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 1 

PROGRAMMATIC AGREEMENT 2 

AMONG THE 3 

BUREAU OF LAND MANAGEMENT, ARIZONA  4 

STATE HISTORIC PRESERVATION OFFICER, CALIFORNIA STATE 5 

HISTORIC PRESERVATION OFFICER AND THE ADVISORY COUNCIL ON 6 

HISTORIC PRESERVATION 7 

FOR THE 8 

TOPOCK REMEDIATION PROJECT 9 

IN SAN BERNARDINO COUNTY, CALIFORNIA, 10 

AND MOHAVE COUNTY, ARIZONA 11 

 12 

 13 

 14 

PREAMBLE 15 

 16 

The Pacific Gas and Electric Company (PG&E), as the Potentially Responsible Person (PRP), 17 

is performing remedial investigations and groundwater and soil removal and response actions, 18 

pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act 19 

(CERCLA), (collectively referred to as the “Topock Remediation Project”, "Project", or 20 

"Undertaking"). These actions are taken as a result of historic releases of hazardous substances 21 

that caused soil and groundwater contamination in the vicinity of the PG&E Topock Compressor 22 

Station are under the direction of the U.S. Department of the Interior Office of Environmental 23 

Policy and Compliance, (DOI) and the California Department of Toxic Substances Control 24 

(DTSC). The Project is subject to requirements set forth under the Resource Conservation and 25 

Recovery Act (RCRA) and the California Hazardous Waste Control Law (HWCL), and the 26 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP).  27 

   28 

The Bureau of Land Management, in carrying out its responsibilities as the lead Federal 29 

Agency for NHPA Section 106 compliance, has developed policies and procedures through its 30 

directives system to help guide BLM‟s planning and decision making as it affects historic and 31 

cultural properties specific to the Topock Remediation Project.  32 

 33 

The U.S. Bureau of Land Management (BLM), Lake Havasu Field Office, acts locally as the 34 

lead Federal Agency for purposes of compliance with Section 106 of the National Historic 35 

Preservation Act (NHPA) on behalf of DOI, the U.S. Bureau of Reclamation (USBR), and the 36 

U.S. Fish and Wildlife Service (USFWS). On July 11, 2005, PG&E entered into an 37 

Administrative Order on Consent under CERCLA with DOI, BLM, USBR and the USFWS 38 

(hereinafter collectively referred to as “the Federal Agencies”). 39 

 40 

The U.S. Department of the Interior, as the lead Federal Agency with regulatory authority 41 

under CERCLA, relies upon the Federal Agencies and the Office of the Solicitor regarding the 42 

Project, for purposes of compliance with Section 106 of the National Historic Preservation Act 43 

(NHPA). 44 

 45 
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Nine Tribes have been consulted by the BLM in development of this Programmatic 46 

Agreement (PA). The BLM has invited the Chemehuevi Indian Tribe, Cocopah Tribe, Colorado 47 

River Indian Tribes, Fort Mojave Indian Tribe, Fort Yuma Quechan Tribe, Hualapai Tribe, 48 

Havasupai Tribe, Twenty-nine Palms Band of Mission Indians, and the Yavapai-Prescott Indian 49 

Tribe (hereinafter, the Tribes) to participate in the Section 106 consultation process and to be 50 

Invited Signatories, and the tribes provided significant input into the development of this PA. .  51 

 52 

The Tribes, as full participants in carrying out their respective Tribal sovereign governmental 53 

obligations, accept the BLM as the lead Federal Agency regarding the Project. Participation and 54 

consultation will be in accordance both with the DOI‟s authorities and responsibilities under the 55 

above referenced Federal regulatory frameworks and with any applicable State laws and 56 

guidance. The BLM agrees that regulations implementing Section 106 of the NHPA recognize 57 

the historic and traditional interests of the Tribes. The Tribes believe that the area known as 58 

Topock, and specifically the immediate Project area, is part of a broader cultural landscape. The 59 

Tribes, as sovereign governments, recognize the Project to be of significant importance and 60 

agree that the primary objectives are remediation of historic contamination of the soil and 61 

groundwater by hazardous substances, and prevention of further releases of any harmful 62 

materials within the cultural and natural environment of the Colorado River and specifically 63 

within the immediate Project area.  64 

 65 

As a result of the consultation process, BLM understands the Tribes consider natural resources to 66 

be cultural resources. The Tribes believe environmental degradation is understood to violate 67 

principles of long-term sustainable use which can affect multiple layers of cultural, economic, 68 

social, physical and spiritual growth, which in turn impact the survival of environments, humans, 69 

and future generations. The Tribes request that BLM acknowledge the Topock cultural-natural 70 

landscape, (above and below the surface; land, and waters) as having traditional interests for the 71 

Tribes, such that the BLM/DOI‟s decision making process reflect adequate and mutually 72 

understood participation in accordance with Section 110(a)(2)(D) of the NHPA. The BLM 73 

acknowledges and respects these Tribal views and beliefs pertaining to the Topock cultural-74 

natural landscape.  With this mutually understood perspective, the Tribes and the BLM shall, in a 75 

spirit of positive collaboration, consult to develop a management strategy for maintaining 76 

properties that considers the preservation of their archaeological, historical, and cultural values 77 

and the avoidance of adverse effects in the light of the views of the Tribes. 78 

 79 

The Fort Mojave Indian Tribe, Hualapai Tribe, Fort Yuma Quechan Tribe, Cocopah Tribe, and 80 

the Yavapai-Prescott Tribe state that the Topock Maze and other Native American cultural 81 

properties do not exist in isolation from each other but rather as a part of a larger cultural area (to 82 

which these Tribes refer  as a cultural landscape) that includes the Colorado River and extends 83 

beyond the limits of the Undertaking‟s Area of Potential Effect (APE) and should not be 84 

understood merely as discrete or detached archaeological sites but as areas or districts of 85 

traditional religious and cultural value. 86 

 87 

RECITALS  88 

 89 

WHEREAS, Pacific Gas & Electric Company (PG&E) voluntarily entered into an 90 

Administrative Consent Agreement under the CERCLA with the DOI, BLM, USFWS, and 91 



3 

 

USBR on July 11, 2005 and is performing investigation and groundwater and soil removal and 92 

remediation actions (collectively referred to as the “Topock Remediation Project”) to respond to 93 

historic releases of hazardous substances resulting in soil and groundwater contamination in the 94 

vicinity of the PG&E Topock Compressor Station, under the direction of the DOI‟s Office of 95 

Environmental Policy and Compliance  and the California Department of Toxic Substances 96 

Control (DTSC). The Topock Remediation Project constitutes an Undertaking as defined at 36 97 

CFR §800.16(y); and 98 

 99 

WHEREAS, Time Critical Removal Actions have occurred with implementation of Interim 100 

Measures (IM) 1, 2 and 3, and at Area of Concern (AOC) 4, and other Time Critical Removal 101 

Actions may potentially be identified, as part of the Undertaking; and 102 

 103 

WHEREAS, many of the consulted Tribes regard the Colorado River as the lifeblood of the 104 

people and a sacred place that figures in their creation stories and beliefs about the afterlife; and 105 

 106 

WHEREAS, the BLM realizes that the Tribes have special expertise in identifying and assessing 107 

the eligibility of historic properties that may possess religious and cultural significance to them 108 

(per 36 CFR §800.4); and  109 

 110 

WHEREAS, the BLM has determined that a traditional cultural property (TCP) or property of 111 

traditional religious and cultural significance within the APE as defined in Stipulation II hereof is 112 

eligible for inclusion on the National Register of Historic Places (NRHP) under criterion A, as 113 

part of what the Tribes have identified as a larger area of traditional and cultural importance, 114 

whose boundaries have yet to be defined and will not be defined within the scope of this 115 

Undertaking, and will not be subject to any further concurrence regarding this determination of 116 

effect; and 117 

 118 

WHEREAS, a Memorandum of Agreement between the Bureau of Land Management, Lake 119 

Havasu Field Office and the California State Historic Preservation Officer Regarding the 120 

Pacific Gas and Electric Topock Interim Measures No. 3 Expanded Groundwater Extraction and 121 

Treatment Project San Bernardino County, California (MOA) was entered into between BLM, 122 

the California State Historic Preservation Office (CA SHPO) and PG&E on September 14, 2004 123 

under Section 106 of the NHPA for the Topock Interim Measures No. 3 Project (IM-3), and a 124 

Cultural Resources Management Plan was developed in September 2004 and revised by BLM in 125 

March 2008; and 126 

 127 

WHEREAS, previous consultation between the California SHPO and BLM for the IM-3 128 

undertaking concluded that the Project has resulted and will continue to result in adverse effects 129 

to historic properties; and 130 

 131 

WHEREAS, the Topock Remediation Project also has the potential to adversely affect cultural 132 

and historic properties that have previously been listed in or determined eligible for the NRHP, 133 

including but not limited to the Topock Maze (locus A), portions of US Route 66, the Atlantic 134 

and Pacific Railroad Right-of-Way, and three archaeological sites (CA-SBr-11697, 11700, and 135 

11701), and geoglyphs (including CA-SBr-5237 and others) located within the APE that may be 136 

deemed eligible after further review; and 137 
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   138 

WHEREAS, this Undertaking requires a management framework for historic properties that will 139 

be implemented after the execution of this agreement in a manner that fulfills the requirements of 140 

Section 106 of the NHPA, and the Signatories have agreed to use a PA, as described in 36 CFR 141 

§800.14(b), as the appropriate vehicle for establishing a system for compliance with Section 106 142 

of the NHPA in this case, because of the Undertaking‟s long-term character and the anticipated 143 

need for adjustments warrant a departure from the normal Section 106 process; and 144 

 145 

WHEREAS, the USBR and USFWS manage lands affected by the Topock Remediation Project 146 

and are therefore Invited Signatories to this PA; and 147 

 148 

WHEREAS, DTSC is the lead state agency for the purposes of oversight and implementation of 149 

the Topock Remediation Project under RCRA, pursuant to a voluntary Corrective Action 150 

Consent Agreement (CACA) entered into between DTSC and PG&E on February 26, 1996; and 151 

 152 

WHEREAS, PG&E, as the PRP for the Topock Remediation Project, is participating in 153 

consultation per 36 CFR 800.2(c)(4), and is an Invited Signatory to this PA; and 154 

 155 

WHEREAS, BLM has consulted with the Chemehuevi Indian Tribe, Cocopah Indian Tribe, 156 

Colorado River Indian Tribes, Fort Mojave Indian Tribe, Fort Yuma Quechan Tribe, Hualapai 157 

Tribe, Havasupai Tribe, Twenty-Nine Palms Band of Mission Indians, and the Yavapai-Prescott 158 

Indian Tribe per 36 CFR §800.2(c)(2)ii and has invited the Tribes to participate as Invited 159 

Signatories; and 160 

 161 

WHEREAS, actions associated with the Topock Remediation Project have occurred and will 162 

continue to occur in the state of California, the BLM has consulted, and shall continue to consult 163 

with the CA SHPO on this Undertaking, and the CA SHPO is a Signatory to this PA; and 164 

 165 

WHEREAS, actions associated with the Topock Remediation Project have extended and may 166 

continue to extend into the state of Arizona, the BLM has consulted, and will continue to consult 167 

with the Arizona State Historic Preservation Officer (AZ SHPO) on this Undertaking, and the 168 

AZ SHPO is a Signatory to this PA; and 169 

 170 

WHEREAS, BLM has consulted the Advisory Council on Historic Preservation (ACHP) and 171 

the ACHP, in its letter dated November 3, 2008, has agreed to participate in accordance with 36 172 

CFR §800.6(a), and the ACHP is a Signatory to this PA; and 173 

 174 

WHEREAS, from the Tribes‟ perspective the physical and cultural landscapes provide a sense 175 

of place and identity, and Tribes map their relationship to such landscapes and each other over 176 

time, as part of their cultural heritage and lives; and 177 

 178 

WHEREAS, the Fort Mojave Indian Tribe is a landowner within the remediation footprint, is 179 

the closest reservation to the Topock area, and has cultural obligations to act as a caretaker of the 180 

area; and 181 

 182 
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WHEREAS, historic and cultural properties and values on public lands administered by BLM, 183 

USBR, and USFWS fall under the protection of  the NHPA, Archaeological Resources 184 

Protection Act (ARPA, P.L. 96-95, as amended), American Indian Religious Freedom Act, 185 

(AIRFA, P.L.95-341, as amended), and Native American Graves Protection and Repatriation Act 186 

(NAGPRA, P.L. 101-601), applicable regulations ( 36 CFR 7, 60, 63, and 800; 43 CFR 10), and 187 

applicable Executive Orders (e.g., 13007, 13175, and 13287), and these have been considered 188 

during consultation for this PA; and 189 

 190 

WHEREAS, the DTSC, a Department under the State of California Environmental Protection 191 

Agency, is the lead State agency for the remediation activities at Topock; and 192 

 193 

WHEREAS, with execution of this PA and the adoption of the Cultural and Historic Properties 194 

Management Plan (CHPMP) as identified in Stipulation VII hereof, the BLM and CA SHPO 195 

agree the Memorandum of Agreement between the Bureau of Land Management, Lake Havasu 196 

Field Office and the California State Historic Preservation Officer Regarding the Pacific Gas 197 

and Electric Topock Interim Measures No. 3 Expanded Groundwater Extraction and Treatment 198 

Project San Bernardino County, California (MOA) shall terminate and the Topock Interim 199 

Measure No. 3 shall be managed pursuant to the CHPMP; and  200 

 201 

WHEREAS, based on the Groundwater Corrective Measures Study/Feasibility Study (CMS/FS) 202 

prepared by PG&E at the direction of DOI and DTSC, the following alternatives were  203 

considered for implementation for the Topock Remediation Project:  204 

 205 

A. No Action 206 

B. Monitored Natural Attenuation 207 

C. High Volume in Situ Treatment  208 

D. Sequential in Situ Treatment  209 

E. In Situ Treatment with Fresh Water Flushing  210 

F. Pump and Treat  211 

G. Combined Floodplain in Situ/Pump and Treat  212 

H. Combined Upland in Situ/Pump and Treat,  213 

I.  Continued Operation of Interim Measures already in place; and 214 

 215 

WHEREAS, after consultation with the Tribes, DOI determined in its Proposed Plan dated June 216 

4, 2010 and DTSC determined in its Statement of Basis dated April 28, 2010, that based on the 217 

analysis and conclusions presented in the CMS/FS, those agencies‟ preferred alternative is 218 

Alternative E – In situ Treatment with Fresh Water Flushing, with inclusion of monitored natural 219 

attenuation as a long term component.  This is the Agencies' preferred alternative because it will 220 

achieve the remedial action objectives while substantially reducing the amount of hexavalent 221 

chromium in the groundwater in a reasonable time frame, and will result in fewer adverse effects 222 

to cultural resources and biological resources, relative to the other alternatives considered; and 223 

 224 

NOW, THEREFORE, all Signatories and Invited Signatories agree that BLM on behalf of the 225 

Federal Agencies shall administer the Undertaking in accordance with the following stipulations 226 

to satisfy the Federal Agencies‟ Section 106 responsibilities for this Undertaking. 227 
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 228 

AGREEMENT AND STIPULATIONS 229 

 230 

BLM agrees to ensure that the following Stipulations are carried out: 231 

 232 

I. GENERAL PRINCIPLES 233 

 234 

The Federal Agencies, in consultation with the Tribes, SHPOs, ACHP, PG&E, and other 235 

interested parties, agree to:  236 

 237 

A. Select and implement, or cause to be implemented, an alternative or combination of 238 

alternatives to remediate the groundwater and soil contamination in a manner that  239 

fulfills the requirements of CERCLA and the CERCLA Records of Decision (RODs) 240 

and protects the Colorado River, human populations, and the natural environment  to 241 

the maximum extent practicable.  242 

 243 

B. Subject to I(A) above, carry out, and require others under their jurisdiction to carry 244 

out, all investigative, testing and remediation activities, including all supporting 245 

operations and maintenance activities, in ways that avoid, minimize, or mitigate 246 

adverse effects to cultural and historic properties within the APE, to the maximum 247 

extent practicable.  248 

 249 

C. Respect Tribes‟ rights to express their traditional cultural values, including those 250 

associated with their religions, and their right to access Federally managed lands to 251 

conduct cultural and religious practices, as variously specified in E.O. 13007, the 252 

Religious Freedom Restoration Act (RFRA) and the American Indian  Religious 253 

Freedom Act (AIRFA). Additionally, the BLM, USFWS, USBR, and PG&E shall 254 

consult with the Tribes that attach cultural significance to the TCP within the APE to 255 

develop a plan to ensure Tribal access to areas within the APE for traditional 256 

religious, cultural or spiritual purposes. Access shall be consistent with applicable 257 

laws, regulations and agreements governing property within the APE and may not 258 

impede the Topock Remediation Project, may not create health and safety concerns 259 

and shall exclude the Topock Compressor Station and related facilities. 260 

 261 

D.   Ensure that PG&E shall to the extent practicable restore the areas affected by the 262 

Topock Remediation Project within the APE, including but not limited to the site of 263 

the existing treatment plant and related facilities but excluding the Topock 264 

Compressor Station and related facilities, to the conditions existing prior to the 265 

construction of the PG&E investigation and remediation related appurtenances and 266 

facilities.  267 

 268 

E.  Consult with the other Signatories, Tribes and Invited Signatories, following the 269 

guidelines in Appendix B of this PA, regarding actions proposed in this Undertaking, 270 

including establishment of any rights of way, time critical or emergency actions.  271 

 272 
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F. Recognize that the environmental setting for the Topock Maze and its relationship 273 

and association to cultural and religious sites which are outside the APE relates to the 274 

historic and cultural significance of the Topock Maze. 275 

 276 

G. Recognize that on-going consultation between the Invited Signatories and the Tribes 277 

will continue outside of this PA to further address mitigation of direct, indirect, and 278 

cumulative effects of the Topock Project.  Mitigation topics may include but not be 279 

limited to: 280 

 281 

1. Measures to restore the land and its life-forms, to improve Tribal access, and 282 

reduce incompatible uses. 283 

 284 

2. Measures to strengthen traditional spiritual, cultural, and funerary traditions.   285 

 286 

3. Specific measures to mitigate adverse effects or adverse cumulative effects 287 

important to the Tribes will be addressed in the development of the CHPMP 288 

specified in Section VII of this PA. 289 

 290 

H.  Endeavor, in consultation with Tribes, to manage Federal lands, Federal assistance 291 

activities, and Federal permitting and licensing responsibilities in ways that reduce 292 

adverse effects to the Topock Maze and other geoglyph sites in the area, and that 293 

facilitate Tribal access to them, and allow continuance of Tribal cultural practices in 294 

accordance with the principles set forth in this Stipulation.  Cumulative effects to both 295 

tangible and intangible cultural resources occurring in areas beyond the Maze but 296 

within the APE will be considered during the consultation process.  The Agencies 297 

will consult with Tribes to identify Tribal concerns prior to initiating or permitting 298 

activities that may create such effects.    299 

 300 

I.  Acknowledge that one hundred sixty five (165) archaeological sites consisting of  301 

(143) prehistoric and (23) historic sites, and an additional (36) isolated prehistoric 302 

artifacts or features, and (3) isolated historic artifacts are identified in Appendix E, 303 

the most current inventory of archaeological and historical resources within the 304 

Original APE and Expanded APE of the Topock IM No. 3 Project, that any of the 165 305 

archaeological and historic sites that have not been formally evaluated for inclusion 306 

on the National Register of Historic Places (NRHP) will be treated as eligible for 307 

inclusion on the NRHP for the purposes of this PA. 308 

 309 

II. AREA OF POTENTIAL EFFECT (APE) 310 

 311 

A. Area of potential effect (APE) means the geographic area or areas within which an 312 

Undertaking may directly or indirectly cause alterations in the character or use of 313 

historic properties, if any such properties exist. The area of potential effect is 314 

influenced by the scale and nature of an Undertaking and may be different for 315 

different kinds of effects caused by the Undertaking. (36 CFR §800.16 (d)).  Adverse 316 

effects on historic properties include, but are not limited to: physical destruction or 317 

alteration of a property, or introduction of visual, atmospheric or audible elements 318 
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that diminish the integrity of the property‟s significant historic features (36 CFR 319 

§800.5(a)(2)). There is potential for indirect and cumulative effects on these other 320 

sites and properties. Adverse effects may include reasonably foreseeable effects 321 

caused by the undertaking that may occur later in time, be further removed in distance 322 

or be cumulative (36 CFR §800.5(a)(1)).  323 

 324 

The APE for this Undertaking is initially comprised of 1,600.69 acres of surface area, 325 

and a section of the Colorado River, and is shown on the map attached hereto as 326 

Appendix A. The APE includes land and property interests owned or managed by 327 

public and private entities including BLM, USBR, USFWS, Fort Mojave Indian 328 

Tribe, San Bernardino County, Burlington Northern Santa Fe Railroad, PG&E, and 329 

the Los Angeles Metropolitan Water District.  In addition, several entities have 330 

easements and/or rights-of-way, including California Department of Transportation 331 

(Caltrans), San Bernardino County, Mohave County, Southern California Gas, 332 

Transwestern Gas Pipeline Company, Mojave Gas Pipeline Company, PG&E, City of 333 

Needles Electric, Southwest Gas Corporation, and Frontier Communications.  The 334 

Undertaking will occur in an environmental setting that includes the Topock Maze 335 

and its relationship and association to other sites and properties which are outside the 336 

APE but may relate to the historic and cultural significance of the Topock Maze that 337 

could be affected by implementation of the Undertaking. If additional information 338 

reveals indirect and/or cumulative effects on other properties eligible for listing on the 339 

NRHP, revision of the APE may be appropriate. 340 

 341 

B. At each phase (workplan or design document) of implementation of the Undertaking, 342 

an evaluation will occur to determine if the APE should be amended. This evaluation 343 

will coincide with the development of the workplan or design document for the 344 

specific phase of the Undertaking.  Where alternatives under consideration consist of 345 

corridors or large land areas, or where access to properties is restricted, the agency 346 

official may use a phased process to conduct identification and evaluation efforts (36 347 

CFR §800.4(b)(2)). Prior to implementation of each phase (work plan or design 348 

document) of the Undertaking, BLM will determine, in consultation with the AZ 349 

SHPO, CA SHPO, Tribes and PG&E, what, if any, changes are required in the APE.  350 

If BLM determines that the APE must be revised, BLM will redefine the APE taking 351 

the input from those parties into account.  Should such revision to the APE be needed, 352 

BLM will amend the CHPMP, to include the any changes to the APE. 353 

 354 

Any Signatory or Invited Signatory to this PA may propose that the APE be modified.  355 

BLM shall notify all Signatories and Invited Signatories of the proposal and consult 356 

with the Tribes, PG&E, the AZ SHPO,  and the CA SHPO for no more than 30 days 357 

after such notification to attempt to reach agreement on the proposal according to 358 

guidance found at 36 CFR §800.4(a).  If an agreement is reached BLM will ensure 359 

that a description and map of the modification is provided to all Signatories and 360 

Invited Signatories. Agreement to amend the APE, by itself, will not require an 361 

amendment to the PA, but will be subject to all other stipulations of this PA.   362 

 363 

If final agreement cannot be reached on a proposed modification to the APE, dispute 364 

resolution procedures as described in Stipulation XV will be followed.  365 
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 366 

III. REMEDIATING GROUNDWATER CONTAMINATION 367 

 368 

A. The DOI, pursuant to its CERCLA response action authority, expects to select a 369 

remedial action addressing groundwater contamination in the vicinity of the Topock 370 

Compressor Station, and later expects to select remedial action addressing 371 

contamination of soils and subsurface soils.  Each of these remedial actions will be 372 

selected through the issuance of a CERCLA Record of Decision (ROD). Each ROD 373 

(for groundwater remediation and for soil remediation) will establish Cleanup 374 

Standards, established to address unacceptable risks to human health and the 375 

environment and attain applicable or relevant and appropriate requirements (ARARs). 376 

Substantive mitigation measures, including those that may be identified in this PA 377 

and through ongoing consultation, that DOI adopts to mitigate, minimize or avoid 378 

adverse effects of these remedial actions on cultural and historic properties within the 379 

APE, will be adopted as ARARs and attained through implementation of the 380 

CERCLA remedial actions. 381 

 382 

Based on the specific circumstances presented at the Topock site, DOI has 383 

determined that Alternatives A, B, and I do not satisfy all identified ARARs and 384 

cannot be stand-alone remedies.  Attaining ARARs is a threshold criterion which 385 

must be satisfied, unless the ARAR is waived, for an alternative to be selected as a 386 

CERCLA remedial action.  Alternatives A, B, and I do not satisfy the “reasonable 387 

time frame” requirement established by the California State Water Resources Control 388 

Board (hereinafter, “the Water Board”) Resolution 92-49.  This Resolution requires 389 

that the selected remedy has “a substantial likelihood to achieve compliance, within a 390 

reasonable time frame, with the cleanup goals and objectives” established for a site.  391 

The Water Board has interpreted this requirement in light of the specific alternatives 392 

under consideration at the Topock site and has concluded: “With respect to the nine 393 

alternatives and estimated cleanup time frames described in PG&E‟s draft Corrective 394 

Measures Study/Feasibility Study (CMS/FS), dated January 2009, Alternatives A, B, 395 

and I would not comply with the „reasonable time frame‟ provision in Section III.A. 396 

of Resolution 92-49. Alternatives C through H would comply with this provision.”  397 

Based on the analysis and supporting information provided by the Water Board, DOI 398 

has concurred with the Water Board‟s interpretation of this Resolution as it pertains 399 

to the Topock site. 400 

 401 

In selecting an alternative to implement the groundwater remediation element of the 402 

Topock Remediation Project, BLM will ensure that the Federal Agencies, in 403 

continuing consultation with the Signatories and Invited Signatories, have given full 404 

and fair consideration to the following:  405 

 406 
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1.  Alternative B (Monitored Natural Attenuation).  Natural reducing conditions, 407 

which are an integral part of natural attenuation, are present at the site where 408 

hexavalent chromium is converted to its stable form of Cr (III) and is essentially 409 

immobile. Natural attenuation, therefore, can be utilized in conjunction with other 410 

alternatives. Monitored natural attenuation could reduce the effects on properties 411 

eligible or listed on the National Register and associated cultural values resulting 412 

from continued treatment system operation and monitoring. 413 

 414 

2.  Alternative E (In situ treatment with freshwater flushing), as currently 415 

represented in planning documents, would have more effecton cultural values 416 

than Alternatives A or B, but would have relatively fewer physical effects than the 417 

other active remedies (e.g., fewer upland facilities, fewer onsite personnel, and no 418 

new aboveground treatment plants).  It is thus preferable to alternatives C, D, F, 419 

G, and H from the standpoint of Tribal cultural values.  420 

 421 

3.  Alternatives C, D, F, G,  and H, or any combination thereof are not preferred 422 

from the perspective of Tribal cultural values, because they pose adverse effects  423 

stemming from one or more of the following: additional wells, activity in the 424 

particularly sensitive upland areas, maintaining treatment facilities within the 425 

Topock Maze complex, or new, larger treatment plant facilities.  426 

 427 

B. Once a ROD for remediation of groundwater has been issued, the parties to this PA 428 

and Tribes who choose not to sign this PA will consult to determine the need for 429 

amendments to this PA or editing and expansion of the CHPMP to incorporate new 430 

information regarding the selected remedy's impacts and mitigation. Flexible 431 

decision-making will be essential for ensuring that appropriate mitigation measures 432 

are applied at the appropriate time.  433 

 434 

1. Should Monitored Natural Attenuation be included as a component of the selected  435 

remedy for the Project area, the Federal Agencies will determine, in consultation 436 

with the Signatories and Invited Signatories, how best to ensure that:  437 

 438 

a. Existing monitoring wells and related facilities shall be used to the 439 

maximum extent practicable. 440 

 441 

2. Should Alternative E be selected, the Federal agencies will ensure, consistent with 442 

the principles set forth in Stipulation I, that: 443 

 444 

a. Existing monitoring wells and related facilities shall be used to the 445 

maximum extent practicable.  446 

 447 

b. The need for and placement of any new facilities or activities will be 448 

determined in consultation with the Tribes and the Consulting Parties 449 

following the guidelines in Appendix B. 450 

 451 

c. New facilities or activities will be placed in areas already disturbed by 452 

previous grading and other mechanized activities to the extent practicable, 453 
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consistent with protecting human health and the environment and 454 

achieving cleanup in a timely manner. 455 

 456 

d. The Federal Agencies will develop a brochure to notify other state and 457 

Federal agencies of the Signatories and Invited Signatories concerns with 458 

the actions to be taken within the vicinity of the Topock Remediation 459 

Project, and the Topock Maze.  460 

 461 

e. The performance of all field activities in support of the remedy shall be 462 

executed in such a way as to avoid and/or minimize adverse effects to 463 

cultural and historic properties to the maximum extent practicable. 464 

 465 

f. Subject to Stipulation I(A) above, direct, indirect, and cumulative adverse 466 

effects shall be considered and mitigated. 467 

 468 

g. Should any other alternative, including but not limited to Alternative C, D, 469 

F, G, or H or any combination thereof, be selected, the Federal Agencies 470 

shall re-open consultation with the Signatories, Tribes and Invited 471 

Signatories to this PA to seek an amendment in accordance with 472 

Stipulation XIV hereof. In the event that any such amendment should be 473 

required, the Signatories and Invited Signatories agree to exercise their 474 

best efforts in order not to impede or delay unnecessarily, issuance of the 475 

ROD or implementation of the groundwater remedy. 476 

 477 

3. Because the final design of the selected remedy will likely differ from its 478 

conceptual design, the Federal agencies shall ensure that:  479 

 480 

a. Consultation between the Signatories, Tribes and Invited Signatories shall 481 

be initiated prior to final design and implementation of that alternative. 482 

 483 

b. Every effort shall be made to avoid and/or minimize adverse effects in 484 

accordance with the principles set forth in Stipulation I.  485 

 486 

c. Whatever the selected alternative, the Federal Agencies will consult with 487 

Signatories, Tribes and Invited Signatories during design, implementation, 488 

and monitoring activities to determine how best to restore the areas 489 

affected by the Topock Remediation Project.  These areas will include but 490 

not be limited to the site of the existing treatment plant and related 491 

facilities but will exclude the Topock Compressor Station and related 492 

facilities.  The Federal Agencies will ensure that environmental restoration 493 

to the conditions existing prior to the construction of the Project, is 494 

planned and conducted to the extent practicable.   495 

 496 

4. The mitigation measures described above are based on information known as of 497 

the execution of the PA. Future studies, work plans, or environmental review 498 

documents may identify additional adverse effects and the need for additional 499 

consultation with Signatories, Tribes and Invited Signatories regarding 500 
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appropriate mitigation measures, and are in no way precluded by this PA.   Should 501 

additional adverse effects be identified through consultation on future studies, 502 

work plans, or review documents, the Federal Agencies will incorporate 503 

mitigation measures in the Treatment Plan included in the CHPMP as described in 504 

Stipulation VII (B) of this PA. 505 

 506 

IV. CHARACTERIZING, REMEDIATING, AND MITIGATING SOILS 507 

CONTAMINATION 508 

 509 

A. At the time of the execution of this PA, soil investigations are ongoing for the Topock 510 

Compressor Station and surrounding area.  The Federal Agencies will ensure that: 511 

 512 

1. Consultation between the Signatories, Tribes and Invited Signatories shall 513 

continue during development of the work plans for Soil Part A, Phase II 514 

Investigation and Soil Part B Investigation. Should additional adverse effects be 515 

identified through consultation on future studies or work plans, the Federal 516 

Agencies will incorporate mitigation measures in the Treatment Plan included in 517 

the CHPMP as described in Stipulation VII (B) of this PA. 518 

   519 

2. Every effort shall be made to avoid and, and/or minimize adverse effects to the 520 

maximum extent practicable, in accordance with the principles set forth in 521 

Stipulation I. Tribal and Archaeological Monitors shall be authorized to monitor 522 

all such related activities in accordance with Appendix C. 523 

 524 

B. Once a CMS/FS for remediation of soils has been prepared, the parties to this PA 525 

agree to engage in consultations to determine the need for amendments to this PA or 526 

editing and expansion of the CHPMP to incorporate new information regarding soils 527 

remediation alternatives, adverse effects, and mitigation. The Federal Agencies will 528 

ensure that:  529 

 530 

1. As a general rule, only soils that have been contaminated by human activity are to 531 

be remediated. Response actions to address contaminated soils will be selected in 532 

compliance with the requirements of CERCLA. No soils remediation or 533 

mitigation will proceed until consultation with all Signatories and Invited 534 

Signatories has been completed in accordance with guidelines in Appendix B.   535 

 536 

2. Any and all projects to remove or otherwise remediate the contamination of soils 537 

are planned in accordance with the principles set forth in Stipulation I of this PA.  538 

 539 

3. Tribal and Archaeological Monitors shall be authorized to monitor all soils 540 

characterization, remediation and mitigation activities in accordance with 541 

Appendix D. 542 

 543 

4. Because the final design of the selected remedy may differ from its conceptual 544 

design, the Federal Agencies agree to ensure that:  545 

 546 
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a. Consultation between the Signatories, Tribes, and Invited Signatories is 547 

initiated prior to final design of the selected remedy.  548 

 549 

b. Every effort shall be made to avoid and minimize adverse effects to the 550 

maximum extent practicable, in accordance with the principles set forth in 551 

Stipulation I, above.  552 

 553 

5. The mitigation measures above are based on information known as of the 554 

execution of the PA. Studies, work plans and environmental documents may 555 

identify additional adverse effects and mitigation measures, in consultation with 556 

Signatories, Tribes and Invited Signatories, which will not be precluded by this 557 

PA.  558 

 559 

a. Whatever the selected alternative, the Federal Agencies will consult with 560 

all Signatories, Tribes and Invited Signatories during the design activities 561 

to determine how to best restore the areas affected by the Topock 562 

Remediation Project.  These areas include but are not limited to the site of 563 

the existing treatment plant and related facilities, but exclude the Topock 564 

Compressor Station and related facilities to ensure that environmental 565 

restoration to the conditions existing prior to the construction of the 566 

Project is planned and conducted, to the extent practicable. 567 

 568 

b. BLM will include the results of consultation as part of the Treatment Plan 569 

specified in the CHPMP, and document specific consultation activities as 570 

part of the administrative record.   571 

 572 

V. REMOVAL OF EXISTING TREATMENT PLANT AND OTHER 573 

REMEDIATION FACILITIES  574 

 575 

A. All facilities and appurtenances related to the Topock Remediation Project are to be 576 

removed as soon as practicable upon attainment of cleanup standards and a 577 

determination by DOI that removal of such facilities is protective of human health 578 

and the environment.  All such removal will be planned in consultation with the 579 

Signatories, Tribes and Invited Signatories, following the guidelines in Appendix B.  580 

 581 

B. The removal of such facilities shall be monitored following the monitoring guidelines 582 

in Appendix C.  583 

 584 

C. The removal of such facilities shall take place along existing graded roads to the 585 

maximum extent practicable.  586 

 587 

D.   Prior to decommissioning of any remediation facility, the Federal Agencies will 588 

consult with all Signatories, Tribes and Invited Signatories during the development of 589 

the closure plan to determine how to best restore the areas affected by the Topock 590 

Remediation Project, including but not limited to the site of the existing treatment 591 

plant and related facilities but excluding the Topock Compressor Station and related 592 
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facilities, to ensure that environmental restoration of conditions existing prior to the 593 

construction of the Project is achieved to the extent practicable. 594 

  595 

E. PG&E will draft a plan for decommissioning, removal and restoration of the IM-3 596 

facility prior to implementation of the groundwater remedy, in consultation with all 597 

Signatories, Tribes and Invited Signatories.  598 

 599 

VI. INTERIM MEASURES FOR IMPLEMENTATION OF THE UNDERTAKING 600 

 601 

A. The CRMP was developed to address historical and archeological issues.  BLM will 602 

consult with the Signatories, Tribes, and Invited Signatories in order to take into 603 

account Tribal and cultural values that were not addressed in the CRMP.  Until such 604 

time as the CHPMP as described in Stipulation VII has been finalized, BLM shall 605 

continue to implement the CRMP as distributed to all Signatories, Tribes and Invited 606 

Signatories in March of 2008 (attached hereto as Appendix H).  607 

 608 

B. Until such time as the CHPMP as described in Stipulation VII has been finalized, the 609 

BLM will utilize the State Protocol Agreements between the California and Arizona 610 

State Directors of the BLM and the California and Arizona SHPOs which outline how 611 

the BLM will meet its responsibilities under the NHPA and the Programmatic 612 

Agreement Among the Bureau of Land Management, the Advisory Council on 613 

Historic Preservation, and the National Conference of State Historic Preservation 614 

Officers Regarding the Manner in Which BLM will Meet Its Responsibilities Under 615 

the National Historic Preservation Act (1997). 616 

 617 

VII. CULTURAL AND HISTORIC PROPERTIES MANAGEMENT PLAN (CHPMP) 618 

 619 

A. The BLM will be responsible for the development of a CHPMP that specifies how 620 

cultural and historic properties within the APE are to be treated during 621 

implementation of the Undertaking. BLM will consult with all Signatories, Tribes and 622 

Invited Signatories to this PA in the development of the CHPMP.  The CHPMP will 623 

be finalized by the BLM no later than one year after signing of the ROD for the 624 

ground water remediation phase of the Undertaking. The requirements of the CRMP 625 

as distributed to all Signatories, Tribes and Invited Signatories in March of 2008 626 

(attached hereto as Appendix H) for IM-3 will remain in effect until execution of the 627 

CHPMP. Upon execution, the CHPMP will supersede the CRMP. 628 

 629 

B. The CHPMP will provide a Treatment Plan which incorporates and is consistent with 630 

the principles in Stipulation I and the mitigation measures contained in this PA to 631 

avoid, minimize, or mitigate adverse effects to cultural and historic properties within 632 

the APE.  The Treatment Plan will provide a description of known cultural and 633 

historic properties within the APE (see Stipulation VII). For each type of historic 634 

property, the Treatment Plan will describe mitigation measures, and including those 635 

taken from this PA that might be used to avoid, minimize, or mitigate adverse effects 636 

to the cultural and historic properties within the area of the Undertaking.  Should a 637 

proposed action be determined to have an adverse effect, the Treatment Plan would 638 
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be used as the first point of reference in developing a specific course of action that 639 

would address how best to avoid, minimize, or mitigate the adverse effect.   640 

 641 

C. The stipulations within the CRMP for IM-3 shall be considered for adoption within 642 

the CHPMP.  643 

 644 

D. The CHPMP will include a listing and maps of all cultural and historic resources 645 

associated with the Undertaking within the APE, including properties already on the 646 

NRHP, and properties determined eligible for inclusion on the NRHP (in a manner 647 

consistent with Stipulation XII, Confidentiality).  648 

 649 

E. The CHPMP will include sections that describe the specific steps to be taken if 650 

previously unrecorded resources are located or if the Undertaking extends beyond the 651 

APE (as defined in Stipulation II(A), see also Appendix A Map), relative to 652 

identification, evaluation and treatment of cultural and historic resources.  653 

 654 

F.  After consultation with all Signatories, Tribes and Invited Signatories, the BLM may 655 

amend the finalized CHPMP as additional information is developed regarding cultural 656 

and historic resources within the APE, in the event that the APE is revised, and for 657 

any other reasons determined appropriate by BLM.  Revision of the CHPMP shall not 658 

require an amendment of the PA. The CHPMP may be revised in phases as the 659 

Undertaking progresses. 660 

 661 

G. The CHPMP will include a discovery plan consistent with stipulation IX(C).  662 

 663 

H. The CHPMP will contain a Plan of Action (POA) for use in the event of discovery of 664 

human remains within the APE, which will address the roles of the Signatories, 665 

Tribes and Invited Signatories. The BLM will be the lead Federal Agency responsible 666 

for seeing that the terms of the POA are executed.  The POA will specify how each 667 

Tribe wishes to be contacted and involved in the event of an unanticipated discovery 668 

of human remains within the APE, as described in NAGPRA and all other applicable 669 

State and Federal laws pertaining to human remains and funerary objects, ceremonial 670 

items, and items of cultural patrimony. Human remains and funerary objects must be 671 

treated in a culturally appropriate and respectful manner. 672 

 673 

I. BLM shall remain responsible for making all recommendations and determinations of 674 

significance, eligibility, and treatment of cultural and historic properties related to the 675 

Undertaking. BLM will consult with all Signatories, Tribes and Invited Signatories 676 

according to the procedures contained in Appendix B of this PA before finalizing 677 

recommendations, determinations and treatment plans. 678 

 679 

VIII. IDENTIFICATION OF NATIONAL REGISTER OF HISTORIC PLACES 680 

PROPERTIES 681 

 682 

BLM shall solicit additional input from the Tribes pertaining to the traditional religious 683 

and cultural significance of the Topock Maze including loci B and C, and any other 684 

associated contributing properties.  In consultation with the Tribes and Signatories to this 685 
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PA, no later than one year from execution of the PA, a decision will be made on going 686 

forward with a formal nomination to the NRHP for the traditional and religious 687 

property/TCP associated with the Topock Maze and this Undertaking.  688 

 689 

IX. DISCOVERIES  690 

 691 

A. If the Undertaking affects a previously unidentified cultural and/or historic resource, 692 

including human remains and/or associated funerary objects or graves, or affect such 693 

resources  in a way not previously anticipated, or have greater adverse effect than 694 

previously anticipated, all work in the vicinity of the discovery shall cease.  No 695 

further action will be taken until the BLM, in consultation with Tribal and 696 

Archaeological Monitors and PG&E in the field, has determined the nature of the 697 

discovery and delineated an area not to exceed 50 meters from the approximate center 698 

point of the discovery (or a smaller or larger area if warranted by specific 699 

circumstances) in which no further work is to take place until treatment of the 700 

discovery is resolved. At such point BLM will notify all Signatories, Tribes and 701 

Invited Signatories of the nature and general location of the discovery.  The BLM will 702 

implement appropriate measures, including stabilization or covering, to protect any 703 

discovery (human remains, funerary objects, sacred objects, or objects of cultural 704 

patrimony) from further disturbance in accordance with the principles set forth in 705 

Stipulation I.  Ongoing work not within 50 meters (or a smaller area if determined 706 

appropriate by parties in the field) of the discovery may continue.  If human remains 707 

and/or associated funerary objects compose all or part of the discovery, then BLM 708 

shall ensure the stipulations of the POA included in the CHPMP, as described in 709 

Stipulation VII (H) hereof, will be completed.  Also, if human remains and/or 710 

funerary objects are encountered, all activities shall follow the procedures and 711 

direction provided in NAGPRA and California Public Resources Code sections 712 

5097.98 and 5097.991. For Arizona, such activities shall follow the procedures and 713 

direction provided in NAGPRA and applicable state laws, including the Arizona 714 

Antiquities Act of 1927 (ARS § 41-841 to 41-846), Burial Protection Law of 1990 715 

(ARS §41-865), and ARS §41-844 of 1990. 716 

 717 

B. If the Tribes, PG&E and BLM can resolve treatment of the discovery in a manner that 718 

does not cause adverse effects to significant cultural and historic properties, BLM 719 

shall document the resolution, the activities within the work area may proceed and the 720 

AZ SHPO and the CA SHPO shall be notified of the discovery and resolution. The 721 

Tribes, PG&E and BLM will use their best efforts to resolve treatment as quickly as 722 

possible.  723 

 724 

C. If there is failure to resolve treatment of the discovery in consultation with the Tribes 725 

and PG&E, BLM shall then consult with the AZ SHPO or the CA SHPO to develop a 726 

treatment plan that takes into account the effects of the Undertaking on the discovery. 727 

Within fifteen (15) days of notification of discovery, BLM shall provide the consulted 728 

SHPO(s), via email, a recommendation for resolving the discovery situation that takes 729 

into account the potential effects of the Undertaking on the discovery.   730 

 731 
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D. If the CA SHPO or AZ SHPO (as appropriate, depending on the location of the 732 

discovery) does not object to BLM‟s recommendation(s) within fifteen (15) days, 733 

BLM will implement the recommendation(s). If the consulted SHPO objects to the 734 

recommendation, BLM will utilize the dispute resolution process in Stipulation XV of 735 

this PA to resolve any objection. 736 

 737 

X. ADMINISTRATIVE STIPULATIONS 738 

 739 

If, in the judgment of DTSC, Federal Agencies, or other qualified monitoring entities, 740 

there is an imminent threat of contamination to the Colorado River or to human health, 741 

implementation of measures to address the imminent threat will take precedence over 742 

compliance with the stipulations of this PA.  If such measures must be implemented as 743 

determined by DTSC or DOI, additional ground disturbing activities or construction of 744 

facilities will be minimized to the extent practicable and operation will continue until 745 

such time as the imminent threat is alleviated.  The PA will be followed to the extent 746 

practicable during an imminent threat. 747 

748 



18 

 

 749 

XI. STANDARDS 750 

 751 

A. All actions prescribed by this PA that involve the identification, evaluation, analysis, 752 

recordation, treatment, archaeological monitoring, and disposition of historic 753 

properties and that involve the reporting and documentation of such actions in the 754 

form of reports, forms, or other records, shall be carried out by or under the direct 755 

supervision of a person or persons meeting, at a minimum, the Secretary of the 756 

Interior‟s Professional Qualifications Standards (PQS) for archaeology, history, or 757 

architectural history, as appropriate (48 FR 44739). However, nothing in this 758 

stipulation may be interpreted to preclude any party qualified under the terms of this 759 

paragraph from using the services of properly supervised persons who do not meet 760 

the PQS.   761 

 762 

B.   When documentation of non-archaeological cultural and historic properties, TCPs, or 763 

other types of evidence is deemed necessary by the BLM in order to further document 764 

the effects of any proposed Undertaking, the guidelines found in National Register 765 

Bulletin 38, Appendix G:  Professional Qualifications:  Ethnography should be 766 

followed to extent practicable, as determined by the BLM. 767 

 768 

C.   Tribal Qualifications: Tribal experts on their cultures and religions shall not be 769 

subject to Stipulation XI (A). Qualified Tribal Monitors shall be an authorized 770 

representative of the Tribe with the qualifications the Tribe deems necessary. 771 

 772 

D.   Consistent with paragraphs A, B., and C. above, reporting on and documenting the 773 

actions cited in paragraph A. of this stipulation shall conform to BLM 8100 Manual 774 

guidance as stipulated in the BLM Cultural Resources Use Permit and Field 775 

Authorizations for this Undertaking, and to every reasonable extent with the 776 

Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic 777 

Preservation (48 FR 44716-44740), as well as the California Office of Historic 778 

Preservation‟s Preservation Planning Bulletin Number 4(a), December 1989, 779 

Archaeological Resource Management Reports (ARMR); Recommended Contents 780 

and Format (ARMR Guidelines) for the Preparation and Review of Archaeological 781 

Reports, and the Arizona State Historic Preservation Office‟s Standards for 782 

Conducting and Reporting Cultural Resources Surveys, the Guidance Point Series, 783 

and Recommended Standards for Monitoring, Testing, and Data Recovery (Arizona 784 

State Museum), and any specific county or local requirements or report formats as 785 

necessary.  786 

787 
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 788 

XII. CONFIDENTIALITY  789 

 790 

A. To the maximum extent allowed by law, the Signatories and Invited Signatories shall 791 

maintain the confidentiality of records, data, and information pertaining to the 792 

location, nature, practices, and use of cultural resources, including cultural and 793 

historic properties about which there are culturally sensitive issues, as consistent with 794 

NHPA § 304, ARPA § 9, and California Government Code § 6254.10. Such 795 

culturally sensitive issues will be determined by BLM through consultation with the 796 

concerned tribes. 797 

 798 

B. Records describing, listing, or illustrating the locations of historic properties, and any 799 

other records arguably exempt from public disclosure in the judgment of the Federal 800 

Agencies, shall be labeled “Confidential, Not for Public Release”.  These records will 801 

be part of the Project record, but will not be considered part of the public record for 802 

the Topock Remediation Project. 803 

 804 

C. These provisions shall not be construed to prevent Invited Signatory Tribes from 805 

accessing cultural resources documentation in project records held by the Federal and 806 

State Government for interpreting their history, or for other cultural usage. 807 

 808 

XIII. CURATION 809 

 810 

A. Federal Lands: As appropriate, BLM shall consult with the Signatories, Tribes and 811 

Invited Signatories to establish the appropriate disposition of any Native American 812 

cultural items recovered from Federal lands, and shall repatriate all such items in 813 

compliance with Federal laws.  Cultural items subject to NAGPRA shall be treated 814 

according to the provisions of NAGPRA, 43 CFR 10.  Where Federal lands are 815 

involved, all appropriate records and materials resulting from implementation of this 816 

PA except for  those items that are subject to the provisions of NAGPRA, 43 CFR 10 817 

shall be curated in accordance with 36 CFR 79, as applicable. 818 

 819 

B. Tribal Lands: On lands owned by the Tribes, cultural material will remain with the 820 

Tribes. Material from the IM-3 property shall remain with the Fort Mojave Indian 821 

Tribe.   822 

 823 

C. State Lands: If human remains and/or funerary objects are encountered, all activities 824 

shall follow the procedures and direction provided in NAGPRA and California Public 825 

Resources Code sections 5097.98 and 5097.991. For Arizona, such activities shall 826 

follow the procedures and direction provided in NAGPRA and Arizona Antiquities 827 

Act of 1927 (ARS § 41841 to 41-846), Burial Protection Law of 1990 (ARS §41-828 

865), and (ARS §41-844 of 1990). 829 

 830 

D. Private Lands: If cultural materials are recovered from private lands, BLM will seek 831 

to have the materials donated through a written donation agreement to the closest 832 

culturally affiliated Tribe.  If such an agreement is not executed, BLM will attempt to 833 

have all collections curated at one location appropriate to each State and County. To 834 
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the extent permitted under § 5097.98 and § 5097.991 of the California Public 835 

Resources Code, the items, materials and records resulting from implementation of 836 

this PA and located on non-Federal lands shall be curated in accordance with 36 CFR 837 

79.  838 

 839 

E. Cultural materials (with the exception of human remains, funerary objects, sacred 840 

objects, ceremonial items, or items of cultural patrimony) recovered from within the 841 

Project Area shall be curated and have laboratory work undertaken as close as 842 

possible to the originating location and the culturally affiliated peoples.   843 

 844 

F. Human remains, funerary objects, sacred objects, ceremonial items, or items of 845 

cultural patrimony will neither be collected nor curated. If any such items are 846 

discovered in the course of the Undertaking, they shall be treated respectfully, in a 847 

culturally appropriate manner and in accordance with the Plan of Action for 848 

Discoveries included in the CHPMP. 849 

 850 

XIV. AMENDMENTS TO THE AGREEMENT 851 

 852 

Any Signatory or Invited Signatory to this PA may at any time propose amendments and 853 

distribute such written draft amendments to all other parties to this PA.  Upon receipt of 854 

such draft amendments, all Signatories, Tribes, and Invited Signatories shall consult for 855 

no more than 30 days to consider such amendments.  Amendments to this PA shall take 856 

effect on the dates that they are fully executed by the Signatories. 857 

 858 

XV. DISPUTE RESOLUTION 859 

 860 

A. Should any Signatory or Invited Signatory to this PA object at any time to any actions 861 

proposed or the manner in which the terms of this PA are implemented, BLM shall 862 

consult with such party to resolve the objection. If BLM determines that such 863 

objection cannot be resolved, BLM will: 864 

 865 

1.   Forward all documentation relevant to the dispute, including the BLM‟s proposed 866 

resolution, to the ACHP. The ACHP shall provide BLM with its advice on the 867 

resolution of the objection within thirty (30) days of receiving adequate 868 

documentation. Prior to reaching a final decision on the dispute, BLM shall 869 

prepare a written response that takes into account any timely advice or comments 870 

regarding the dispute from the ACHP, Signatories and Invited Signatory, and 871 

provide them with a copy of this written response. BLM will then proceed 872 

according to its final decision. 873 

 874 
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2.   If the ACHP does not provide its advice regarding the dispute within the thirty 875 

(30) day time period, BLM may make a final decision on the dispute and proceed 876 

accordingly. Prior to reaching such a final decision, BLM shall prepare a written 877 

response that takes into account any timely comments regarding the dispute from 878 

the Signatories and Invited Signatories to the PA and provide them and the ACHP 879 

with a copy of such written response. 880 

 881 

B.   BLM's  responsibility to carry out all other actions subject to the terms of this PA that 882 

are not the subject of the dispute remain unchanged. 883 

 884 

C.   At any time during implementation of this PA, should an objection pertaining to this 885 

PA be raised by a Tribe or a member of the public, BLM shall immediately notify all 886 

Signatories and Invited Signatories of the objection, consult with all Signatories and 887 

Invited Signatories concerning the objection, and take  their views into account in 888 

reaching a final decision. The BLM retains the authority to make the final decision 889 

resolving the objection.  The BLM will provide its final decision to the objecting 890 

party and all Signatories and Invited Signatories within 15 days of reaching a 891 

decision. 892 

 893 

 D. Any dispute pertaining to the NRHP eligibility of historic properties or cultural 894 

resources covered by this PA will be addressed by the BLM per 36 CFR §800.4(c)(2) 895 

in a manner consistent with the principles outlined in the PA. 896 

 897 

XVI. TERMINATION  898 

 899 

A. If any Signatory to this PA determines that its terms will not or cannot be carried out, 900 

that party shall immediately consult with the other Signatories and Invited Signatories 901 

to attempt to develop an amendment per Stipulation XIV, above. If within thirty (30) 902 

days from commencement of consultation, an amendment cannot be agreed upon, any 903 

Signatory may terminate the PA upon written notification to the other Signatories and 904 

Invited Signatories. 905 

 906 

B. If this  PA is terminated, and prior to work continuing on the undertaking, BLM must 907 

either (a) execute an agreement document pursuant to 36 CFR § 800.6 or (b) request, 908 

take into account, and respond to the comments of the ACHP under 36 CFR § 800.7. 909 

BLM shall notify the Signatories and Invited Signatories as to the course of action it 910 

will pursue. 911 

 912 

C. The Signatories have the sole authority to terminate this PA. An Invited Signatory 913 

may propose termination, but cannot terminate this PA. However, prior to proposing 914 

termination, any Signatory or Invited Signatory that has proposed termination, must 915 

first attempt to amend the PA pursuant to Stipulation XIV.  916 

 917 
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D. In the event of termination of this PA, the BLM shall at all times ensure that until and 918 

unless a new agreement is executed for the actions covered by this PA, all 919 

Undertakings formally addressed in the terminated PA shall be reviewed individually 920 

in accordance with 36 CFR §800.4-800.6.  921 

 922 

XVII. ANNUAL REPORT AND EVALUATION 923 

 924 

A. The implementation and operation of this PA shall be evaluated on an annual basis by 925 

the Signatories, Tribes and Invited Signatories. This evaluation may include in-person 926 

meetings between BLM and the Signatories, Tribes and Invited Signatories, and 927 

review for possible modifications or amendments. 928 

 929 

B. BLM shall prepare and submit reports by December 1
st
 of annual cultural resource 930 

activities to all Signatories, Tribes and Invited Signatories for each of the first five 931 

years after the implementation of this PA, and every second year after that, for the 932 

duration of this PA.  Signatories and Invited Signatories may provide comments on 933 

annual reports to BLM within thirty (30) business days of receipt. BLM will collate 934 

and distribute comments to all Signatories and Invited Signatories, revise the report, 935 

as necessary, and explain why particular revisions were or were not made. If there are 936 

significant revisions needed, and if the Signatories agree in writing, a meeting may be 937 

held to discuss any needed revisions. 938 

 939 

XVIII. APPENDICES 940 

 941 

This PA includes eight Appendices (Appendices A - H) whose terms shall be construed 942 

in a manner consistent with the terms of this PA.  In the event of a conflict between the 943 

terms of this PA and the terms of any Appendix, the terms of this PA shall control. 944 

 945 

XIX. DURATION OF THIS AGREEMENT 946 

 947 

A. Unless the PA is terminated pursuant to Stipulation XVI above, another agreement 948 

executed for the Undertaking explicitly supersedes it, or the Undertaking itself, 949 

including remediation of the site, has been completed, this PA will remain in full 950 

force and effect for 30 (thirty) years from the date of execution.  951 

 952 

B. The BLM will notify the other Signatories and Invited Signatories to the PA, when 953 

the PA is terminated or ceases to be in full force and effect. The Signatories may 954 

extend the duration of the PA through the execution of an amendment per Stipulation 955 

XIV prior to its termination or lapse. This PA shall be reviewed every five (5) years 956 

to assess the need for modification or amendment. 957 

 958 

XX. EFFECTIVE DATE  959 

 960 

This PA shall take effect on the date that it has been fully executed by the Signatories. 961 

Any amendments or attachments to this PA shall take effect on the dates they are fully 962 

executed by the Signatories, or such other self-executing dates as may be described in 963 

those documents. 964 

 965 



23 

 

Execution and implementation of this PA is evidence that BLM has afforded the ACHP a 966 

reasonable opportunity to comment on the Undertaking and its effects on cultural and 967 

historic properties and has complied with Section 106 of the NHPA. The Signatories to 968 

this PA represent that they have the authority to sign for and bind the entities on behalf of 969 

whom they sign. 970 

 971 

XXI. SIGNATORY AND  INVITED SIGNATORY PARTIES 972 

 973 

Separate pages to follow for each party  974 

 975 

 976 
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APPENDIX B 
 

CONSULTATION PROTOCOL FOR THE 

TOPOCK REMEDIATION PROJECT 
 

I. PURPOSE 

 

The purpose of this Protocol is to define how the Signatories and Invited Signatories to this 

Programmatic Agreement (PA) will engage in consultation. The Federal Agencies are the U.S. 

Department of Interior (DOI), the U.S. Bureau of Reclamation (USBR), the Bureau of Land 

Management (BLM), the Advisory Council on Historic Preservation (ACHP), and the U.S. Fish 

and Wildlife Service (USFWS).  State Agencies include the California State Historic 

Preservation Officer (CA SHPO), the Arizona State Historic Preservation Officer (AZ SHPO), 

the California Department of Toxic Substances Control (DTSC). These agencies will consult 

with the Pacific Gas and Electric Company and the Chemehuevi Indian Tribe, Cocopah Tribe, 

Colorado River Indian Tribes, Fort Mojave Indian Tribe, Fort Yuma Quechan Tribe, Hualapai 

Tribe, Havasupai Tribe, Twenty-Nine Palms Band of Mission Indians, and the Yavapai-Prescott 

Indian Tribe (hereinafter the Tribes), in carrying out the Topock Remediation Project. This 

Consultation Protocol describes the manner in which the BLM and other Federal and State 

Agencies will consult with Signatories, Tribes, and Invited Signatories during the execution of 

the PA for the Undertaking. (See definition of Undertaking in Glossary)  

 

II. GENERAL GOVERNMENT-TO-GOVERNMENT AND SECTION 106 

CONSULTATION RESPONSIBILITIES 

 

Federally recognized Tribes are sovereign nations entitled to a government-to-government 

relationship with the U.S. Government. The Tribes have a unique legal relationship with the 

United States Government as set forth in the Constitution of the United States, treaties, statues, 

and court decisions.  This consultation protocol is one expression of that relationship, and serves 

to structure how that relationship will be maintained, respected and implemented in the course of 

Federal Agency planning, decision-making, and other activities. The BLM Lake Havasu Field 

Office (LHFO) is the Designated Federal Official responsible for implementation of this protocol 

and related policies and requirements.  Federal Agencies have a trust responsibility to the Tribes, 

which obligates the Agencies to protect the Trust interests of the Tribe to the maximum extent 

feasible for resources held in trust by the U.S. Government for the Tribes.  

 

The BLM, mindful of its government-to-government responsibilities, as lead Federal Agency for 

Section 106 review and implementation of this Undertaking, shall continue to consult with all 

Tribes who have participated in the Undertaking’s consultation process whether or not the Tribes  

sign this PA.  

 

Consultation refers to meaningful and timely discussion in an understandable language with 

Tribal governments and their designated representatives. Tribal consultation is a process, not a 

single meeting, a notification, or an exchange of correspondence. Consultation may require 
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multiple formal and/or informal meetings and other forms of interaction. Consultation involves 

seeking, discussing, and considering the views of the various parties involved, seeking ways to 

resolve disagreements or conflicts, and seeking agreement on how to proceed with a given 

activity, project, program, or decision. The intent is to ensure that the interests and concerns 

about the area referred to as Topock, the Topock Maze, and the Topock TCP associated with the 

Area of Potential Effect (APE) are identified and addressed during Agency planning, decision-

making, and other activities.  

 

The Agencies recognize the right of self-determination for Indian Tribal governments. The DOI 

and the BLM are committed to working with Indian Tribal governments in this unique 

relationship, respecting Tribal sovereignty and self-determination.  Tribal consultation will use 

the process described below, or will use the provisions of the BLM 8120 Series Manual guidance 

(Tribal Consultation), unless the BLM and a Tribe mutually agree to another procedure or 

method. Staff level Tribal consultation will take place primarily on a face-to-face level between 

BLM staff and Tribal staff. Government-to-government consultation is considered to take place 

between Tribal Chairs and the BLM Field Office Manager and/or DOI management officials, 

and may not necessarily be face-to-face.   

 

III. CONSULTATION PROCESS 
 

A. Points of Contact (POCs) shall be established for all Consulting Parties; all parties to this PA 

agree that all communications between all Consulting Parties shall be channeled through the 

POCs, and the BLM shall provide all Consulting Parties an up-to-date list of all POCs, with a 

frequency of at least every other month after the initial POC list is established.  Provision of 

information to the POC(s) provided for a Consulting Party will constitute sufficient 

distribution of information for purposes of consultation under this agreement. 

 

B. The BLM shall establish an email list and U.S. mail distribution list for all POCs for the 

purposes of information exchange, including the transmission of information from various 

meetings, unanticipated discoveries, and other information related to consultation for Section 

106.  

 

C. This consultation protocol  applies to all of the following associated with the Undertaking 

and occurring after the date this PA is executed: 

 

1. Work-plans and Action Memoranda for ground disturbing activities, including 

rehabilitation. 

 

2. Milestone project documents to be prepared under CERCLA that are identified by 

DOI to require consultation. 

 

3. Various cultural resource management plans and documents including, but not 

limited to, the Area of Potential Effect (APE), APE revision, The Cultural 

Resources Management Plan (CRMP), The Cultural and Historic Properties 

Management Plan (CHPMP), the Treatment Plan, National Register of Historic 

Places properties identification, discoveries, monitoring, confidentiality, curation, 
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professional and tribal qualifications, and any other consultations associated with 

Section 106 compliance. 

 

D. Consultation regarding potential effects on cultural and historic properties shall proceed as 

follows:   

 

1. The following actions shall be determined to have “no effect” or “no adverse effect,” 

when undertaken in connection with the Undertaking and may proceed without further 

consultation: 
 

a. Pre-construction surveys; 

 

b. Marking (including fencing) of identified Cultural and Historic Properties, 

provided that such activities do not require mechanical disturbance or 

vegetation removal; 

 

c. Monitoring; 

 

d. Sampling of existing wells;  

 

e. Operation and maintenance of existing and future approved facilities required for 

the Topock Remediation Project, including transportation associated with such 

operation and maintenance provided that such activities do not introduce 

additional visual or audio elements to a previously approved facility;  

 

f. Avoidance of Cultural and/or Historic Properties in areas already surveyed; and 

 

g. Actions taken in areas of the APE, as delineated by the Appendix A map, which 

have previously been used or disturbed in connection with Time Critical 

Removal Actions or other actions related to the Topock Remediation Project, 

including but not limited to staging areas, roads or pipelines, or for other 

activities including but not limited to soil or groundwater sampling.  

  

2. If the BLM, in consultation with the AZ SHPO , CA SHPO, and Tribes finds that a 

cultural and/or historic property (or properties) will not be adversely affected by a 

proposed action, then no further consultations will take place, and all Signatories, Tribes, 

and Invited Signatories, will be notified of the determination.  
 

E. If the BLM determines that there is an adverse effect to cultural and /or historic properties, 

BLM shall provide materials describing the proposed actions that have potential to adversely 

affect cultural and/or historic properties to all Signatories, Tribes, and Invited Signatories 

within ten (10) days of the determination of adverse effect by the BLM.  All Signatories, 

Tribes, and Invited Signatories will have 30 days to provide comments to BLM concerning 

the effects of proposed actions on cultural and/or historic properties.  If no comments are 

received from a particular consulted individual or group within 30 days of notification by the 

BLM, the BLM will assume that party has no comments and may proceed.  

 



4 

 

F. The BLM has 15 days from the close of the 30-day comment period described in E. above, to 

take all comments into account and reach a decision on how to best avoid, mitigate, or 

minimize any adverse effects.  The BLM will notify all Signatories, Tribes, and Invited 

Signatories of any such decision within the 15 day period, and may proceed to implement the 

decision after notifying the other Consulting Parties. 

 

G. BLM shall meet with Signatories, Tribes, and Invited Signatories on a bi-annual basis , at a 

time and place agreeable to the majority of participants. Additional meetings may be 

requested by the Signatories, Tribes, or Invited Signatories may request the BLM to hold 

additional or supplemental meetings if the need arises. . The hosting of such meetings will be 

determined on a meeting-by-meeting basis.  The BLM will inform all POCs of the proposed 

meeting date(s) and location(s) no less than 30 days prior to the proposed meeting, to allow 

for adequate time in scheduling. Such meetings will provide an opportunity for all 

Signatories, Tribes, and Invited Signatories to express any concerns related to the 

Undertaking and its effect on historic properties. The annual meeting should be considered an 

opportunity to discuss content for each annual report. 

 

H. Consultation meetings may contribute towards discussion and explanation regarding 

implementation of this protocol, and/or, any problems or opportunities that have arisen with 

regard to planning, decision making, and/or other aspects of the Undertaking. 

 

I. The BLM retains all responsibility for conducting government-to- government consultation 

with Tribes, including consultation not directly related to Section 106. 

 

J. In addition to the bi-annual consultation provided for above, agency executives will consult 

with Tribal Chairs when requested. 

 

K. Within 30 days after the election of a new Tribal Chair or the designation of a new BLM 

Field Office Manager, the relevant Tribal Chair(s) and the Field Office Manager will 

endeavor to meet to review this agreement and ensure continuity in its implementation. To 

the extent feasible, the outgoing Tribal Chair and/or Field Office Manager will take part in 

such meetings.  

 

L. Staff level consultations between the BLM and Tribes may occur as needed and determined 

necessary by staff.  Staff may include the BLM LHFO archaeologist, Tribal liaison, BLM AZ 

State Office cultural resources management staff and other natural and cultural resource 

managers. Tribal staff may include Tribal cultural resources management staff, Tribal 

Historic Preservation Officers, traditional religious leaders, elders, Tribal 

chairmen/chairwomen, and other council members, and other Tribal staff that may be 

concerned, such as law enforcement officials or wildlife specialists. 
 

1. The professional staff of the Tribes will represent the Tribes in consultation with 

BLM about actions reviewed under this agreement, unless a Tribal Chair otherwise 

specifies or delegates review authority to other or additional individuals.  
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2. Unless modified by written agreement between a Tribal Chair and the BLM, 

consultation between Tribal staff and  BLM staff will be in accord with the 

following procedures: 

 

a. Informal routine interaction and ongoing communication are encouraged, 

provided the topics of all meetings and discussions are clearly defined in 

advance to the extent practicable, and that such discussions are understood to be 

informal, and not to constitute official findings or determinations.  
 

b. Tribal officials and the BLM senior staff may be involved as needed.  

 

c. In advance of meetings or other consultative activities, the BLM will provide 

the Tribes with documents, maps, photographs, and other information pertinent 

to the subject of consultation, to the extent practicable. Whenever possible, 

these materials will be included with the initiation of consultation notice 

specified in IV (C) 4 of this Protocol. Tribes will have 30 (thirty) days from the 

initiation of consultation notice to respond to the BLM. If the BLM does not 

receive a response from an individual Tribe within that period, the BLM will 

assume the Tribe has no comment, document this result to the administrative 

record, and proceed. The BLM will be responsible for documenting to the 

administrative record the dates of transmission to each Tribe of individual 

notices of initiation of consultation. 

 

d. Signatories, Tribes, and Invited Signatories, may involve other parties in 

consultation, including as applicable, other Tribes, applicable State Historic 

Preservation Officers, other federal and state agencies, local governments, and 

other interested parties.  

 

e. Tribes, due to their sovereign status, have special consultative rights that BLM 

will respect in the conduct of consultation, which may include consultation on 

technical, policy and other issues of a proposal.  

 

f. To the extent feasible, Signatories, Tribes, and Invited Signatories will follow 

the guidelines of this Protocol in the event of emergency situations and 

situations, such as where discoveries require immediate action. It is understood, 

however, that such situations may require that consultation be expedited, and in 

extreme cases may restrict BLM’s ability to consult. 
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APPENDIX C 

 

 
TOPOCK REMEDIATION PROJECT PROGRAMMATIC AGREEMENT TRIBAL 

AND ARCHAEOLOGICAL MONITORING PROTOCOL 
 

 

The intent of this Monitoring Protocol is to provide best practices and guidance for monitoring 

activities for work conducted in, and areas related to, remedial actions conducted by Pacific Gas 

& Electric Company (PG&E or the Company) in the Topock Remediation Project Area. 

 

This protocol provides guidance for monitoring activities specifically related to the Topock 

Remediation Project Undertaking.  This protocol outlines procedures for use by Archaeological 

and Tribal Monitors in identifying and/or evaluating effects to previously recorded or newly 

discovered cultural and historic resources during ground disturbing activities associated with the 

Undertaking. Monitoring provides a means of preventing potentially unanticipated adverse 

effects to cultural and/or historic resources.  

 

Working with Tribal Cultural-Monitors (hereafter referred to as Tribal Monitors) and Tribal 

community members requires awareness of, and sensitivity to, Tribal cultures, customs, 

traditions, and histories. This protocol provides a set of guidelines that facilitates a collaborative 

partnership between Tribes and the Department of the Interior (DOI), the Bureau of Land 

Management (BLM) and PG&E throughout the Topock Remediation Project (Undertaking). 

 

Cultural sensitivity training will be required of all staff, workers and contractors engaged in 

activities in the Topock Remediation Project APE to familiarize them with the sacred nature of 

the area so that they will perform their job in a respectful manner. This training will also be 

given to new personnel before they are allowed to do fieldwork within the APE.  This training 

will be conducted by PG&E with participation by Tribes and Tribal Monitors, Archaeological 

Monitors, Federal Agency staff, and PG&E supervising staff, as appropriate. Consistent with 

PG&E’s stated policy, PG&E will not tolerate any disrespectful behavior in the field and will 

remove any staff, workers or contractors who do not comply with this section.  

 

This Protocol specifies ways in which the Tribes, BLM, and PG&E may ensure that: 

 

1. Tribes, BLM, and PG&E, each are kept well informed of Undertaking activities and 

outcomes;  

2. Tribal and Archaeological Monitors have the opportunity to alert PG&E's site supervisor 

(or designee) to potentially sensitive areas or issues that Monitors may be aware of or 

may become aware of while fieldwork is in progress;  

3. PG&E's site supervisor (or designee) notifies BLM of potentially complicated situations.  

These situations may include discovery of a new cultural or historical resource, damage 

to a previously recorded cultural or historical resource, or unanticipated effects are 

identified.  

4. Tribal concerns regarding work activities are addressed while fieldwork is in progress. 
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Nothing in this Protocol shall be taken to substitute or supersede BLM's performance of its 

responsibilities under other Federal laws and policies including NHPA Sections 106 and 110, the 

American Indian Religious Freedom Act, the Religious Freedom and Restoration Act or for 

compliance with the terms of the PA. 

 
MONITOR QUALIFICATIONS 
  

Qualified Tribal Monitors: 

1. Shall be appointed by the Tribe to represent Tribal interests; 

2. Shall have the training the Tribe deems necessary;  

3. Must be physically capable of doing the required work. 

 

Qualified Archaeological Monitors: 

1. Must meet Secretary of Interior professional qualification standards as indicated in PA 

Stipulation XI A.;  

2. Must be physically capable of doing required work; 

3. Must be able to work with Tribal Monitors and assist, where appropriate, in 

communicating the recommendations of such Monitors;    

4. Will have standard field monitoring tools of the profession available onsite (including but 

not limited to GPS, camera, brush, trowel, notebook, etc). 

 
WORK SCHEDULE 
 
The Signatories and Invited Signatories to the PA understand that not all activities at the Topock 

Compressor Station site are undertaken as a part of the Topock Remediation Project, nor do all 

activities require the services of Tribal and Archaeological Monitors. Tribal and Archaeological 

Monitors will be provided with anticipated schedules for Topock Remediation Project work that 

requires monitoring as early as possible but at least three (3) business days in advance of the 

initiation of the identified project work, whenever possible. Recognizing that changes to the 

work schedule may be inevitable, any change in the work schedule will be provided to the Tribal 

and Archaeological Monitors as soon as possible after the change becomes part of the work 

schedule. If there is a question regarding need for a monitor, the questioning party shall consult 

BLM Project or Field Manager who will make the final determination of need. 

 
MONITORING DUTIES AND RESPONSIBILITIES 
 
Prior to execution of the PA for the Undertaking, PG&E sometimes invited the Tribes to be 

present on site during construction to monitor and observe non-maintenance grading, trenching 

or other excavation for any facilities, new roads, or other project components related to the 

Undertaking, which may have had the potential to adversely impact cultural and historic 

resources. The Tribal and Archaeological Monitors shall both be invited to monitor such field 

work.  

 

PG&E has found that the participation of Tribal Monitors is beneficial to both the Company and 

to the Tribes with whom the Company works. Tribal Monitors are encouraged to provide 

recommendations to the PG&E site supervisor (or designee), but may not direct or supervise 

work activities. Any concerns or recommendations Tribal Monitors may have during work 

activities are to be directed to the PG&E's site supervisor (or designee), BLM Field Manager, 



3 

 

and the Tribes. The Tribal Monitor shall document any such recommendations and concerns as 

well as the extent to which the recommendations were implemented. 

 

The duties of Tribal Monitors include but are not limited to: 

 

1. Being on site during construction to monitor and observe grading, trenching or other 

excavation for any facilities, roads or other project components related to the 

Undertaking which may have the potential to adversely impact cultural and historic 

properties.   

2. Alerting the Archaeological Monitor, designated PG&E site supervisor and/or PG&E’s 

onsite project manager (or designee) as to potentially sensitive areas or issues that the 

Tribal Monitor may be aware of or may become aware of during fieldwork.  The 

designated site supervisor and/or onsite project manager (or designee) must then contact 

BLM’s Topock Project Manager or Field Manager and provide notice of discovery or 

damage. Any issues regarding sensitive areas are to be resolved as specified in the 

Conflict Resolution clause below. 

3. Identifying and understanding the types of impacts with comparisons to baseline data and 

previous monitoring data while in the field. 

4. Through observation, being aware of the magnitude and probability of further impacts. 

5. Effectively communicating impacts affecting traditional resources, including but not 

limited to, cultural features in and of the landscape. 

6. Being prepared to interpret impacts that reflect ecological, economical, political and 

socio-cultural consequences to Tribal norms, values and beliefs while in the field. 

7. Ensuring that the Tribe(s) the Monitor represents is regularly updated on project progress 

and is aware of any issues that may arise. 

8. Consulting with other Tribal experts and/or the Tribal Council before making 

recommendations, as appropriate. 

9. When cultural items are found, the Tribal Monitor will be consulted to determine if 

discovered artifacts are items of cultural patrimony, or may have had other traditional 

ceremonial or cultural uses. 

10. Tribal Monitors may consult other Tribal experts and/or their Tribal Council before 

making recommendations. Final recommendations shall be offered within 15 days of the 

discovery and identification of objects specified in 9. above. 

 

The duties of Archaeological Monitors include but are not limited to: 

 

1. Determining what types of cultural and historic resources have been previously recorded 

in or near areas in which work is being monitored. 

2. Understanding how the CHPMP and its contents apply to discovery or damage situations 

prior to fieldwork.  

3. Being on site during construction to monitor and observe grading, trenching or other 

excavation for any facilities, roads or other project components related to the 

Undertaking which may have the potential to adversely impact cultural and historic 

properties. 

4. Alerting the Tribal Monitor, designated PG&E site supervisor and/or PG&E’s onsite 

project manager (or designee) as to potentially sensitive areas or issues that the 
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Archaeological Monitor may be aware of or may become aware of during fieldwork.  The 

designated site supervisor and/or project manager must then contact BLM’s Topock 

Project Manager or Field Manager and provide notice of discovery or damage. Any 

issues regarding sensitive areas are to be resolved as specified in the Conflict Resolution 

clause below. 

5. Through observation, being aware of the magnitude and probability of further impacts. 

6. Being able, during fieldwork, to identify measures which would avoid further adverse 

effects to cultural and historic properties. 

7. Ensure that PG&E, the BLM and Tribes are aware of any issues that may arise. 
 

DISCOVERIES 
 

If the Undertaking will affect previously unidentified resources, or affect a previously recorded 

cultural or historical resource in a way not previously anticipated, or have greater or different  

effects than previously anticipated, all work having potential for adverse affect shall cease within 

a 50 meter radius (or a smaller or larger area if determined appropriate by the BLM, the 

Monitors, and PG&E in the field) of the point of discovery. The Archaeological and Tribal 

Monitors will work with BLM and PG&E to ensure that the PA requirements of Stipulation VII 

(CHPMP) and Stipulation IX (Discoveries) are met. 

 
HUMAN REMAINS 
 

If the Undertaking affects previously unidentified human remains and/or associated funerary 

objects or graves, or affect such resources  in a way not previously anticipated, or have greater 

adverse effect than previously anticipated, all work in the vicinity of the discovery shall cease.  

No further action will be taken until the BLM, in consultation with Tribal and Archaeological 

Monitors and PG&E in the field, has determined the nature of the discovery and delineated an 

area not to exceed 50 meters from the approximate center point of the discovery (or a smaller or 

larger area if warranted) in which no further work is to take place until treatment of the discovery 

is resolved.  

 

At such point BLM will notify all Signatories, Tribes and Invited Signatories of the nature and 

general location of the discovery.  The BLM will implement appropriate measures, including 

stabilization or covering, to protect any discovery (human remains, funerary objects, sacred 

objects, or objects of cultural patrimony) from further disturbance in accordance with the 

principles set forth in Stipulation I.  Ongoing work not within 50 meters (or a smaller area if 

determined appropriate by parties in the field) of the discovery may continue.  If human remains 

and/or associated funerary objects compose all or part of the discovery, then BLM shall ensure 

the stipulations of the Plan of Action included in the CHPMP, as described in Stipulation VII 

(H), will be completed.  Also, if human remains and/or funerary objects are encountered, all 

activities shall follow the procedures and direction provided in NAGPRA and California Public 

Resources Code sections 5097.98 and 5097.991. For Arizona, such activities shall follow the 

procedures and direction provided in NAGPRA and applicable state laws, including the Arizona 

Antiquities Act of 1927 (ARS § 41-841 to 41-846), Burial Protection Law of 1990 (ARS §41-

865), and ARS §41-844 of 1990. 
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MONITORING AND REPORTING REQUIREMENTS 

  

Monitors shall check-in and out with the designated site supervisor and/or PG&E’s site manager 

(or designee) each day.  Each monitor shall complete a Daily Monitoring Log detailing 

monitoring activities. This log will provide the Tribe, BLM, and PG&E with details on the 

activities that took place during each day, any concerns or issues, and how those concerns or 

issues were resolved.   

 

The Daily Monitoring Log must be completed and signed by both the monitor and the designated 

site supervisor and/or PG&E’s onsite project manager (or designee) at the end of each day.  

PG&E will also provide copies of the Daily Monitoring Log to the BLM Topock Project 

Manager.  This Log will provide details on the activities that took place during each day, any 

concerns or issues, and how those concerns or issues were resolved.  In the event that the 

designated site supervisor and/or PG&E’s onsite project manager is not available to sign the log 

at the end of the day, the monitor will acquire their signature the next time they meet. The Daily 

Monitoring Log will be the property of PG&E, and the company shall fax or email a copy to the 

Tribe, upon request. The Tribal and Archaeological Monitors may also maintain additional 

monitoring notes and photos, which will be the property of the Tribes and BLM, respectively.   

 
SAFETY 
 

Tribal and Archaeological Monitors will be required to meet with PG&E's site supervisor prior 

to initiating monitoring activity and will be required to obtain any applicable training required 

under 29 CFR 1910.120 and 40 CFR 300.150.  The PG&E site supervisor will identify the safety 

and logistical guidelines that are appropriate for the monitoring activity. Tribal and 

Archaeological Monitors are invited to attend the safety meetings at the start of each workday or 

new work task. If the Monitors do not attend this meeting, they will be instructed about the 

safety concerns of the day by a PG&E representative. Tribal and Archaeological Monitors will 

be expected to wear all personal protective equipment specified by PG&E's site supervisor and 

required of other similarly-situated field workers. Tribal and Archaeological Monitors will be 

expected to actively participate to enhance the safety of themselves and the other workers onsite 

by communicating with PG&E's site supervisor if any safety concerns are identified. Due to 

safety considerations at the Project site, Tribal and Archaeological Monitors will also be 

prohibited from conducting any monitoring within designated construction exclusion zones, 

unless otherwise authorized by PG&E. Such zones are to be clearly delineated to the Tribal and 

Archaeological Monitors by PG&E's site supervisor. In these situations, other efforts to provide 

alternative methods for accommodating Monitors, including but not limited to high-powered 

binoculars, spotting scopes or other vision enhancement tools or alternative viewing platforms, 

will occur. 
 
DISPUTE RESOLUTION 
 

PG&E's site supervisor (or designee) shall take into consideration all Tribal and Archaeological 

Monitor recommendations, subject to final approval by BLM in the event of a dispute. The 

Tribal and Archaeological Monitor's recommendations and the extent of their implementation 

will be detailed in the Tribal and Archaeological Monitor's Daily Monitoring Log and also in the 

PG&E's site supervisor's daily notes. If the Tribal and Archaeological Monitors'' 
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recommendations relate to either the discovery of human remains, or other cultural or historical 

material, the Tribal and Archaeological Monitors have the responsibility to notify PG&E's site 

supervisor (or designee), who must then follow procedures specified in the PA Stipulation IX 

Discoveries. The Tribal and Archaeological Monitors and PG&E's onsite site supervisor (or 

designee) must then immediately contact BLM’s Topock Project Manager or Field Manager. 

Work will not proceed within 50 meters from the approximate center point of the discovery. If 

the Tribes, PG&E, and BLM can resolve treatment of the discovery in a manner that does not 

cause adverse effects to significant cultural and historic properties and follows the procedures 

outlined in PA Stipulation IX B, the activities may proceed.  Any concerns or disputes that 

cannot be resolved in the field will be directed to BLM for consideration and appropriate action 

under PA Stipulation XV, Dispute Resolution.  The Tribal and Archaeological Monitors, PG&E 

and BLM will use their best efforts to resolve any dispute as quickly as possible. 

 
COMPLIANCE AND MONITORING GUIDELINES 
 

It is the Tribal and Archaeological Monitors responsibility to comply with all the monitoring 

guidance provided in this Protocol. If the monitor is unable to do so, the designated field 

supervisor and/or PG&E’s onsite project manager (or designee) will contact PG&E’s Cultural 

Resources Specialist who will consult with BLM and the Tribe regarding the situation. 
 
 
ADMINISTRATION 
 

The Signatories and Invited Signatories to the PA agree to designate a contact person in writing 

to assist in implementing these guidelines within 30 calendar days of execution of the PA. This 

contact person may be the same as called for in Stipulation Any future changes to contact person 

or contact information for PG&E, BLM and the Tribes shall be communicated in writing within 

10 calendar days of any such change. 
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T E C H N I C A L M E M O R A N D U M  
 

Revised Addendum to the Revised Work Plan for East 
Ravine Groundwater Investigation, PG&E Topock 
Compressor Station, Needles, California 
Document ID: 20101231A 

PREPARED FOR: Pacific Gas & Electric Company 

PREPARED BY: Michael Cavaliere/CH2M HILL 

DATE: December 31, 2010 

Background
On February 24, 2010, the U.S. Department of the Interior (DOI) and the Department of 
Toxic Substances Control (DTSC) issued a joint letter entitled PG&E Topock Compressor 
Station Remediation Site – Groundwater Characterization Requirements for the East Ravine and 
Compressor Station Areas (DOI/DTSC, 2010). This letter required that PG&E combine 
groundwater characterization activities for the Topock Compressor Station (TCS) site 
proposed in the RCRA Facility Investigation/Remedial Investigation Soil Investigation Work Plan 
Part B (Soil Investigation Work Plan, Part B) (CH2M HILL, 2007b) with additional 
characterization activities required to evaluate data gaps for the East Ravine area of the site. 
Potential investigation locations and their rationales were discussed during the March 16 
and April 15, 2010, Technical Working Group (TWG) meetings.  

On July 28, 2010, the DTSC issued a letter to PG&E entitled East Ravine and Compressor 
Station Well Installation, Pacific Gas and Electric Company, Topock Compressor Station, California 
(EPA ID NO. CAT080011729) (DTSC, 2010). This letter directed PG&E to submit an 
addendum to the Revised Work Plan for East Ravine Groundwater Investigation (Work Plan) 
(CH2M HILL, 2008b) for approval by DTSC and DOI. The addendum to the 2008 Work Plan 
(Addendum) will be used to carry out continued groundwater characterization of the East 
Ravine area of the site and to evaluate the groundwater underneath the TCS.  

The 2008 Work Plan describes the objectives, technical approach and rationale, field 
investigative methods, administrative approvals, implementation schedule, and reporting 
plans for the East Ravine Groundwater Investigation (ERGI), which was implemented in 
2009. This Addendum describes the objectives for the combined ERGI/TCS investigation, 
the rationale for investigation locations (data quality objectives [DQOs] have been 
developed to guide the collection and use of data for the TCS site [Attachment A]), 
additional implementation items not included in the Work Plan, and a proposed schedule. 
Therefore, additional information related to the rationale for, and implementation of, the 
scope of work as directed in the July 28, 2010 letter from DTSC is provided as a supplement 
to the existing Work Plan. This Addendum is organized such that sections below directly 
correlate to the Work Plan. Agency direction letters referenced above, and comments 
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received from the agencies and stakeholders on the original August 27, 2010 submittal of the 
Addendum, with responses, are included in Attachment B. 

1.0 Introduction 
Background information for the TCS remediation project and the ERGI, including a detailed 
presentation of the conceptual model of East Ravine area groundwater conditions, is 
presented in Section 1 of the Work Plan. Evaluation of the data collected during the 
implementation of the Work Plan in 2009, and the additional characterization data required 
based on the evaluation, was summarized in Appendix A of the Final Corrective Measures 
Study/Feasibility Study Report for SWMU 1/AOC 1 and AOC 10 at the Pacific Gas and Electric 
Company Topock Compressor Station (CMS/FS) (CH2M HILL, 2009). However, the source(s) 
of Cr(VI) contamination detected in bedrock within the East Ravine area have not been 
determined and are not attributed to the Bat Cave Wash sources at this time. 

Detailed information on the physical characteristics and setting of the Compressor Station, 
and the TCS site specifically, is presented in the Soil Investigation Work Plan, Part B 
(CH2M HILL, 2007b).  

The TCS is situated on a topographic ridge that is divided into two terraces separated by 
approximately 30 to 50 feet in elevation – the upper and lower yards. The TCS is 
topographically lower than the Chemehuevi Mountains, which bound the area to the south. 
However, the TCS is bordered by steep slopes down to lower topographic areas on the 
north, east, and west. Bat Cave Wash, which is approximately 60 to 80 feet lower than the 
lower yard, bounds the site to the west. To the east, the East Ravine area and other 
topographically low areas bound the site approximately 70 to 100 feet lower in elevation. 
The steeply northward-sloping bedrock of the Chemehuevi Mountains extends beneath the 
TCS site and is overlain by unconsolidated sediments that are alluvial, and potentially 
fluvial, in origin. Miocene conglomerate bedrock is sporadically observed beneath portions 
of the site as down-thrown blocks in contact with the underlying metadiorite bedrock of the 
Chemehuevi Mountains.  

Based on a limited number of data points, the depth to bedrock in the area varies from 
surface outcrops to the south to approximately 270 feet below ground surface (bgs) in the 
north at TW-1 (see Figure 1 of the Addendum). The estimated bedrock structure contour 
based on surface outcrops and borehole data collected through July 2009 is presented on 
Figure 1 of the Addendum. Based on projection of the approximate elevation to the 
groundwater table across the site (456 feet mean sea level [MSL]), saturated alluvium is 
expected to be present beneath the northern portion of the TCS site, while the top of bedrock 
is projected to rise above the groundwater table in the southern portion (toward the 
Chemehuevi Mountains). The monitoring network at the site is insufficient to determine the 
localized groundwater gradient beneath the TCS ridge. Based on water level data from the 
East Ravine area, horizontal gradients are expected to be consistent northeasterly, away 
from the mountain front (CH2M HILL, 2009c).  

Constituents known to have been released from the TCS were released primarily as liquids 
(spills or discharges). Some constituents may also have been released as dust on the station 
(i.e., from sand blasting) and would have been deposited onto the ground surface. Released 
liquids would have preferentially infiltrated in areas of unpaved soils. Runoff would have 
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been transported from the upper yard into the lower yard and/or could have been released 
to the low-lying areas surrounding the compressor station, including Bat Cave Wash, the 
Debris Ravine, the East Ravine, and the topographic low areas. Due to the relative lack of 
natural infiltration at the site (approximately 5 inches of rainfall per year) and the extremely 
high evapotranspiration rate of 70 to 80 inches per year, combined with the depth to 
groundwater of approximately 165 to 175 feet bgs, there is little potential for migration of 
COPCs from vadose zone soils to groundwater except in areas where there was ongoing 
release of liquids or in areas where runoff may have collected (CH2M HILL, 2007b). Liquids 
would be expected to infiltrate downward until they reach the water table, where they 
would move with the natural groundwater gradient. Permanent perched groundwater 
conditions have not previously been observed at the Topock site; however, if low-
permeability perching layers or sloping bedrock surfaces were present in the unsaturated 
zone, infiltrating water could move down-dip along the sloping surface prior to merging 
with the regional aquifer. Transient groundwater associated with a January 2010 storm 
event was observed in monitoring wells MW-57-050 and MW-58-065, which were 
constructed slightly above the water table for this purpose. Water was only present in these 
wells during the month following the rain event. Chromium concentrations have been 
detected in groundwater monitoring wells screened in both the alluvium and the bedrock 
adjacent to the TCS ridge. These chromium concentrations are attributed to a known source 
in Bat Cave Wash; however, potential sources, if they exist, on the TCS or in the East Ravine 
could be a contributing factor. 

As stated in the DOI’s February 24 letter (DOI, 2010), the objectives for this investigation are 
as follows:  

� East Ravine Area 

� Define the nature and extent of groundwater contamination within the bedrock 
and/or alluvium. 

� Identify the source(s) of bedrock groundwater contamination. 

� TCS Site 

� Define the nature and extent of potential groundwater contamination within the 
bedrock and/or alluvium. 

� Characterize hydrogeologic conditions within the bedrock and alluvium. 

� Determine whether groundwater contaminant sources are present within the TCS 
boundary that could affect the immediate area or surrounding land, including the 
East Ravine area. 

The TCS area represents a portion of the site for which only minimal characterization data 
has been collected to date. Therefore, with the coordination of DTSC and DOI, DQOs have 
been developed to guide the collection and use of data for the TCS site. The DQO analysis 
for the TCS investigation is presented in Attachment A. 

During implementation of the Addendum, PG&E will continue to coordinate with 
stakeholders regarding field procedures to best preserve potentially affected environmental 
and cultural resources, and spiritual uses and values. PG&E also intends to conduct this 
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work in a manner consistent with the conservation and mitigation measures discussed 
within the Programmatic Biological Assessment (CH2M HILL, 2007a). 

2.0 Field Investigation and Drilling Activities 
Section 2 of the Work Plan presented implementation topics including investigation 
overview; selection and rationale for the drilling sites; site preparation and access; and 
description of the drilling, well installation, groundwater characterization and sampling 
activities proposed or considered potentially applicable. This section of the Addendum 
includes supplemental information as it relates to the current scope of work. 

2.1 Investigation Overview 
A phased groundwater characterization and well installation program has been developed 
to address DTSC’s July 28 directive (DTSC, 2010) for groundwater investigation in the East 
Ravine and TCS areas. Figure 2 shows the potential locations of monitoring wells. The area 
actually affected by field activities at each location will be smaller than that indicated on 
Figure 2 pending the results of surveys for utility, cultural, and biological resources. Per 
agency direction, wells will initially be installed at the nine primary drilling sites designated 
Sites 2 through 6 in the TCS area, and F, H, K, and L in the East Ravine area. The 
investigation rationale and specific information for each of the investigation locations is 
provided in Table 1. Based on this rationale, Sites 1, I, and J are included as contingent sites, 
where investigation may be required by the agencies pending the collection of data from 
other sites. Investigation at contingent sites will only be conducted as directed by DTSC and 
DOI. 

TABLE 1 
Drilling and Well Installation Plan 
Revised Addendum to the Revised Work Plan for East Ravine Groundwater Investigation 
PG&E Topock Compressor Station, Needles, California 

LOCATION INFORMATION SITE DETAIL 

Site ID Site Priority Rationale1
Contingency 

Rationale1

Est. Ground 
Surface 

Elevation 
(feet msl) 

Est. 
Bedrock 

Depth 
(feet bgs) 

Anticipate 
Saturated 
Alluvium? 

EAST RAVINE AREA INVESTIGATION SITES 

Site F Primary Monitor for vertical extent of 
contamination as per 2009 CMS 
Report 

-- 556 5 No 

Site H Primary Assess upper reaches of wash 
southwest of Site A and monitor 
for migration from potential 
sources on the TCS. 

-- 525 65 Possibly 

Site K Primary Monitor eastward extent of the 
plume. 

-- 510 10 No 

Site L Primary Monitor eastward extent of the 
plume. 

-- 510 15 No 

Site I (-Alt) Secondary Assess eastern extent of the 
plume, if needed. 

Results from 
Site K or MW-
64 

520 5 No 

(Alt = 560) (Alt = 5) 

TCS INVESTIGATION SITES 

Site 2 Primary Monitor for eastward migration 
from potential source: Cooling 

-- 620 200 Yes 



DOCUMENT ID: 20101231A 

ES123010064056BAO/103640002 5

TABLE 1 
Drilling and Well Installation Plan 
Revised Addendum to the Revised Work Plan for East Ravine Groundwater Investigation 
PG&E Topock Compressor Station, Needles, California 

LOCATION INFORMATION SITE DETAIL 

Site ID Site Priority Rationale1
Contingency 

Rationale1

Est. Ground 
Surface 

Elevation 
(feet msl) 

Est. 
Bedrock 

Depth 
(feet bgs) 

Anticipate 
Saturated 
Alluvium? 

Tower B (AOC 6). Monitor 
northward migration from TCS. 

Site 3 Primary Monitor for eastward migration 
from potential source: Cooling 
Liquid Mixing Area/Hot Well 
(AOC 19). 

-- 620 165 Possibly 

Site 4 Primary Monitor for southward migration 
from potential sources including 
Cooling Tower A (AOC 5). 

-- 620 30 No 

Site 5 Primary Monitor for migration from 
potential sources: Sludge Drying 
Beds (SWMU 5) and Chromate 
Reduction Tank (SWMU 6), and 
westward component from TCS. 

-- 595 140 Possibly 

Site 6 Primary Monitor for westward migration 
from potential sources on the 
TCS. 

-- 595 200 Yes 

Site 1 Secondary Monitor for northward migration 
from potential TCS sources 
including Cooling Tower B (AOC 
6). Selenium is a concern in this 
area (elevated at well TW-1 with 
long screen), but may be 
answered by Sites 2 and/or 6. 

Results from 
Sites 2 and 6 

620 220 Yes 

Site J Secondary Monitor southern extent of the 
plume, if needed. 

Results from 
Sites 4, 5, and 
H

673 5 No 

Notes: 
1 Rationale provided by DTSC in July 28, 2010 direction letter. 
TCS = Topock Compressor Station 
bgs = below ground surface 
msl = mean sea level 

Per the 2008 Work Plan, up to three separate boreholes are proposed at each investigation 
site to address the investigation objectives. For project planning purposes, borehole/well 
installation will be conducted according to the logic steps provided below. In accordance 
with the procedure used during the 2009 implementation of the Work Plan, PG&E will 
organize conference calls with the agencies and other interested stakeholders and tribes at 
key milestones during the investigation in order to reach consensus on the appropriate next 
steps. In general, the investigation will proceed as follows: 

� The initial borehole at each location will be installed to characterize subsurface 
conditions based on one of the following scenarios: 

� Top of bedrock is below the water table. The borehole will be used to collect soil 
samples from the vadose zone, collect screening-level groundwater samples in the 
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saturated alluvium, and determine the depth to bedrock. Monitoring well(s) will be 
installed within the borehole, as determined appropriate. 

� Top of bedrock is below ground surface, but above the top of groundwater. The 
borehole will be used to collect soil samples from the vadose zone and determine the 
top of bedrock. A monitoring well may be installed across the unsaturated contact of 
the bedrock and alluvium, as determined necessary. If a well is not installed across 
this contact, then the borehole will be used to characterize the upper 20 feet of 
saturated bedrock through the direct installation of a monitoring well. 

� Bedrock is present at the ground surface. The borehole will be used to characterize 
the upper 20 feet of saturated bedrock through the direct installation of a monitoring 
well.  

� The second borehole, as determined necessary, will be installed to characterize 
groundwater conditions depending on the purpose of the initial borehole.  

� If the initial borehole was used for installation of monitoring well(s) in the saturated 
alluvium or across the unsaturated contact between the bedrock and alluvium, then 
the second borehole will be used to characterize the upper 20 feet of saturated 
bedrock through the direct installation of a monitoring well. 

� If the initial borehole was used for installation of monitoring well(s) to characterize 
the upper 20 feet of saturated bedrock, then the second borehole will be used to 
characterize deeper bedrock conditions, as determined appropriate. 

� The third borehole will be installed only if it is determined that, based on the data 
collected from the initial boreholes/wells, the objectives of the investigation location 
cannot be accomplished with two boreholes. 

2.2 Site Preparation, Access, and Equipment Staging 
The preparation and maintenance of each investigation site before and during investigation 
activities will be conducted as defined in the Work Plan. Proposed access routes for sites 
included in this Addendum, and equipment staging and decontamination areas, are shown 
on Figure 2. The specific drilling locations within the areas indicated on Figure 2 will be 
based on the results of utility, biological, and cultural resource surveys to ensure safe 
working distances from all hazards, as well as biological and culturally sensitive areas. 

2.3 Borehole Drilling and Requirements 
Drilling, core/borehole logging, and well construction will be performed under the 
supervision of a California Professional Geologist. The drilling, core/borehole logging, soil 
sample collection, and well construction activities will be conducted in accordance with the 
Work Plan and modified methods and standard operating procedures (SOPs) from the 
Topock Program Sampling, Analysis, and Field Procedures Manual (CH2M HILL, 2005).  

As discussed in Section 2.1, up to three vertical boreholes will be drilled at each 
investigation location. The deeper borehole(s) will extend into the bedrock through a 
conductor casing installed through the alluvial interval, and potentially a portion of the 
bedrock interval, to isolate the borehole/well from shallower groundwater. The depth of the 
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conductor casing, as determined necessary, will be based on data collected from shallower 
borehole(s) and well(s). 

As discussed in the Work Plan, the drilling method used may vary depending on the 
conditions encountered. Rotosonic is the preferred method for drilling through 
unconsolidated sediments and, for limited applications, in consolidated bedrock. Rotosonic 
drilling has been effective in consolidated bedrock in the East Ravine area; however, the 
method may prove to be inadequate to reach deeper target intervals in bedrock beneath the 
TCS area. The wireline, diamond-bit core drilling method is preferred for drilling through 
bedrock, especially when obtaining relatively undisturbed core is necessary. For this 
investigation, collection of relatively undisturbed bedrock core is anticipated for all bedrock 
intervals of interest, as practical. If the collection of bedrock core is determined impractical, 
the application of borehole geophysical testing, as detailed in Section 2.4.1 of the Work Plan, 
may provide adequate characterization data in place of the core log. If field conditions are 
such that rotosonic or wireline core drilling methods are not efficient or adequate to achieve 
the objectives of a given borehole, then other drilling methods listed in the Work Plan (e.g., 
mud rotary, hollow stem auger, etc.) may be employed. 

Soil samples will be collected from the vadose zone of each of the TCS investigation sites 
(Sites 1-6), Site H, and Site J (as determined necessary) for laboratory analysis. Samples will 
be collected from the recovered rotosonic core at the depths of 0.5-1, 3, 6, 10, 15, and 20 feet 
bgs, and every 10 feet deeper until the water table or bedrock is encountered. Soil samples 
will be collected directly above bedrock, as practical. The analytical list for soil samples is 
presented in Table 2. 

Once the water table is reached in the unconsolidated portion of the borehole, screening-
level groundwater samples will be collected from discrete depths. The results of screening-
level groundwater samples will be used to assist with field decisions related to this 
investigation; however, only groundwater samples collected from properly installed and 
developed monitoring wells will be included in final evaluation of nature and extent. The 
Isoflow® sampler or equivalent will be used for groundwater sample collection in the 
unconsolidated portion of the borehole.1 This method allows relatively undisturbed 
groundwater samples to be collected at regular intervals so that a vertical profile of 
screening-level water quality data can be constructed. Samples will be collected from a 10-
foot portion of the borehole at 20-foot intervals. The shallowest sample will be collected 
from an interval approximately 10 to 20 feet below the water table. Where feasible, a sample 
also will be collected from the zone just above the bedrock. The Isoflow® sampling system 
will be configured such that the water levels can be measured during pumping for Isoflow® 
sample collection. Recording the drawdown response for each zone purged may allow for 
qualitatively distinguishing low-, medium-, and higher-permeability zones within the 
boreholes tested. Attempts will be made to measure drawdown during pumping for 
Isoflow® sample collection. 

                                                      
1 The Isoflow® sampling system is not appropriate for the collection of discrete interval groundwater samples from the 
consolidated portion of the borehole. The consolidated nature of the borehole prevents the formation from sealing against the 
outside of the drill casing, which will allow shallower water to enter the sample interval. 
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TABLE 2 
Groundwater and Soil Sample Analysis Plan 
Revised Addendum to the Revised Work Plan for East Ravine Groundwater Investigation  
PG&E Topock Compressor Station, Needles, California 

Analyte Analytical Method 

Borehole 
Screening 
Samples 

Post Well 
Development 

Samples 

Monthly 
GW

Sampling 
Events 

Final GW 
Sampling 

Event Soil 
Field Analysis       
Specific conductance field instrument X1 X X X  
Oxidation reduction potential field instrument X1 X X X  
Dissolved oxygen field instrument X1 X X X  
pH field instrument X1 X X X  
Turbidity field instrument X1 X X X  
Temperature field instrument X1 X X X  
Laboratory Analysis       
Chemical Parameters       
Hexavalent chromium Method EPA-218.6 X X X X  
Hexavalent chromium SW7199/ 3060A     X 
Title 22 Metals Methods SW6010B,SW6020A, SW7470A X X X X X 
Mercury SW7471A     X 
Mercury SW7470A   X2 X3

VOC Method SW8260B   X2 X3 X 
SVOC Method SW8270C   X2 X3

PAH Method SW8270C-SIM   X2 X3 X 
DRO, GRO, RRO SW8015B   X2 X3 X 
PCB SW8082   X2 X3 X 
Organochrlorine Pesticide SW8081A   X2 X3

Organochrlorine Herbicide SW8151A   X2 X3

TAL/TCL Compounds various     X4

Dioxins/Furans SW8290   X2 X3 X5

General Chemistry Parameters       
Total dissolved solids SM2540C   X X3

Total suspended solids SM2540D   X X3

Chloride, Sulfate, Nitrate, Nitrite, 
Fluoride, Bromide, Phosphate 

EPA 300.0   X X3

Alkalinity SM2320B   X X3

Ammonia EPA 350.2   X X3

General minerals (Ca, Mg, K, Na) 
(dissolved) 

Method SW6010B   X X3

Iron (dissolved) Method SW6010B   X X3

Manganese (dissolved) Method SW6010B   X X3

Nitrate Method E300     X 
Total Organic Carbon (TOC) SW9060     X 
Total Organic Carbon (TOC) SM5310   X X3

       
pH SW9045     X 
Oxygen 18 CF-IRMS    X  
Deuterium CF-IRMS    X  
Notes: 
1 Field measurements will be made as practical 
2 Analyses will only be run during the initial monthly event associated with the shallowest well at each location. 
3 Analyses may be run pending review of initial sample results and discussion with DTSC and DOI. 
4 Soil samples will be analyzed for TAL/TCL compounds at a frequency of 10 percent. Samples analyzed with Method SW6010B may also be analyzed 
with Methods SW6020A, EPA 200.7 and EPA 200.8. Continuous flow isotope ratio mass spectrometry (CF-IRMS)  
5 Dioxins/furans will be analyzed only for soil samples collected from material that is classified as “fill” by the field geologist. 
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2.4 Bedrock Characterization 
Deeper bedrock boreholes, which will be separated from the unconsolidated, and 
potentially shallower consolidated, portion(s) of the borehole by a grouted conductor 
casing, will be characterized using the methods detailed in Section 2.4 of the Work Plan, as 
determined appropriate. 

2.5 Monitoring Well Installation 
Well construction methods, materials, and design will vary depending on the conditions 
encountered and the associated objectives. Conventional, single-screen monitoring wells 
will be installed as detailed in Section 2.5.1 of the Work Plan, as determined appropriate. 
Additionally, nested monitoring wells, which are designed to monitor two separate zones in 
one borehole, may be installed as determined appropriate. Well casing, screen, and borehole 
completion materials for nested wells are the same as those defined for conventional, single-
screen monitoring wells. A design schematic for nested monitoring wells is provided on 
Figure 3. 

As detailed in Section 2.5.2 of the Work Plan, the design of bedrock monitoring wells will 
also be determined based on the conditions encountered and the associated objectives. 
Potential well designs may include, but are not limited to, the use of equipment such as 
Solinst® CMT (Continuous Multilevel Tubing), FLUTe™ systems, inflatable packer systems, 
BarCad® systems, or equivalent. Factors that must be evaluated prior to selection of a well 
design include the number of zones to be monitored, the length of the monitored and sealed 
zones, the chemical constituents to be monitored, and the type of water level data required. 
Final well design will be chosen in consultation with the agencies prior to implementation, 
as was conducted during the 2009 implementation of the 2008 Work Plan, to ensure that 
future water quality and water level data collected at these locations are appropriate to meet 
the objectives of this Addendum. 

As detailed in Section 2.5.3 of the Work Plan, surface completion for constructed wells will 
consist of a subsurface well vault, unless access and siting conditions allow for the 
installation of an above-ground steel, locking wellhead monument. Well development, and 
well survey and completion diagram activities, will be conducted as detailed in 
Sections 2.5.4 and 2.5.5 of the Work Plan, respectively. 

2.6 Groundwater Sample Collection 
Groundwater sample collection will be conducted using the methods and procedures 
detailed in the Work Plan. The approach to the frequency of groundwater sample collection 
from wells installed as part of this Addendum has been revised from that in the Work Plan. 
A revised groundwater sample analysis plan is presented in Table 2.  

Immediately following development of a newly installed well, a sample will be collected for 
laboratory analyses of Cr(VI) and Title 22 metals. Once the well has reached hydraulic 
equilibrium following initial groundwater characterization, testing, and development, a 
groundwater sample will be collected per the SOP used for the Topock Groundwater 
Monitoring Program (GMP) as part of a recurring, monthly sampling event. As additional 
wells are installed, developed, and reach hydraulic equilibrium, they will be incorporated 
into the monthly sampling event. The initial monthly samples collected from the shallowest 
well at each location will be analyzed in the laboratory for the full analytical list, as detailed 
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in Table 2. The initial monthly samples from deeper wells at each location will be analyzed 
for Cr(VI) and Title 22 metals, as will subsequent monthly samples collected from all wells. 
Once all wells required as part of this Addendum are installed, one contemporaneous 
sampling event will be conducted for all groundwater monitoring wells installed as part of 
the original Work Plan and as part of this Addendum. As indicated in Table 2, the analytical 
list to be used for this contemporaneous sampling event will be determined after review of 
laboratory results from initial sampling events, and in consultation with DTSC and DOI. 
Following the contemporaneous sampling event, the wells installed as part of this 
Addendum will be incorporated, as appropriate, in the Topock GMP. 

2.7 Site Restoration Activities 
Investigation Sites I, I-Alt, K, and L are located on Havasu Nation Wildlife Refuge (HNWR) 
property managed by the U.S. Fish and Wildlife Service (USFWS). Site H is on PG&E 
property, but must be accessed using existing roadways on HNWR property. Sites 1 though 
6, J, and J-Alt are located on PG&E property. With the exception of Site H, all areas have 
been previously disturbed2 and contain sparse to no vegetation. Specifically, all sites with 
the exception of Site H are located on graded or paved roadways associated with pipeline 
access or the TCS site. Site H is located in a previously undisturbed portion of the East 
Ravine wash, which contains sparse vegetation. Given the sparse vegetation in the proposed 
work areas, no formal site restoration and re-vegetation plan is anticipated; however the 
need for restoration activities will be assessed following comparison of the pre- and post-
investigation site condition as documented in the biological surveys conducted before and 
after work. PG&E will evaluate the requirement for activities to restore the site to the pre-
investigation condition with the property owner prior to implementation Restoration 
activities associated with future remedial activities will be addressed in a separate work 
plan. Temporary signage or other effects that may be erected during well construction will 
be removed upon completion of drilling and well installation activities. After well 
installation at the sites located on HNWR/USRWS property, PG&E will work with the 
agencies to implement potential restoration at the drilling sites (if required) and to minimize 
future disturbance from post-installation groundwater monitoring activities. 

3.0 Waste Management and Decontamination 
Investigation-derived wastes (IDW) will include liquids (groundwater, drilling fluids, and 
decontamination rinsate), drill cuttings, and incidental trash. All IDW will be collected as 
detailed in Section 3.1 of the Work Plan and will be stored at the staging areas shown on 
Figure 2. Liquids generated during well drilling, well development, and sampling activities 
will be processed at the IM No. 3 treatment plant or transported to a PG&E-contracted 
offsite disposal facility, as appropriate, based on the results of characterization samples. 
Drill cuttings and incidental trash will be processed as detailed in the Work Plan. 
Specifically, after sampling and characterization, the drill cuttings will be removed from the 
staging areas. It is estimated that the drill cuttings will not remain longer than 45 days. 
Cuttings containing contaminants will be transported to a permitted offsite disposal facility; 
alternatively, if cuttings are shown to be free from contaminants, cuttings may be disposed 
of onsite if acceptable to the property owner and in compliance with applicable laws and 
                                                      
2 “Disturbed”�areas�in�this�context�means�those�areas�outside�of�documented�archaeological�site�boundaries�that�have�experienced�
ground�disturbance.
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regulations. The repatriation of cuttings to the site that are free of contaminants will be 
conducted after discussion with interested Native American Tribes. 

Equipment decontamination will be conducted as detailed in Section 3.2 of the Work Plan. 
However, all decontamination activities will be conducted on the engineered 
decontamination pad (see Figure 2), which has been constructed since the development of 
the Work Plan.  

4.0 Approvals and Authorizations 
Section 4 of the 2008 Work Plan presents the anticipated approvals required to implement 
this Addendum, as well as details pertaining to the various biological and cultural 
considerations. Although the anticipated approvals and various biological and cultural 
considerations do not differ largely from those included in the Work Plan, for the sake of 
completeness, this information is presented in the following subsections in detail in the 
context of the Addendum to the Work Plan. 

4.1 Anticipated Approvals 
Implementation of this Addendum will require prior approval from DTSC and DOI 
pursuant to their authority under the Resource Conservation and Recovery Act (RCRA) and 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), respectively. Anticipated approvals and authorizations for implementation of 
the groundwater investigation outlined in this Addendum are listed in Table 3. 

TABLE 3 
Approvals and Authorizations for Drilling and Well Installation  
Revised Addendum to the Revised Work Plan for East Ravine Groundwater Investigation 
PG&E Topock Compressor Station, Needles, California 

Agency/Organization Approvals and Authorizations 

U.S Department of Interior (DOI) Approval letter from DOI 

Bureau of Land Management (BLM) is lead agency 
with support from SHPO/Advisory Council on 
Historic Preservation (ACHP) 

BLM approval subject to National Historic Preservation Act 
(NHPA) Section 106 process involves a 30-day Tribal consultation 
followed by a 30-day SHPO consultation.  

DOI/Fish and Wildlife Services (FWS) DOI lead with Section 7 ESA requirements. Guides work plan 
compliance within the scope of the Programmatic Biological 
Assessment (CH2M HILL, 2007a) and conducts associated 
Section 7 consultation. 

California Department of Toxic Substances Control 
(DTSC) 

As state lead agency, approval letter from DTSC is required. 
California Environmental Quality Act (CEQA) compliance 
anticipated to occur as part of groundwater remedy Environmental 
Impact Report (EIR). 

California Department of Fish and Game (CDFG) Project activities have been previously authorized by Streambed 
Alteration Agreement No. 1600-2005-0140-R6. 

California Department of Transportation (Caltrans) Project activities within I-40 right-of-way (Site L) will require an 
update to existing Caltrans encroachment permit number 08-10-6-
SV-0430. 

San Bernardino County Compliance with substantive well drilling permit requirements. 
Administrative requirements (such as obtaining well permits) are 
exempt under CERCLA permit exemption (DOI memorandum 
dated November 16, 2007)  

Private Pipeline Companies As needed, activities located in the right-of-way of any pipelines 
will be subject to prior coordination with the owner/manager of the 
associated facilities.  
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Portions of the proposed activities are located on the HNWR, which is managed by the 
USFWS. The DOI is the parent agency of the USFWS, and the anticipated approval 
mechanism is an approval letter from the DOI. It is expected that the DOI’s approval letter 
will address CERCLA approval, as well as conditions imposed to comply with Section 7 of 
the Endangered Species Act (ESA) and Section 106 of the National Historic Preservation Act 
(NHPA).  

As discussed further in Section 4.2, Biological Evaluation, the proposed Addendum 
activities will be conducted in a manner consistent with the Programmatic Biological 
Assessment (CH2M HILL, 2007a), and therefore in compliance with ESA requirements. 

Compliance with Section 106 of the NHPA is expected to involve a 30-day consultation with 
local Native American tribes, followed by a 30-day consultation with the State Historic 
Preservation Office (SHPO). 

Approval from the DTSC is subject to compliance with the California Environmental 
Quality Act (CEQA). CEQA compliance is anticipated to occur as part of the groundwater 
remedy EIR.  

Portions of the work plan activities are within the jurisdiction of the California Department 
of Fish and Game (CDFG), pursuant to Section 1600 et seq. of the Fish and Game Code. 
Compliance with Section 1600 requirements is provided via the existing CDFG Streambed 
Alteration Agreement No. 1600-2005—0140-R6, as amended in January 2007.  

Investigation Site L is located within of the right-of-way (ROW) maintained by the 
California Department of Transportation (Caltrans). Therefore, it is anticipated that an 
update to existing Caltrans encroachment permit number 08-10-6-SV-0430 will be required. 

Pipeline infrastructure that is owned and/or maintained by private entities is located at and 
near the project site; approximate locations are shown on Figure 2. Before field work, the 
precise ROW of any nearby pipelines will be determined, and coordination will occur as 
needed with the affected pipeline company to obtain prior approval and comply with 
applicable requirements. In addition, before implementation of the subject activities, 
Underground Service Alert notifications will be made so that utility companies can locate 
and mark the locations of their underground facilities.  

CERCLA exemption to the well permitting administrative requirements of the County of 
San Bernardino will be verified before any drilling activities. 

4.2 Biological Evaluation 
The approved PBA (CH2M HILL, 2007a) and associated ESA Section 7 consultation 
addressed a variety of PG&E Topock remedial and investigative actions at the project site, 
including those identified in this work plan. The PBA provides programmatic coverage of 
remedial and investigative actions up to the final remedy (expected by 2012) and avoids the 
need for project-specific consultations under the federal ESA. Groundwater characterization 
activities, such as those proposed at the East Ravine and TCS areas, are addressed in 
Section 3.3.1 of the PBA (CH2M HILL, 2007a) as a Category 1 activity (i.e., well installation, 
maintenance, and operation). Applicable, measures are identified in the PBA to offset 
potential impacts resulting from this category of activity.  
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The purpose of this biological evaluation is to outline the proposed groundwater 
characterization activities at the East Ravine and TCS areas as they relate to federally listed 
species and to determine if the actions are within the context and boundaries of the PBA, as 
requested by the DOI Bureau of Land Management (BLM). To achieve this purpose, this 
section discusses project timing, project location and habitat sensitivity, habitat loss, 
conservation measures, listed species determinations, and conclusions.  

The federally listed species being considered and evaluated include the southwestern 
willow flycatcher (SWFL—Empidonax traillii extimus), Yuma clapper rail (Rallus longirostris 
yumanensis), Mojave desert tortoise (Gopherus agassizii), bonytail chub (Gila elegans), and 
razorback sucker (Xyrauchen texanus). 

4.2.1 Project Timing 
The proposed work plan activities are estimated to commence in the first half of 2011. The 
precise start date is contingent upon receipt of necessary approvals and authorizations as 
discussed in Section 4.1. Because of the proximity of investigation Sites I, K, and L to 
riparian habitat, nesting migratory birds may be in the area during the bird nesting season, 
defined as March 15 to September 30 in the PBA. During these periods, a biological monitor 
would be in the field to conduct preconstruction surveys for nesting birds prior to 
equipment setup at each location. Construction activity at these sites may be allowed to 
occur during this time period, subject to appropriate conservation measures described 
below in Section 4.2.4 of this work plan (e.g., nesting bird surveys and establishment of 
sufficient buffers).  

Investigation Sites 1 through 6, H, J, and J-Alt are located within PG&E’s compressor station 
property, and are sufficiently upland from the sensitive riparian habitat along the Colorado 
River such that no direct or indirect effects to avian species would result. Similarly, Sites F, I, 
and I-Alt are located over 200 feet from sensitive riparian habitat identified in the PBA and 
therefore are not expected to be subject to the nesting bird restrictions established in the 
PBA.  

4.2.2 Project Location and Habitat Sensitivity 
Investigation Sites 1 through 6, J, and J-Alt are located within the property boundary of the 
PG&E compressor station. This industrialized area is located upland from the Colorado 
River floodplain and does not include sensitive biological habitat. Investigation Sites F, I, 
I-Alt, and K are located on the HNWR and Site L is located within a Caltrans right-of-way 
on HNWR property, which are several hundred feet upland of the Colorado River 
floodplain. Project activity at these sites will be limited to the existing roadways and 
immediately adjacent areas. Site H is located on a non-industrialized portion of PG&E 
property several hundred feet upland of the Colorado River floodplain. 

4.2.3 Habitat Loss 
Habitat loss is not anticipated to occur during well installation activities; these sites are 
primarily within existing access roads or established washes. Well installation activities at 
Site H may require limited crushing of vegetation (non-sensitive species). Crushed 
vegetation is expected to recover after the drilling activity is done. Therefore, the proposed 
work plan activities described herein would conform to the cumulative limits of 2.5 acres of 
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floodplain habitat loss and 3.0 acres of upland habitat loss prescribed in the PBA. Additional 
conservation measures applicable to the work plan activities are described below.  

4.2.4 Conservation Measures 
The work plan activities related to investigation Sites I, K, and L would conform to the 
applicable conservation measures specified for nesting migratory birds, including 
minimizing habitat loss. Per the PBA, the proposed work areas are outside of the defined 
SWFL and Avian habitats, but in the vicinity of riparian habitat which may support nesting 
birds during the nesting season. Construction activity at these sites may be conducted 
outside of the bird nesting season to minimize impacts to potentially sensitive riparian 
habitat. If construction activity at these sites occurs during the bird nesting season, a 
preconstruction survey for nesting birds will be conducted and construction activity within 
200 feet of active nesting areas would be prohibited in accordance with the measures 
established in the PBA. All other investigation sites are located sufficiently upland from the 
Colorado River floodplain (i.e., over 200 feet) to avoid potential impacts to riparian areas.  

Groundwater sampling at the investigation Sites I, L, and K, and other well operation and 
maintenance activities subsequent to construction may be subject to the modified floodplain 
sampling procedures referenced in the PBA. These procedures are in effect during the SWFL 
nesting season (defined as May 1 through September 30 in the PBA) and may be applicable 
to access and sampling at investigation Sites I, K, and L. Due to the distance from sensitive 
riparian habitat on the Colorado River floodplain, all other investigation sites would not be 
subject to these modified procedures.  

Implementation of the work plan activities will also be subject to the applicable general 
management measures provided for in the PBA. This is expected to include designation of a 
field contact representative (FCR) responsible for overseeing compliance with applicable 
mitigation measures, construction awareness training, and preparation of a construction 
completion report that includes a quantification of impacted habitat.  

4.2.5 Listed Species Determinations 
Southwestern willow flycatcher. Through application of the conservation and management 
measures referenced above and described in detail in the PBA, the potential direct or 
indirect effects of the proposed work plan activities to the SWFL are expected to be either 
insignificant or discountable. A determination of “may affect, but not likely to adversely 
affect” is concluded for this species. This determination is within the context of the PBA. 

Yuma clapper rail. Prior surveys conducted at the project site and documented by the PBA 
have not indicated the presence of Yuma clapper rail in the vicinity of the proposed work 
plan activities. The application of conservation and management measures referenced above 
would serve to further limit the potential direct or indirect effects to the Yuma clapper rail, 
which are expected to be either insignificant or discountable. A determination of “may 
affect, but not likely to adversely affect” is concluded for this species. This determination is 
within the context of the PBA. 

Mojave desert tortoise. This action will have no direct effect upon this species. The USFWS 
protocol surveys that were performed in 2004, 2005, 2006, and 2007 resulted in no recent 
evidence of species presence within the Area of Potential Effect (APE). Therefore, any 
potential direct effects will be avoided. This determination is within the context of the PBA. 
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Razorback sucker. This action will have no effect upon this species. The project will not 
occur within the Colorado River or 100-year floodplain as delineated in the PBA. Therefore, 
potential direct and indirect effects to this species will be avoided. This determination is 
within the context of the PBA. 

Bonytail chub. This action will have no effect upon this species. The work plan activities 
will be proximate to, but will not occur within the designated critical habitat for this species, 
which is coincident with the Colorado River 100-year floodplain. No direct or indirect 
impacts to critical habitat or the bonytail chub would result from implementation of the 
work plan activities. This determination is within the context of the PBA. 

4.2.6 Conclusion 
The activities proposed in this work plan are within the context and boundaries outlined in 
the PBA, including the general management measures, mitigation measures, and BLM Lake 
Havasu Field Office. Therefore, this action will be compliant with the federal ESA provided 
that applicable mitigation measures identified in the PBA are implemented. Additional 
consultation with the USFWS is not required.  

4.3 Archaeological Surveys, Reviews, and Consultations 
The area subject to activities described in this Addendum was included in an archaeological 
survey of the Area of Potential Effect (APE) (Applied Earthworks, 2007). AE reexamined all 
work areas and access routes in May and August 2010. Only one significant archaeological 
resource was found in this area; a small portion of historic Route 66 (CA-SBR-2910H) is 
located along existing gas pipeline (Lines 300A and 300B) routes and road alignments in this 
area. Investigation Sites K and I are in proximity to this section of Route 66. This portion of 
Route 66 has been greatly disturbed by the construction of Line 300B. Examination of this 
area as part of the 2009 implementation of the Work Plan and subsequent site walks 
indicated that only a very small portion of the original Route 66 pavement appears intact. 
Although deteriorated, the original Route 66 guardrail is still in place at a majority of this 
location. The narrow roadbed and guardrail at this portion of Route 66 provides this NRHP 
property with integrity of location and feel. The general configuration and historic guardrail 
at this section of Route 66 will be protected so as to not impact the integrity of location and 
feel of this NRHP historic property. All investigation locations will be reexamined once 
again prior to mobilization for implementation of activities in this Addendum. 

Activities at drilling Sites 1 through 6, F, H, I-Alt, J, J-Alt, and L present no potential to 
impact the historic pavement and guardrail noted above. Both of the historic sites will be 
protected from work activities at Sites I and K and will be monitored at the beginning, and 
periodically during, the course of the work. The PG&E Field Contact Representative (FCR) 
will be responsible for providing archaeological resources sensitivity training to the workers 
implementing this Addendum and for ensuring compliance with all applicable 
archaeological resources protective measures during drilling activities.  

The TCS site and adjacent lands are contained within a larger geographic area that is 
considered sacred by the Fort Mojave Indian Tribe and by other Native American tribes. In 
recognition of this, work activities will be conducted in a manner that recognizes and 
respects these resources and the spiritual uses and values of the surrounding lands. PG&E 
understands that the environmental, cultural, and spiritual resources may not be physically 
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perceptible. To this end, worker site orientation will stress that all site activities must be 
conducted in a respectful manner that is conscious of this context. In addition, PG&E will 
contact the tribes which have in the past expressed a desire for tribal monitors. In the event 
there is a desire to monitor this work, PG&E will make arrangements for monitoring of field 
activities, if acceptable to the landowner and if consistent with security and health and 
safety considerations. 

5.0 Schedule and Reporting 
The estimated project implementation schedule is presented on Figure 4. As illustrated, field 
investigation at all nine primary locations, not including contingency locations, is estimated 
to require 6 to 8 months, depending on the extent of characterization required at each 
location. The date and schedule for conducting the primary drilling, investigation, and 
reporting activities are subject to obtaining approvals and authorizations from DTSC, DOI, 
HNWR, and other agencies, as described in Section 4. Once all approvals and authorizations 
are obtained, a more detailed implementation schedule that includes conference calls to 
discuss field data as it becomes available will be provided to DTSC and DOI. 

Reporting activities during the investigation will include weekly discussion updates during 
the weekly technical conference call. Further, validated laboratory analytical data from each 
of the monthly monitoring events discussed in Section 2.6 will be transmitted to the agencies 
no later than 5 weeks after the event. 

The results of all investigation activities conducted as part of this Addendum will be 
included in a summary report for submittal to DTSC and DOI. This report will include a 
summary of investigation activities conducted; evaluation of the data collected as part of the 
investigation; and associated conclusions and recommendations as they relate to the project 
objectives. The summary report will be submitted to the agencies approximately 9 weeks 
after the receipt of validated groundwater analytical data collected during the 
contemporaneous groundwater sampling event. 

6.0 Post-Investigation Activities 
Groundwater monitoring wells/boreholes and associated equipment that are constructed as 
part of this investigation will require future field activities that are not explicitly defined in 
the Work Plan or the Addendum, to ensure proper working condition and maintain 
compliance with applicable regulations. These activities may include, but are not limited to, 
the following: 

� Well development, hydraulic testing, and rehabilitation. 

� Borehole logging using geophysical tools. 

� Replacement or retrofit of well, or in-well, infrastructure. 

� Groundwater sample collection and water level monitoring. 

� Decommissioning of the borehole or monitoring well in accordance with applicable 
regulations. 
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FIGURE 3
SCHEMATIC OF
NESTED WELL CONSTRUCTION
REVISED ADDENDUM TO THE REVISED WORK PLAN
FOR EAST RAVINE GROUNDWATER INVESTIGATION
PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA
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 DIAGRAM NOT TO SCALE 
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are approximate and will be determined based
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FIGURE 4
Estimated Implemenation Schedule
Revised Addendum to the Revised Work Plan for 
East Ravine Groundwater
PG&E Topock Compressor Station
Needles, California
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August 27: Draft Addendum to 2008 Work Plan Submitted to the Agencies

January 31: Agency approval of Revised Addendum to 2008 Work Plan 

December 31: Submit Revised Addendum to 2008 Work Plan

Field Mobilization

March*: Project Initiation Meeting Field
Implementation
of Revised Addedum
to 2008 Work Plan* 

Reporting*

July 28 – August 27: Prepare Draft Addendum to 2008 Work Plan

DTSC review of Draft Addendum to 2008 Work Plan

DOI review of Draft Addendum to 2008 Work Plan

Section 106 Consultation

CWG/TWG Review

Prepare Revised Addendum to 2008 Work Plan

DTSC review of Revised Addendum to 2008 Work Plan

DOI review of Revised Addendum to 2008 Work Plan

* – The timing and/or duration is estimated pending the completion of previous tasks.

July 28: PG&E directed to submit Addendum to 2008 Work Plan to the Agencies
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ATTACHMENT A 

Data Quality Objectives 

This Attachment to the Addendum provides Data Quality Objectives (DQOs) for 
groundwater investigation on the Topock Compressor Station (TCS) site. 

The DQOs for the TCS Groundwater Investigation are provided in Table A-1, and the 
associated decision flow chart is provided in Figure A-1. This section provides a 
corresponding detailed description of the assumptions for each step and the process for 
implementing each step. 

Step 1: Problem Statement 
Step 1 consists of defining the problem and includes review of existing information; 
development of a conceptual site model (CSM) of the environmental hazard to be 
investigated; summary of release, migration, and exposure pathways; identification of the 
planning team; identification of available resources, and constraints. These components are 
described in detail below. 

Problem Definition 
The overall problem statement for the TCS Groundwater Investigation is: 

Historical practices within the TCS fence line, which is located on a topographic ridge, may 
have contributed to the contamination of groundwater immediately below the TCS. The 
nature and direction of potentially contaminated groundwater flow beneath the TCS ridge-
top is not well understood on the local scale, and is potentially complicated by a northward-
sloping configuration of the contact between the unconsolidated alluvium and consolidated 
bedrock interface beneath the TCS. The potential presence and migration behavior of 
contaminated groundwater should be assessed to support engineering design of the 
groundwater remedy. 

Site-specific information is needed to: 

� Determine the nature and extent of potentially contaminated groundwater beneath the 
TCS. 

� Estimate migration direction and pathways for contaminated groundwater in support of 
the remedial design.  

The nature and extent of groundwater chemicals of potential concern (COPCs) below the 
TCS topographic ridge top must be defined to assist in the design of the groundwater 
remedy to address potential contamination beneath the station. As part of understanding 
the nature and extent of potential contamination, the migration direction and pathways for 
potential contaminated groundwater must be understood in sufficient detail laterally and 
vertically to support remedial design.  
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The data collected as part of the TCS Groundwater Investigation is essential to 
understanding whether residual soil concentrations resulting from historic TCS activities are 
a source of groundwater contamination. However, it is not possible to definitively make this 
determination based on groundwater data alone. The data collected as part of the TCS 
groundwater investigation will be evaluated with data collected during the future Soil Part 
B investigation (TCS soil investigation) to assess whether residual soil concentrations 
resulting from historic TCS activities are a source of groundwater contamination. Separate 
DQOs are being developed for the TCS soil investigation. Therefore, these DQOs are 
focused on the evaluation of the nature and extent of groundwater contamination in the 
context of main plume remedy design as opposed to source determination. 

Conceptual Site Model 
A CSM is a schematic representation of how constituents released from a source may be 
transported to the surrounding environmental media and ultimately may come into contact 
with human or ecological receptors. A CSM includes known and suspected sources of 
contamination, types of constituents and affected media, known and potential routes of 
migration, and known or potential human and environmental receptors. 

The CSM developed for the groundwater underneath the TCS provides the framework for 
evaluating where and to what depths investigations should occur and the factors that must 
be considered in installing the proposed monitoring wells. Information on contaminant 
transport and migration mechanisms and potentially exposed receptors helps guide the 
necessary investigation of the lateral and vertical extent of contamination. A CSM for the 
groundwater underneath the TCS is presented in Section 1 of the Addendum to the Revised 
Work Plan for East Ravine Groundwater Investigation (Addendum), to which this DQO analysis 
is attached. The focus of the CSM is on the occurrence and movement of groundwater 
beneath the TCS.  

The CSM relies on the detailed information regarding the physical characteristics and 
setting of the study area –  including surface features, meteorology, site geology, surface 
water hydrology, and site hydrogeology – presented in Appendix A of the Draft Soil Part B 
Work Plan and Appendix A of the Final Corrective Measures Study/Feasibility Study 
(CMS/FS) (CH2M HILL, 2009c). 

Constituent Release, Migration, and Potential Exposure Pathways 
The TCS is situated on a topographic ridge that is divided into two terraces separated by 
approximately 30 to 50 feet in elevation – the upper and lower yards. The TCS is 
topographically lower than the Chemehuevi Mountains, which bound the area to the south. 
However, the TCS is bordered by steep slopes down to lower topographic areas on the 
north, east, and west. Bat Cave Wash, which is approximately 60 to 80 feet lower than the 
lower yard, bounds the site to the west. To the east, the East Ravine area and other 
topographically low areas bound the site approximately 70 to 100 feet lower in elevation. 
The steeply northward-sloping bedrock of the Chemehuevi Mountains extends beneath the 
TCS site and is overlain by unconsolidated sediments that are alluvial, and potentially 
fluvial, in origin. Miocene conglomerate bedrock is sporadically observed beneath portions 
of the site as down-thrown blocks in contact with the underlying metadiorite bedrock of the 
Chemehuevi Mountains.  
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Based on a limited number of data points, the depth to bedrock in the area varies from 
surface outcrops to the south to approximately 270 feet below ground surface (bgs) in the 
north at TW-1 (see Figure 1 of the Addendum). The estimated bedrock structure contour 
based on surface outcrops and borehole data collected through July 2009 is presented on 
Figure 1 of the Addendum. Based on projection of the approximate elevation to the 
groundwater table across the site (456 feet mean sea level [MSL]), saturated alluvium is 
expected to be present beneath the northern portion of the TCS site, while the top of bedrock 
is projected to rise above the groundwater table in the southern portion (toward the 
Chemehuevi Mountains). The monitoring network at the site is insufficient to determine the 
localized groundwater gradient beneath the TCS ridge. Based on water level data from the 
East Ravine area, horizontal gradients are expected to be consistent northeasterly, away 
from the mountain front (CH2M HILL, 2009c).  

Constituents known to have been released from the TCS were released primarily as liquids 
(spills or discharges). Some constituents may also have been released as dust on the station 
(i.e., from sand blasting) and would have been deposited onto the ground surface. Released 
liquids would have preferentially infiltrated in areas of unpaved soils. Runoff would have 
been transported from the upper yard into the lower yard and/or could have been released 
to the low-lying areas surrounding the compressor station, including Bat Cave Wash, the 
Debris Ravine, the East Ravine, and the topographic low areas. Due to the relative lack of 
natural infiltration at the site (approximately 5 inches of rainfall per year) and the extremely 
high evapotranspiration rate of 70 to 80 inches per year, combined with the depth to 
groundwater of approximately 165 to 175 feet bgs, there is little potential for migration of 
COPCs from vadose zone soils to groundwater except in areas where there was ongoing 
release of liquids or in areas where runoff may have collected (CH2M HILL, 2007b). Liquids 
would be expected to infiltrate downward until they reach the water table, where they 
would move with the natural groundwater gradient. Permanent perched groundwater 
conditions have not previously been observed at the Topock site; however, if low-
permeability perching layers or sloping bedrock surfaces were present in the unsaturated 
zone, infiltrating water could move down-dip along the sloping surface prior to merging 
with the regional aquifer. Transient groundwater associated with a January 2010 storm 
event was observed in monitoring wells MW-57-050 and MW-58-065, which were 
constructed slightly above the water table for this purpose. Water was only present in these 
wells during the month following the rain event. Chromium concentrations have been 
detected in groundwater monitoring wells screened in both the alluvium and the bedrock 
adjacent to the TCS ridge. These source(s) chromium concentrations have not been 
determined and are not attributed to the Bat Cave Wash sources at this time. 

Planning Team 
The planning team for the TCS Groundwater Investigation consists of PG&E, the California 
Department of Toxic Substances Control (DTSC), the U.S. Department of the Interior (DOI), 
interested stakeholders, and the Tribes. Designated representatives from these organizations 
met prior to the development of these DQOs to determine the appropriate number of wells 
and the approach to well installation sequencing for Step 7.  
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Resources, Constraints, and Deadlines 
Resources available to complete the TCS Groundwater Investigation and subsequent steps 
in the Resource Conservation and Recovery Act (RCRA) and Corrective Action and 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
programs consist of PG&E staff and consultants, DTSC and DOI staff and consultants, 
interested stakeholders, and Tribal staff and consultants. Resources are limited in terms of 
available knowledgeable staff and project deadlines (as outlined in the project “rainbow” 
schedule). 

There are substantial constraints on the groundwater investigation effort. Physical 
constraints within the TCS include buildings in active use, aboveground pipelines set at 
heights ranging from several inches to more than 8 feet above ground, and subsurface 
high-pressure gas lines and other utilities. The remote location of the TCS also makes certain 
investigation activities more difficult.  

The site is located in an area rich in cultural and historical resources. Several federally 
recognized Tribes have identified the larger TCS site area, which encompasses the TCS 
topographic ridge, as being of traditional, religious, and cultural importance. As a result, 
attempts to minimize the number of boreholes permitted for installation is a consideration 
included in the groundwater investigation. 

The physical constraints and the types of COPCs released limit the potential migration 
control and groundwater remediation actions that could be employed to address 
constituents in groundwater potentially posing an unacceptable risk to human health and 
the environment. 

Step 2: Identify the Decisions 
Step 2 consists of identifying the decisions to be made in the TCS Groundwater 
Investigation. Activities completed in this step consist of identifying the principal study 
questions, defining the alternative actions that may be taken based on the range of possible 
outcomes, and combining the alternative actions and the principal study questions into 
decision statements. 

Two related decisions have been established to guide the collection of chemical and physical 
groundwater data and ultimately support the engineering design of the groundwater 
remedy. 

Decision 1. Determine the nature and extent of potential groundwater contamination 
beneath the TCS and determine whether a revision of the groundwater remedy is necessary 
to address the contamination, if found. If a revision is necessary, conduct necessary 
technical and administrative assessments and revise the remedy and documentation. If a 
revision is not necessary, incorporate additional nature and extent data in the groundwater 
remedy design to address the groundwater conditions beneath the TCS. 

Decision 2. Determine the nature of groundwater occurrence and movement beneath the 
TCS. 
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The alternative outcomes of data collection and evaluation include:  

1. The occurrence, migration direction, and pathways of groundwater beneath the TCS, 
and nature and extent of potential contamination of the groundwater, are sufficiently 
understood and can be used to evaluate whether revision to the groundwater remedy is 
required. 

2. The occurrence, migration direction, and pathways of groundwater beneath the TCS, 
and nature and extent of potential contamination of the groundwater, are not 
sufficiently understood to evaluate whether a revision to the groundwater remedy is 
required, and additional data must be collected. 

Step 3: Inputs to the Decision 
Once the necessary decisions have been determined, the next step is to identify the inputs 
required to make the decisions. The inputs for each decision are defined separately to 
ensure all required inputs have been identified. Inputs for each decision are also listed in 
Table A-1. 

Inputs to Decision 1 – TCS Groundwater Contamination 
Five types of information need to be available and considered when assessing whether the 
nature and extent of contamination are adequately understood:  

1. Comparison of COPC concentration data for various monitoring sites/intervals 

2. Potential contaminant fate and transport mechanisms  

3. Screening and comparison values  

4. Constraints on investigation (e.g., cultural resources and infrastructure occurrence) 

COPC concentration data must meet data quality criteria (including reporting limits and 
other criteria) set forth in the Draft PG&E Program Quality Assurance Project Plan (QAPP) 
(CH2M HILL, 2008a) and the Addendum to the PG&E Program QAPP for Topock Groundwater 
Monitoring and Investigation Projects (CH2M HILL, 2008b) to be considered usable. The 
COPC concentration data must be compared to background and other applicable screening 
levels (i.e., maximum contaminant levels [MCLs] and groundwater action levels) to assess 
whether the characterization of nature and extent is adequate to support Decision 1 
assessments. 

COPC concentration data must be compared between monitoring locations to evaluate 
vertical and horizontal concentration gradients. These comparisons, when combined with a 
complete soil data set, will be useful in the determination of potential source areas. 

The CSM is an input to Decision 1 because it describes the potential transport mechanisms 
and fate of COPC(s) potentially released into the environment. This ensures that 
groundwater data are collected in the appropriate locations. 



DOCUMENT ID: 20101231A 

ES123010064056BAO/103640002 A-6

Comparison/screening levels identified for Decision 1 include: 

� Background groundwater concentrations for metals and select inorganic compounds 
(CH2M HILL 2008c, 2009a)3. 

� Chemical-specific applicable or relevant and appropriate requirements (ARARs) for 
COPCs in groundwater (DOI, 2009). 

Screening levels will be used to assess the extent of contamination and do not necessarily 
indicate the presence of unacceptable risk. As noted in the discussion for Step 1, physical, 
cultural, and biological constraints may limit the feasibility of investigation in certain site 
areas or depth intervals. 

Inputs to Decision 2 – Groundwater Flow Directions and Pathways 
The inputs required for Decision 2 include soil and rock physical property information, and 
geologic, hydrologic, hydrogeologic, and topographic information. Existing data, as well as 
new site data, will provide information on depth to groundwater; and geotechnical, 
geochemical, and hydraulic characteristics of the soil in the vadose and saturated zones, and 
in the bedrock. 

Step 4: Study Boundaries 
Study boundaries include spatial (lateral and vertical), analytical, and temporal boundaries, 
as appropriate. Boundaries must be defined for each decision individually, as the scale at 
which data will be evaluated and the data populations of interest may vary for each 
decision. Study boundaries, especially the lateral and vertical study boundaries, are subject 
to change as additional data are collected. Temporal boundaries are required because a 
given medium may change over time. The study boundaries associated with the decisions 
are summarized in Table A-1. 

Decision 1 Study Boundaries – TCS Groundwater Contamination 
Spatial, analytical, and temporal boundaries for Decision 1 are detailed in the following 
subsections. 

Lateral Boundaries 
The lateral boundary for Decision 1 consists of the entire area comprising the TCS 
topographic ridge.  

Vertical Boundaries 
The vertical boundary of the soil investigation for Decision 1 extends from the water table to 
the vertical extent of contamination. Special emphasis is given to intervals of saturated 
alluvium, the shallowest interval of saturated bedrock, and the contact between the 
unconsolidated alluvium and consolidated bedrock where bedrock is present above the 
water table. 

                                                      
3 Background groundwater concentrations apply to groundwater in the unconsolidated aquifer only. Background groundwater 
concentrations have not been established for groundwater in the bedrock. 
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Analytical Boundaries 
Analytical boundaries for Decision 1 consist of chemical parameters (COPCs and general 
chemistry). Chemical parameters were defined based on the site use and release history 
described in the Revised Final RCRA Facility Investigation/Remedial Investigation (RFI/RI) 
Report, Volume 1 (CH2M HILL, 2007a) and fate and transport mechanisms as documented 
in the CSM. The approach to groundwater sample collection and analysis is provided in 
Table 2 of the Addendum. Following two or more rounds of contemporaneous sample 
collection and analysis, the suites of compounds selected for analysis will be refined, as 
determined appropriate based on the prior results and discussion with DTSC and DOI. 

Temporal Boundaries 
A minimum of two sets of contemporaneous groundwater chemical data will be collected 
and analyzed. 

Decision 2 Study Boundaries – Groundwater Flow Directions and Pathways 
Spatial, analytical, and temporal boundaries for Decision 2 are provided below. 

Lateral Boundaries 
The lateral study boundaries for Decision 2 are the same as for Decision 1. 

Vertical Boundaries 
The vertical study boundaries for Decision 2 are the same as for Decision 1. 

Analytical Boundaries 
The analytical boundaries for Decision 2 consist of various types of hydrogeologic and 
hydrologic data, including hydrostratigraphic unit and bedrock interval elevations and 
groundwater elevations/potential. 

Temporal Boundaries 
Groundwater elevation data will be collected during contemporaneous measurement 
events.  

Step 5: Decision Rule 
Decision rules are “if…, then…” statements that describe the actions to be taken depending 
on the site-specific findings. A decision flow chart was developed for the two decisions 
identified in these DQOs. The decision process depicted in Figure 2 of the Addendum is 
described below. 

Decision 1 – TCS Groundwater Contamination 
Refer to Figure A-1 for the following discussion of the decision rule for Decision 1.  

Box 1
The first step in the groundwater investigation is to collect and analyze groundwater 
samples, and validate the groundwater chemical data from installed and developed 
monitoring wells as determined appropriate during the implementation TCS Groundwater 
Investigation (i.e., implementation of the Addendum). The validated chemical data will be 
compiled with other pertinent data (e.g., from the East Ravine Groundwater Investigation). 
Non-validated screening-level groundwater chemical data collected during field 
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implementation of the Addendum, or other investigations, will be used for information 
only, and will not be used to determine the nature and extent of COPC distributions.  

The data collected during the groundwater investigation will be validated as described in 
the QAPP (CH2M HILL, 2008a) and the Addendum to the QAPP (CH2M HILL, 2008b). A 
minimum of two rounds of contemporaneous groundwater chemical data will be collected 
before the Decision 1 data evaluation is conducted. 

Box 2 
Once the new and existing data sets have been combined and reviewed, the combined data 
set will be compared to screening criteria. The combined data tables will flag each 
occurrence of a COPC exceeding one or more of the screening criteria. The following sets of 
screening values will be used: 

� Background groundwater concentrations of dissolved metals and select inorganic 
compounds (CH2M HILL 2008c, 2009a). 

� Chemical-specific ARARs for COPCs in groundwater (DOI, 2009). 

The initial comparison will be on a sample-by-sample basis. The detected concentrations 
will first be compared to either the background concentrations (for metals and select 
inorganic compounds) or chemical-specific ARARs for COPCs in groundwater for which a 
background value has not been established.  

The data from the TCS Groundwater Investigation will then be compared to the data for the 
main plume. The initial comparison will assess whether new compounds that are not 
present at elevated concentrations in the main plume have been detected at elevated 
concentrations underneath the compressor station. The presence of elevated concentrations 
of a new compound when compared to data from the main plume may be indicative of a 
separate, TCS-related source.  

Box 3 
Where possible, isoconcentation maps will be developed from the TCS Groundwater 
Investigation data and data from any relevant near-by wells to assess the distribution of 
chemical concentrations in groundwater underneath and in the vicinity of the TCS. 
Contours will be developed for all water-bearing units encountered in the investigation, as 
appropriate, based on the analysis of data collected in Decision 2. In addition, the vertical 
contaminant profile will be evaluated to determine whether chemicals present at elevated 
concentrations in shallower water-bearing units are present at elevated concentrations in 
deeper water-bearing units. If additional data collection is desirable and feasible to complete 
this evaluation, then the investigation and/or sampling will be conducted and the new data 
will be validated (Box 1). After the new data are validated, they will be combined with the 
existing data, and the evaluation will begin again starting with Box 2.  

Box 4 
Following the assessment of the nature and extent of any contamination detected beneath 
the TCS, the data will be used to assess if the groundwater remedy can adequately address 
any new and/or higher-concentration compounds in previously characterized 
hydrogeologic units, and/or the occurrence of elevated concentrations of compounds in 
previously uncharacterized hydrogeologic units. 
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Box 5 
If it is determined that a revision to the remedy is required, a technical evaluation will be 
conducted to develop the appropriate revisions, and related administrative documentation 
will be prepared. 

Decision 2 – Groundwater Flow Directions and Pathways 
Refer to Figure A-1 for the following discussion of the decision rule for Decision 2.  

Box 1
The first step in addressing Decision 2 is to collect hydrogeologic data from the new wells as 
determined appropriate during implementation of the TCS Groundwater Investigation (i.e., 
implementation of the Addendum). 

Box 2
The second step is to integrate the new hydrogeologic data into the CSM. 

Boxes 3 and 4 
In Box 3, the new hydrogeologic data are evaluated in combination with relevant existing 
data from nearby locations to determine whether they are sufficient to evaluate the 
occurrence and behavior of groundwater. The evaluation will be conducted for all water-
bearing units investigated and will assess the sufficiency of the data to estimate flow 
directions, pathways, and flow rates. If there are sufficient data to characterize the 
hydrogeologic parameters of interest, the path leads to Box 4, and the updated the CSM will 
be used to help define the need for any remedy revision pursuant to Decision 1. 

Boxes 5 through 7 
If there are insufficient data to characterize the hydrogeologic parameters of interest to the 
degree desired, additional data collection will be considered. The first step is to evaluate 
whether additional data collection is necessary to support Decision 1 and whether that data 
collection is feasible (Box 5). The primary consideration for the decision of whether 
additional data are necessary is the residual uncertainty in the CSM (i.e., would the refined 
CSM more clearly explain the nature and extent of contamination to the point that a 
previously ambiguous conclusion regarding the adequacy of the selected groundwater 
remedy becomes more definite). Feasibility of data collection will consider the same cultural 
and biological resources and physical constraints described earlier. In addition, field 
experience during the initial well installation effort may provide added insight into the 
feasibility of further data collection.  

If the desired supplemental data collection is feasible, the next step (Box 6) is to design the 
supplemental data collection program, and the flow chart leads from there back to Box 1 for 
collection of additional data. Considerations for Box 6 are the types of data that need to be 
collected and the physical environment in which they would be collected. It should be noted 
that additional data collection may also include further literature research regarding 
physical and chemical characteristics or more detailed modeling of the area of interest (e.g., 
smaller “cells” for the groundwater flow model).  
If supplemental data collection is not feasible, the remaining uncertainty will be addressed 
in Decision 1 during the evaluation of the remedy and may result in revisions to the remedy 
design (Box 7). 
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Steps 6 and 7: Acceptable Limits on Decision Error and 
Optimized Sampling Design 

Step 6 is intended to define acceptable limits on decision errors. A decision error would 
occur if, based on the available data, the project team chooses the wrong response action in 
the sense that a different response action would have been chosen if the project team had 
access to “perfect data” or absolute truth. Decision errors will be controlled by 
implementing appropriate quality control measures as outlined in the QAPP, constructing 
monitoring wells to sample key depth intervals, sampling for a relatively wide range of 
compounds, and collecting the appropriate hydrogeologic and hydrologic data, as described 
in Step 4 (analytical boundaries). Data collection will be focused on key depth intervals, 
such as the water table, unconsolidated intervals, the contact between the unconsolidated 
alluvium and the consolidated bedrock, and shallow and deeper bedrock intervals. The 
determination of key hydrogeologic intervals will vary by location based on subsurface 
lithology. Decision error is further limited by the placement of investigation sites at 5 to 7 
locations around the TCS perimeter and by biasing the locations toward suspect areas (i.e., 
areas of concern and/or areas with known releases to soil), where feasible. Decision errors 
related to excess data collection (i.e., cultural boundaries) and cross-contamination of deeper 
intervals due to elevated concentrations of COPCs at shallower depths will be minimized by 
implementing a “step-down” approach to investigation where shallower key depth 
intervals are characterized prior to a decision to initiate deeper investigation. 

The purpose of Step 7 is to “identify a resource-effective data collection design for generating data 
that are expected to satisfy the DQOs” (USEPA, 2000). Step 7 seeks to integrate the desired 
investigation effort, as well as any practical constraints that exist. The optimized 
investigation design consists of 5 to 7 monitoring well locations selected based on the 
assessment of the data needs and site constraints. Well locations are shown in Figure 2 of the 
Addendum. 
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TABLE A-1 
Data Quality Objectives for the Topock Compressor Station Groundwater Investigation 

STEP 1 
Problem Statement 

STEP 2 
Decision Statement 

STEP 3 
Inputs to the Decision 

STEP 4 
Study Area Boundaries 

STEP 5 
Decision Rules 

STEP 6 
Limits of Decision Errors 

STEP 7 
Optimize the Design for 

Data Collection 

Historical practices within the Topock 
Compressor Station (TCS) fence line, 
which is located on a topographic ridge, 
may have contributed to the contamination 
of groundwater immediately below the 
TCS. The nature and direction of 
potentially contaminated groundwater flow 
beneath the ridge-top TCS is not well 
understood and is potentially complicated 
by a northward-sloping configuration of the 
contact between the unconsolidated 
alluvium and consolidated bedrock 
interface beneath the TCS. The potential 
presence and migration behavior of 
contaminated groundwater must be 
assessed to support engineering design of 
the groundwater remedy. 
Site-specific information is needed to: 
� Determine the nature and extent of 

potentially contaminated groundwater 
beneath the TCS. 

� Estimate migration direction and 
pathways for contaminated 
groundwater in support of the 
remedial design. 

Decision 1:
Determine the nature and 
extent of potential groundwater 
contamination beneath the TCS 
and determine whether a 
revision of the groundwater 
remedy is necessary to address 
the contamination. If a revision 
is necessary, conduct 
necessary technical and 
administrative assessments and 
revise the remedy and 
documentation. If a revision is 
not necessary, incorporate 
additional nature and extent 
data in the groundwater remedy 
design to address the 
groundwater conditions beneath 
the TCS. 
Decision 2:
Determine nature of 
groundwater occurrence and 
movement beneath the TCS. 

Decision 1:
� COPCs associated with the historic 

TCS operations 
� TCS groundwater COPC data 
� Comparison/screening values 

(regional background and 
regulatory screening values for 
groundwater) 

� Groundwater conceptual site model 
for the TCS 

� Geologic/hydrogeologic/hydrologic 
information (Decision 2 results) 

� Topographic information 
� Soil and rock physical and 

chemical property information 
� TCS SWMU/AOC/UA location and 

use history information 
� Cultural and historic information for 

the TCS 
� Infrastructure information for the 

TCS 
Decision 2:
� Geologic/hydrogeologic/hydrologic 

information
� Topographic information 
� Soil and rock physical property 

information

Decision 1:
� Lateral Extent – The entire footprint of the TCS 

topographic ridge top. 
� Vertical Extent – From the water table to the 

vertical extent of contamination, with special 
emphasis on: 
� Saturated alluvium 
� The shallowest saturated interval of 

bedrock 
� The contact between the unconsolidated 

alluvium and consolidated bedrock where 
bedrock is present above the water table 

� Analytical Parameters – Chemical parameters, 
including: 
� Hexavalent Chromium: Method EPA-218.6 
� Title 22 Metals: Methods 

SW6010B,SW6020A, SW7470A 
� Mercury: Method SW7470A 
� VOC: Method SW8260B 
� SVOC: Method SW8270C 
� PAH: Method SW8270C-SIM 
� DRO, GRO, RRO: Method SW8015B 
� PCB: Method SW8082 
� Organochrlorine Pesticide: Method 

SW8081A 
� Organochrlorine Herbicide: Method 

SW8151A 
� Dioxins/Furans: Method SW8290 
� Total Dissolved Solids: Method SM2540C 
� Total Suspended Solids: Method 

SM2540D 
� Chloride, Sulfate, Nitrate, Nitrite, Fluoride, 

Bromide, Phosphate: Method EPA 300.0 
� Alkalinity: Method SM2320B 
� Ammonia: Method EPA 350.2 
� General Minerals (Ca, Mg, K, Na) 

(dissolved): Method SW6010B 
� Iron (dissolved): Method SW6010B 
� Manganese (dissolved): Method SW6010B
� Total Organic Carbon (TOC): Method 

SM5310 
� Temporal Boundaries – Groundwater chemical 

data collected during two or more 
contemporaneous sampling events following 
well installation. 

Decision 2:
� Lateral Extent – Same as for Decision 1. 
� Vertical Extent – Same as for Decision 1. 

See Figure A-1 for 
Decision 1 and Decision 2 
decision rules. 

Decision 1:
Limit decision error through: 
� Place monitoring wells at multiple 

locations along the TCS ridge top 
perimeter. Placement locations will be 
potentially down-gradient of identified 
potential TCS source areas 
(SWMU/AOCs/UAs).

� Conduct multiple sampling events and 
analyze groundwater samples for a 
wide range of potential contaminants. 

� Construct monitoring wells for sample 
collection from key hydrogeologic 
intervals, such as the water table, 
unconsolidated intervals, the contact 
between the unconsolidated alluvium 
and the consolidated bedrock, and 
shallow and deeper bedrock intervals. 
The determination of key 
hydrogeologic intervals will vary by 
location based on subsurface 
lithology. 

Decision 2:
Limit decision error through: 
� Place monitoring wells at multiple 

locations within the TCS (same 
locations as for Decision 1). 

� Construct monitoring wells to measure 
groundwater elevations/potential at 
key depth intervals, such as the water 
table, unconsolidated intervals, the 
contact between the unconsolidated 
alluvium and the consolidated 
bedrock, and shallow and deeper 
bedrock intervals. The determination 
of key hydrogeologic intervals will vary 
by location based on subsurface 
lithology. 

See Figure 2 of the 
Addendum, which details 
potential well installation 
locations. 
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TABLE A-1 
Data Quality Objectives for the Topock Compressor Station Groundwater Investigation 

STEP 1 
Problem Statement 

STEP 2 
Decision Statement 

STEP 3 
Inputs to the Decision 

STEP 4 
Study Area Boundaries 

STEP 5 
Decision Rules 

STEP 6 
Limits of Decision Errors 

STEP 7 
Optimize the Design for 

Data Collection 
� Analytical Parameters – Hydrogeologic and 

hydrologic parameters, including: 
� Hydrostratigraphic unit and bedrock 

interval elevations 
� Groundwater elevations/potential 

� Temporal Boundaries – Groundwater elevation 
data collected during contemporaneous 
measurement events. 

Note:

The list of analytical parameters is based on Conceptual Site Model (CSM) and will be refined after each round of investigation/data evaluation. Chemicals of Concern (COCs) will be selected based on the risk assessment. 
AOC = Area of Contamination 
COPC = Chemical of Potential Concern  
DQO = Data Quality Objective 
SWMU = Solid Waste Management Unit 
TCS = Topock Compressor Station 
UA = Uninvestigated Area 
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a Comment Types:  M = Mandatory, S = Suggested, E = Editorial          Page1f3 

  
DOCUMENT REVIEW AND COMMENT RESOLUTION SHEET 

Document Title Addendum to the Revised Work Plan for 
East Ravine GW Investigation 

Document Date   9/27/2010 

  Originator, Organization and  Phone Number PG&E/CH2MHILL 
Reviewer, Organization, 
and Phone Number 

DOI – Contact /Pam Innis Project Manager, 
(303) 445-2502 

Review Criteria Technical and 
CERCLA 
Compliance 

   
Location Typea Comment Comment Response Accept 

General     
General     
Background 
Section, 1st 
Sentence 

E The February letter referred to in this sentence was a joint 
letter from DTSC and DOI, signed by both parties.  Modify this 
sentence, the reference and additional references in the 
addendum to reflect this change. 

Concur. 
 
Paragraph 1 of the text and the reference list has 
been revised to indicate that this letter was issued 
jointly by DOI and DTSC.  

 

Section 1, Page 
2, last paragraph, 
second sentence  

S This sentence notes that some constituents were “released as 
dust” but makes no reference to material or contaminants that 
may have been directly disposed to the ground (such as those 
disposed in AOC 4).  There is no definitive information 
available that discounts the possibility of other materials being 
buried in the confines of the TCS. 

Comment noted. 
 
No modification to the Addendum is proposed as 
a result of this comment. 

 

Section 1; Page 
3, 1st paragraph 

M The source(s) of Cr (VI) groundwater contamination detected 
in bedrock within the East Ravine have not been determined 
and are not attributed to the Bat Cave Wash sources at this 
time. 

Concur. 
 
The following sentence has been added to the 
end of the subject paragraph: “However, the 
source(s) of Cr(VI) contamination detected in 
bedrock within the East Ravine area have not 
been determined and are not attributed to the Bat 
Cave Wash sources at this time.” 

 

Section 1, Last 
paragraph 

S The term “spiritual resource” has not been previously used in 
Topock documents.  Consider providing a definition or 
changing the sentence to something similar to “environmental 
and cultural resources and spiritual uses/values.” 

Concur. 
 
The statement has been revised as follows: 
“During implementation of the Addendum, PG&E 
will continue to coordinate with stakeholders 
regarding field procedures to best preserve 
potentially affected environmental and cultural 
resources, and spiritual uses and values.” 
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a Comment Types:  M = Mandatory, S = Suggested, E = Editorial          Page2f3 

Table 1 E Site H is southwest of Site A, not east. Concur. 
 
The table has been revised. 

 

Table 2 M Please explain why organochlorine pesticides and 
organochlorine herbicides are excluded from the soil analyses 

Select organochlorine pesticides and 
organochlorine herbicides are included in the 
TAL/TCL analysis, which is scheduled for 10% of 
all soil samples collected. 
 
No modification to the Addendum is proposed as 
a result of this comment. 

 

Section 2.5; 1st 
Paragraph 

M The meaning of the phrase “Unlike the conditions encountered 
in the East Ravine area, the thickness of the saturated, 
unconsolidated portion of the borehole may require the 
installation of nested monitoring wells …” is unclear.  Please 
explain. 

The statement was intended to compare the 
thickness of saturated, unconsolidated sediments 
beneath the TCS and East Ravine areas. 
However, upon review, this comparison is not 
necessary for presentation of the different well 
constructions that may be installed during this 
investigation. 
 
The third sentence of the first paragraph in 
Section 2.5 has been revised as follows: 
“Additionally, nested monitoring wells, which are 
designed to monitor two separate zones in one 
borehole, may be installed as determined 
appropriate.”  

 

Table 3 M The Bureau of Land Management is the Section 106 lead for 
the Federal agencies.  The first line notes only DOI and FWS.  
The table notes FWS HWNR approval for Section 106 which is 
incorrect.  The agency/organization for Section 106 should be 
BLM as the lead with support from SHPO/ACHP as well.  For 
clarity, address Section 106 in on location on the table and 
Section 7 in one location on the table. 

Concur. 
 
Table 3 has been revised. 

 

Section 4.1, 3rd 
paragraph 

S A “minimum 30-day consultation” with SHPO is noted.  Past 
experience suggests that SHPO take less than 30-days in their 
consultation/review.  It is suggested that “minimum” be deleted. 

Concur. 
 
The word “minimum” has been deleted. 

 

Section 4.2.1, 1st 
paragraph, 4th 
sentence 

S The language in this sentence is confusing.  It would seem 
appropriate to conduct preconstruction surveys before 
equipment setup rather than “upon equipment setup” as noted. 

Concur. 
 
The sentence has been revised to indicate that 
preconstruction surveys will be conducted prior to 
equipment setup, as opposed to upon equipment 
setup. 
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Section 4.2.3, 1st 
sentence 

E For accuracy, continue this sentence to read “adjacent to 
existing access roads or established washes.” 

Concur. 
 
The sentence has been revised as follows: 
“Habitat loss is not anticipated to occur during well 
installation activities; these sites are primarily 
within existing access roads or established 
washes.” 

 

Section 4.2.4, 3rd 
sentence 

E Change “at contingent at these sites” to “at these sites”. Concur. 
 
The text has been revised as follows: 
“Construction activity at these sites may be 
conducted outside of the bird nesting season to 
minimize impacts to potentially sensitive riparian 
habitat.” 

 

Section 4.3, last 
paragraph 

S See earlier comment on Section 1 regarding “spiritual 
resources.” 

Concur. 
 
The sentence has been revised to be consistent 
with the previous section, as follows: “In 
recognition of this, work activities will be 
conducted in a manner that recognizes and 
respects these resources and the spiritual uses 
and values of the surrounding lands.” 

 

Additional Section M It is strongly recommended to include a short 
discussion/description of potential monitoring well maintenance 
activities within the addendum.   

Concur. 
 
See response to comment DTSC 19, which 
revised the document to include new Section 6 
(Post-Investigation Activities). 

 

Appendix A, Page 
A-3, end of 2nd 
paragraph 

M The source(s) of Cr(VI) groundwater contamination detected in 
bedrock within the East Ravine have not been determined and 
are not attributed to the Bat Cave Wash sources at this time. 

Concur. 
 
The sentence has been revised as follows: “These 
source(s) chromium concentrations have not been 
determined and are not attributed to the Bat Cave 
Wash sources at this time” 

 

Table A-1 E The entries for Step 7 appear incorrect, referencing the 
decision rules rather than the well locations. 

Concur. 
 
This entry has been revised as follows: “See 
Figure 2 of the Addendum, which details potential 
well installation locations.” 
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Attachment B – Responses to Comments from DTSC and Native American tribes 
Revised Addendum to the Revised Work Plan for East Ravine Groundwater Investigation  
PG&E Topock Compressor Station, Needles, California 

Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

DTSC 

Addendum 
redline 

DTSC 1 Background DOI letter is joint DOI/DTSC letter.  Make edits to note this including references. PG&E 

 

Concur. 

Paragraph 1 of the text and the reference list has been revised to indicate that this letter 
was issued jointly by DOI and DTSC. 

DTSC 

Addendum 
redline 

DTSC 2 Background Include DTSC letter in reference list.   PG&E 

 

Concur. 

The reference list has been updated to include the July 28 DTSC letter. 

DTSC 

Addendum 
redline 

DTSC 3 Background Please include both direction letters as attachments to this Addendum as there are directives contained in 
the letters that are not explicitly discussed in the Addendum.    

PG&E 

 

Concur. 

The direction letters have been included as Attachment B. In addition, comments received 
from the agencies and stakeholders on the original submittal of the Addendum to the Work 
Plan for East Ravine Groundwater Investigation, and associated responses, have been 
included in Attachment A. 

DTSC 

Addendum 
redline 

DTSC 4 1.0, Introduction 

Page 3, first full 
sentence. 

Perched water has been identified in East Ravine area.  

Revise sentence to read as follows: “Perched groundwater conditions have previously been observed at 
the Topock site, and if low-permeability perching layers or sloping bedrock surfaces are present in the 
unsaturated zone, infiltrating water could move down-dip along the sloping surface prior to merging with 
the regional aquifer. 

PG&E 

 

PG&E concurs that additional information should be included to clearly state the 
observations made during previous characterization in the East Ravine Area. In lieu of the 
revision proposed by DTSC, PG&E has revised/added to the subject text as follows:  

“Permanent perched groundwater conditions have not previously been observed at the 
Topock site; however, if low-permeability perching layers or sloping bedrock surfaces were 
present in the unsaturated zone, infiltrating water could move down-dip along the sloping 
surface prior to merging with the regional aquifer. Transient groundwater associated with a 
January 2010 storm event was observed in monitoring wells MW-57-050 and MW-58-065, 
which were constructed slightly above the water table for this purpose. Water was only 
present in these wells during the month following the rain event.” 

DTSC 

Addendum 
redline 

DTSC 5 2.1, Investigation 
Overview 

Page 5, first 
sentence below 
Table 1. 

Strike “Per agency direction…”, and revise to indicate that “up to three separate boreholes are proposed 
at each investigation site to address the investigation objectives”, is per the 2008 Work Plan. 

PG&E 

 

Concur.  

Text has been revised as specified. 

DTSC 

Addendum 
redline 

DTSC 6 2.2, Site 
Preparation, 
Access, and 
Equipment 
Staging 

First paragraph, 
second sentence, 
and Figure 2. 

Is the decon area by the route 66 sign necessary?  Why not have it all at the staging area?   PG&E 

 

The subject area, which is identified in the Addendum as an equipment staging area as 
opposed to an equipment decontamination area, is necessary for temporary 
parking/storage of equipment when the decontamination area and adjacent equipment 
staging area is dedicated to other activities. Inclusion of this area for this use is consistent 
with previous work plans.  

Figure 2 of the Addendum has been revised to more clearly differential the equipment 
decontamination area from the equipment staging areas. 

DTSC 

Addendum 
redline 

DTSC 7 Table 2 Include nitrate for soils. PG&E 

 

Table 2 will be revised to include nitrate analysis for soils. 

In addition to this change to Table 2, based on discussion with the agencies, in addition to 
TCS locations (Sites 1-6), Sites H and J will be included for soil sample collection for 
laboratory analysis as defined in the Addendum. Further, the analysis of soil samples for 
dioxins/furans will be limited to soils classified by the field geologist as fill.   

In accordance with this change, the following footnote has been added to Table 2: 
“Dioxins/furans will be analyzed only for soil samples collected from material that is classified as “fill” by the 
field geologist”. 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

DTSC 

Addendum 
redline 

DTSC 8 4.2.4, 
Conservation 
Measures 

Edit text to resolve type-o. PG&E 

 

Concur.  

Text has been revised to read as follows: “Construction activity at these sites may be 
conducted outside of the bird nesting season to minimize impacts to potentially sensitive 
riparian habitat.” 

DTSC 

Addendum 
redline 

DTSC 9 Figure 1 Are wells PGE-1 and PGE-2 accurately located on the map? PG&E 

 

The subject wells were not accurately located on Figure 1. 

Figure 1 has been revised to show the accurate well locations. The relocation of these 
wells does not require alteration of the bedrock elevation contours also shown on this 
figure. 

DTSC 

Addendum 
redline 

DTSC 10 Figure 2 Is the equipment staging area near the Route 66 sign necessary? PG&E 

 

See response to comment DTSC 6. 

DTSC 

Addendum 
redline 

DTSC 11 Figure 3 Change size of plastic spacer between nested well casings from 1-inch to 2-inch to comply with 
regulations. 

PG&E 

 

Figure 3 has been revised as specified. 

DTSC 

Addendum 
redline 

DTSC 12 Attachment A, 
DQO, Constituent 
Release, 
Migration and 
Potential 
Exposure 
Pathways 

Page A-3, 
paragraph 3, 
sentence 6. 

See DTSC 4 regarding perched groundwater and revise. PG&E 

 

See response to comment DTSC 4. 

The same text has been revised/added to this section to be consistent with the body of the 
Addendum. 

DTSC 

Addendum 
redline 

DTSC 13 Attachment A, 
DQO, Resources, 
Constraints, and 
Deadlines 

Page A-4, 
paragraph 3, 
sentence 3. 

DTSC revised the statement as follows (additions in bold): 
 
“As a result, attempts to minimize the number of boreholes permitted for installation as part of is a 
consideration included in the groundwater investigation is very limited, which may constrain the amount 
of data collected in evaluation of the nature and extent of groundwater contamination or the  technologies 
used to collect the data.” 

PG&E 

 

The text has been revised as specified. 

DTSC 

Addendum 
redline 

DTSC 14 Attachment A, 
DQO, Inputs to 
Decision 1 – TCS 
GW 
Contamination 

First bullet near 
bottom of page. 

Include note that background for bedrock groundwater has not been defined. PG&E 

 

Concur. 

The following footnote has been added at the end of the subject bullet: “Background 
groundwater concentrations apply to groundwater in the unconsolidated aquifer only. 
Background groundwater concentrations have not been established for groundwater in the 
bedrock.” 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

DTSC 

Dec-3 email 

DTSC 15 Related to Section 
5 – Reporting 

Pursuant to our July 28, 2010 direction letter to continue the groundwater characterization in East Ravine: 
"Once a well is installed, PG&E should conduct monthly sampling until further notice by DTSC.  Validated 
analytical laboratory results from each monthly sampling event shall be submitted to DTSC no later than 
five weeks after the event.  A Well installation Report shall be submitted to DTSC and DOI within 60 days 
after the last well is installed." 

PG&E 

 

The following text has been added to Section 5 (Schedule and Reporting) to address 
reporting during the investigation, including submittal of monthly groundwater analytical 
data: 

“Reporting activities during the investigation will include weekly discussion updates during 
the weekly technical conference call. Further, validated laboratory analytical data from 
each of the monthly monitoring events discussed in Section 2.6 will be transmitted to the 
agencies no later than 5 weeks after the event.” 

As discussed with the agencies, the portion of Section 5 of the Addendum that pertains to 
the investigation summary report (referred to by DTSC in this comment as a well 
installation report) will not be revised. The report will be submitted to the agencies 
“approximately 9 weeks after the receipt of validated groundwater analytical data collected 
during the contemporaneous groundwater sampling event”. 

DTSC 

Dec-3 email 

DTSC 16 Table 1 Footnote 1 of Table 1 attached to our July 28, 2010 direction letter specified: "Site K:  At a minimum, a 
shallow water table well shall be constructed as per Figure 5 (Shallow Zone Monitoring Well) of the July 
11, 2008 Work Plan." 

PG&E 

 

The logic to be applied for the installation of boreholes/wells is presented in Section 2.1, 
which would include well installation at Site K per the cited DTSC footnote. 

DTSC 

Dec-3 email 

DTSC 17 Related to Section 
3 – Waste 
Management and 
Decontamination 

As part of the work plan addendum, DTSC requests that PG&E add discussion in the work plan regarding 
repatriation of any clean soil removed during well installation process.  Repatriation of uncontaminated 
site soil shall be conducted after discussion with interested Native American Tribes. 

PG&E 

 

Comment noted. 

The following text from Section 3.1 of the original Work Plan will be added from to the end 
of the first paragraph in Section3: “Specifically, after sampling and characterization, the drill 
cuttings will be removed from the staging areas. It is estimated that the drill cuttings will not 
remain longer than 45 days. Cuttings containing contaminants will be transported to a 
permitted offsite disposal facility; alternatively, if cuttings are shown to be free from 
contaminants, cuttings may be disposed of onsite if acceptable to the property owner and 
in compliance with applicable laws and regulations.” Further, the following new text has 
also been added: “The management and repatriation, as appropriate, of cuttings to the site 
that are free of contaminants will be conducted after discussion with interested Native 
American Tribes.” 

DTSC 

Dec-3 email 

DTSC 18 Related to Section 
2.7 – Site 
Restoration 
Activities 

As part of the work plan addendum, DTSC requests that PG&E add discussion regarding site restoration 
after completion of investigation and remediation. 

PG&E 

 

The following text will be added to the fifth sentence in Section 2.7 (Restoration Activities): 

“however the need for restoration activities will be assessed following comparison of the 
pre- and post-investigation site condition as documented in the biological surveys 
conducted before and after work. PG&E will evaluate the requirement for activities to 
restore the site to the pre-investigation condition with the property owner prior to 
implementation. Restoration activities associated with future remedial activities will be 
addressed in a separate work plan.” 

DTSC 

Dec-9 email 

DTSC 19 Related to future 
well maintenance, 
replacement 
and/or 
decommissioning 

DTSC is requesting that PG&E address the necessity of future well maintenance, replacement and/or 
decommissioning as part of the revised work plan.  DTSC understands that these activities should be 
standard operating procedure at this site, never the less, we believe PG&E should be clear that 
these activities are part of the work proposed. 

PG&E 

 

Concur. 
Section 6 (Post-Investigation Activities) has been added to the Addendum, and includes 
the following text:  

“Groundwater monitoring wells/boreholes and associated equipment that are constructed 
as part of this investigation will require future field activities that are not explicitly defined in 
the Work Plan or the Addendum, to ensure proper working condition and maintain 
compliance with applicable regulations. These activities may include, but are not limited to, 
the following: 

 Well development, hydraulic testing, and rehabilitation. 
 Borehole logging using geophysical tools. 
 Replacement or retrofit of well, or in-well, infrastructure. 
 Groundwater sample collection and water level monitoring. 
 Decommissioning of the borehole or monitoring well in accordance with applicable 

regulations. 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

Fort Mojave 
Indian Tribe 
(FMIT) 

Aug-4 Letter 

FMIT 1 Paragraph 2, last 
2 sentences 

The Tribe also submitted comments on Phase I of the ERGI in December 2007 (copy attached). It seems 
that many concerns identified at that time still apply to the investigation as currently proposed. 

DTSC 

 

DTSC acknowledges the similar concerns raised by FMIT during the review of the 2007 
ERGI work plan.  Please refer to the responses to tribal comments from PG&E on 
February 1, 2008 for the final 2008 work plan.   

No modification to the Addendum is proposed as a result of this comment. 

Fort Mojave 
Indian Tribe 
(FMIT) 

Aug-4 Letter 

FMIT 2 Page 1, bullet #1 An understanding that the ERGI is intended to resolve issues pertinent to the site groundwater remedy. In 
particular, the question of the relevance of the discovery of groundwater contamination in the East 
Ravine, which thereby extended the area and volume of groundwater contamination to be addressed by 
the remedy, as well as the potential complication of the presence of hexavalent chromium within the 
bedrock groundwater in that area. 

On this point, the Tribe understands that there is a tradeoff in terms of the degree of characterization that 
occurs now versus the degree of conservatism that may be incorporated in the remedial design. 
Specifically, the Tribe is hoping that this second phase of the ERGI and will lead to a less intrusive design 
than was proposed for the final remedy in the Proposed Plan and Statement of Basis.   

DTSC DTSC understands that FMIT prefers the least  intrusive groundwater remedy design for 
the East Ravine contamination.  Although contamination is expected within the East 
Ravine area, DTSC cannot predict the information to be gleaned from the proposed well 
installations at the Compressor Station and East Ravine areas It cannot forecast potential 
remedy design modifications with any certainty, even at the current conceptual level.  
However, the Tribe should be aware that additional information from the upcoming study 
could also result in increasing the footprint of the remedy.  DTSC, as well as PG&E and 
DOI, will continue to work with the Tribes to evaluate ways to implement the remedy in the 
least intrusive manner appropriate to achieve the remedial objectives.  This issue can be 
further discussed during the remedy design phases.   

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Aug-4 letter, 
re-iterated in 
Oct-14 letter 

FMIT 3 Page 2, bullet #2 The Tribe insisted that proper survey of the cultural resource present within the areas of the investigation 
be performed to identify culturally sensitive areas (including but not limited to archaeological resources). 
Moreover, the Tribe insisted on participation of the Tribal Monitors during such surveys.  

PG&E 

 

While the East Ravine project area was previously surveyed (Applied Earthworks 2007 
report), an archaeologist field verified the proposed impact areas in May of 2010 and again 
in August of 2010 (due to changes in the project).  Tribal monitors were invited to 
participate in both 2010 field verifications, and attended the first field session.  The project 
area will be examined again just prior to the startup of the project. 

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 4 Expanded Work 
Scope 

The Tribe understands that Phase II of the ERGI has been greatly expanded at the direction of DTSC to 
incorporate investigation of the PG&E Topock Compressor Station (TCS) area. To date, the remedial 
investigation has not included areas within the TCS footprint, thereby presenting a potential data gap 
across the overall Site. The Tribe understands that an objective of this approach is to determine whether 
there are contaminant source areas within the TCS fence line that need to be considered in the design of 
the groundwater remedy. The Tribe expects that the scope of the investigation as presented in this 
document as well as its predecessor documents will eliminate this data gap with regard to the 
groundwater remedy and therefore the need for further investigation. 

DTSC It appears FMIT is mistaken that the objectives of groundwater characterization have been 
expanded as a result of the Addendum Work Plan. Please note that the groundwater 
characterization of the Compressor Station has been planned since the 2007 draft Part B 
Work Plan on which the Tribe had provided comments.  The commencement of the 
characterization has been complicated due to the recent discovery of bedrock 
contamination that was not envisioned in the Draft 2007 Work Plan.  DTSC is cognizant of 
FMIT’s opposition to additional monitoring wells in the Station area and, as a result, has 
allowed for a fewer number of wells than typically required.      

Installation of wells in the Compressor Station area in the vicinity of potential contaminant 
sources will provide needed information to support the remedy design.  However, it is 
conceivable that data gaps could exist even after Addendum is implemented.  For 
instance, if the soils investigation later detects a currently unknown soil source that could 
threaten groundwater, then additional wells might be necessary.  Additional questions 
regarding fate and transport may also result as the Addendum results are shared that may 
require additional investigation.  Of course, the Tribe will be notified of any plans for 
additional work that DTSC deems necessary.   

No modification to the Addendum is proposed as a result of this comment. 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

FMIT 

Oct-14 letter 

FMIT 5 Expanded Work 
Scope 

As you are aware, remedial soils investigations for both Part A and Part B are in planning. Both of these 
soils investigations are relevant to the ERGI and TCS groundwater investigations. The soils investigations 
will also serve to eliminate certain data gaps and resolve issues related to the groundwater remedy. The 
Tribe encourages that the information derived from these separate, but related, investigations be 
evaluated comprehensively and in a complementary manner that will minimize the need for redundancy 
and the cumulative impacts of both drilling wells and sampling soil. 

DTSC DTSC agrees with FMIT that all investigative results be considered comprehensively.  
Although the soil investigation currently lags behind the proposed groundwater remedy, 
DTSC does consider the soil investigation to be vital in the evaluation of total site impacts 
to human health and the environment.   DTSC is aware of the cultural and spiritual 
significance of the Topock area to the Fort Mojave Indian Tribe and in response has strived 
to minimize impacts while carrying out necessary investigative and remedial activities at 
the site.  DTSC will continue to balance the need for soil and groundwater data with 
potential impacts of soil sampling and well installations necessary for the remedy.  This 
cumulative impact of both actions has been considered in Chapter 6 of the groundwater 
remedy Environmental Impact Report.  Do note that the Addendum Work Plan does 
contain a soil sampling component that was specifically included to reduce investigative 
redundancy.   

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 6 CSM Data Gaps 

(Attachment A and 
Table 1 of the WP 
Addendum) 

The conceptual site model (CSM) is perhaps the primary tool in evaluating the significance of data gaps. 
In considering the need for additional data, the CSM is the key for determining whether additional data 
will make a difference in project decisions such as the identification and/or nature of risk pathways, and 
ultimately the need for and/or design of remedial measures to reduce risk. The CSM is more than a 
“schematic representation” as suggested in the Attachment A (p. A-2). The CSM represents the actual 
level of conceptual understanding that forms the basis for such key decisions. The CSM will always have 
some residual level of uncertainty, but decisions related to the program for reducing uncertainties must 
represent a realistic balance among the impacts of further data collection against the level of reduction in 
the uncertainty and, of course, the ability to improve the remedy. Information, such as that assembled in 
Table 1, is potentially helpful in understanding how each particular disturbance fulfills a perceived data 
need. But while this table provides a site-by-site “rationale,” it is not really clear how critical this 
information is in terms of refining or completing the CSM. Therefore there is no basis for weighing the 
informational value of these installations against their respective impacts. PG&E must clearly justify each 
disturbance in terms of how the information gained will advance remedy decisions. If the information 
gained by an action is marginal, then the impact should be avoided. 

DTSC DTSC agrees that a CSM is an important element to understanding the site and data gaps 
associated with the investigation.  As discussed before, DTSC recognizes the FMIT’s 
desire to minimize the number of monitoring wells, therefore, DTSC held two separate 
Technical Work Group meetings to discuss the validity and merits of each proposed well 
locations.  Since Mr. Leo Leonhart was a participant of those meetings, it is our belief that 
the rationale for each of those proposed well sites and contingency well sites were 
discussed at length and provided the opportunity to request modifications to the plan.  The 
wells will provide useful information on the extent of the plume.  In general, efficiency of the 
remedy depends a great deal on knowledge of the plume, The proposed wells will provide 
the means to monitor the effectiveness of the remedy. Therefore, DTSC has concluded 
that the rationale for each well as presented in the addendum is adequate.  DTSC 
encourages the Tribe to continue and provide real time feed back as future meetings 
transpire.   

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 7 Site Restoration 

(Section 2.7 of 
WP Addendum) 

Section 2.7 (Site Restoration Activities) contains errors, is vague, and provides no mitigation or 
restoration standards. For example, it states that location “I-Alt” is on the Havasu National Wildlife Refuge 
property; however, Figure 2 shows it located, at least in part, on Metropolitan Water District (MWD) 
property. Has MWD signed off on this use of their land? 

PG&E 

 

The intention of I-Alt is to stay on the roadbed leading to the SoCal Gas pipeline bridge, 
stopping short of the MWD property line.   

Figure 2 has been corrected to show this. 

FMIT 

Oct-14 letter 

FMIT 8 Site Restoration 

(Section 2.7 of 
WP Addendum) 

This section also delays restoration discussions and requirements until "after well installation." Criteria for 
site restoration must be developed, reviewed, and approved as part of the work plan. The Tribe expects 
to participate in these discussion during work plan preparation and prior to its approval. 

PG&E 

 

See response to comment DSTC 18.  

Per comment DTSC 18, the following text will be added to the fifth sentence in Section 2.7 
(Restoration Activities):  

“however the need for restoration activities will be assessed following comparison of the 
pre- and post-investigation site condition as documented in the biological surveys 
conducted before and after work. PG&E will evaluate the requirement for activities to 
restore the site to the pre-investigation condition with the property owner prior to 
implementation.” 

 

FMIT 

Oct-14 letter 

FMIT 9 Previously 
Disturbed Areas 

(Section 2.7 of 
WP Addendum) 

In past forums, the Tribe has commented on the general notion that further disturbances in areas that are 
previously disturbed is more acceptable than in areas where disturbances have not yet occurred. 
However, the Tribe objects to the implication in Section 2.7 that land that is somehow "previously 
disturbed" does not require survey, consideration, restoration or mitigation.  

PG&E 

 

All areas of the expanded APE were examined (Applied Earthworks 2007 report) 
regardless of whether or not they were previously disturbed.  Similarly, all proposed impact 
areas for projects, disturbed or not, are field verified.  An archaeologist field verified the 
proposed impact areas in May of 2010 and again in August of 2010, and the project area 
will be examined again just prior to the startup of the project. 

Please see response to comment FMIT 8 regarding site restoration. 

No modification to the Addendum is proposed as a result of this comment. 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

FMIT 

Oct-14 letter 

FMIT 10 Previously 
Disturbed Areas 

(Section 2.7 of 
WP Addendum) 

The criteria used to determine “previous disturbance” as well as a process for applying the criteria must 
be detailed in the work plan and then reviewed with the Tribe prior to approval. The activities proposed in 
the addendum are taking place within the Tribe's sacred area. They may have individual adverse impacts 
as well as indirect and cumulative impacts. 

DOI “Disturbed” areas in this context means those areas outside of documented archaeological 
site boundaries that have experienced ground disturbance. 

Section 2.7 has been revised to include this definition, and specifically state that all sites 
with the exception of Site H are located on graded or paved roadways associated with 
pipeline access or the TCS site. 

FMIT 

Oct-14 letter 

FMIT 11 Previously 
Disturbed Areas 

(Section 2.7 of 
WP Addendum) 

Unsupported application of a "previously disturbed" label to lands is what resulted in the litigation over the 
IM3 environmental exemption. The Tribe is alarmed that DTSC may be considering approving this activity 
through a categorical exemption (Section 4.1, Table 3, p.12). While not wanting to build delay into the 
process, the Tribe disagrees that this activity qualifies for exemption under Section 15061 of the 
California Environmental Quality Act (CEQA) Guidelines (from footnote: FMIT legal counsel advises that 
exceptions to categorical exemptions pursuant to Section 15300.2 of the CEQA Guidelines applies here 
including: its sensitive location, cumulative impacts, significant effect and historical resources being 
adversely changed. The expansion of this work plan also raises the CEQA issue of segmentation and 
whether these expanded activities are more properly part of the final remedy for groundwater and should 
have been included in the Environmental Impact Report [EIR]). Caution must be exercised here in order 
not to trigger unnecessary project delays. 

DTSC In drafting the proposed work plan, PG&E has inappropriately identified DTSC’s approval 
for the addendum to the work plan for installation of these wells under a separate CEQA 
evaluation.  DTSC does consider the installation of the monitoring wells in the East Ravine 
and on the Compressor Station as part of the final remedy action as described in the April 
28, 2010 draft Statement of Basis, under East Ravine Bedrock Plume and in the draft EIR 
as wells to be installed in the bedrock area.  DTSC does not foresee unnecessary project 
delays at this time.  

Table 3 has been revised to indicate that CEQA compliance is anticipated to occur as a 
part of the groundwater remedy EIR, and not through categorical exemption. 

FMIT 

Oct-14 letter 

FMIT 12 Cultural Resource 
Surveys 

(Section 4.3 of the 
WP Addendum) 

The Tribe is very troubled by Section 4.3 (Archaeological Surveys, Reviews, and Consultations). An 
important factor in the Tribe’s ability to offer relevant and meaningful input to these planning discussions 
is participation in cultural resources surveys. There are, unfortunately, many instances in which Tribal 
Monitor participation is not happening (such as the recently added areas to the Project APE, the MW-38 
investigation, etc.). 

PG&E 

 

The current practice is to notify and invite tribal participation in cultural resources surveys.  
Tribal monitors were invited to participate in both the May and August 2010 field 
verifications of the ER project area, and attended the first field session. 

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 13 Cultural Resource 
Surveys 

(Section 4.3 of the 
WP Addendum) 

In regard to the ERGI-TCS, were FMIT tribal monitors present for all the cultural surveys including those 
in both 2007 and July 2010? Was a report prepared for the July 2010 archeological survey? Were any 
potential locations eliminated from the Project due to the discovery of previously unrecorded tribal cultural 
resources? If so, that should be stated in the archaeological report and work plan so that there is a record 
of such finds and project revisions.  

PG&E 

 

All areas of the expanded APE were examined and reported in Applied Earthworks 2007 
report.  Prior to initiation of the 2007 East Ravine Groundwater Investigation, impact areas 
were field verified.  There was no July 2010 archaeological survey of the East Ravine area.  
The reporting of field verification has never been required by the agencies.  Tribal monitors 
were not present for the 2007 survey, but were invited to participate in both the May and 
August 2010 field verifications of the ER project area, and attended the first field session.  
The May 2010 field verification resulted in the recordation of a new archaeological site 
which was located within a potential alternative ERGI area.  This alternative was 
subsequently dropped from the project.  The revised ERGI project was then field verified in 
August 2010. 

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 14 Cultural Resource 
Surveys 

(Section 4.3 of the 
WP Addendum) 

Similarly, were any such finds recorded on State of California Department of Recreation forms and filed 
with the California Historical Information System? The Tribe requests copies of any such records. The 
Tribe must be a party to the recording of cultural resource finds. 

PG&E 

 

Per professional standards, any new resources located are recorded and submitted to the 
BLM per federal requirements. Site records are submitted to the California Historical 
Record Information System. Copies of site records can be obtained through the BLM. 

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 15 Cultural Resource 
Surveys 

(Section 4.3 of the 
WP Addendum) 

In regard to the TCS, the Tribe inquired in its 2010 letter as to whether a cultural resource survey ever 
had been performed on the TCS property. This question was posed pursuant to information provided by 
the U.S. Department of the Interior that the TCS had not been surveyed (from footnote: See May 3, 2010, 
letter from Pamela Innis, DOI, to Leo S. Leonhart, H+A, re “Cultural Resource Surveys.”). The Tribe 
believes that there is a strong possibility that the TCS does overlie a potentially rich area in terms of 
archaeological and tribal cultural resources. This is based, in part, on the relative position and topography 
of the area in relation to the Topock Maze. 

PG&E 

 

The areas within the TCS fence line were surveyed in November 2010 (AE Addendum 9) 
and no resources were observed. 

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 16 Cultural Resource 
Surveys 

(Section 4.3 of the 
WP Addendum) 

Without tribal participation on project surveys, the agencies cannot conclude that there will be no impacts 
to archaeology or other resources of concern to the tribes. Also, apart from archaeology, the agencies 
already have been told that these activities will impact a sacred area of great concern to the Tribe. Yet, it 
appears the agency is once again, as was the case with the Arizona well, poised to assert there will be no 
adverse effects to the Tribe and no mitigation required.  

DTSC DTSC notes the Fort Mojave Indian Tribe’s request to be included in archaeological 
surveys.  As part of the final groundwater remedy project implementation, and current 
standard operating procedure, PG&E will be required to request the participation of Tribal 
monitors during site activities.  DTSC also acknowledged in the Draft EIR that no 
mitigations are available for cultural impacts associated with the proposed project.   

No modification to the Addendum is proposed as a result of this comment. 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

FMIT 

Oct-14 letter 

FMIT 17 Cultural Resource 
Surveys 

(Section 3.0 of the 
WP Addendum) 

Consultation must also occur prior to project approval on Section 3.0 (Waste Management and 
Decontamination), to ensure that materials are being handled in a manner as culturally-appropriate as 
possible and that "dirty and clean" soils are not being inappropriately comingled. 

DOI Comment noted. 

See response to comment DTSC 17 and FMIT 21. 

FMIT 

Oct-14 letter 

FMIT 18 Cultural Resource 
Surveys 

As requested in all previous field incursions, the Tribe requires that:  

(1) A cultural resource survey be performed within the proposed area of disturbance (including across the 
TCS area) prior to approval of the project;  

(2) Tribal Monitors have the opportunity to participate in this survey; and  

(3) Tribal Monitors have the opportunity to observe any ground disturbing project work as it is performed 
and have the right to ask for temporary work stoppage in the event of a significant find.  

Mitigation measures may also be required and should be developed through consultation with affected 
tribes, including FMIT. 

PG&E 

 

All areas of proposed disturbance, regardless of their location or whether disturbed or not, 
are field verified.  Tribal monitors are invited to participate in the process of field verification 
unless safety or other factors prohibit their participation. 

At the request of DTSC, areas within the fence line of TCS were surveyed in November 
2010.  Due to safety concerns, tribal monitors were not invited to participate. 

PG&E has consistently invited interested tribes to monitor the portions of the project that 
involve ground disturbing activities.  This practice will continue for the work in this work 
plan.  As with past projects, the tribal monitors are expected to notify the PG&E 
representative when they observe potential cultural resources so that work can be stopped 
in the area of the discovery and so the next steps can be appropriately determined prior to 
restarting the work. 

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 19 Cultural Sensitivity 
Training 

The Tribe is concerned with the statement that, "The PG&E Field Contact representative (FCR) will be 
responsible for providing archaeological resources sensitivity training ...” This must include tribal cultural 
sensitivity training with tribal involvement. 

PG&E 

 

It is PG&E’s practice to conduct a project initiation meeting prior to the field phase of each 
project.  At those meetings, PG&E representatives provide training to all workers on the 
necessity to protect archaeological and biological resources.  At the same meetings, PG&E 
has invited all agency archaeologists to speak to the same issues.  And most importantly, 
PG&E has invited all interested tribes to attend the meeting and provide information to 
PG&E, agencies, and all workers related to tribal concerns.  The most recent example is 
the project initiation meeting for the AOC-4 project.  Representatives from several tribes 
spoke for more than an hour, and PG&E received feedback that this meeting was seen by 
key FMIT members as an exemplary model for future projects. 

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 20 Standards of 
Performance 

(Paragraph 3 of 
Section 4.3 of the 
WP Addendum) 

Specifically, what does it mean to conduct all site activities in a respectful manner … does DTSC, BLM, or 
PG&E have standards for achieving such a vague goal? Current standards and practices that are will be 
imposed should be specifically enumerated in the work plan or be embodied in an agreement directing 
the work and workers. All this needs to go into a National Historic Preservation Act (NHPA) Section 106 
Memorandum of Agreement (MOA), because from the Tribe’s point of view, the project will have adverse 
effects, and compliance with Section 106 is listed as a required approval in Section 4.1, Table 3. The 
Tribe again reminds DTSC and DOI that this activity is just part of the ongoing pattern of cumulative 
effects for which no resolution or mitigation has been reached with the Tribe. 

PG&E 

 

PG&E instructs its workers and contractors to respectfully listen to the input of tribal 
members and put what they hear into practice, where practicable.  Tribal input is received 
in written correspondence, during meetings, and in the field directly from tribal monitors. 

No modification to the Addendum is proposed as a result of this comment. 

FMIT 

Oct-14 letter 

FMIT 21 Section 106 
Consultation 

(Figure 4 of the 
WP Addendum) 

A related matter is the block for Section 106 consultation on the associated schedule (Figure 4). Do the 
agencies believe they have started this consultation? How do the agencies propose to finish it? Has a 
determination of adverse effect been made? Have they actually initiated consultation? Has anybody 
started negotiating toward a memorandum of agreement? These, again, are matters of major concern to 
the Tribe at this juncture and moving forward. 

DOI Section 106 consultation on the original work plan was initiated on August 11, 2008, and 
the approval letter was received from HNWR on November 10, 2008. BLM provided early 
information (via letter) to the tribes regarding implementation of further groundwater 
characterization efforts in the area of the East Ravine and the Topock Compressor Station 
on November 9, 2009. On September 14, 2010, BLM initiated formal consultation on the 
Addendum to the Revised Work Plan for East Ravine Groundwater Investigation and 
PG&E compressor station. Both of these consultations took place prior to the execution of 
the PA, which was on October 26, 2010, when the ACHP signed the document. Therefore, 
the consultation questions (comments FMIT 17 and FMIT 21) are in the context of pre-PA. 
Either way, the BLM has engaged in consultation with the tribes and CA SHPO. BLM has 
followed up with CA SHPO on requested items. 

No modification to the Addendum is proposed as a result of this comment. 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

FMIT 

Oct-14 letter 

FMIT 22 Land Ownership 

(Last sentence of 
Section 4.3) 

The Tribe is concerned about the statement that PG&E will make arrangements for monitoring of field 
activities only if "acceptable to the landowner" and consistent with "security" and "health and safety 
considerations." Our understanding is that agencies can require monitoring as a condition of project 
approval and that landowners cannot dictate the manner in which work is performed. In any case, here, 
the landowners are federal and state agencies and PG&E. This limitation should be struck. Similarly, 
PG&E and the agencies must consult with the tribes on the parameters for the latter two categories, 
instead of allowing such an undefined, blanket statement in a work plan. 

PG&E 

 

PG&E includes the language “acceptable to landowner” because PG&E does not have the 
right to determine which activities are acceptable to a given landowner. 

No modification to the Addendum is proposed as a result of this comment. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 1 Paragraph 1, 
sentence 3 

“The work plan indicates the drilling and installation of 27 or more new wells.” PG&E 

 

PG&E would like to clarify that a total of up to 27 boreholes may be installed at the nine 
primary investigation sites (3 per site). However, using the logic presented in the 
Addendum, less than 27 boreholes may be required. A total of up to 9 additional boreholes 
may be required at the 3 secondary sites. 

No modification to the Addendum is proposed as a result of this comment. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 2 Paragraph 2 

 

The work plan addendum indicates that approvals and authorizations will be sought according to Section 
106 of the National Historic Preservation Act (NHPA). This is welcome information, and the Hualapai 
Tribe looks forward to providing input to the S106 process. However, according to the California 
Environmental Quality Act (CEQA) and California Public Resources Code 21083.2, the Department of 
Toxic Substances Control (DTSC) should be following similar procedures to consult with Native American 
Tribes. On page 12 of the subject report, it says that DTSC qualifies for exemption of these rules. We 
would appreciate an explanation as to why DTSC is exempt as this does not reflect good stewardship of 
archaeological and historical resources of the State of California. 

DTSC DTSC understands that the Bureau of Land Management is conducting the required 
consultation with the tribes.  DTSC will be fulfilling the necessary CEQA evaluation as part 
of the final groundwater remedy decision.  Please refer to response to comment FMIT 11 
above.   

No modification to the Addendum is proposed as a result of this comment. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 3 Paragraph 3 The East Ravine and TCS areas need to have full archaeological clearances before the work begins. 
During a field tour of the East Ravine on October 6, 2010, a historical feature was noted that looked like 
an old explosives cache, which might have been related to Route 66. However, this feature is not 
described in the Applied Earthworks report of November 2006. 

PG&E 

 

While the East Ravine Groundwater Investigation area was previously surveyed, the 
project area was field verified in May 2010 and again in August of 2010 (due to changes in 
the project).  Tribal monitors were invited to participate in both field verifications, and 
attended the first field session.  The project area will be examined again just prior to the 
startup of the project. 

There are no known ‘explosive caches’ within the Topock area.  An archaeological feature 
of unknown use and age, which we believe is what is being referred to here, was recorded 
on March 31, 2009 as site CA-SBR13973H. 

No modification to the Addendum is proposed as a result of this comment. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 4 Paragraph 3 The ravine is a dynamic system where features could be uncovered during rainfall events. Since there 
was a large rainfall event in January 2010, we feel that the whole area needs to be re-surveyed, and the 
survey should be done by a team of independent Tribal and third-party archaeological experts. 

PG&E Following the January 2010 storm event, the East Ravine area was field verified by an 
archaeologist in May and August 2010. In addition, the East Ravine area will be field 
verified once again prior to the mobilization for implementation of the WP Addendum. 

The first paragraph of Section 4.3 has been revised to this clearly state this information. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 5 Technical 
comments 

Bullet 1 

At the nine new drilling sites, up to three wells could be installed at each site. One of these wells might be 
installed at the interface of the alluvium and bedrock in the unsaturated zone. While this might help with 
decisions regarding soil contamination and leaching, there is not a need for nine wells at the 
alluvium/bedrock interface. If there is a research component to study the bedrock/alluvium interface, then 
this should be a separate objective (page 3), and the study should include the bedrock/alluvium interface 
in the saturated and unsaturated zones.  

PG&E 

 

Primary objectives for investigation in the East Ravine area and the TCS Site is to identify 
the source(s) of bedrock groundwater contamination, and whether groundwater 
contaminant sources are present with the TCS boundary that could affect the immediate 
area or surrounding land, including the East Ravine area, respectively. The 
alluvium/bedrock interface in the unsaturated zone was included as an interval for 
investigation in the original work plan to assess transient groundwater that may collect at 
the top, or in the uppermost few feet, of bedrock during significant recharged events 
associated with surface infiltration. Therefore, this interface is included in the Addendum as 
a potential interval for long-term monitoring pending the review of new and existing data 
from locations adjacent to primary investigation sites. As discussed in Section 2.1 of the 
Addendum, the decision as to whether or not a monitoring well should be installed at this 
interface will be made with the agencies and interested stakeholders at the time of 
investigation. Based on the extrapolation of the bedrock surface and the measurements of 
groundwater elevations in the nearest wells (see Figure 1 in the Addendum), the 
unsaturated bedrock/alluvium interface is anticipated at a subset of the 9 primary 
investigation sites. 

No modification to the Addendum is proposed as a result of this comment. 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 6 Technical 
comments 

Bullet 2 

From the water level data, there is a groundwater mound under the East Ravine. The ravine acts as a 
funnel for groundwater recharge during rainfall run-off events, and check dams, in the ravine, retain the 
recharge water. However, this mounding might have pushed the chromium contamination to the south of 
the ravine, as shown by elevated chromium concentrations in wells MW-60 and MW-61. The terrain may 
be too steep to allow drilling at surface locations to the south of the ravine; therefore, angled or directional 
drilling could be used to explore the contamination to the south. Existing drill pads could be used, and 
damage to possible cultural artifacts could be spared.  

PG&E 

 

As presented in the Final Corrective Measures Study/Feasibility Study Report for SWMU 
1/AOC 1 and AOC 10 (CH2M HILL, 2009), groundwater beneath the immediate East 
Ravine area occurs in the bedrock and flows upward and generally northward from the 
direction of the Chemehuevi Mountains toward the Alluvial Aquifer. As presented in 
Section 1.2.2 of the original Work Plan, an element of the conceptual model of East Ravine 
groundwater conditions includes the possibility for recharge from surface infiltration with 
the East Ravine to flow as transient perched groundwater until it merged with the regional 
aquifer to the north. While it has not been observed in hydraulic data collected at the site, it 
is possible that temporarily elevated head conditions in the East Ravine area associated 
with infiltration of surface water could alter the groundwater gradients observed to date. 

PG&E does not recommend the use of angled or directionally drilled boreholes to the south 
from investigation sites identified in the Addendum given technical difficulties associated 
with detailed groundwater characterization in the resulting angled or curved boreholes 
(e.g., borehole radius associated with directional drilling, usability of characterization 
equipment in angled or curved boreholes), and the safety associated with drilling across an 
active high-pressure natural gas pipeline. 

No modification to the Addendum is proposed as a result of this comment. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 7 Technical 
comments 

Bullet 3 

High concentrations of total organic carbon (TOC) from 25 to 58 mg/L, were noted in wells MW-62 and 
MW-64. What are the possible sources for these high TOC concentrations? Carbon isotopes could be 
used to trace the carbon types. If these are natural TOC concentrations, then natural attenuation of 
chromium could be enhanced by the presence of these organics. In this regard, the oxidation-reduction 
state of the aquifer needs to be monitored more closely using analytical redox couples (for example, 
AsV/AsIII, FeIII/FeII, CH4/CO2, and 13C/12C).  

PG&E 

 

Comment noted.  

Elevated concentrations of TOC were observed in groundwater samples collected from 
boreholes MW-58BR, MW-62BR, and MW-64BR following the installation of FLUTe multi-
level monitoring systems. The source of the TOC is attributed to the flexible plastic liners 
associated with the FLUTe multi-level monitoring system installed in each of these 
boreholes, and specifically, the leaching of organic compounds following initial installation. 
At the direction of DTSC, PG&E has removed the FLUTe systems from the MW-58BR and 
MW-64BR boreholes and is conducting additional monitoring using a packer system to 
separate portions of the borehole. Considering that the TOC is an artifact of the FLUTe 
liners, PG&E does not concur that additional aquifer characterization is required to explore 
the oxidation-reduction state of the aquifer. 

No modification to the Addendum is proposed as a result of this comment. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 8 Technical 
comments 

Bullet 4 

As part of earlier drilling in the East Ravine, screening wells were drilled as open holes in bedrock. 
Monitoring well MW-58BR-D is 208 feet deep, with as much as 142 feet of saturated bedrock exposed 
within the open borehole. Regardless of the possible upward groundwater flow in bedrock, these 
screening wells could provide pathways for vertical contaminant migration, and the wells should be 
sealed to prevent vertical migration using packers, or the boreholes should be sealed with bentonite and 
abandoned properly.  

PG&E 

 

As presented in the Final Corrective Measures Study/Feasibility Study Report for SWMU 
1/AOC 1 and AOC 10 (CH2M HILL, 2009), FLUTe multilevel monitoring systems were 
installed in each of the exploratory bedrock boreholes (MW-58BR, MW-62BR, and MW-
64BR). Given the construction of the FLUTe systems, all intervals between monitoring 
zones were sealed to prevent groundwater from entering the borehole from the formation, 
therefore precluding the risk of cross contamination. Packers are currently installed in the 
exploratory boreholes where the FLUTe systems have been removed.  

No modification to the Addendum is proposed as a result of this comment. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 9 Technical 
comments 

Bullet 5 

The work plan says that the wells will be completed with flush-mount casing and below-ground vaults. 
Site H is located in the bottom of the East Ravine. Rainfall runoff could seep into the well vault; therefore, 
this type of installation is not recommended for this site.  

PG&E 

 

Concur.  

As discussed in the WP Addendum, above-ground steel, locking well head monument will 
be installed whenever access and siting conditions allow. As is the case for the nearby 
MW-58 wells, Site H will be completed with a monument casing. 

No modification to the Addendum is proposed as a result of this comment. 
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Source 
Comment 
Number Section / Topic Comment Responder Response to Comment 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 10 Technical 
comments 

Bullet 6 

Aquifer tests should be conducted using slug-test methods only. Pumping tests could cause the 
contamination to migrate, thereby confusing the source-area questions.  

PG&E 

 

Comment noted. 

As presented in the original Work Plan, the need for hydraulic characterization data will be 
assessed on as new boreholes/wells are drilled/installed. As necessary, the appropriate 
testing methods will be evaluated given the data objectives and constraints, as one single 
testing method may not be adequate to collect each type of data required. By the nature of 
the test method, constant rate extraction testing induces a broader hydraulic influence on 
the study area, and associated risks must be considered prior to conducting such a test. As 
discussed in the WP Addendum, PG&E will organize conference calls with the agencies 
and other interested stakeholders and tribes at key milestones during the investigation in 
order to reach consensus on the appropriate next steps. 

No modification to the Addendum is proposed as a result of this comment. 

Hualapai 
Tribe (HT) 

Oct-14 letter 

HT 11 Technical 
comments 

Bullet 7 

To the east of the ravine at the Colorado River, the interface between bedrock and the river need to be 
studied to characterize the possible presence of an organic layer. If there is an organic layer at the river, 
then natural attenuation may play an important role in the remediation decision.  

PG&E 

 

Comment noted.  

The scope of work that would be associated with this comment is outside of the agency 
direction associated with the WP Addendum.  
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Greetings,

DTSC is formally transmitting comments on the East Ravine and Topock Compressor Station Work Plan
Addendum that was prepared by CH2M Hill on August 27, 2010.  On September 13, 2010, DTSC
forwarded the Work Plan Addendum to the CWG, TWG and interested Tribes for a 30 day review and
comment period.  As a result, DTSC received written comments from the FMIT and the Hualapai.  MWD
also determined that they do not have any specific comments.  DTSC notes that the comments from
FMIT and Hualapai Indian Tribe were carbon copied to PG&E when they were submitted to DTSC.
However, to complete the administrative record, DTSC is formally transmitting these comments and
DTSC's comments on the Work Plan Addendum to PG&E for response.  DTSC understands that within
the comment letters, there are non-technical comments by the Tribes that will require DTSC's input for
resolution.  DTSC requests that PG&E begin the response to comment process and work with DTSC on
the responses to procedural comments.

Please note, in addition to the attached comments, there are conditions that we request PG&E to
incorporate into the final workplan.  These conditions and comments are as follows:

1.  Pursuant to our July 28, 2010 direction letter to continue the groundwater characterization in East
Ravine: "Once a well is installed, PG&E should conduct monthly sampling until further notice by DTSC.
Validated analytical laboratory results from each monthly sampling event shall be submitted to DTSC no
later than five weeks after the event.  A Well installation Report shall be submitted to DTSC and DOI
within 60 days after the last well is installed."

2.  Footnote 1 of Table 1 attached to our July 28, 2010 direction letter specified: "Site K:  At a
minimum, a shallow water table well shll be constructed as per Figure 5 (Shallow Zone Monitoring Well)



of the July 11, 2008 Work Plan."

3.  As part of the work plan addendum, DTSC requests that PG&E add discussion in the work plan
regarding repatriation of any clean soil removed during well installation process.  Repatriation of
uncontaminated site soil shall be conducted after discussion with interested Native American Tribes.

4.  As part of the work plan addendum, DTSC requests that PG&E add discussion regarding site
restoration after completion of investigation and remediation.

It is DTSC's goal to complete the responses and finalize the East Ravine and Topock Compressor
Station Work Plan prior to the end of December 2010.  DTSC requests that PG&E review the current
project schedule and make all necessary adjustments to ensure the completion of the Work Plan in this
timeframe.

If you have any questions concerning this matter, please feel free to contact me

Sincerely,

Aaron Yue
Senior Hazardous Substances Engineer
Geology, Permitting and Corrective Action Branch
Cypress, California
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October 14, 2010

VIA ELECRONIC MAIL

Mr. Aaron Yue, Topock Project Manager
DEPARTMENT OF TOXIC SUBSTANCES CONTROL
5796 Corporate Avenue
Cypress, California 90630

Ms. Pamela S. Innis
Topock Remedial Project Manager
Office of Environmental Policy and Compliance
U.S. DEPARTMENT OF THE INTERIOR
P.O. Box 25007 (D-108) 
Denver, Colorado 80225-007

Re: FMIT comments on PG&E’s August 27, 2010, document titled “Addendum to the Revised 
Work Plan for East Ravine Groundwater Investigation, PG&E Topock Compressor Station, 
Needles, California”

Dear Mr. Yue and Ms. Innis:

Hargis + Associates, Inc. (H+A) is in receipt of your email dated September 13, 2010, 
requesting comments of the above-referenced Pacific Gas & Electric Company (PG&E) 
document (the Addendum).  On behalf of our client, the Fort Mojave Indian Tribe (the Tribe or 
FMIT), and with review from its legal counsel, I am hereby providing the following comments.  

As you are aware, H+A previously submitted comments to the Department of Toxic Substances 
Control (DTSC) on August 4, 2010, in response to DTSC’s July 28, 2010, letter on the subject of 
the East Ravine Groundwater Investigation (ERGI). The Tribe also submitted comments on 
Phase I of the ERGI in December 2007 (copy attached).  It seems that many concerns identified 
at that time still apply to the investigation as currently proposed.    

The Tribe’s August 4, 2010, comment letter addressed two primary issues:

1. An understanding that the ERGI is intended to resolve issues pertinent to the site 
groundwater remedy.  In particular, the question of the relevance of the discovery of 
groundwater contamination in the East Ravine, which thereby extended the area and 
volume of groundwater contamination to be addressed by the remedy, as well as the 
potential complication of the presence of hexavalent chromium within the bedrock
groundwater in that area.  
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On this point, the Tribe understands that there is a tradeoff in terms of the degree of 
characterization that occurs now versus the degree of conservatism that may be 
incorporated in the remedial design.  Specifically, the Tribe is hoping that this second
phase of the ERGI and will lead to a less intrusive design than was proposed for the final 
remedy in the Proposed Plan and Statement of Basis.  

2. The Tribe insisted that proper survey of the cultural resource present within the areas of 
the investigation be performed to identify culturally sensitive areas (including but not 
limited to archaeological resources). Moreover, the Tribe insisted on participation of the 
Tribal Monitors during such surveys.

These points are re-emphasized as the Phase II investigation approaches implementation.
However, a review of this draft does not indicate that the Tribe's views have been adequately 
incorporated into the action to date, and the Tribe considers it mandatory that they are 
substantively addressed.

While the Tribe appreciates the opportunity to be involved at an early juncture in the decision 
process, there are many aspects of the Addendum that are of great concern to the Tribe. The
following comments are offered in that regard.

Expanded Work Scope

The Tribe understands that Phase II of the ERGI has been greatly expanded at the direction of 
DTSC to incorporate investigation of the PG&E Topock Compressor Station (TCS) area. To
date, the remedial investigation has not included areas within the TCS footprint, thereby 
presenting a potential data gap across the overall Site.  The Tribe understands that an objective 
of this approach is to determine whether there are contaminant source areas within the TCS 
fence line that need to be considered in the design of the groundwater remedy.  The Tribe 
expects that the scope of the investigation as presented in this document as well as its 
predecessor documents will eliminate this data gap with regard to the groundwater remedy and
therefore the need for further investigation.

As you are aware, remedial soils investigations for both Part A and Part B are in planning.  Both
of these soils investigations are relevant to the ERGI and TCS groundwater investigations.  The 
soils investigations will also serve to eliminate certain data gaps and resolve issues related to 
the groundwater remedy.  The Tribe encourages that the information derived from these 
separate, but related, investigations be evaluated comprehensively and in a complementary 
manner that will minimize the need for redundancy and the cumulative impacts of both drilling 
wells and sampling soil.  

CSM Data Gaps

The conceptual site model (CSM) is perhaps the primary tool in evaluating the significance of 
data gaps.  In considering the need for additional data, the CSM is the key for determining 
whether additional data will make a difference in project decisions such as the identification 
and/or nature of risk pathways, and ultimately the need for and/or design of remedial measures 
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to reduce risk.  The CSM is more than a “schematic representation” as suggested in the 
Attachment A (p. A-2).  The CSM represents the actual level of conceptual understanding that 
forms the basis for such key decisions.  The CSM will always have some residual level of 
uncertainty, but decisions related to the program for reducing uncertainties must represent a 
realistic balance among the impacts of further data collection against the level of reduction in 
the uncertainty and, of course, the ability to improve the remedy. Information, such as that 
assembled in Table 1, is potentially helpful in understanding how each particular disturbance 
fulfills a perceived data need. But while this table provides a site-by-site “rationale,” it is not 
really clear how critical this information is in terms of refining or completing the CSM.  Therefore 
there is no basis for weighing the informational value of these installations against their 
respective impacts. PG&E must clearly justify each disturbance in terms of how the information
gained will advance remedy decisions.  If the information gained by an action is marginal, then 
the impact should be avoided.

Site Restoration

Section 2.7 (Site Restoration Activities) contains errors, is vague, and provides no mitigation or
restoration standards. For example, it states that location “I-Alt” is on the Havasu National 
Wildlife Refuge property; however, Figure 2 shows it located, at least in part, on Metropolitan 
Water District (MWD) property. Has MWD signed off on this use of their land? This section also 
delays restoration discussions and requirements until "after well installation." Criteria for site 
restoration must be developed, reviewed, and approved as part of the work plan.  The Tribe 
expects to participate in these discussions during work plan preparation and prior to its 
approval.

The fact that a location may have experienced prior disturbance does not mean that the 
agencies cannot require PG&E to leave the location better off than they found it as a condition 
of project approval and in recognition of cumulative impacts. Moreover, there may be other than 
biological resource reasons for requiring reasonable restoration or revegetation such as erosion,
aesthetic, and cultural factors.

Previously Disturbed Areas

In past forums, the Tribe has commented on the general notion that further disturbances in 
areas that are previously disturbed is more acceptable than in areas where disturbances have 
not yet occurred.  However, the Tribe objects to the implication in Section 2.7 that land that is 
somehow "previously disturbed" does not require survey, consideration, restoration or 
mitigation. The criteria used to determine “previous disturbance” as well as a process for 
applying the criteria must be detailed in the work plan and then reviewed with the Tribe prior to 
approval.  The activities proposed in the addendum are taking place within the Tribe's sacred 
area.  They may have individual adverse impacts as well as indirect and cumulative impacts.

Unsupported application of a "previously disturbed" label to lands is what resulted in the 
litigation over the IM3 environmental exemption. The Tribe is alarmed that DTSC may be 
considering approving this activity through a categorical exemption (Section 4.1, Table 3, p.12). 
While not wanting to build delay into the process, the Tribe disagrees that this activity qualifies 
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for exemption under Section 15061 of the California Environmental Quality Act (CEQA) 
Guidelines.1 Caution must be exercised here in order not to trigger unnecessary project delays.

Cultural Resource Surveys

The Tribe is very troubled by Section 4.3 (Archaeological Surveys, Reviews, and Consultations).
An important factor in the Tribe’s ability to offer relevant and meaningful input to these planning 
discussions is participation in cultural resources surveys.  There are, unfortunately, many 
instances in which Tribal Monitor participation is not happening (such as the recently added 
areas to the Project APE, the MW-38 investigation, etc.).  

In regard to the ERGI-TCS, were FMIT tribal monitors present for all the cultural surveys 
including those in both 2007 and July 2010? Was a report prepared for the July 2010 
archeological survey? Were any potential locations eliminated from the Project due to the 
discovery of previously unrecorded tribal cultural resources? If so, that should be stated in the 
archaeological report and work plan so that there is a record of such finds and project revisions.
Similarly, were any such finds recorded on State of California Department of Recreation forms 
and filed with the California Historical Information System? The Tribe requests copies of any 
such records. The Tribe must be a party to the recording of cultural resource finds.

In regard to the TCS, the Tribe inquired in its 2010 letter as to whether a cultural resource 
survey ever had been performed on the TCS property.  This question was posed pursuant to 
information provided by the U.S. Department of the Interior that the TCS had not been
surveyed.2 The Tribe believes that there is a strong possibility that the TCS does overlie a 
potentially rich area in terms of archaeological and tribal cultural resources.  This is based, in 
part, on the relative position and topography of the area in relation to the Topock Maze. 

Without tribal participation on project surveys, the agencies cannot conclude that there will be 
no impacts to archaeology or other resources of concern to the tribes. Also, apart from 
archaeology, the agencies already have been told that these activities will impact a sacred area 
of great concern to the Tribe. Yet, it appears the agency is once again, as was the case with the 
Arizona well, poised to assert there will be no adverse effects to the Tribe and no mitigation 
required. Consultation must also occur prior to project approval on Section 3.0 (Waste 
Management and Decontamination), to ensure that materials are being handled in a manner as 
culturally-appropriate as possible and that "dirty and clean" soils are not being inappropriately 
comingled.

                                        
1 FMIT legal counsel advises that exceptions to categorical exemptions pursuant to Section 15300.2 of 
the CEQA Guidelines applies here including: its sensitive location, cumulative impacts, significant effect 
and historical resources being adversely changed. The expansion of this work plan also raises the CEQA
issue of segmentation and whether these expanded activities are more properly part of the final remedy
for groundwater and should have been included in the Environmental Impact Report (EIR).

2 See May 3, 2010, letter from Pamela Innis, DOI, to Leo S. Leonhart, H+A, re “Cultural Resource 
Surveys.”
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As requested in all previous field incursions, the Tribe requires that: 

(1) A cultural resource survey be performed within the proposed area of disturbance 
(including across the TCS area) prior to approval of the project;

(2) Tribal Monitors have the opportunity to participate in this survey; and

(3) Tribal Monitors have the opportunity to observe any ground disturbing project work as it 
is performed and have the right to ask for temporary work stoppage in the event of a 
significant find. 

Mitigation measures may also be required and should be developed through consultation with 
affected tribes, including FMIT.  

Cultural Sensitivity Training

The Tribe is concerned with the statement that, "The PG&E Field Contact representative (FCR) 
will be responsible for providing archaeological resources sensitivity training ...” This must 
include tribal cultural sensitivity training with tribal involvement.

Standards of Performance

Tribal concerns are limited to one paragraph (less than that provided for impacts to Route 66) 
Page 15 states that:

“The TCS site and adjacent lands are contained within a larger geographic area 
that is considered sacred by the Fort Mojave Indian Tribe and by other Native 
American tribes. In recognition of this, work activities will be conducted in a 
manner that recognizes and respects these resources and the spiritual values of 
the surrounding lands. PG&E understands that the environmental, cultural, and
spiritual resources may not be physically perceptible. To this end, worker site 
orientation will stress that all site activities must be conducted in a respectful 
manner that is conscious of this context. In addition, PG&E will contact the tribes 
which have in the past expressed a desire for tribal monitors. In the event there is 
a desire to monitor this work, PG&E will make arrangements for monitoring of 
field activities, if acceptable to the landowner and if consistent with security and 
health and safety considerations.”

Specifically, what does it mean to conduct all site activities in a respectful manner … does
DTSC, BLM, or PG&E have standards for achieving such a vague goal? Current standards and 
practices that are will be imposed should be specifically enumerated in the work plan or be 
embodied in an agreement directing the work and workers. All this needs to go into a National 
Historic Preservation Act (NHPA) Section 106 Memorandum of Agreement (MOA), because
from the Tribe’s point of view, the project will have adverse effects, and compliance with Section 
106 is listed as a required approval in Section 4.1, Table 3. The Tribe again reminds DTSC and 
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DOI that this activity is just part of the ongoing pattern of cumulative effects for which no 
resolution or mitigation has been reached with the Tribe.

Section 106 Consultation

A related matter is the block for Section 106 consultation on the associated schedule (Figure 
4). Do the agencies believe they have started this consultation? How do the agencies propose 
to finish it? Has a determination of adverse effect been made? Have they actually initiated 
consultation? Has anybody started negotiating toward a memorandum of agreement? These, 
again, are matters of major concern to the Tribe at this juncture and moving forward.

Land Ownership

The Tribe is concerned about the statement that PG&E will make arrangements for monitoring 
of field activities only if "acceptable to the landowner" and consistent with "security" and "health 
and safety considerations." Our understanding is that agencies can require monitoring as a 
condition of project approval and that landowners cannot dictate the manner in which work is 
performed. In any case, here, the landowners are federal and state agencies and PG&E. This 
limitation should be struck. Similarly, PG&E and the agencies must consult with the tribes on the 
parameters for the latter two categories, instead of allowing such an undefined, blanket
statement in a work plan.

The Tribe looks forward to a written response and having a dialog with the agencies on these 
activities prior to their approval and implementation.

Sincerely,

HARGIS + ASSOCIATES, INC.

Leo S. Leonhart, PhD, PG, CHg
Principal Hydrogeologist
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Attachment:  Dec. 28, 2007, letter

cc w/encl: N. Brown, ACHP
C. Coyle 
M. Donaldson, CA SHPO
J. Garrison, AZ SHPO
T. King
S. McDonald
N. McDowell-Antone
Y. Meeks, PG&E
L. Otero, FMIT Council
C. Pease, USFWS
M. Sullivan
T. Williams, FMIT Chairman
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HARGIS + ASSOCIATES, INC. 
HYDROGEOLOGY � ENGINEERING 
 
1820 East River Road, Suite 220 
Tucson, AZ  85718
Phone: 520.881.7300 
Fax: 520.529.2141

Other Offices: 
Mesa, AZ 
San Diego, CA 
 

December 28, 2007 

VIA ELECTRONIC MAIL

Mr. Aaron Yue 
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL 
5796 Corporate Avenue 
Cypress, California 90630 

Mr. Steve Politsch, Field Manager 
BUREAU OF LAND MANAGEMENT 
2610 Sweetwater Avenue 
Lake Havasu City, AZ 86406 

Re: Fort Mojave Indian Tribe Comments on Pacific Gas & Electric Co. December 11, 2007, 
document titled Work Plan for East Ravine Groundwater Investigation PG&E Compressor 
Station, Needles, California

Dear Messrs. Yue and Politsch: 

Pursuant to Dr. Christopher Guerre’s December 13, 2007, solicitation for comments on the 
above-referenced work plan, the Fort Mojave Indian Tribe (the Tribe) is hereby providing its 
comments.  The Tribe’s understanding of the background, purpose, and nature of this project 
comes from participation in the Technical Working Group (TWG) meeting held at the Topock 
Compressor Station on October 16, 2007, a recent site visit by Chairperson Linda Otero and Mr. 
Felton Bricker, and the reading of the work plan itself.

First and foremost, the Tribe asserts that it is opposed to the drilling of the new monitor wells 
proposed in the work plan.  Specifically, the plan calls for the drilling of groundwater monitor 
wells at two new “primary” sites identified as “A” and “B,” with the possibility of subsequent 
drilling and well construction at three other “contingency” sites (“C,” “D.” and “E”).  As the Tribe 
has expressed many times in the past, each of these wells is an intrusion within the larger 
geographic area PG&E acknowledges as “sacred” to the Tribe.1  Each time the Tribe has 
expressed such concerns in the past, both PG&E and DTSC have accepted the Tribe’s 
concerns and pledged to do whatever possible to avoid or otherwise minimize future drilling.  On 
at least one occasion, the Tribe was told that once the drilling of wells on the Arizona side of the 
Colorado River was completed, there would be no further need for drilling for characterization 
purposes.  Yet it seems like this was never the intention of DTSC, and that the prospect for 
continued intrusion is virtually open-ended.

                                                
1 See p. 1-2, 1st sentence in Section 1.2.1 of the Work Plan.
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Another concern is the apparent perception that the location of such intrusions can mitigate 
such concerns.  For example, on numerous occasions it has been suggested that if drilling (or 
other types of intrusions such as borings, soil excavations, etc.) were limited to areas of 
previous disturbance, the Tribe’s concerns would be lessened.  The Tribe wishes to emphasize 
that this is not the case.  Every intrusion into this sacred area poses a concern, and taken 
together, pose adverse, cumulative impacts to the sacred area.  Moreover, the Tribe 
understands that part of the project area is potentially within the Havasu National Wildlife 
Refuge, and feels that, in addition to minimizing impacts to the sacred area, every effort should 
be made to avoid impacts to refuge areas. 

With this said, the Tribe is fully aware of both the nature of the technical investigation as well as 
the requirements of the regulatory process that forms the template for activities at this site.  That 
is why, in commenting on past work plans, the Tribe has endeavored to offer potential technical 
alternatives and at times suggested refocusing priorities and needs of certain actions (such as 
the proposed drilling at Arizona Site 1).  It seems that in many instances, such 
suggestions/comments by the Tribe have been rather summarily dismissed on grounds that 
appear to reflect convenience as opposed to serious reflection on the underlying technical merit.  
This leads to the Tribe to conclude that when there is a potential for conflict between technical 
curiosity and cultural or religious values the former is more often than not accorded the greater 
weight.

With specific reference to this study, it was rigorously argued in the October TWG meeting that, 
while there may be some justification for examining groundwater quality in view of shallow soil 
results in the East Ravine as well as inexplicable and temporary water quality anomalies 
indicated in groundwater sampled at MW-23, the need to do further characterization at this time 
(as opposed to some time in the future that may indicate the need for a separate remedy 
component) is not fully justifiable.  Indeed this position was argued strongly by PG&E staff as 
well as others, and the ensuing discussion was mostly related to “if you are going to go ahead 
with this, this is the way you should do it …” Fundamentally, in light of the apparent remedial 
action objective of protecting the water in the Colorado River while restoring the groundwater, it 
is unlikely that, with or without this information, the site groundwater remedy will be affected in 
the near term. This point was asserted by PG&E’s engineers at the meeting.  To the contrary, 
they suggested that the need to design a specific remedy component to address the East 
Ravine might be better decided after the remedial action is underway.

The Tribe has also questioned why such large areas are called out for each of the primary sites 
and contingency sites as indicated on Figure 2. It would seem that the actual drilling and 
construction activities would only disturb much smaller areas.  While these large delineations 
were possibly intended to represent general locations areas within which much smaller 
disturbances would occur, this is not explained in the workplan. 

In summary, the Tribe reasserts its opposition to this action fundamentally because it violates its 
sacred grounds.  Please contact me if you have further questions.
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Sincerely, 
HARGIS + ASSOCIATES, INC. 

LEO S. LEONHART, PHD, RG, CHG 
Principal Hydrogeologist 

cc: C. Coyle  
 W. Donaldson 
 J. Earle 
 M. Gorsen 
 L. Johnson 
 S. McDonald 
 L. Otero 
 M. Sullivan 
 T. Williams 
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Hualapai Department of Cultural Resources 

P.O. Box 310 
Peach Springs, Arizona 86434 

Office: 928.769.2223 FAX: 928.769.2235 
 
 

Date:  October 14, 2010     File: HDCR 10-156 
 
Department of Toxic Substances Control 
Attention: Mr. Aaron Yue 
P.O. Box 5796 
Corporate Ave. 
Cypress, CA 90630-4732 
 
Subject:  East Ravine, Addendum to the Revised Work Plan 
 
 
Dear Mr. Yue, 

The Hualapai Tribe would like to offer comments regarding technical memorandum “Addendum 
to the Revised Work Plan for East Ravine Groundwater Investigation, PG&E Topock 
Compressor Station, Needles, California,” by CH2M HILL, August 27, 2010.   The report 
proposes additional work in the East Ravine area, and initiates new work within the boundaries of 
the Topock Compressor Station (TCS).  The work plan indicates the drilling and installation of 27 
or more new wells.  The wells will be located along the ridgeline and to the east of the ridge for 
what might have been a southern extension of the Maze Locus B.  The Hualapai Tribe views all 
wells as desecrations to the earth, especially near the Topock Maze. 

The work plan addendum indicates that approvals and authorizations will be sought according to 
Section 106 of the National Historic Preservation Act (NHPA).  This is welcome information, and 
the Hualapai Tribe looks forward to providing input to the S106 process.  However, according to 
the California Environmental Quality Act (CEQA) and California Public Resources Code 
21083.2, the Department of Toxic Substances Control (DTSC) should be following similar 
procedures to consult with Native American Tribes.  On page 12 of the subject report, it says that 
DTSC qualifies for exemption of these rules.  We would appreciate an explanation as to why 
DTSC is exempt as this does not reflect good stewardship of archaeological and historical 
resources of the State of California. 
 
The East Ravine and TCS areas need to have full archaeological clearances before the work 
begins.  During a field tour of the East Ravine on October 6, 2010, a historical feature was noted 
that looked like an old explosives cache, which might have been related to Route 66.  However, 
this feature is not described in the Applied Earthworks report of November 2006.  The ravine is a 
dynamic system where features could be uncovered during rainfall events.  Since there was a 
large rainfall event in January 2010, we feel that the whole area needs to be re-surveyed, and the 
survey should be done by a team of independent Tribal and third-party archaeological experts. 

Other technical comments are as follows: 

� At the nine new drilling sites, up to three wells could be installed at each site.  One of these 
wells might be installed at the interface of the alluvium and bedrock in the unsaturated zone.  
While this might help with decisions regarding soil contamination and leaching, there is not a 
need for nine wells at the alluvium/bedrock interface.  If there is a research component to study 
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the bedrock/alluvium interface, then this should be a separate objective (page 3), and the study 
should include the bedrock/alluvium interface in the saturated and unsaturated zones. 

� From the water level data, there is a groundwater mound under the East Ravine.  The ravine 
acts as a funnel for groundwater recharge during rainfall run-off events, and check dams, in the 
ravine, retain the recharge water.  However, this mounding might have pushed the chromium 
contamination to the south of the ravine, as shown by elevated chromium concentrations in wells 
MW-60 and MW-61.  The terrain may be too steep to allow drilling at surface locations to the 
south of the ravine; therefore, angled or directional drilling could be used to explore the 
contamination to the south.  Existing drill pads could be used, and damage to possible cultural 
artifacts could be spared. 

� High concentrations of total organic carbon (TOC) from 25 to 58 mg/L, were noted in wells 
MW-62 and MW-64.  What are the possible sources for these high TOC concentrations?  Carbon 
isotopes could be used to trace the carbon types.  If these are natural TOC concentrations, then 
natural attenuation of chromium could be enhanced by the presence of these organics.  In this 
regard, the oxidation-reduction state of the aquifer needs to be monitored more closely using 
analytical redox couples (for example, AsV/AsIII, FeIII/FeII, CH4/CO2, and 13C/12C). 

� As part of earlier drilling in the East Ravine, screening wells were drilled as open holes in 
bedrock.  Monitoring well MW-58BR-D is 208 feet deep, with as much as 142 feet of saturated 
bedrock exposed within the open borehole.  Regardless of the possible upward groundwater flow 
in bedrock, these screening wells could provide pathways for vertical contaminant migration, and 
the wells should be sealed to prevent vertical migration using packers, or the boreholes should be 
sealed with bentonite and abandoned properly. 

� The work plan says that the wells will be completed with flush-mount casing and below-ground 
vaults.  Site H is located in the bottom of the East Ravine.  Rainfall runoff could seep into the 
well vault; therefore, this type of installation is not recommended for this site. 

� Aquifer tests should be conducted using slug-test methods only.  Pumping tests could cause the 
contamination to migrate, thereby confusing the source-area questions. 

� To the east of the ravine at the Colorado River, the interface between bedrock and the river 
need to be studied to characterize the possible presence of an organic layer.  If there is an organic 
layer at the river, then natural attenuation may play an important role in the remediation decision. 

 

The Hualapai Department of Cultural Resources and the Hualapai Tribe appreciates the efforts by 
all parties to address our concerns. If you have any questions, please do not hesitate to contact 
myself, or Dawn Hubbs, Program Manager at (928) 769-2223. 

 

 

Sincerely, 

 

___________________________________ 

Loretta Jackson-Kelly, Director 
Tribal Historic Preservation Officer 
Hualapai Department of Cultural Resources 

_________________________________________________________________________________________________
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Tribal Historic Preservation Officer
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presented in Section 1 of the Work Plan. Evaluation of the data collected during the 
implementation of the Work Plan in 2009, and the additional characterization data required 
based on the evaluation, was summarized in Appendix A of the Final Corrective Measures 
Study/Feasibility Study Report for SWMU 1/AOC 1 and AOC 10 at the Pacific Gas and Electric 
Company Topock Compressor Station (CMS/FS) (CH2M HILL, 2009).  

Detailed information on the physical characteristics and setting of the Compressor Station, 
and the TCS site specifically, is presented in the Soil Investigation Work Plan, Part B 
(CH2M HILL, 2007b).  

The TCS is situated on a topographic ridge that is divided into two terraces separated by 
approximately 30 to 50 feet in elevation – the upper and lower yards. The TCS is 
topographically lower than the Chemehuevi Mountains, which bound the area to the south. 
However, the TCS is bordered by steep slopes down to lower topographic areas on the 
north, east, and west. Bat Cave Wash, which is approximately 60 to 80 feet lower than the 
lower yard, bounds the site to the west. To the east, the East Ravine area and other 
topographically low areas bound the site approximately 70 to 100 feet lower in elevation. 
The steeply northward-sloping bedrock of the Chemehuevi Mountains extends beneath the 
TCS site and is overlain by unconsolidated sediments that are alluvial, and potentially 
fluvial, in origin. Miocene conglomerate bedrock is sporadically observed beneath portions 
of the site as down-thrown blocks in contact with the underlying metadiorite bedrock of the 
Chemehuevi Mountains.  

Based on a limited number of data points, the depth to bedrock in the area varies from 
surface outcrops to the south to approximately 270 feet below ground surface (bgs) in the 
north at TW-1 (see Figure 1 of the Addendum). The estimated bedrock structure contour 
based on surface outcrops and borehole data collected through July 2009 is presented on 
Figure 1 of the Addendum. Based on projection of the approximate elevation to the 
groundwater table across the site (456 feet mean sea level [MSL]), saturated alluvium is 
expected to be present beneath the northern portion of the TCS site, while the top of bedrock 
is projected to rise above the groundwater table in the southern portion (toward the 
Chemehuevi Mountains). The monitoring network at the site is insufficient to determine the 
localized groundwater gradient beneath the TCS ridge. Based on water level data from the 
East Ravine area, horizontal gradients are expected to be consistent northeasterly, away 
from the mountain front (CH2M HILL, 2009c).  

Constituents known to have been released from the TCS were released primarily as liquids 
(spills or discharges). Some constituents may also have been released as dust on the station 
(i.e., from sand blasting) and would have been deposited onto the ground surface. Released 
liquids would have preferentially infiltrated in areas of unpaved soils. Runoff would have 
been transported from the upper yard into the lower yard and/or could have been released 
to the low-lying areas surrounding the compressor station, including Bat Cave Wash, the 
Debris Ravine, the East Ravine, and the topographic low areas. Due to the relative lack of 
natural infiltration at the site (approximately 5 inches of rainfall per year) and the extremely 
high evapotranspiration rate of 70 to 80 inches per year, combined with the depth to 
groundwater of approximately 165 to 175 feet bgs, there is little potential for migration of 
COPCs from vadose zone soils to groundwater except in areas where there was ongoing 
release of liquids or in areas where runoff may have collected (CH2M HILL, 2007b). Liquids 
would be expected to infiltrate downward until they reach the water table, where they 
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would move with the natural groundwater gradient. Perched groundwater conditions have 
not previously been observed at the Topock site; however, if low-permeability perching 
layers or sloping bedrock surfaces were present in the unsaturated zone, infiltrating water 
could move down-dip along the sloping surface prior to merging with the regional aquifer. 
Chromium concentrations have been detected in groundwater monitoring wells screened in 
both the alluvium and the bedrock adjacent to the TCS ridge. These chromium 
concentrations are attributed to a known source in Bat Cave Wash; however, potential 
sources, if they exist, on the TCS or in the East Ravine could be a contributing factor. 

As stated in the DOI’s February 24 letter (DOI, 2010), the objectives for this investigation are 
as follows:  

� East Ravine Area 

� Define the nature and extent of groundwater contamination within the bedrock 
and/or alluvium. 

� Identify the source(s) of bedrock groundwater contamination. 

� TCS Site 

� Define the nature and extent of potential groundwater contamination within the 
bedrock and/or alluvium. 

� Characterize hydrogeologic conditions within the bedrock and alluvium. 

� Determine whether groundwater contaminant sources are present within the TCS 
boundary that could affect the immediate area or surrounding land, including the 
East Ravine area. 

The TCS area represents a portion of the site for which only minimal characterization data 
has been collected to date. Therefore, with the coordination of DTSC and DOI, data quality 
objectives (DQOs) have been developed to guide the collection and use of data for the TCS 
site. The DQO analysis for the TCS investigation is presented in Attachment A. 

During implementation of the Addendum, PG&E will continue to coordinate with 
stakeholders regarding field procedures to best preserve potentially affected environmental, 
cultural, and spiritual resources. PG&E also intends to conduct this work in a manner 
consistent with the conservation and mitigation measures discussed within the 
Programmatic Biological Assessment (CH2M HILL, 2007a). 

2.0 Field Investigation and Drilling Activities 
Section 2 of the Work Plan presented implementation topics including investigation 
overview; selection and rationale for the drilling sites; site preparation and access; and 
description of the drilling, well installation, groundwater characterization and sampling 
activities proposed or considered potentially applicable. This section of the Addendum 
includes supplemental information as it relates to the current scope of work. 

i, if
e p

Perched water has been identified in East Ravine area.
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2.1 Investigation Overview 
A phased groundwater characterization and well installation program has been developed 
to address DTSC’s July 28 directive (DTSC, 2010) for groundwater investigation in the East 
Ravine and TCS areas. Figure 2 shows the potential locations of monitoring wells. The area 
actually affected by field activities at each location will be smaller than that indicated on 
Figure 2 pending the results of surveys for utility, cultural, and biological resources. Per 
agency direction, wells will initially be installed at the nine primary drilling sites designated 
Sites 2 through 6 in the TCS area, and F, H, K, and L in the East Ravine area. The 
investigation rationale and specific information for each of the investigation locations is 
provided in Table 1. Based on this rationale, Sites 1, I, and J are included as contingent sites, 
where investigation may be required by the agencies pending the collection of data from 
other sites. Investigation at contingent sites will only be conducted as directed by DTSC and 
DOI. 

TABLE 1 
Drilling and Well Installation Plan 
Addendum to the Revised Work Plan for East Ravine Groundwater Investigation 
PG&E Topock Compressor Station, Needles, California 

LOCATION INFORMATION SITE DETAIL 

Site ID Site Priority Rationale1
Contingency 

Rationale1

Est. Ground 
Surface 

Elevation 
(feet msl) 

Est. 
Bedrock 

Depth 
(feet bgs) 

Anticipate 
Saturated 
Alluvium? 

EAST RAVINE AREA INVESTIGATION SITES 

Site F Primary Monitor for vertical extent of 
contamination as per 2009 CMS 
Report 

-- 556 5 No 

Site H Primary Assess upper reaches of wash 
east of Site A and monitor for 
migration from potential sources 
on the TCS. 

-- 525 65 Possibly 

Site K Primary Monitor eastward extent of the 
plume. 

-- 510 10 No 

   

Site L Primary Monitor eastward extent of the 
plume. 

-- 510 15 No 

Site I (-Alt) Secondary Assess eastern extent of the 
plume, if needed. 

Results from 
Site K or MW-
64 

520 5 No 

(Alt = 560) (Alt = 5) 

TCS INVESTIGATION SITES 

Site 2 Primary Monitor for eastward migration 
from potential source: Cooling 
Tower B (AOC 6). Monitor 
northward migration from TCS. 

-- 620 200 Yes 

Site 3 Primary Monitor for eastward migration 
from potential source: Cooling 
Liquid Mixing Area/Hot Well 
(AOC 19). 

-- 620 165 Possibly 

Site 4 Primary Monitor for southward migration 
from potential sources including 
Cooling Tower A (AOC 5). 

-- 620 30 No 

Site 5 Primary Monitor for migration from 
potential sources: Sludge Drying 
Beds (SWMU 5) and Chromate 
Reduction Tank (SWMU 6), and 
westward component from TCS. 

-- 595 140 Possibly 
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TABLE 1 
Drilling and Well Installation Plan 
Addendum to the Revised Work Plan for East Ravine Groundwater Investigation 
PG&E Topock Compressor Station, Needles, California 

LOCATION INFORMATION SITE DETAIL 

Site ID Site Priority Rationale1
Contingency 

Rationale1

Est. Ground 
Surface 

Elevation 
(feet msl) 

Est. 
Bedrock 

Depth 
(feet bgs) 

Anticipate 
Saturated 
Alluvium? 

Site 6 Primary Monitor for westward migration 
from potential sources on the 
TCS. 

-- 595 200 Yes 

Site 1 Secondary Monitor for northward migration 
from potential TCS sources 
including Cooling Tower B (AOC 
6). Selenium is a concern in this 
area (elevated at well TW-1 with 
long screen), but may be 
answered by Sites 2 and/or 6. 

Results from 
Sites 2 and 6 

620 220 Yes 

Site J Secondary Monitor southern extent of the 
plume, if needed. 

Results from 
Sites 4, 5, and 
H

673 5 No 

Notes: 
1 Rationale provided by DTSC in July 28, 2010 direction letter. 
TCS = Topock Compressor Station 
bgs = below ground surface 
msl = mean sea level 

Per agency direction, up to three separate boreholes are proposed at each investigation site 
to address the investigation objectives. For project planning purposes, borehole/well 
installation will be conducted according to the logic steps provided below. In accordance 
with the procedure used during the 2009 implementation of the Work Plan, PG&E will 
organize conference calls with the agencies and other interested stakeholders and tribes at 
key milestones during the investigation in order to reach consensus on the appropriate next 
steps. In general, the investigation will proceed as follows: 

� The initial borehole at each location will be installed to characterize subsurface 
conditions based on one of the following scenarios: 

� Top of bedrock is below the water table. The borehole will be used to collect soil 
samples from the vadose zone, collect screening-level groundwater samples in the 
saturated alluvium, and determine the depth to bedrock. Monitoring well(s) will be 
installed within the borehole, as determined appropriate. 

� Top of bedrock is below ground surface, but above the top of groundwater. The 
borehole will be used to collect soil samples from the vadose zone and determine the 
top of bedrock. A monitoring well may be installed across the unsaturated contact of 
the bedrock and alluvium, as determined necessary. If a well is not installed across 
this contact, then the borehole will be used to characterize the upper 20 feet of 
saturated bedrock through the direct installation of a monitoring well. 

This is per the 2008 Workplan.
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� Bedrock is present at the ground surface. The borehole will be used to characterize 
the upper 20 feet of saturated bedrock through the direct installation of a monitoring 
well.  

� The second borehole, as determined necessary, will be installed to characterize 
groundwater conditions depending on the purpose of the initial borehole.  

� If the initial borehole was used for installation of monitoring well(s) in the saturated 
alluvium or across the unsaturated contact between the bedrock and alluvium, then 
the second borehole will be used to characterize the upper 20 feet of saturated 
bedrock through the direct installation of a monitoring well. 

� If the initial borehole was used for installation of monitoring well(s) to characterize 
the upper 20 feet of saturated bedrock, then the second borehole will be used to 
characterize deeper bedrock conditions, as determined appropriate. 

� The third borehole will be installed only if it is determined that, based on the data 
collected from the initial boreholes/wells, the objectives of the investigation location 
cannot be accomplished with two boreholes. 

2.2 Site Preparation, Access, and Equipment Staging 
The preparation and maintenance of each investigation site before and during investigation 
activities will be conducted as defined in the Work Plan. Proposed access routes for sites 
included in this Addendum, and equipment staging and decontamination areas, are shown 
on Figure 2. The specific drilling locations within the areas indicated on Figure 2 will be 
based on the results of utility, biological, and cultural resource surveys to ensure safe 
working distances from all hazards, as well as biological and culturally sensitive areas. 

2.3 Borehole Drilling and Requirements 
Drilling, core/borehole logging, and well construction will be performed under the 
supervision of a California Professional Geologist. The drilling, core/borehole logging, soil 
sample collection, and well construction activities will be conducted in accordance with the 
Work Plan and modified methods and standard operating procedures (SOPs) from the 
Topock Program Sampling, Analysis, and Field Procedures Manual (CH2M HILL, 2005).  

As discussed in Section 2.1, up to three vertical boreholes will be drilled at each 
investigation location. The deeper borehole(s) will extend into the bedrock through a 
conductor casing installed through the alluvial interval, and potentially a portion of the 
bedrock interval, to isolate the borehole/well from shallower groundwater. The depth of the 
conductor casing, as determined necessary, will be based on data collected from shallower 
borehole(s) and well(s). 

As discussed in the Work Plan, the drilling method used may vary depending on the 
conditions encountered. Rotosonic is the preferred method for drilling through 
unconsolidated sediments and, for limited applications, in consolidated bedrock. Rotosonic 
drilling has been effective in consolidated bedrock in the East Ravine area; however, the 
method may prove to be inadequate to reach deeper target intervals in bedrock beneath the 
TCS area. The wireline, diamond-bit core drilling method is preferred for drilling through 
bedrock, especially when obtaining relatively undisturbed core is necessary. For this 

Is the decon. area by the route 66 sign necessary?
Why not have it all at the staging area?
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investigation, collection of relatively undisturbed bedrock core is anticipated for all bedrock 
intervals of interest, as practical. If the collection of bedrock core is determined impractical, 
the application of borehole geophysical testing, as detailed in Section 2.4.1 of the Work Plan, 
may provide adequate characterization data in place of the core log. If field conditions are 
such that rotosonic or wireline core drilling methods are not efficient or adequate to achieve 
the objectives of a given borehole, then other drilling methods listed in the Work Plan (e.g., 
mud rotary, hollow stem auger, etc.) may be employed. 

Soil samples will be collected from the vadose zone of each of the TCS boreholes for 
laboratory analysis. Samples will be collected from the recovered rotosonic core at the 
depths of 0.5-1, 3, 6, 10, 15, and 20 feet bgs, and every 10 feet deeper until the water table or 
bedrock is encountered. Soil samples will be collected directly above bedrock, as practical. 
Soil samples will be analyzed in the laboratory for COPCs identified for the TCS area in the 
Soil Investigation Work Plan, Part B (CH2M HILL, 2007b) and subsequent response to 
comments correspondence with the agencies (CH2M HILL, 2008a). The analytical list for soil 
samples is presented in Table 2. 

Once the water table is reached in the unconsolidated portion of the borehole, screening-
level groundwater samples will be collected from discrete depths. The results of screening-
level groundwater samples will be used to assist with field decisions related to this 
investigation; however, only groundwater samples collected from properly installed and 
developed monitoring wells will be included in final evaluation of nature and extent. The 
Isoflow® sampler or equivalent will be used for groundwater sample collection in the 
unconsolidated portion of the borehole.1 This method allows relatively undisturbed 
groundwater samples to be collected at regular intervals so that a vertical profile of 
screening-level water quality data can be constructed. Samples will be collected from a 10-
foot portion of the borehole at 20-foot intervals. The shallowest sample will be collected 
from an interval approximately 10 to 20 feet below the water table. Where feasible, a sample 
also will be collected from the zone just above the bedrock. The Isoflow® sampling system 
will be configured such that the water levels can be measured during pumping for Isoflow® 
sample collection. Recording the drawdown response for each zone purged may allow for 
qualitatively distinguishing low-, medium-, and higher-permeability zones within the 
boreholes tested. Attempts will be made to measure drawdown during pumping for 
Isoflow® sample collection. 

                                                      
1 The Isoflow® sampling system is not appropriate for the collection of discrete interval groundwater samples from the 
consolidated portion of the borehole. The consolidated nature of the borehole prevents the formation from sealing against the 
outside of the drill casing, which will allow shallower water to enter the sample interval. 
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TABLE 2 
Groundwater and Soil Sample Analysis Plan 
Addendum to the Revised Work Plan for East Ravine Groundwater Investigation  
PG&E Topock Compressor Station, Needles, California 

Analyte Analytical Method 

Borehole 
Screening 
Samples 

Post Well 
Development 

Samples 

Monthly 
GW

Sampling 
Events 

Final GW 
Sampling 

Event Soil 
Field Analysis       
Specific conductance field instrument X1 X X X  
Oxidation reduction potential field instrument X1 X X X  
Dissolved oxygen field instrument X1 X X X  
pH field instrument X1 X X X  
Turbidity field instrument X1 X X X  
Temperature field instrument X1 X X X  
Laboratory Analysis       
Chemical Parameters       
Hexavalent chromium Method EPA-218.6 X X X X  
Hexavalent chromium SW7199/ 3060A     X 
Title 22 Metals Methods SW6010B,SW6020A, SW7470A X X X X X 
Mercury SW7471A     X 
Mercury SW7470A   X2 X3

VOC Method SW8260B   X2 X3 X 
SVOC Method SW8270C   X2 X3

PAH Method SW8270C-SIM   X2 X3 X 
DRO, GRO, RRO SW8015B   X2 X3 X 
PCB SW8082   X2 X3 X 
Organochrlorine Pesticide SW8081A   X2 X3

Organochrlorine Herbicide SW8151A   X2 X3

TAL/TCL Compounds various     X4

Dioxins/Furans SW8290   X2 X3 X 
General Chemistry Parameters       
Total dissolved solids SM2540C   X X3

Total suspended solids SM2540D   X X3

Chloride, Sulfate, Nitrate, Nitrite, 
Fluoride, Bromide, Phosphate 

EPA 300.0   X X3

Alkalinity SM2320B   X X3

Ammonia EPA 350.2   X X3

General minerals (Ca, Mg, K, Na) 
(dissolved) 

Method SW6010B   X X3

Iron (dissolved) Method SW6010B   X X3

Manganese (dissolved) Method SW6010B   X X3

       
Total Organic Carbon (TOC) SW9060     X 
Total Organic Carbon (TOC) SM5310   X X3

       
pH SW9045     X 
Oxygen 18 CF-IRMS    X  
Deuterium CF-IRMS    X  
Notes: 
1 Field measurements will be made as practical 
2 Analyses will only be run during the initial monthly event associated with the shallowest well at each location. 
3 Analyses may be run pending review of initial sample results and discussion with DTSC and DOI. 
4 Soil samples will be analyzed for TAL/TCL compounds at a frequency of 10 percent. Samples analyzed with Method SW6010B may also be analyzed 
with Methods SW6020A, EPA 200.7 and EPA 200.8. Continuous flow isotope ratio mass spectrometry (CF-IRMS)  

 

Include nitrate for soils.
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2.4 Bedrock Characterization 
Deeper bedrock boreholes, which will be separated from the unconsolidated, and 
potentially shallower consolidated, portion(s) of the borehole by a grouted conductor 
casing, will be characterized using the methods detailed in Section 2.4 of the Work Plan, as 
determined appropriate. 

2.5 Monitoring Well Installation 
Well construction methods, materials, and design will vary depending on the conditions 
encountered and the associated objectives. Conventional, single-screen monitoring wells 
will be installed as detailed in Section 2.5.1 of the Work Plan, as determined appropriate. 
Unlike the conditions encountered in the East Ravine area, the thickness of the saturated, 
unconsolidated portion of the borehole may require the installation of a nested monitoring 
well such that two separate screened zones are established in one borehole. Well casing, 
screen, and borehole completion materials for nested wells are the same as those defined for 
conventional, single-screen monitoring wells. A design schematic for nested monitoring 
wells is provided on Figure 3. 

As detailed in Section 2.5.2 of the Work Plan, the design of bedrock monitoring wells will 
also be determined based on the conditions encountered and the associated objectives. 
Potential well designs may include, but are not limited to, the use of equipment such as 
Solinst® CMT (Continuous Multilevel Tubing), FLUTe™ systems, inflatable packer systems, 
BarCad® systems, or equivalent. Factors that must be evaluated prior to selection of a well 
design include the number of zones to be monitored, the length of the monitored and sealed 
zones, the chemical constituents to be monitored, and the type of water level data required. 
Final well design will be chosen in consultation with the agencies prior to implementation, 
as was conducted during the 2009 implementation of the 2008 Work Plan, to ensure that 
future water quality and water level data collected at these locations are appropriate to meet 
the objectives of this Addendum. 

As detailed in Section 2.5.3 of the Work Plan, surface completion for constructed wells will 
consist of a subsurface well vault, unless access and siting conditions allow for the 
installation of an above-ground steel, locking wellhead monument. Well development, and 
well survey and completion diagram activities, will be conducted as detailed in 
Sections 2.5.4 and 2.5.5 of the Work Plan, respectively. 

2.6 Groundwater Sample Collection 
Groundwater sample collection will be conducted using the methods and procedures 
detailed in the Work Plan. The approach to the frequency of groundwater sample collection 
from wells installed as part of this Addendum has been revised from that in the Work Plan. 
A revised groundwater sample analysis plan is presented in Table 2.  

Immediately following development of a newly installed well, a sample will be collected for 
laboratory analyses of Cr(VI) and Title 22 metals. Once the well has reached hydraulic 
equilibrium following initial groundwater characterization, testing, and development, a 
groundwater sample will be collected per the SOP used for the Topock Groundwater 
Monitoring Program (GMP) as part of a recurring, monthly sampling event. As additional 
wells are installed, developed, and reach hydraulic equilibrium, they will be incorporated 
into the monthly sampling event. The initial monthly samples collected from the shallowest 
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well at each location will be analyzed in the laboratory for the full analytical list, as detailed 
in Table 2. The initial monthly samples from deeper wells at each location will be analyzed 
for Cr(VI) and Title 22 metals, as will subsequent monthly samples collected from all wells. 
Once all wells required as part of this Addendum are installed, one contemporaneous 
sampling event will be conducted for all groundwater monitoring wells installed as part of 
the original Work Plan and as part of this Addendum. As indicated in Table 2, the analytical 
list to be used for this contemporaneous sampling event will be determined after review of 
laboratory results from initial sampling events, and in consultation with DTSC and DOI. 
Following the contemporaneous sampling event, the wells installed as part of this 
Addendum will be incorporated, as appropriate, in the Topock GMP. 

2.7 Site Restoration Activities 
Investigation Sites I, I-Alt, K, and L are located on Havasu Nation Wildlife Refuge (HNWR) 
property managed by the U.S. Fish and Wildlife Service (USFWS). Site H is on PG&E 
property, but must be accessed using existing roadways on HNWR property. Sites 1 though 
6, J, and J-Alt are located on PG&E property. With the exception of Site H, all areas have 
been previously disturbed and contain sparse to no vegetation. Site H is located in a 
previously undisturbed portion of the East Ravine wash, which contains sparse vegetation. 
Given the sparse vegetation in the proposed work areas, no formal site restoration and re-
vegetation plan is anticipated. Temporary signage or other effects that may be erected 
during well construction will be removed upon completion of drilling and well installation 
activities. After well installation at the sites located on HNWR/USRWS property, PG&E will 
work with the agencies to implement potential restoration at the drilling sites (if required) 
and to minimize future disturbance from post-installation groundwater monitoring 
activities. 

3.0 Waste Management and Decontamination 
Investigation-derived wastes (IDW) will include liquids (groundwater, drilling fluids, and 
decontamination rinsate), drill cuttings, and incidental trash. All IDW will be collected as 
detailed in Section 3.1 of the Work Plan and will be stored at the staging areas shown on 
Figure 2. Liquids generated during well drilling, well development, and sampling activities 
will be processed at the IM No. 3 treatment plant or transported to a PG&E-contracted 
offsite disposal facility, as appropriate, based on the results of characterization samples. 
Drill cuttings and incidental trash will be processed as detailed in the Work Plan. 

Equipment decontamination will be conducted as detailed in Section 3.2 of the Work Plan. 
However, all decontamination activities will be conducted on the engineered 
decontamination pad (see Figure 2), which has been constructed since the development of 
the Work Plan.  

4.0 Approvals and Authorizations 
Section 4 of the 2008 Work Plan presents the anticipated approvals required to implement 
this Addendum, as well as details pertaining to the various biological and cultural 
considerations. Although the anticipated approvals and various biological and cultural 
considerations do not differ largely from those included in the Work Plan, for the sake of 
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completeness, this information is presented in the following subsections in detail in the 
context of the Addendum to the Work Plan. 

4.1 Anticipated Approvals 
Implementation of this Addendum will require prior approval from DTSC and DOI 
pursuant to their authority under the Resource Conservation and Recovery Act (RCRA) and 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), respectively. Anticipated approvals and authorizations for implementation of 
the groundwater investigation outlined in this Addendum are listed in Table 3. 

TABLE 3 
Approvals and Authorizations for Drilling and Well Installation 
Addendum to the Revised Work Plan for East Ravine Groundwater Investigation
PG&E Topock Compressor Station, Needles, California 

Agency/Organization Approvals and Authorizations 
U. S. Department of Interior (DOI)/Havasu National 
Wildlife Refuge (HNWR) 

Approval letter from DOI/HNWR anticipated. Approval subject to 
National Historic Preservation Act (NHPA) Section 106 and 
Endangered Species Act (ESA) Section 7 consultations (see 
below).  

California Department of Toxic Substances Control 
(DTSC) 

As state lead agency, approval letter from DTSC is required. 
California Environmental Quality Act (CEQA) compliance 
anticipated to occur via a Categorical Exemption. 

California Department of Fish and Game (CDFG) Project activities have been previously authorized by Streambed 
Alteration Agreement No. 1600-2005-0140-R6. 

California Department of Transportation (Caltrans) Project activities within I-40 right-of-way (Site L) will require an 
update to existing Caltrans encroachment permit number 08-10-6-
SV-0430. 

U S. Bureau of Land Management  DOI lead with Section 7 ESA requirements. Guides work plan 
compliance within the scope of the Programmatic Biological 
Assessment (CH2M HILL, 2007a) and conducts associated 
Section 7 consultation. 

State Historic Preservation Office (SHPO) U. S. Fish and Wildlife Service HNWR approval subject to NHPA 
Section 106 process involving a minimum 30-day Tribal 
consultation followed by a minimum 30-day SHPO consultation. 

San Bernardino County Compliance with substantive well drilling permit requirements. 
Administrative requirements (such as obtaining well permits) are 
exempt under CERCLA permit exemption (DOI memorandum 
dated November 16, 2007)  

Private Pipeline Companies As needed, activities located in the right-of-way of any pipelines 
will be subject to prior coordination with the owner/manager of the 
associated facilities.

Portions of the proposed activities are located on the HNWR, which is managed by the 
USFWS. The DOI is the parent agency of the USFWS, and the anticipated approval 
mechanism is an approval letter from the DOI. It is expected that the DOI’s approval letter 
will address CERCLA approval, as well as conditions imposed to comply with Section 7 of 
the Endangered Species Act (ESA) and Section 106 of the National Historic Preservation Act 
(NHPA).  

As discussed further in Section 4.2, Biological Evaluation, the proposed Addendum 
activities will be conducted in a manner consistent with the Programmatic Biological 
Assessment (CH2M HILL, 2007a), and therefore in compliance with ESA requirements. 
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Compliance with Section 106 of the NHPA is expected to involve a minimum 30-day 
consultation with local Native American tribes, followed by a minimum 30-day consultation 
with the State Historic Preservation Office (SHPO). 

Approval from the DTSC is subject to compliance with the California Environmental 
Quality Act (CEQA). It is anticipated that the subject activities qualify for an exemption 
from CEQA, pursuant to Section 15061 of the CEQA Guidelines.  

Portions of the work plan activities are within the jurisdiction of the California Department 
of Fish and Game (CDFG), pursuant to Section 1600 et seq. of the Fish and Game Code. 
Compliance with Section 1600 requirements is provided via the existing CDFG Streambed 
Alteration Agreement No. 1600-2005—0140-R6, as amended in January 2007.  

Investigation Site L is located within of the right-of-way (ROW) maintained by the 
California Department of Transportation (Caltrans). Therefore, it is anticipated that an 
update to existing Caltrans encroachment permit number 08-10-6-SV-0430 will be required. 

Pipeline infrastructure that is owned and/or maintained by private entities is located at and 
near the project site; approximate locations are shown on Figure 2. Before field work, the 
precise ROW of any nearby pipelines will be determined, and coordination will occur as 
needed with the affected pipeline company to obtain prior approval and comply with 
applicable requirements. In addition, before implementation of the subject activities, 
Underground Service Alert notifications will be made so that utility companies can locate 
and mark the locations of their underground facilities.  

CERCLA exemption to the well permitting administrative requirements of the County of 
San Bernardino will be verified before any drilling activities. 

4.2 Biological Evaluation 
The approved PBA (CH2M HILL, 2007a) and associated ESA Section 7 consultation 
addressed a variety of PG&E Topock remedial and investigative actions at the project site, 
including those identified in this work plan. The PBA provides programmatic coverage of 
remedial and investigative actions up to the final remedy (expected by 2012) and avoids the 
need for project-specific consultations under the federal ESA. Groundwater characterization 
activities, such as those proposed at the East Ravine and TCS areas, are addressed in 
Section 3.3.1 of the PBA (CH2M HILL, 2007a) as a Category 1 activity (i.e., well installation, 
maintenance, and operation). Applicable, measures are identified in the PBA to offset 
potential impacts resulting from this category of activity.  

The purpose of this biological evaluation is to outline the proposed groundwater 
characterization activities at the East Ravine and TCS areas as they relate to federally listed 
species and to determine if the actions are within the context and boundaries of the PBA, as 
requested by the DOI Bureau of Land Management (BLM). To achieve this purpose, this 
section discusses project timing, project location and habitat sensitivity, habitat loss, 
conservation measures, listed species determinations, and conclusions.  

The federally listed species being considered and evaluated include the southwestern 
willow flycatcher (SWFL—Empidonax traillii extimus), Yuma clapper rail (Rallus longirostris 
yumanensis), Mojave desert tortoise (Gopherus agassizii), bonytail chub (Gila elegans), and 
razorback sucker (Xyrauchen texanus). 
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4.2.1 Project Timing 
The proposed work plan activities are estimated to commence in the first half of 2011. The 
precise start date is contingent upon receipt of necessary approvals and authorizations as 
discussed in Section 4.1. Because of the proximity of investigation Sites I, K, and L to 
riparian habitat, nesting migratory birds may be in the area during the bird nesting season, 
defined as March 15 to September 30 in the PBA. During these periods, a biological monitor 
would be in the field to conduct preconstruction surveys for nesting birds upon equipment 
setup at each location. Construction activity at these sites may be allowed to occur during 
this time period, subject to appropriate conservation measures described below in 
Section 4.2.4 of this work plan (e.g., nesting bird surveys and establishment of sufficient 
buffers).  

Investigation Sites 1 through 6, H, J, and J-Alt are located within PG&E’s compressor station 
property, and are sufficiently upland from the sensitive riparian habitat along the Colorado 
River such that no direct or indirect effects to avian species would result. Similarly, Sites F, I, 
and I-Alt are located over 200 feet from sensitive riparian habitat identified in the PBA and 
therefore are not expected to be subject to the nesting bird restrictions established in the 
PBA.  

4.2.2 Project Location and Habitat Sensitivity 
Investigation Sites 1 through 6, J, and J-Alt are located within the property boundary of the 
PG&E compressor station. This industrialized area is located upland from the Colorado 
River floodplain and does not include sensitive biological habitat. Investigation Sites F, I, 
I-Alt, and K are located on the HNWR and Site L is located within a Caltrans right-of-way 
on HNWR property, which are several hundred feet upland of the Colorado River 
floodplain. Project activity at these sites will be limited to the existing roadways and 
immediately adjacent areas. Site H is located on a non-industrialized portion of PG&E 
property several hundred feet upland of the Colorado River floodplain. 

4.2.3 Habitat Loss 
Habitat loss is not anticipated to occur during well installation activities; these sites are 
primarily within or adjacent to existing access roads. Well installation activities at Site H 
may require limited crushing of vegetation (non-sensitive species). Crushed vegetation is 
expected to recover after the drilling activity is done. Therefore, the proposed work plan 
activities described herein would conform to the cumulative limits of 2.5 acres of floodplain 
habitat loss and 3.0 acres of upland habitat loss prescribed in the PBA. Additional 
conservation measures applicable to the work plan activities are described below.  

4.2.4 Conservation Measures 
The work plan activities related to investigation Sites I, K, and L would conform to the 
applicable conservation measures specified for nesting migratory birds, including 
minimizing habitat loss. Per the PBA, the proposed work areas are outside of the defined 
SWFL and Avian habitats, but in the vicinity of riparian habitat which may support nesting 
birds during the nesting season. Construction activity at contingent at these sites may be 
conducted outside of the bird nesting season to minimize impacts to potentially sensitive 
riparian habitat. If construction activity at these sites occurs during the bird nesting season, 
a preconstruction survey for nesting birds will be conducted and construction activity 

y p y pp
 Construction activity at contingent at these sites m

Edit.
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within 200 feet of active nesting areas would be prohibited in accordance with the measures 
established in the PBA. All other investigation sites are located sufficiently upland from the 
Colorado River floodplain (i.e., over 200 feet) to avoid potential impacts to riparian areas.  

Groundwater sampling at the investigation Sites I, L, and K, and other well operation and 
maintenance activities subsequent to construction may be subject to the modified floodplain 
sampling procedures referenced in the PBA. These procedures are in effect during the SWFL 
nesting season (defined as May 1 through September 30 in the PBA) and may be applicable 
to access and sampling at investigation Sites I, K, and L. Due to the distance from sensitive 
riparian habitat on the Colorado River floodplain, all other investigation sites would not be 
subject to these modified procedures.  

Implementation of the work plan activities will also be subject to the applicable general 
management measures provided for in the PBA. This is expected to include designation of a 
field contact representative (FCR) responsible for overseeing compliance with applicable 
mitigation measures, construction awareness training, and preparation of a construction 
completion report that includes a quantification of impacted habitat.  

4.2.5 Listed Species Determinations 
Southwestern willow flycatcher. Through application of the conservation and management 
measures referenced above and described in detail in the PBA, the potential direct or 
indirect effects of the proposed work plan activities to the SWFL are expected to be either 
insignificant or discountable. A determination of “may affect, but not likely to adversely 
affect” is concluded for this species. This determination is within the context of the PBA. 

Yuma clapper rail. Prior surveys conducted at the project site and documented by the PBA 
have not indicated the presence of Yuma clapper rail in the vicinity of the proposed work 
plan activities. The application of conservation and management measures referenced above 
would serve to further limit the potential direct or indirect effects to the Yuma clapper rail, 
which are expected to be either insignificant or discountable. A determination of “may 
affect, but not likely to adversely affect” is concluded for this species. This determination is 
within the context of the PBA. 

Mojave desert tortoise. This action will have no direct effect upon this species. The USFWS 
protocol surveys that were performed in 2004, 2005, 2006, and 2007 resulted in no recent 
evidence of species presence within the Area of Potential Effect (APE). Therefore, any 
potential direct effects will be avoided. This determination is within the context of the PBA. 

Razorback sucker. This action will have no effect upon this species. The project will not 
occur within the Colorado River or 100-year floodplain as delineated in the PBA. Therefore, 
potential direct and indirect effects to this species will be avoided. This determination is 
within the context of the PBA. 

Bonytail chub. This action will have no effect upon this species. The work plan activities 
will be proximate to, but will not occur within the designated critical habitat for this species, 
which is coincident with the Colorado River 100-year floodplain. No direct or indirect 
impacts to critical habitat or the bonytail chub would result from implementation of the 
work plan activities. This determination is within the context of the PBA. 
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4.2.6 Conclusion 
The activities proposed in this work plan are within the context and boundaries outlined in 
the PBA, including the general management measures, mitigation measures, and BLM Lake 
Havasu Field Office. Therefore, this action will be compliant with the federal ESA provided 
that applicable mitigation measures identified in the PBA are implemented. Additional 
consultation with the USFWS is not required.  

4.3 Archaeological Surveys, Reviews, and Consultations 
The area subject to activities described in this Addendum was included in an archaeological 
survey of the Area of Potential Effect (APE) (Applied Earthworks, 2007). AE reexamined all 
work areas and access routes in July 2010. Only one significant archaeological resource was 
found in this area; a small portion of historic Route 66 (CA-SBR-2910H) is located along 
existing gas pipeline (Lines 300A and 300B) routes and road alignments in this area. 
Investigation Sites K and I are in proximity to this section of Route 66. This portion of Route 
66 has been greatly disturbed by the construction of Line 300B. Examination of this area as 
part of the 2009 implementation of the Work Plan and subsequent site walks indicated that 
only a very small portion of the original Route 66 pavement appears intact. Although 
deteriorated, the original Route 66 guardrail is still in place at a majority of this location. The 
narrow roadbed and guardrail at this portion of Route 66 provides this NRHP property 
with integrity of location and feel. The general configuration and historic guardrail at this 
section of Route 66 will be protected so as to not impact the integrity of location and feel of 
this NRHP historic property. 

Activities at drilling Sites 1 through 6, F, H, I-Alt, J, J-Alt, and L present no potential to 
impact the historic pavement and guardrail noted above. Both of the historic sites will be 
protected from work activities at Sites I and K and will be monitored at the beginning, and 
periodically during, the course of the work. The PG&E Field Contact Representative (FCR) 
will be responsible for providing archaeological resources sensitivity training to the workers 
implementing this Addendum and for ensuring compliance with all applicable 
archaeological resources protective measures during drilling activities.  

The TCS site and adjacent lands are contained within a larger geographic area that is 
considered sacred by the Fort Mojave Indian Tribe and by other Native American tribes. In 
recognition of this, work activities will be conducted in a manner that recognizes and 
respects these resources and the spiritual values of the surrounding lands. PG&E 
understands that the environmental, cultural, and spiritual resources may not be physically 
perceptible. To this end, worker site orientation will stress that all site activities must be 
conducted in a respectful manner that is conscious of this context. In addition, PG&E will 
contact the tribes which have in the past expressed a desire for tribal monitors. In the event 
there is a desire to monitor this work, PG&E will make arrangements for monitoring of field 
activities, if acceptable to the landowner and if consistent with security and health and 
safety considerations. 

5.0 Schedule and Reporting 
The estimated project implementation schedule is presented on Figure 4. As illustrated, field 
investigation at all nine primary locations, not including contingency locations, is estimated 
to require 6 to 8 months, depending on the extent of characterization required at each 
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location. The date and schedule for conducting the primary drilling, investigation, and 
reporting activities are subject to obtaining approvals and authorizations from DTSC, DOI, 
HNWR, and other agencies, as described in Section 4. Once all approvals and authorizations 
are obtained, a more detailed implementation schedule that includes conference calls to 
discuss field data as it becomes available will be provided to DTSC and DOI. 

The results of all investigation activities conducted as part of this Addendum will be 
included in a summary report for submittal to DTSC and DOI. This report will include a 
summary of investigation activities conducted; evaluation of the data collected as part of the 
investigation; and associated conclusions and recommendations as they relate to the project 
objectives. The summary report will be submitted to the agencies approximately 9 weeks 
after the receipt of validated groundwater analytical data collected during the 
contemporaneous groundwater sampling event. 
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ATTACHMENT A 

Data Quality Objectives 

This Attachment to the Addendum provides Data Quality Objectives (DQOs) for 
groundwater investigation on the Topock Compressor Station (TCS) site. 

The DQOs for the TCS Groundwater Investigation are provided in Table A-1, and the 
associated decision flow chart is provided in Figure A-1. This section provides a 
corresponding detailed description of the assumptions for each step and the process for 
implementing each step. 

Step 1: Problem Statement 
Step 1 consists of defining the problem and includes review of existing information; 
development of a conceptual site model (CSM) of the environmental hazard to be 
investigated; summary of release, migration, and exposure pathways; identification of the 
planning team; identification of available resources, and constraints. These components are 
described in detail below. 

Problem Definition 
The overall problem statement for the TCS Groundwater Investigation is: 

Historical practices within the TCS fence line, which is located on a topographic ridge, may 
have contributed to the contamination of groundwater immediately below the TCS. The 
nature and direction of potentially contaminated groundwater flow beneath the TCS ridge-
top is not well understood on the local scale, and is potentially complicated by a northward-
sloping configuration of the contact between the unconsolidated alluvium and consolidated 
bedrock interface beneath the TCS. The potential presence and migration behavior of 
contaminated groundwater should be assessed to support engineering design of the 
groundwater remedy. 

Site-specific information is needed to: 

� Determine the nature and extent of potentially contaminated groundwater beneath the 
TCS. 

� Estimate migration direction and pathways for contaminated groundwater in support of 
the remedial design. 

The nature and extent of groundwater chemicals of potential concern (COPCs) below the 
TCS topographic ridge top must be defined to assist in the design of the groundwater 
remedy to address potential contamination beneath the station. As part of understanding 
the nature and extent of potential contamination, the migration direction and pathways for 
potential contaminated groundwater must be understood in sufficient detail laterally and 
vertically to support remedial design.  
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The data collected as part of the TCS Groundwater Investigation is essential to 
understanding whether residual soil concentrations resulting from historic TCS activities are 
a source of groundwater contamination. However, it is not possible to definitively make this 
determination based on groundwater data alone. The data collected as part of the TCS 
groundwater investigation will be evaluated with data collected during the future Soil Part 
B investigation (TCS soil investigation) to assess whether residual soil concentrations 
resulting from historic TCS activities are a source of groundwater contamination. Separate 
DQOs are being developed for the TCS soil investigation. Therefore, these DQOs are 
focused on the evaluation of the nature and extent of groundwater contamination in the 
context of main plume remedy design as opposed to source determination. 

Conceptual Site Model 
A CSM is a schematic representation of how constituents released from a source may be 
transported to the surrounding environmental media and ultimately may come into contact 
with human or ecological receptors. A CSM includes known and suspected sources of 
contamination, types of constituents and affected media, known and potential routes of 
migration, and known or potential human and environmental receptors. 

The CSM developed for the groundwater underneath the TCS provides the framework for 
evaluating where and to what depths investigations should occur and the factors that must 
be considered in installing the proposed monitoring wells. Information on contaminant 
transport and migration mechanisms and potentially exposed receptors helps guide the 
necessary investigation of the lateral and vertical extent of contamination. A CSM for the 
groundwater underneath the TCS is presented in Section 1 of the Addendum to the Revised 
Work Plan for East Ravine Groundwater Investigation (Addendum), to which this DQO analysis 
is attached. The focus of the CSM is on the occurrence and movement of groundwater 
beneath the TCS.  

The CSM relies on the detailed information regarding the physical characteristics and 
setting of the study area –  including surface features, meteorology, site geology, surface 
water hydrology, and site hydrogeology – presented in Appendix A of the Draft Soil Part B 
Work Plan and Appendix A of the Final Corrective Measures Study/Feasibility Study 
(CMS/FS) (CH2M HILL, 2009c). 

Constituent Release, Migration, and Potential Exposure Pathways 
The TCS is situated on a topographic ridge that is divided into two terraces separated by 
approximately 30 to 50 feet in elevation – the upper and lower yards. The TCS is 
topographically lower than the Chemehuevi Mountains, which bound the area to the south. 
However, the TCS is bordered by steep slopes down to lower topographic areas on the 
north, east, and west. Bat Cave Wash, which is approximately 60 to 80 feet lower than the 
lower yard, bounds the site to the west. To the east, the East Ravine area and other 
topographically low areas bound the site approximately 70 to 100 feet lower in elevation. 
The steeply northward-sloping bedrock of the Chemehuevi Mountains extends beneath the 
TCS site and is overlain by unconsolidated sediments that are alluvial, and potentially 
fluvial, in origin. Miocene conglomerate bedrock is sporadically observed beneath portions 
of the site as down-thrown blocks in contact with the underlying metadiorite bedrock of the 
Chemehuevi Mountains.  
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Based on a limited number of data points, the depth to bedrock in the area varies from 
surface outcrops to the south to approximately 270 feet below ground surface (bgs) in the 
north at TW-1 (see Figure 1 of the Addendum). The estimated bedrock structure contour 
based on surface outcrops and borehole data collected through July 2009 is presented on 
Figure 1 of the Addendum. Based on projection of the approximate elevation to the 
groundwater table across the site (456 feet mean sea level [MSL]), saturated alluvium is 
expected to be present beneath the northern portion of the TCS site, while the top of bedrock 
is projected to rise above the groundwater table in the southern portion (toward the 
Chemehuevi Mountains). The monitoring network at the site is insufficient to determine the 
localized groundwater gradient beneath the TCS ridge. Based on water level data from the 
East Ravine area, horizontal gradients are expected to be consistent northeasterly, away 
from the mountain front (CH2M HILL, 2009c).  

Constituents known to have been released from the TCS were released primarily as liquids 
(spills or discharges). Some constituents may also have been released as dust on the station 
(i.e., from sand blasting) and would have been deposited onto the ground surface. Released 
liquids would have preferentially infiltrated in areas of unpaved soils. Runoff would have 
been transported from the upper yard into the lower yard and/or could have been released 
to the low-lying areas surrounding the compressor station, including Bat Cave Wash, the 
Debris Ravine, the East Ravine, and the topographic low areas. Due to the relative lack of 
natural infiltration at the site (approximately 5 inches of rainfall per year) and the extremely 
high evapotranspiration rate of 70 to 80 inches per year, combined with the depth to 
groundwater of approximately 165 to 175 feet bgs, there is little potential for migration of 
COPCs from vadose zone soils to groundwater except in areas where there was ongoing 
release of liquids or in areas where runoff may have collected (CH2M HILL, 2007b). Liquids 
would be expected to infiltrate downward until they reach the water table, where they 
would move with the natural groundwater gradient. Perched groundwater conditions have 
not previously been observed at the Topock site; however, if low-permeability perching 
layers or sloping bedrock surfaces were present in the unsaturated zone, infiltrating water 
could move down-dip along the sloping surface prior to merging with the regional aquifer. 
Chromium concentrations have been detected in groundwater monitoring wells screened in 
both the alluvium and the bedrock adjacent to the TCS ridge. These chromium 
concentrations are attributed to a known source in Bat Cave Wash; however, potential 
sources, if they exist, on the TCS or in the East Ravine could be a contributing factor. 

Planning Team 
The planning team for the TCS Groundwater Investigation consists of PG&E, the California 
Department of Toxic Substances Control (DTSC), the U.S. Department of the Interior (DOI), 
interested stakeholders, and the Tribes. Designated representatives from these organizations 
met prior to the development of these DQOs to determine the appropriate number of wells 
and the approach to well installation sequencing for Step 7.  

Resources, Constraints, and Deadlines 
Resources available to complete the TCS Groundwater Investigation and subsequent steps 
in the Resource Conservation and Recovery Act (RCRA) and Corrective Action and 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
programs consist of PG&E staff and consultants, DTSC and DOI staff and consultants, 

Revise. See
previous edit.
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interested stakeholders, and Tribal staff and consultants. Resources are limited in terms of 
available knowledgeable staff and project deadlines (as outlined in the project “rainbow” 
schedule). 

There are substantial constraints on the groundwater investigation effort. Physical 
constraints within the TCS include buildings in active use, aboveground pipelines set at 
heights ranging from several inches to more than 8 feet above ground, and subsurface 
high-pressure gas lines and other utilities. The remote location of the TCS also makes certain 
investigation activities more difficult.  

The site is located in an area rich in cultural and historical resources. Several federally 
recognized Tribes have identified the larger TCS site area, which encompasses the TCS 
topographic ridge, as being of traditional, religious, and cultural importance. As a result, the 
number of boreholes permitted for installation as part of the groundwater investigation is 
very limited, which may constrain the amount of data collected in evaluation of the nature 
and extent of groundwater contamination or the technologies used to collect the data. 

The physical constraints and the types of COPCs released limit the potential migration 
control and groundwater remediation actions that could be employed to address 
constituents in groundwater potentially posing an unacceptable risk to human health and 
the environment. 

Step 2: Identify the Decisions 
Step 2 consists of identifying the decisions to be made in the TCS Groundwater 
Investigation. Activities completed in this step consist of identifying the principal study 
questions, defining the alternative actions that may be taken based on the range of possible 
outcomes, and combining the alternative actions and the principal study questions into 
decision statements. 

Two related decisions have been established to guide the collection of chemical and physical 
groundwater data and ultimately support the engineering design of the groundwater 
remedy. 

Decision 1. Determine the nature and extent of potential groundwater contamination 
beneath the TCS and determine whether a revision of the groundwater remedy is necessary 
to address the contamination, if found. If a revision is necessary, conduct necessary 
technical and administrative assessments and revise the remedy and documentation. If a 
revision is not necessary, incorporate additional nature and extent data in the groundwater 
remedy design to address the groundwater conditions beneath the TCS. 

Decision 2. Determine the nature of groundwater occurrence and movement beneath the 
TCS. 

The alternative outcomes of data collection and evaluation include:  

1. The occurrence, migration direction, and pathways of groundwater beneath the TCS, 
and nature and extent of potential contamination of the groundwater, are sufficiently 
understood and can be used to evaluate whether revision to the groundwater remedy is 
required. 

, t
of t
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2. The occurrence, migration direction, and pathways of groundwater beneath the TCS, 
and nature and extent of potential contamination of the groundwater, are not 
sufficiently understood to evaluate whether a revision to the groundwater remedy is 
required, and additional data must be collected. 

Step 3: Inputs to the Decision 
Once the necessary decisions have been determined, the next step is to identify the inputs 
required to make the decisions. The inputs for each decision are defined separately to 
ensure all required inputs have been identified. Inputs for each decision are also listed in 
Table A-1. 

Inputs to Decision 1 – TCS Groundwater Contamination 
Five types of information need to be available and considered when assessing whether the 
nature and extent of contamination are adequately understood:  

1. Comparison of COPC concentration data for various monitoring sites/intervals 

2. Potential contaminant fate and transport mechanisms  

3. Screening and comparison values  

4. Constraints on investigation (e.g., cultural resources and infrastructure occurrence) 

COPC concentration data must meet data quality criteria (including reporting limits and 
other criteria) set forth in the Draft PG&E Program Quality Assurance Project Plan (QAPP) 
(CH2M HILL, 2008a) and the Addendum to the PG&E Program QAPP for Topock Groundwater 
Monitoring and Investigation Projects (CH2M HILL, 2008b) to be considered usable. The 
COPC concentration data must be compared to background and other applicable screening 
levels (i.e., maximum contaminant levels [MCLs] and groundwater action levels) to assess 
whether the characterization of nature and extent is adequate to support Decision 1 
assessments. 

COPC concentration data must be compared between monitoring locations to evaluate 
vertical and horizontal concentration gradients. These comparisons, when combined with a 
complete soil data set, will be useful in the determination of potential source areas. 

The CSM is an input to Decision 1 because it describes the potential transport mechanisms 
and fate of COPC(s) potentially released into the environment. This ensures that 
groundwater data are collected in the appropriate locations. 

Comparison/screening levels identified for Decision 1 include: 

� Background groundwater concentrations for metals and select inorganic compounds 
(CH2M HILL 2008c, 2009a). 

� Chemical-specific applicable or relevant and appropriate requirements (ARARs) for 
COPCs in groundwater (DOI, 2009). 

Screening levels will be used to assess the extent of contamination and do not necessarily 
indicate the presence of unacceptable risk. As noted in the discussion for Step 1, physical, 

Include note that background for bedrock
groundwater has not been defined.
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cultural, and biological constraints may limit the feasibility of investigation in certain site 
areas or depth intervals. 

Inputs to Decision 2 – Groundwater Flow Directions and Pathways 
The inputs required for Decision 2 include soil and rock physical property information, and 
geologic, hydrologic, hydrogeologic, and topographic information. Existing data, as well as 
new site data, will provide information on depth to groundwater; and geotechnical, 
geochemical, and hydraulic characteristics of the soil in the vadose and saturated zones, and 
in the bedrock. 

Step 4: Study Boundaries 
Study boundaries include spatial (lateral and vertical), analytical, and temporal boundaries, 
as appropriate. Boundaries must be defined for each decision individually, as the scale at 
which data will be evaluated and the data populations of interest may vary for each 
decision. Study boundaries, especially the lateral and vertical study boundaries, are subject 
to change as additional data are collected. Temporal boundaries are required because a 
given medium may change over time. The study boundaries associated with the decisions 
are summarized in Table A-1. 

Decision 1 Study Boundaries – TCS Groundwater Contamination 
Spatial, analytical, and temporal boundaries for Decision 1 are detailed in the following 
subsections. 

Lateral Boundaries
The lateral boundary for Decision 1 consists of the entire area comprising the TCS 
topographic ridge.  

Vertical Boundaries 
The vertical boundary of the soil investigation for Decision 1 extends from the water table to 
the vertical extent of contamination. Special emphasis is given to intervals of saturated 
alluvium, the shallowest interval of saturated bedrock, and the contact between the 
unconsolidated alluvium and consolidated bedrock where bedrock is present above the 
water table. 

Analytical Boundaries 
Analytical boundaries for Decision 1 consist of chemical parameters (COPCs and general 
chemistry). Chemical parameters were defined based on the site use and release history 
described in the Revised Final RCRA Facility Investigation/Remedial Investigation (RFI/RI) 
Report, Volume 1 (CH2M HILL, 2007a) and fate and transport mechanisms as documented 
in the CSM. The approach to groundwater sample collection and analysis is provided in 
Table 2 of the Addendum. Following two or more rounds of contemporaneous sample 
collection and analysis, the suites of compounds selected for analysis will be refined, as 
determined appropriate based on the prior results and discussion with DTSC and DOI. 

Temporal Boundaries 
A minimum of two sets of contemporaneous groundwater chemical data will be collected 
and analyzed. 
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Decision 2 Study Boundaries – Groundwater Flow Directions and Pathways 
Spatial, analytical, and temporal boundaries for Decision 2 are provided below. 

Lateral Boundaries 
The lateral study boundaries for Decision 2 are the same as for Decision 1. 

Vertical Boundaries 
The vertical study boundaries for Decision 2 are the same as for Decision 1. 

Analytical Boundaries 
The analytical boundaries for Decision 2 consist of various types of hydrogeologic and 
hydrologic data, including hydrostratigraphic unit and bedrock interval elevations and 
groundwater elevations/potential. 

Temporal Boundaries 
Groundwater elevation data will be collected during contemporaneous measurement 
events.  

Step 5: Decision Rule 
Decision rules are “if…, then…” statements that describe the actions to be taken depending 
on the site-specific findings. A decision flow chart was developed for the two decisions 
identified in these DQOs. The decision process depicted in Figure 2 of the Addendum is 
described below. 

Decision 1 – TCS Groundwater Contamination 
Refer to Figure A-1 for the following discussion of the decision rule for Decision 1.  

Box 1
The first step in the groundwater investigation is to collect and analyze groundwater 
samples, and validate the groundwater chemical data from installed and developed 
monitoring wells as determined appropriate during the implementation TCS Groundwater 
Investigation (i.e., implementation of the Addendum). The validated chemical data will be 
compiled with other pertinent data (e.g., from the East Ravine Groundwater Investigation). 
Non-validated screening-level groundwater chemical data collected during field 
implementation of the Addendum, or other investigations, will be used for information 
only, and will not be used to determine the nature and extent of COPC distributions.  

The data collected during the groundwater investigation will be validated as described in 
the QAPP (CH2M HILL, 2008a) and the Addendum to the QAPP (CH2M HILL, 2008b). A 
minimum of two rounds of contemporaneous groundwater chemical data will be collected 
before the Decision 1 data evaluation is conducted. 

Box 2 
Once the new and existing data sets have been combined and reviewed, the combined data 
set will be compared to screening criteria. The combined data tables will flag each 
occurrence of a COPC exceeding one or more of the screening criteria. The following sets of 
screening values will be used: 
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� Background groundwater concentrations of dissolved metals and select inorganic 
compounds (CH2M HILL 2008c, 2009a). 

� Chemical-specific ARARs for COPCs in groundwater (DOI, 2009). 

The initial comparison will be on a sample-by-sample basis. The detected concentrations 
will first be compared to either the background concentrations (for metals and select 
inorganic compounds) or chemical-specific ARARs for COPCs in groundwater for which a 
background value has not been established.  

The data from the TCS Groundwater Investigation will then be compared to the data for the 
main plume. The initial comparison will assess whether new compounds that are not 
present at elevated concentrations in the main plume have been detected at elevated 
concentrations underneath the compressor station. The presence of elevated concentrations 
of a new compound when compared to data from the main plume may be indicative of a 
separate, TCS-related source.  

Box 3 
Where possible, isoconcentation maps will be developed from the TCS Groundwater 
Investigation data and data from any relevant near-by wells to assess the distribution of 
chemical concentrations in groundwater underneath and in the vicinity of the TCS. 
Contours will be developed for all water-bearing units encountered in the investigation, as 
appropriate, based on the analysis of data collected in Decision 2. In addition, the vertical 
contaminant profile will be evaluated to determine whether chemicals present at elevated 
concentrations in shallower water-bearing units are present at elevated concentrations in 
deeper water-bearing units. If additional data collection is desirable and feasible to complete 
this evaluation, then the investigation and/or sampling will be conducted and the new data 
will be validated (Box 1). After the new data are validated, they will be combined with the 
existing data, and the evaluation will begin again starting with Box 2.  

Box 4 
Following the assessment of the nature and extent of any contamination detected beneath 
the TCS, the data will be used to assess if the groundwater remedy can adequately address 
any new and/or higher-concentration compounds in previously characterized 
hydrogeologic units, and/or the occurrence of elevated concentrations of compounds in 
previously uncharacterized hydrogeologic units. 

Box 5 
If it is determined that a revision to the remedy is required, a technical evaluation will be 
conducted to develop the appropriate revisions, and related administrative documentation 
will be prepared. 

Decision 2 – Groundwater Flow Directions and Pathways 
Refer to Figure A-1 for the following discussion of the decision rule for Decision 2.  

Box 1
The first step in addressing Decision 2 is to collect hydrogeologic data from the new wells as 
determined appropriate during implementation of the TCS Groundwater Investigation (i.e., 
implementation of the Addendum). 
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Box 2
The second step is to integrate the new hydrogeologic data into the CSM. 

Boxes 3 and 4 
In Box 3, the new hydrogeologic data are evaluated in combination with relevant existing 
data from nearby locations to determine whether they are sufficient to evaluate the 
occurrence and behavior of groundwater. The evaluation will be conducted for all water-
bearing units investigated and will assess the sufficiency of the data to estimate flow 
directions, pathways, and flow rates. If there are sufficient data to characterize the 
hydrogeologic parameters of interest, the path leads to Box 4, and the updated the CSM will 
be used to help define the need for any remedy revision pursuant to Decision 1. 

Boxes 5 through 7 
If there are insufficient data to characterize the hydrogeologic parameters of interest to the 
degree desired, additional data collection will be considered. The first step is to evaluate 
whether additional data collection is necessary to support Decision 1 and whether that data 
collection is feasible (Box 5). The primary consideration for the decision of whether 
additional data are necessary is the residual uncertainty in the CSM (i.e., would the refined 
CSM more clearly explain the nature and extent of contamination to the point that a 
previously ambiguous conclusion regarding the adequacy of the selected groundwater 
remedy becomes more definite). Feasibility of data collection will consider the same cultural 
and biological resources and physical constraints described earlier. In addition, field 
experience during the initial well installation effort may provide added insight into the 
feasibility of further data collection.  

If the desired supplemental data collection is feasible, the next step (Box 6) is to design the 
supplemental data collection program, and the flow chart leads from there back to Box 1 for 
collection of additional data. Considerations for Box 6 are the types of data that need to be 
collected and the physical environment in which they would be collected. It should be noted 
that additional data collection may also include further literature research regarding 
physical and chemical characteristics or more detailed modeling of the area of interest (e.g., 
smaller “cells” for the groundwater flow model).  
If supplemental data collection is not feasible, the remaining uncertainty will be addressed 
in Decision 1 during the evaluation of the remedy and may result in revisions to the remedy 
design (Box 7). 
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Steps 6 and 7: Acceptable Limits on Decision Error and 
Optimized Sampling Design 

Step 6 is intended to define acceptable limits on decision errors. A decision error would 
occur if, based on the available data, the project team chooses the wrong response action in 
the sense that a different response action would have been chosen if the project team had 
access to “perfect data” or absolute truth. Decision errors will be controlled by 
implementing appropriate quality control measures as outlined in the QAPP, constructing 
monitoring wells to sample key depth intervals, sampling for a relatively wide range of 
compounds, and collecting the appropriate hydrogeologic and hydrologic data, as described 
in Step 4 (analytical boundaries). Data collection will be focused on key depth intervals, 
such as the water table, unconsolidated intervals, the contact between the unconsolidated 
alluvium and the consolidated bedrock, and shallow and deeper bedrock intervals. The 
determination of key hydrogeologic intervals will vary by location based on subsurface 
lithology. Decision error is further limited by the placement of investigation sites at 5 to 7 
locations around the TCS perimeter and by biasing the locations toward suspect areas (i.e., 
areas of concern and/or areas with known releases to soil), where feasible. Decision errors 
related to excess data collection (i.e., cultural boundaries) and cross-contamination of deeper 
intervals due to elevated concentrations of COPCs at shallower depths will be minimized by 
implementing a “step-down” approach to investigation where shallower key depth 
intervals are characterized prior to a decision to initiate deeper investigation. 

The purpose of Step 7 is to “identify a resource-effective data collection design for generating data 
that are expected to satisfy the DQOs” (USEPA, 2000). Step 7 seeks to integrate the desired 
investigation effort, as well as any practical constraints that exist. The optimized 
investigation design consists of 5 to 7 monitoring well locations selected based on the 
assessment of the data needs and site constraints. Well locations are shown in Figure 2 of the 
Addendum. 
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APPENDIX HERA 
Human and Ecological Risk Assessment of Groundwater Impacted by 

Activities as Solid Waste Management Unit (SWMU) 1/Area of Concern 
(AOC) 1 and SWMU 2 PG&E Topock Compressor Station, Needles, 

California December 2009 



Topock Project Executive Abstract 
Document Title:  Pacific Gas and Electric Company,  Final

Groundwater Human Health and Ecological Risk 
Assessment , Topock Compressor Station, 
Needles, California 

Submitting Agency/Authored by:  PG&E 

Final Document?     Yes       No              

Date of Document: November 12, 2009 

Who Created this Document?:  (i.e. PG&E, DTSC, DOI, Other) 
PG&E 

 

Priority Status:     HIGH     MED     LOW 
Is this time critical?    Yes              No              

Action Required:             
 Information Only       Review & Comment    

       Return to:   ____________________    
       
           By Date: ________________ 

 Other / Explain:     

Type of Document: 
 Draft              Report               Letter             Memo       

 
 Other / Explain:  

What does this information pertain to? 
 Resource Conservation and Recovery Act (RCRA) Facility 

Assessment (RFA)/Preliminary Assessment (PA)          
 RCRA Facility Investigation (RFI)/Remedial Investigation (RI) 

(including Risk Assessment)      
 Corrective Measures Study (CMS)/Feasibility Study (FS)            
 Corrective Measures Implementation (CMI)/Remedial Action            
 California Environmental Quality Act (CEQA)/Environmental 

Impact Report (EIR)               
 Interim Measures     
 Other / Explain:        

 

Is this a Regulatory Requirement? 
 Yes         
 No 

If no, why is the document needed? 

What is the consequence of NOT doing this item? What is the 
consequence of DOING this item?  
 
Increased regulatory coordination after completion of the 
CMS/FS, potentially significant changes to CMS/FS, and 
potentially significant slip in overall schedule. 
 
Added certainty that the CMS/FS will include language 
consistent with the findings and conclusions of the GWRA 
(delete appropriate chemicals of concern), thereby allowing 
the project to proceed on schedule. 
 

Other Justification/s:
 Permit              Other / Explain:          

Brief Summary of attached document:
 
Evaluates the potential risks to human health and ecological receptors that could be exposed to constituents in groundwater at the 
Pacific Gas and Electric Company (PG&E) Topock Compressor Station. 
 
Written by:  ARCADIS on behalf of PG&E 

Recommendations:  Approval of Human and Ecological Risk Assessment of Groundwater Impacted by Activities at Solid Waste Management Unit 
(SWMU) 1/Area of Concern (AOC) 1 and SWMU 2 (GWRA) in order to keep schedule commitments. 
 

How is this information related to the Final Remedy or Regulatory Requirements:   
The GWRA will be used to help identify risks associated with chemicals  in groundwater and chemicals which need to be carried 
forward for remediation. 
Other requirements of this information? 
 



Version 8                      

Related Reports and Documents: 
Click any boxes in the Regulatory Road Map (below) to be linked to the Documents Library on the DTSC Topock Web 
Site (www.dtsc-topock.com). The link to the Documents Library is currently UNDER CONSTRUCTION. 

  

RFA/PA
Corrective Measures

Implementation (CMI)/
Remedial Action

Corrective Action
Completion/

Remedy in Place

RFI/RI
(incl. Risk

Assessment)
CMS/FS

CEQA/EIR

Interim
Measures

Other 

Legend 
RFA/PA – RCRA Facility Assessment/Preliminary Assessment 
RFI/RI – RCRA Facility Investigation/CERCLA Remedial Investigation (including Risk Assessment) 
CMS/FS – RCRA Corrective Measure Study/CERCLA Feasibility Study 
CEQA/EIR – California Environmental Quality Act/Environmental Impact Report



 
 

Pacific Gas and 
Electric 
Company 

Yvonne Meeks 
Manager 
 
Environmental Remediation 
Gas T&D Department 

Mailing Address 
4325 South Higuera Sreet 
San Luis Obispo, CA  93401 
Location 
6588 Ontario Road 
San Luis Obispo, CA 93405 
Tel:  (805) 234-2257 
Email:  yjm1@pge.com

December 4, 2009 
 
 
Mr. Aaron Yue 
Chief, Permitting Unit, Geology Permitting and Corrective Action Branch 
Department of Toxic Substances Control (DTSC) 
5796 Corporate Avenue  
Cypress, CA 90630 
 
Ms. Pamela S. Innis 
Office of Environmental Policy and Compliance 
U.S. Department of Interior (USDOI) 
P.O. Box 25007 (D-108) 
Denver, CO 80225-0007 
 
Subject:  PG&E Topock Compressor Station, Needles, California 
 Human and Ecological Risk Assessment of Groundwater Impacted by Activities 

as Solid Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and 
SWMU 2 

 
 
Dear Mr. Yue and Ms. Innis: 
 
Enclosed is the Final Human and Ecological Risk Assessment of Groundwater Impacted by 
Activities at Solid Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU 2, 
formerly titled Draft Groundwater Human Health and Ecological Risk Assessment (GWRA) for 
the Pacific Gas and Electric Company (PG&E) Topock Compressor Station (TCS). Despite the 
title change, this document is still being referred to here and throughout the document as the 
GWRA. PG&E prepared the GWRA in coordination with the RCRA Facility 
Investigation/Remedial Investigation (RFI/RI), and in accordance with the approved Revised 
Human Health and Ecological Risk Assessment Work Plan (ARCADIS, 2008) and Revised 
Addendum to the Revised Human Health and Ecological Risk Assessment Work Plan 
(ARCADIS, 2009). 
 
Two versions of the Final GWRA were submitted electronically on November 12, 2009 
incorporating revisions based on comments received from Department of Toxic Substances 
Control (DTSC) in a letter dated October, 28, 2009, and from the U.S. Department of the Interior 
(USDOI) in a letter dated November 5, 2009.  These included: 
 

1. The Final GWRA showing changes to the text in redline mode. 
2. Cover letter and the clean version of the Final GWRA (with all changes accepted). 

 
 



Mr. Aaron Yue 
Ms. Pamela Innis 
4 December 2009 

 

Topock GWRA Cover Letter + Cert Stmt_ Final.doc 

 
Page 2 of 2

Concurrence on the Final GWRA was received from DTSC November 23, 2009 and from 
USDOI on November 19, 2009.  No additional changes have been made to the Final GWRA 
since it was submitted to DTSC and DOI on November 12, 2009. 
 
 
If you have any questions regarding this revised GWRA, please call me at (805) 546-5243. 
 
Sincerely, 

 
Yvonne Meeks 
Topock Project Manager 
 
Enclosures: 
Final Human and Ecological Risk Assessment of Groundwater Impacted by Activities at SWMU 
1/AOC1 and SWMU 2  
 
cc:   Carrie Marr, USFWS     

Mike Eichelberger, DTSC 
Shukla Roy-Semmen, DTSC 
Karen Baker, DTSC 
Dennis Smith, SAIC 



 

Imagine the result

Pacific Gas and Electric Company 

 

Human and Ecological Risk 
Assessment of Groundwater 
Impacted by Activities at Solid 
Waste Management Unit (SWMU) 
1/Area of Concern (AOC) 1 and 
SWMU 2 

Topock Compressor Station 
Needles, California 

November 2009 

 
 
 
 
 



 

 

Human and Ecological Risk 
Assessment of Groundwater 
Impacted by Activities at Solid 
Waste Management Unit 
(SWMU) 1/Area of Concern 
(AOC) 1 and SWMU 2 
 
Topock Compressor Station 
Needles, California 
 
 

 
 
 
  
Kimberly Walsh, MPH 
Principal Scientist 
 
 
 
  
Bridgette DeShields 
Risk Assessor 
Vice President 
 
 
 
  
Lisa R. Kellogg, PG, CEM 
Project Manager 

Prepared for: 

Pacific Gas and Electric Company 
 

Prepared by: 

ARCADIS 
2033 North Main Street 
Suite 340 
Walnut Creek 
California 94596 
Tel 925.274.1100 
Fax 925.274.1103 
 

Our Ref.: 

RC000689.0006.00002 
 

Date: 

November 2009 
 
 
This document is intended only for the use 

of the individual or entity for which it was 

prepared and may contain information that 

is privileged, confidential and exempt from 

disclosure under applicable law. Any 

dissemination, distribution or copying of 

this document is strictly prohibited. 

 



 

 
 
 

  

Authorizing Signatures 

 

 

EarthRisk, Inc. 

 

 

  Novemer 13, 2009  
Winifred H. Curley, PhD Date 
President 

 

 

Iris Environmental 

 
 
   November 13, 2009  
Adrienne LaPierre Date 
Principal 
Health Sciences Group 



Final Topock GWRA Nov 2009 Clean.doc ii 

 
 
Table of Contents 

  

Executive Summary 1 

1.  Introduction 1-1 

1.1  Objectives and Overview 1-1 

1.2  Regulatory Framework 1-3 

1.3  Organization of Risk Assessment Report 1-3 

2.  Site History and Characteristics 2-1 

2.1  Site Physical Characteristics 2-1 

2.1.1  Geology 2-1 

2.1.2  Hydrology and Hydrogeology 2-2 

2.2  Ecological Characteristics 2-2 

2.2.1  Programmatic Biological Assessment 2-3 

2.2.2  Uplands 2-3 

2.2.3  Riparian Corridor 2-3 

2.2.4  Special-Status Species 2-4 

2.3  Land Use 2-4 

2.3.1  Current Land Use 2-4 

2.3.2  Future Land Use 2-6 

2.4  Site Historical Operations 2-8 

2.4.1  Solid Waste Management Units/Areas of Concern 2-9 

2.4.2  Known Groundwater Plume 2-9 

2.5  Groundwater and Surface Water Investigations 2-9 

2.5.1  Phase 1 2-10 

2.5.2  Phase 2 2-10 

2.5.3  Phase 3 2-11 

2.5.4  Phase 4 2-11 

2.5.5  Phase 5 2-11 



Final Topock GWRA Nov 2009 Clean.doc iii 

 
 
Table of Contents 

  

2.5.6  Phase 6 2-12 

2.5.7  Background Investigations 2-13 

2.5.8  Additional Investigations in Response to Stakeholder Comments 2-13 

2.5.9  Ongoing Groundwater Characterization 2-14 

2.5.10  Summary 2-14 

3.  Summary of Investigations and Analytical Results 3-1 

3.1  Summary of Data Included in the Risk Assessment 3-2 

3.1.1  Hydrogeologic Investigations 3-3 

3.1.1.1  Wells for RFI/RI Characterization 3-3 

3.1.1.2  Groundwater Monitoring Zones Designations 3-3 

3.1.2  Site-Wide Groundwater Sampling 3-4 

3.1.3  Surface Water Sampling 3-4 

3.1.4  Scope of Groundwater Background Sampling 3-5 

3.2  Discussion of Groundwater and Surface Water Monitoring Results 3-6 

3.2.1  Groupings of Groundwater and Surface Water Data 3-7 

3.2.1.1  Background Groundwater 3-7 

3.2.1.2  Site Groundwater 3-7 

3.2.1.3  Floodplain Groundwater 3-8 

3.2.1.4  Surface Water 3-9 

3.2.2  Process for Identifying ICOPCs for Inclusion in the Risk 
Assessment 3-10 

3.2.3  General Discussion of Groundwater Sampling Results 3-13 

3.2.3.1  Background Groundwater 3-13 

3.2.3.2  Site Groundwater 3-13 

3.2.3.3  Floodplain Groundwater 3-13 

3.2.4  Surface Water 3-13 

3.3  Data Usability 3-14 



Final Topock GWRA Nov 2009 Clean.doc iv 

 
 
Table of Contents 

  

3.3.1  Data Sources 3-14 

3.3.2  Documentation 3-15 

3.3.3  Analytical Methods and Detection Limits 3-16 

3.3.3.1  Groundwater:  Comparison of Analytical Detection Limits 
to Background Upper Tolerance Limits 3-16 

3.3.3.2  Groundwater:  Comparison of Analytical Detection Limits 
to Drinking Water Criteria 3-17 

3.3.3.3  Surface Water:  Comparison of Analytical Detection 
Limits to Surface Water Criteria 3-17 

3.3.4  Data Review and Validation 3-17 

3.3.5  Data Quality Indicators: Representativeness, Completeness, and 
Comparability 3-19 

3.3.6  Management of Non-Detect Data 3-20 

3.3.7  Management of Field Duplicate Data and Multiple Analytical 
Techniques 3-21 

4.  Identification of Constituents of Potential Concern 4-1 

4.1  Groundwater 4-1 

4.1.1  Process for Comparing Site Concentrations to Background 
Concentrations 4-1 

4.1.2  Determination of Well-Specific COPCs 4-4 

4.1.3  Determination of Floodplain COPCs 4-5 

4.2  Groundwater-to-Surface Water Transport Evaluation 4-6 

4.2.1  Step 1:  Comparison of Floodplain Concentrations to Surface 
Water Criteria 4-7 

4.2.2  Step 2:  Comparison of Concentrations in Downstream Surface 
Water to Surface Water Criteria 4-8 

4.2.3  Step 3:  Comparison of Downstream Data to Upstream Data 4-8 

4.2.4  Conclusion 4-10 

5.  Exposure Assessment 5-1 

5.1  Physical Setting 5-1 

5.2  Sources of Groundwater Contamination 5-2 



Final Topock GWRA Nov 2009 Clean.doc v 

 
 
Table of Contents 

  

5.3  Potential Transport Mechanisms 5-3 

5.4  Potentially Exposed Populations 5-4 

5.5  Exposure Pathways 5-5 

5.6  Exposure Point Concentrations 5-5 

5.7  Quantification of Potential Constituent Intakes 5-6 

5.7.1  Exposure Point Concentration 5-7 

5.7.2  Contact Rate 5-7 

5.7.3  Exposure Frequency and Duration 5-7 

5.7.4  Body Weight 5-8 

5.7.5  Averaging Times 5-8 

6.  Toxicity Assessment 6-1 

6.1  Toxicity Assessment for Carcinogenic Effects 6-1 

6.2  Toxicity Assessment for Noncarcinogenic Effects 6-2 

6.3  Toxicity Assessment for Lead 6-3 

7.  Risk Characterization 7-1 

7.1  Human Health Risk Assessment Methodology 7-1 

7.1.1  Cancer Risk Methodology 7-1 

7.1.2  Noncancer Hazard Methodology 7-3 

7.2  Overview of Human Health Risk Assessment Results 7-5 

7.2.1  Calculation Input 7-5 

7.2.2  Well-Specific Results 7-6 

7.2.2.1  Cancer Risk Estimates 7-6 

7.2.2.2  Noncancer Hazards 7-6 

7.2.2.3  Lead 7-8 

7.3  Discussion of Results 7-8 

7.3.1  No Potential Risk/Hazard 7-12 

7.3.2  Low Potential Risk/Hazard 7-12 



Final Topock GWRA Nov 2009 Clean.doc vi 

 
 
Table of Contents 

  

7.3.2.1  Barium 7-13 

7.3.2.2  Cadmium 7-13 

7.3.2.3  Cobalt 7-14 

7.3.2.4  Nickel 7-15 

7.3.2.5  Nitrate as Nitrogen 7-15 

7.3.2.6  Selenium 7-17 

7.3.2.7  Silver 7-18 

7.3.2.8  Thallium 7-18 

7.3.2.9  Conclusions 7-19 

7.3.3  Low to Moderate Level of Potential Risk/Hazard 7-20 

7.3.3.1  Fluoride 7-20 

7.3.3.2  Lead 7-22 

7.3.3.3  Molybdenum 7-23 

7.3.3.4  Vanadium 7-25 

7.3.3.5  Conclusions 7-26 

7.3.4  Moderate Level of Potential Risk/Hazard 7-27 

7.3.4.1  Antimony 7-27 

7.3.4.2  Arsenic 7-29 

7.3.4.3  Conclusions 7-31 

7.3.5  Moderate to High Level of Potential Risk/Hazard 7-32 

7.4  Risk/Hazard Results Estimated Exclusively for SWMU 1/AOC 1-Related 
Constituents 7-32 

7.4.1  Contribution of Molybdenum with Other Facility Related 
Compounds to Estimated Hazard 7-34 

7.4.2  Essential Nutrient Considerations 7-35 

7.4.2.1  Summary of Molybdenum Essential Nutrient Evaluation 7-37 

7.4.2.2  Summary and Conclusions of Additional Molybdenum 
Evaluations 7-38 

7.4.2.3  Summary of Selenium Essential Nutrient Evaluation 7-39 



Final Topock GWRA Nov 2009 Clean.doc vii 

 
 
Table of Contents 

  

7.4.2.4  Summary and Conclusions of Additional Selenium 
Evaluation 7-40 

7.5  Summary of Constituents of Concern 7-40 

8.  Risk-Based Remediation Goals/Applicable Drinking Water Criteria 8-1 

9.  Uncertainties 9-1 

9.1  Data Evaluation 9-1 

9.2  Selection of Constituents of Potential Concern for Inclusion in the 
Quantitative Groundwater Risk Assessment 9-2 

9.2.1  Uncertainty Associated with Background Comparisons: Impact on 
the Conclusions of the Risk Assessment when Determining if 
Constituents are Present at or Below Background Concentrations 9-2 

9.2.2  Impact of Multiple Comparisons on the Identification of 
Constituents to Include in the Quantitative Risk Assessment 9-4 

9.2.3  Impact of Elevated Detection Limits on the Identification of 
Constituents to Include in the Quantitative Risk Assessment 9-5 

9.3  Evaluation of the Groundwater-to-Surface Water Transport Pathway 9-6 

9.4  Exposure Assessment 9-8 

9.4.1  Exposure Scenario 9-8 

9.4.2  Calculation of Representative Exposure Point Concentrations 9-9 

9.4.2.1  Impact of Elevated Detection Limits on Representative 
Exposure Point Concentrations 9-9 

9.4.2.2  Use of Individual Monitoring Wells as Future 
Representative Exposure Concentrations 9-10 

9.5  Toxicity Assessment 9-11 

9.6  Cumulative Risks and Upcoming Soil Investigations 9-13 

10. Conclusions and Recommendations 10-1 

11. References 11-1 



Final Topock GWRA Nov 2009 Clean.doc viii 

 
 
Table of Contents 

  

Tables 

Table 2-1 Representative Upland Animal Species 

Table 2-2 Representative Upland Plant Species 

Table 2-3 Representative Riparian Animal Species 

Table 2-4 Representative Riparian Plant Species 

Table 2-5 SWMUs, AOCs, and Other Undesignated Areas 

Table 3-1a Summary of Groundwater Sampling Events – Metals 

Table 3-1b Summary of Groundwater Sampling Events – Other Constituents 

Table 3-2 Summary of Surface Water Sampling Events 

Table 3-3 Summary of Groundwater Well Groupings 

Table 3-4a Summary of Constituents Sampled in Background Groundwater 

Table 3-4b Summary of Constituents Sampled in Site Groundwater 

Table 3-4c Summary of Constituents Sampled in Floodplain Groundwater 

Table 3-5 Summary of Surface Water Sampling Location Groupings 

Table 3-6a Summary of Constituents Sampled in Upstream Surface Water 

Table 3-6b Summary of Constituents Sampled in Downstream Surface Water 

Table 3-7a Summary of Groundwater and Floodplain ICOPCs in Background 
Groundwater 

Table 3-7b Summary of Groundwater ICOPCs in Site Groundwater 

Table 3-7c Summary of Floodplain ICOPCs in Floodplain Groundwater 

Table 3-8a Summary of Floodplain ICOPCs in Upstream Surface Water 

Table 3-8b Summary of Floodplain ICOPCs in Downstream Surface Water 

Table 3-9 Comparison of Analytical Detection Limits to Background 
Groundwater UTLs 

Table 4-1a Well-Specific Statistical Summary of Groundwater ICOPCs in Site 
Groundwater – Comparison of Maximum Concentrations to 
Background UTLs 

Table 4-1b Well-Specific Statistical Summary of Groundwater ICOPCs in Site 
Groundwater – Background Population Comparision 

Table 4-2 Estimated EPCs of Well-Specific COPCs in Site Groundwater 



Final Topock GWRA Nov 2009 Clean.doc ix 

 
 
Table of Contents 

  

Table 4-3 Site-Wide Statistical Summary of Floodplain ICOPCs in Site 
Groundwater – Comparison to Background 

Table 4-4 Estimated EPCs of Floodplain COPCs in Floodplain Groundwater – 
Comparison to Surface Water Quality Criteria 

Table 4-5 Estimated EPCs of Floodplain COPCs in Downstream Surface 
Water – Comparison to Surface Water Quality Criteria 

Table 4-6 Statistical Summary of Floodplain COPCs in Surface Water – 
Downstream vs. Upstream Population Comparison 

Table 5-1 Standard Default Exposure Assumptions:  Hypothetical Future 
Groundwater User 

Table 5-2 Physicochemical Properties 

Table 5-3 CDI Equations 

Table 6-1 Carcinogenic and Noncarcinogenic Toxicity Values 

Table 7-1 Summary of Estimated Potential Cancer Risk:  Future Hypothetical 
Groundwater User – Well-Specific 

Table 7-2 Summary of Estimated Potential Noncancer Hazard Indices:  Future 
Hypothetical Child Groundwater User – Well-Specific 

Table 7-3 Summary of Estimated Potential Noncancer Hazard Indices:  Future 
Hypothetical Adult Groundwater User – Well-Specific 

Table 7-4 Percentage Contributions by COPCs to Estimated Potential 
Cumulative Noncancer Hazard Indices:  Future Hypothetical Child 
Groundwater User – Well-Specific 

Table 7-5 Comparison of Estimated Lead EPCs to the California Action 
Level – Well-Specific 

Table 7-6 Summary of Estimated Potential Human Health Risk Assessment 
Results:  Hypothetical Future Groundwater User 

Table 8-1 Applicable Drinking Water Criteria 

Table 9-1 Statistical Summary of ICOPC Concentrations in Groundwater – 
Well-Specific – Screened Out by Population Comparisons 

Table 9-2 Groundwater Sampling Results for Well/Chemical Pairs Screened 
Out by Population Comparisons 

Table 9-3 Groundwater Samples where Analytical Detection Limits Exceed 
Maximum Detected Concentration and Background UTL 

Table 9-4 Comparison of Floodplain Groundwater Concentrations to Analytical 
Detection Limits and Surface Water Criteria 



Final Topock GWRA Nov 2009 Clean.doc x 

 
 
Table of Contents 

  

Table 9-5 Comparison of Surface Water Concentrations to Analytical Detection 
Limits and Surface Water Criteria 

Table 9-6 Comparison of Detection Limits to Maximum Detected 
Concentrations and to RBCs 

 

Figures 

Figure 1-1 Site Location Map 

Figure 1-2 Surrounding Properties 

Figure 1-3 Nearby Communities and Development 

Figure 1-4 Overview of Risk Assessment in the Topock Regulatory Process 

Figure 2-1 Site Topography 

Figure 2-2 Site Geologic Features 

Figure 2-3 Site Hydrogeologic Features 

Figure 2-4 Vegetation Communities 

Figure 2-5 Anticipated Future Land Use 

Figure 2-6 Known Active Supply Wells in the APE 

Figure 2-7 SWMUs, AOCs, and Other Undesignated Areas to be Addressed in 
RFI/RI 

Figure 2-8 Groundwater Sampling Locations for Risk Assessment 
Characterization 

Figure 2-9 Background Groundwater Sampling Locations for RFI/RI 
Characterization 

Figure 2-10 Surface Water Sampling Locations 

Figure 2-11 Pore Water Sampling Locations 

Figure 3-1 Determination of Initial Constituents of Potential Concern (ICOPCs) 

Figure 4-1 Determination of Well-Specific Constituents of Potential Concern 
(COPCs) 

Figure 4-2 Determination of Floodplain Constituents of Potential Concern 
(COPCs) 

Figure 4-3 Groundwater-to-Surface Water Transport Evaluation 



Final Topock GWRA Nov 2009 Clean.doc xi 

 
 
Table of Contents 

  

Figure 5-1 Conceptual Site Model 

Figure 7-1 Estimated Potential Cumulative Cancer Risks:  Future Hypothetical 
Age-Adjusted Adult Groundwater User 

Figure 7-2 Estimated Potential Cumulative Noncancer Hazard Indices:  Future 
Hypothetical Child Groundwater User 

Figure 7-3 Contributions of COPCs to Estimated Potential Noncancer Hazard 
Indices:  Future Hypothetical Child Groundwater User 

Figure 7-4 Estimated EPCs in Groundwater – Lead 

Figure 7-5 Estimated Potential Noncancer Hazard Indices for Nitrate as 
Nitrogen:  Future Hypothetical Child Groundwater User 

Figure 7-6 Estimated Potential Noncancer Hazard Indices for Selenium:  Future 
Hypothetical Child Groundwater User 

Figure 7-7 Estimated Potential Noncancer Hazard Indices for Fluoride:  Future 
Hypothetical Child Groundwater User 

Figure 7-8 Estimated Potential Noncancer Hazard Indices for Molybdenum:  
Future Hypothetical Child Groundwater User 

Figure 7-9 Estimated Potential Noncancer Hazard Indices for Vanadium:  
Future Hypothetical Child Groundwater User 

Figure 7-10 Estimated Potential Noncancer Hazard Indices for Antimony:  Future 
Hypothetical Child Groundwater User 

Figure 7-11 Estimated Potential Noncancer Hazard Indices for Arsenic:  Future 
Hypothetical Child Groundwater User 

Figure 7-12 Estimated Potential Noncancer Hazard Indices for Hexavalent 
Chromium:  Future Hypothetical Child Groundwater User 

 

Appendices 

A Groundwater Data Summary 

B Surface Water Data Summary 

C Surface Water Data Summary – Metropolitan Water District of Southern 
California 

D Evaluation of Other Chemicals 

E Data Usability Matrix 

F ProUCL 4.0 Output Reports 



Final Topock GWRA Nov 2009 Clean.doc xii 

 
 
Table of Contents 

  

G Groundwater Risk Assessment Sensitivity Analysis 

H Human Health and Ecological Surface Water Criteria (Tables 5-1 and 7-1 
from RAWP [ARCADIS, 2008]) 

I Supplemental Ecological Risk Evaluation to Address HERD Comments 
Dated March 26, 2009; June 17, 2009; and September 10, 2009 

J Conceptual Site Models (Figures 4-2 and 4-3 from RAWP [ARCADIS, 
2008]) 

K Evaluation of Secondary Exposure Pathways 

L Groundwater Chronic Daily Intakes 

M Supplemental Evaluation to Address Nutritional Essentiality: Molybdenum 
and Selenium 

N Target Organs Impacted by Selenium, Nitrate, Molybdenum, and 
Hexavalent Chromium 

O Estimated Potential Cancer Risks and Noncancer Hazard Indices – 
Hypothetical Future Groundwater User 

P Determination of Material Contributors to Elevated Cumulative Noncancer 
Hazard at Individual Groundwater Wells 

Q Risk-Based Concentrations of Constituents of Potential Concern in 
Groundwater 

R Contributions of SWMU 1/AOC 1 Constituents of Potential Concern to 
Elevated Cumulative Noncancer Hazard 

S Responses to Stakeholder Comments and Comment Resolution 

 

Acronyms and Abbreviations 

AOC area of concern 

APE area of potential effects 

ARAR applicable or relevant and appropriate requirement 

BCW Bat Cave Wash 

bgs below ground surface 

BNSF Burlington Northern Santa Fe 



Final Topock GWRA Nov 2009 Clean.doc xiii 

 
 
Table of Contents 

  

CACA Corrective Action Consent Agreement 

CAL California Action Level 

CalEPA California Environmental Protection Agency 

CDI chronic daily intake  

CERCLA Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 

cm2 square centimeters 

CMS/FS Corrective Measures Study/Feasibility Study 

COC constituent of concern 

COPC constituent of potential concern 

CSF cancer slope factor 

CSM conceptual site model 

DRI Dietary Reference Intake 

DTSC Department of Toxic Substances Control 

EAR estimated average requirements 

E&E Ecology and Environment 

ED exposure duration 

EF exposure frequency 

EPC exposure point concentration 

ET exposure time 

GMP groundwater monitoring program 

GWRA Groundwater Risk Assessment 

HERD Human and Ecological Risk Division 

HHRA human health risk assessment  



Final Topock GWRA Nov 2009 Clean.doc xiv 

 
 
Table of Contents 

  

HI hazard index 

HNWR Havasu National Wildlife Refuge 

HQ hazard quotient 

ICOPC initial constituent of potential concern 

IM interim measure 

IM3 Interim Measure #3 

IOM Institute of Medicine 

IRIS Integrated Risk Information System 

L/d liters per day 

LOAEL lowest observed adverse effects level 

MCL maximum contaminant level 

mg/day milligrams per day 

mg/kg-bw/day milligrams per kilogram body weight per day 

mg/L milligrams per liter 

MWD Metropolitan Water District of Southern California 

NCP National Contingency Plan 

NOAEL no observed adverse effects level 

OEHHA Office of Environmental Health Hazard Assessment 

OTM of the mean 

PAH polycyclic aromatic hydrocarbon  

PBA Programmatic Biological Assessment 

PC permeability coefficient 

PCB polychlorinated biphenyl 



Final Topock GWRA Nov 2009 Clean.doc xv 

 
 
Table of Contents 

  

PG&E Pacific Gas and Electric Company 

PMP Performance Monitoring Program 

QAPP Quality Assurance Project Plan 

QA quality assurance  

QC quality control  

RAWP Risk Assessment Work Plan 

RBC risk-based concentration 

RCRA Resource Conservation and Recovery Act 

RDA recommended dietary allowance 

RfD reference dose 

RfDi chronic inhalation reference dose 

RfDo chronic oral reference dose 

RFI/RI RCRA facility investigation/remedial investigation 

RME reasonable maximum exposure 

RMP River Monitoring Program  

RSL regional screening level  

SA surface area 

SAP Sampling and Analysis Plan 

SFi inhalation slope factor 

SFo oral slope factor 

(the) site Pacific Gas and Electric Company (PG&E) Topock 
Compressor Station 

SVOC semivolatile organic compound 

SWMU solid waste management unit 



Final Topock GWRA Nov 2009 Clean.doc xvi 

 
 
Table of Contents 

  

TDS total dissolved solids 

TPH total petroleum hydrocarbons 

UCL upper confidence limit 

UF uncertainty factor 

µg/day micrograms per day 

µg/kg/day micrograms per kilogram per day 

µg/L micrograms per liter 

UL tolerable upper intake level 

USBLM U.S. Bureau of Land Management 

USBOR U.S. Bureau of Reclamation 

USDOI U.S. Department of Interior 

USEPA U.S. Environmental Protection Agency 

USFWS U.S. Fish and Wildlife Service 

UTL upper threshold limit 

VOC volatile organic compound 

 



Final Topock GWRA Nov 2009 Clean.doc ES-1 

HERA of Groundwater 
Impacted by Activities 
at SWMU 1/AOC 1 and 
SWMU 2 

Topock Compressor Station 
Needles, California 

 

Executive Summary 

ES.1  Introduction 

This Groundwater Human Health and Ecological Risk Assessment (GWRA) describes the potential risks to 
human health and ecological receptors associated with groundwater impacted by activities at Solid Waste 
Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU 2 of the Pacific Gas and Electric 
Company (PG&E) Topock Compressor Station. PG&E is conducting investigative and remedial activities at 
the site, including this GWRA, pursuant to the Resource Conservation and Recovery Act (RCRA) and the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA). 

The compressor station is located in eastern San Bernardino County, approximately 15 miles southeast of 
Needles, California. The compressor station occupies approximately 15 acres of a 65-acre parcel of PG&E-
owned land. However, the Study Area1 for investigative and remedial activities covers additional surrounding 
land owned and/or managed by government agencies including the U.S. Bureau of Land Management 
(USBLM), U.S. Bureau of Reclamation (USBOR), U.S. Fish and Wildlife Service (USFWS), San Bernardino 
County, California Department of Transportation, and Burlington Northern Santa Fe (BNSF) Railroad. 

A complete description of the site background can be found in the Revised Final RCRA Facility 

Investigation/Remedial Investigation Report, Volume 1 – Site Background and History (Revised Final RFI/RI 
Volume 1; CH2M HILL, 2007a). 

ES.1.1 Purpose 

The purpose of this GWRA is to provide information about potential human health threats and ecological 
risks posed by groundwater impacted by chemical releases from SWMU 1/AOC 1 and SWMU 2 and to 
assist risk management decision making (USEPA, 1989; USEPA, 1997a). The approach, methods, and 
assumptions used in this GWRA are consistent with the Risk Assessment Work Plan (RAWP) (ARCADIS, 
2008), reviewed and approved by the California Department of Environmental Protection (CalEPA) 
Department of Toxic Substances Control (DTSC) and the U.S. Department of the Interior (USDOI) (CalEPA, 
2009; USDOI, 2009). 

                                                      

1 The Study Area is located in the southern portion of the Mohave Valley, along the California/Arizona border in eastern San Bernardino 

County, California. The Area of Potential Effect (APE) depicted in the Programmatic Biological Assessment (PBA; CH2M HILL, 2007b) 

forms the approximate boundary of the RFI/RI Study Area. For purposes of this GWRA, Study Area and site are used interchangeably. 
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This GWRA evaluates all constituents detected in the groundwater, as presented in the RCRA Facility 

Investigation/Remedial Investigation Report, Volume 2 – Hydrogeologic Characterization and Results of 
Groundwater and Surface Water Investigation (RFI/RI Volume 2; CH2M HILL, 2009a) and the RCRA Facility 

Investigation/Remedial Investigation Report, Volume 2 Addendum: Hydrogeologic Characterization and 

Results of Groundwater and Surface Water Investigations (RFI/RI Volume 2 Addendum; CH2M HILL, 
2009b)2, and identifies the constituents that could pose an unacceptable risk to either human health or the 
ecological environment. Constituents are evaluated in the GWRA even if the RFI/RI Volume 2 (CH2M HILL, 
2009a) concludes that the constituents are not related to SWMU 1/AOC 1 or SWMU 2. The GWRA 
combines the quantitative estimates of risk with the findings of the RFI/RI Volume 2 and recommends a final 
list of compounds, referred to as Constituents of Concern (COCs), to be carried forward to the Corrective 
Measures Study/Feasibility Study (CMS/FS). 

As defined by the RFI/RI Volume 1 (CH2M HILL, 2007a), the SWMUs and AOCs addressed in the RFI/RI 
Volume 2 and Addendum (CH2M HILL, 2009a; 2009b) and this GWRA are those associated with the 
historical discharge of wastewater from the facility. These include:  

• SWMU 1/AOC 1 – Bat Cave Wash (BCW) former percolation bed and surrounding area  

• SWMU 2 – Inactive Injection Well PGE-08. 

Wastewater discharged to the BCW consisted primarily of cooling tower blowdown (about 95%) and a minor 
volume of effluent from an oil/water separator and other facility maintenance operations (about 5%). 
Between 1951 and 1964, the wastewater discharged contained hexavalent chromium. Groundwater data 
results indicate that the hexavalent chromium plume (greater than the site-specific background value of 32 
micrograms per liter [µg/L]) is confined to the alluvial aquifer and extends from the southern edge of the 
alluvial aquifer (upper BCW) to the Colorado River floodplain, covering about 90 acres. Natural reducing 
conditions observed in the shallow and mid-depth fluvial sediments in the floodplain area significantly limits 
the movement of hexavalent chromium and results in a sharp decrease in hexavalent chromium 
concentrations in groundwater in the floodplain adjacent to the Colorado River (CH2M HILL, 2009a). This 
GWRA was conducted to assess potential risks associated with the recognized groundwater plume and 
other constituent detections in groundwater and to evaluate the significance of the potential transport 
pathway from the groundwater to the Colorado River.  

                                                      

2 The RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) includes data collected through September 2008. The GWRA includes data 

presented in the Addendum collected through July 2008. 
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ES.1.2 Regulatory Framework 

The CalEPA DTSC is the lead state agency directing remedial and investigative activities for the project in 
accordance with federal RCRA. Under terms of the Corrective Action Consent Agreement (CACA) signed 
with DTSC in February 1996, PG&E agreed to conduct an RFI to identify and evaluate the nature and extent 
of hazardous waste and constituent releases at the site. The USDOI is the lead federal agency responsible 
for oversight of CERCLA response actions being conducted by PG&E for the portions of the site on land 
managed by the federal agencies (USBLM, USBOR, and USFWS) identified above. In July 2005, PG&E and 
the federal agencies entered into an Administrative Consent Agreement (USDOI, 2005) to implement 
response actions at the site as set forth in the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) (40 CFR Part 300). 

ES.2  Site History and Study Area Characteristics 

A general description of Study Area characteristics (geology, hydrogeology, ecology, and land use) and site 
history, including operations and environmental investigations, is presented below. Sources of background 
information were the Final Programmatic Biological Assessment (PBA; CH2M HILL, 2007b), Revised Final 
RFI/RI Volume 1 (CH2M HILL, 2007a), RFI/RI Volume 2 (CH2M HILL, 2009a), and the RFI/RI Volume 2 
Addendum (CH2M HILL, 2009b). 

ES.2.1 Site Physical Characteristics 

ES.2.1.1 Geology 

The site is located in the Mohave Valley, along the California-Arizona border in eastern San Bernardino 
County, California. The site occupies approximately three square miles of the north-sloping piedmont alluvial 
terrace and floodplain along the northern margin of the mountains. Alluvial terraces and incised drainage 
channels characterize the landforms. BCW is a prominent desert wash that crosses the Study Area from 
south to north. The unconsolidated alluvial and fluvial deposits are underlain by the Miocene conglomerate 
and pre-Tertiary metamorphic and igneous bedrock.  

ES.2.1.2 Hydrology and Hydrogeology 

The site is situated at the southern extent of unconsolidated alluvial aquifer material in the Mohave 
groundwater basin. The Colorado River runs north to south through the basin. Groundwater occurs under 
unconfined to semi-confined conditions beneath most of the site. The saturated portion of the alluvial fan and 
fluvial sediments are collectively referred as the alluvial aquifer. In the floodplain area adjacent to the 
Colorado River, the fluvial deposits interfinger with, and are hydraulically connected to, the alluvial fan 
deposits. The unconsolidated alluvial and fluvial deposits are underlain by bedrock with very low 
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permeability; therefore, groundwater movement occurs primarily in the overlying unconsolidated deposits, 
and groundwater flow is generally north to northeasterly. Due to the variable topography at the site, the depth 
to groundwater ranges from as shallow as 5 feet below ground surface (bgs) in floodplain wells next to the 
river to approximately 170 feet bgs at the upland alluvial terrace areas. 

ES.2.2 Ecological Characteristics 

The site is located adjacent to and includes a portion of the 37,515-acre Havasu National Wildlife Refuge 
(HNWR) managed by USFWS. The area is characterized by arid conditions and high temperatures and 
consists of a series of terraces divided by dry desert washes (CH2M HILL, 2005a). The site is located either 
within the Mojave Desert province of California, the Colorado Desert, or the boundary between these two 
deserts (CH2M HILL, 2005a). The upland terrestrial habitats are typical of Mojave Desert uplands dominated 
by creosote bush scrub, with Mojave Wash, desert riparian, and tamarisk thicket. The BCW (AOC 1/SWMU 
1) is an ephemeral drainage that consists of areas of sand, gravel, and cobblestone substrate interspersed 
with widely spaced desert wash vegetation, including mesquite and creosote (CH2M HILL, 2007b). BCW is 
located west of the Colorado River, in the Mojave Wash habitat, and extends from the Chemehuevi 
Mountains to the Colorado River approximately 3,500 feet north of the site. This wash may periodically flood 
during stormwater runoff events, but remains dry throughout most of the year due to arid desert conditions. 

The Colorado River is the primary aquatic habitat located approximately 1,300 feet east of the compressor 
station. Small patches of emergent vegetation exist along the banks of the Colorado River, with little to no 
submergent vegetation within the river. The Topock Marsh, extending northeast of the area of potential 
effects (APE) within the HNWR, provides important aquatic marsh and riparian habitat in the local vicinity. 
Salt cedar (i.e., tamarisk) is an exotic plant species that has become the dominant plant community along 
the Colorado River floodplain. This plant community consists of dense thickets of tamarisk or salt cedar 
sometimes surrounded by arrowweed (Pluchea sericea). 

Special-Status Species – The PBA (CH2M HILL, 2007b) was conducted to evaluate potential impacts to 
species and habitats that may be associated with activities in support of the RFI/RI. The PBA concluded a 
critical habitat effect determination of “no effect” for all but one special-status species evaluated. The bonytail 
chub (Gila elegans) was concluded to have a critical habitat effect determination of “may affect, but not likely 
to adversely affect.” There are no state or federally listed threatened or endangered plant species potentially 
present in the riparian areas. In uplands, smoke tree (Psorothamnus spinosus) is potentially present and is 
an Arizona state protected species. 
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ES.2.3 Land Use 

Current – The compressor station is located in a sparsely populated, rural area. A major gas utility and 
transportation corridor is located within the site as well as the BNSF Railroad (railroad owned land) and the I-
40 freeway (California Department of Transportation owned land).  

The compressor station occupies approximately 15 acres of a 65-acre parcel of PG&E-owned land. PG&E 
also owns a 100-acre parcel located about 0.25 miles north of the compressor station, where interim 
measures (IMs) for the site are located. In addition to the PG&E 100-acre parcel, the surrounding area 
includes land owned and/or managed by a number of government agencies, including the USBLM, USBOR, 
USFWS, and San Bernardino County. The USBLM-managed lands within the area are owned by USBLM, 
San Bernardino County, and USBOR. These lands are considered public; however, public use is not 
encouraged, as the Topock Maze, a culturally significant area for several Native American tribes, is located 
here, within the boundary of the HNWR. The HNWR (land that is managed by USFWS) extends from the 
upper end of the Topock Marsh southward, to the head of Lake Havasu on the Arizona side of the Colorado 
River and is a recreational area. The compressor station is completely surrounded by the HNWR. 

The nearest residents are located in Topock, Arizona, a seasonal community of about 20 (mostly retired 
senior citizens) in a small mobile home park near the Topock Gorge Marina. A few permanently occupied 
homes are located on the southern side of I-40, along the shoreline between the pipeline bridge and the I-40. 
Moabi Regional Park is a recreational facility operated by the San Bernardino County Department of Parks 
and Recreation. It is located on land leased from USBLM. As a regional park, it has no permanent full-time 
residents. 

There are two known active supply wells in the APE:  PM-04, located in Park Moabi (on the northwest 
section of the APE), and Sanders, located on the Arizona side of the Colorado River. 

Future – PG&E plans to continue owning and operating the compressor station and associated property as 
an industrial operation for the foreseeable future. The railroad and highway will also continue in their current 
use for the foreseeable future. Accordingly, the reasonably anticipated future use of these areas is the same 
as their current use, industrial operations. The primary conservation mission of USFWS, as it applies to the 
HNWR, limits human use of HNWR property. Therefore, in the future, human use of HNWR property will 
continue to be restricted to recreational uses. Similarly, future use of the USBLM-owned land at the site is 
likely to remain recreational. Nonetheless, as recommended by USDOI, future uses of the USBLM-owned 
property could include seasonal residential use and year-round residential use for San Bernardino County 
staff at Park Moabi, and recreational (i.e., camping) use on the floodplain. As discussed in the RAWP 
(ARCADIS, 2008), although future residential use of the USBLM land is unlikely, USDOI has specifically 
requested an evaluation of future residential use on USBLM property. 
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ES.2.4 Site Historical Operations 

In December 1951, the compressor station began operations to compress natural gas supplied from the 
southwestern United States for transport through pipelines to PG&E’s service territory in central and northern 
California. The greatest use of chemical products at the facility involves treatment of cooling water, and the 
greatest volume of waste produced consists of blowdown from the cooling towers (i.e., water that is routinely 
removed from the towers to prevent salt buildup and scale formation). 

From 1951 to 1985, hexavalent chromium-based products were added to the cooling water to inhibit 
corrosion, minimize scale formation, and control biological growth. From 1951 to 1964, untreated wastewater 
(i.e., blowdown) containing hexavalent chromium was discharged to the BCW. Beginning in 1964, the 
wastewater was treated to reduce hexavalent chromium to trivalent chromium. In 1970 the treatment process 
added a step where the trivalent chromium was removed via precipitation. In 1970, the treated wastewater 
was discharged to an injection well (PGE-08) located on PG&E property, and discharges to the BCW 
generally ceased. Use of the injection well ceased in 1973 and wastewater was discharged exclusively to the 
four, single-lined evaporation ponds, located about 1,600 feet west of the compressor station. 

In 1985, PG&E ceased the use of hexavalent chromium and discontinued operation of the wastewater 
treatment system. The wastewater treatment system and the single-lined ponds were physically removed 
and clean-closed between 1988 and 1993. The four, Class II double-lined ponds, which are on USBLM 
property, are still in use and are operated under jurisdiction of the Regional Water Quality Control Board, 
Colorado River Basin Region. 

ES.2.5 Groundwater and Surface Water Investigations 

Groundwater and surface water investigations are discussed in the RFI/RI Volume 2 (CH2M HILL, 2009a) 
and the RFI/RI Volume 2 Addendum (CH2M HILL, 2009b). RFI/RI field activities began in June 1997, and six 
phases of work were completed between July 1997 and October 2007. Additional data and information were 
collected between October 2007 and September 2008 and select information reported in the RFI/RI Volume 
2 Addendum (CH2M HILL, 2009b). Groundwater and surface water data presented in both the RFI/RI 
Volume 2 and the RFI/RI Volume 2 Addendum2 are used in this GWRA. 

ES.3  Analytical Results and Data Evaluation Process 

Multiple phases of investigation were conducted at the site since the CACA was signed in 1996. This GWRA 
relies on the data presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) and the RFI/RI Volume 2 
Addendum (CH2M HILL, 2009b)2, along with surface water data collected by the Metropolitan Water District 
of Southern California (MWD). Groundwater and/or surface water monitoring included sampling and analysis 
for: 
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• Total chromium and hexavalent chromium 

• 18 metals consisting of:  aluminum, antimony, arsenic, barium, beryllium, cadmium, total chromium, 
cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc 

• Other constituents measured less frequently than hexavalent chromium and the eighteen metals listed 
above including:  volatile organic compounds (VOCs); semivolatile organic compounds; polychlorinated 
biphenyls; perchlorate; strontium; radionuclides; and total petroleum hydrocarbons in the gasoline, 
diesel, and motor oil ranges 

• General chemistry parameters including, but not limited to, major cations (e.g., sodium, potassium, 
calcium, magnesium); major anions (e.g., fluoride, chloride, bicarbonate, sulfate); total dissolved solids 
(TDS) and associated parameters of specific conductance and salinity; temperature; pH; and redox 
sensitive parameters (e.g., oxidation-reduction potential, dissolved oxygen, nitrate, ammonia, 
manganese, iron, sulfide, and total organic carbon) 

In general, all constituents detected during the groundwater monitoring programs (GMPs) are considered for 
inclusion in the risk assessment process. The primary constituents analyzed in the groundwater and surface 
water sampling programs were total chromium and hexavalent chromium. More limited analysis of the 
groundwater and surface water samples has occurred for other select metals. In addition to the surface 
water monitoring data conducted by PG&E, MWD has been monitoring for hexavalent chromium and other 
metals in the Colorado River for the last few years. The MWD data (validation of trace metals in progress) 
provides useful information that supplements the existing RFI/RI Volume 2 data. 

In addition to the RFI/RI groundwater and surface water sampling programs, PG&E implemented a 
Groundwater Background Study to more completely evaluate the range of naturally occurring metals 
concentrations, including hexavalent chromium, in groundwater in the vicinity of the site (CH2M HILL, 
2008a). The final results of the Groundwater Background Study were submitted on July 23, 2008 (CH2M 
HILL, 2008b). This is the background dataset that was used in this GWRA to differentiate between 
constituents that are potentially detected above background and, therefore, need to be carried through as 
constituents of potential concern (COPCs) in the quantitative GWRA. 

Consistent with the approach set forth in the RAWP (ARCADIS, 2008), the groundwater and surface water 
monitoring data were organized and evaluated in the following groups:  
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• Background groundwater 

• Site groundwater3 

• Floodplain groundwater (a subset of site groundwater used to evaluate potential for migration of site-
related constituents to the river) 

• Surface water. 

ES.4  Identification of Initial Constituents of Potential Concern 

One of the first steps in the risk assessment process is the data evaluation step, in which the available 
groundwater and surface water data collected for the RFI/RI are narrowed down to a list of “initial 
constituents of potential concern” (ICOPCs) through exclusion of constituents or general chemistry 
parameters that are not applicable to human health or  environmental risk assessments (e.g., TDS and pH) 
or have not been detected at the site (e.g., PCBs). A screening evaluation was developed, in consultation 
with DTSC and USDOI, and as documented in the RAWP Addendum (ARCADIS, 2009), in order to assess 
whether the general chemical parameters (i.e., chemical parameters that have been monitored in order to 
understand characteristics of the waters in each hydrogeologic group, and to identify water sources, key 
chemical processes, and reactions that may be occurring along flowpaths) should be considered as ICOPCs, 
based on their potential to pose a risk to either human health or the ecological environment. The screening-
evaluation was also used to assess whether certain other constituents detected infrequently in groundwater 
(e.g., VOCs) should be considered as ICOPCs and included in the subsequent steps of the risk assessment 
process. Separate lists of ICOPCs were developed for: (1) evaluation of future hypothetical direct human 
exposure to groundwater (groundwater ICOPCs), and (2) evaluation of the potential for constituents in the 
floodplain wells to be released to the surface water (floodplain ICOPCs). 

For each of the ICOPCs, the groundwater and surface water data were evaluated for usability by applying 
the criteria specified in the RAWP (ARCADIS, 2008). Non-detect data and duplicate sample results were 
handled conservatively in accordance with the RAWP.  

                                                      

3 Site groundwater data includes all results from the Study Area other than background groundwater data. Site groundwater is not strictly 

limited to the area underlying the Topock Compressor Station. 
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ES.5  Identification of Constituents of Potential Concern 

Consistent with the approach set forth in the RAWP (ARCADIS, 2008), the selection of COPCs in site 
groundwater was a sequential process where constituents were eliminated from further consideration if 
present at concentrations consistent with background conditions. COPCs in site groundwater are defined in 
two contexts: 

• Well-Specific COPCs – COPCs are defined for each site groundwater well individually. These well-
specific COPCs are selected from the list of groundwater ICOPCs described above and are the basis of 
the well-specific human health risk assessment (HHRA).  

• Floodplain COPCs – COPCs are defined on a site-wide basis, with all data from the site groundwater 
wells grouped together. These floodplain COPCs are selected from the list of floodplain ICOPCs 
described above and are the basis of the groundwater-to-surface water transport evaluation.  

ES.5.1 Well-Specific COPC Selection 

Well-specific COPCs are defined as those groundwater ICOPCs that are determined to be present in an 
individual well at concentrations above background levels. As described in the RAWP (ARCADIS, 2008), for 
each groundwater ICOPC detected in a particular well, one or more statistical analyses were conducted to 
determine whether the ICOPC is present in the well above background levels and can be considered a well-
specific COPC. Those groundwater ICOPCs that are determined to not be present above background levels 
in well-specific groundwater are excluded from the subsequent well-specific HHRA. Constituents that were 
retained as well-specific COPCs were evaluated quantitatively for contribution to potential risk in the well-
specific risk characterization. Exposure point concentrations (EPCs) of well-specific COPCs are calculated 
using the U.S. Environmental Protection Agency (USEPA) statistical software package ProUCL 4.0, when 
sufficient samples exist, defined more fully below under Exposure Assessment. 

ES.5.2 Floodplain COPC Selection 

Floodplain COPCs are defined as those floodplain ICOPCs that are determined to be present in site-wide 
groundwater at concentrations above background levels. Evaluation of whether a floodplain ICOPC is 
present in site-wide groundwater above background levels uses the same sequence of steps and statistical 
analyses as the process for selection of well-specific COPCs. The only two differences are that in the well-
specific evaluation, only constituent data from the individual well are evaluated against the background 
dataset; whereas in the floodplain evaluation, constituent data from all site wells combined are evaluated 
against the background dataset. And secondly, the floodplain ICOPC list is used instead of the groundwater 
ICOPC list. Those floodplain ICOPCs that are determined to be present above background levels in site-
wide groundwater are included as floodplain COPCs in the groundwater-to-surface water transport 
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evaluation. Those floodplain ICOPCs that are determined to not be present above background levels are 
excluded from the groundwater-to-surface water transport evaluation.  

ES.5.3 Evaluation of the Groundwater-to-Surface Water Transport Pathway 

In accordance with the RAWP (ARCADIS, 2008), the evaluation of whether there could be significant 
transport of site-related constituents to surface water (i.e., the Colorado River) was based on a series of 
screening-level evaluations for those constituents determined to be floodplain COPCs. The sequential 
screening process was based first on a comparison of floodplain groundwater EPCs to surface water criteria, 
secondly on a comparison of downstream surface water results to surface water criteria, and lastly on a 
comparison of downstream to upstream surface water concentrations. The result of these comparisons was 
that no constituent was retained as a surface water COPC. In other words, the groundwater-to-surface water 
transport evaluation indicates that the potential transport of constituents in groundwater to the Colorado 
River represents an insignificant transport pathway: floodplain COPCs are not being transported to the 
Colorado River at concentrations that exceed screening-level surface water criteria. Accordingly, it may be 
concluded that quantitative surface water human health and ecological risk assessments are not warranted.  

ES.6  Exposure Assessment 

To determine whether COPCs are present in groundwater at levels that may potentially pose an 
unacceptable risk to human health or the environment, populations that potentially may be exposed to 
COPCs in groundwater and the pathways by which the exposures may occur were identified. As described 
more fully below, and in accordance with the RAWP (ARCADIS, 2008), the human population evaluated in 
this GWRA is referred to as the “hypothetical future groundwater water user” because there are no current 
users of the underlying groundwater affected by the plume. At DTSC Human and Ecological Risk Division’s 
(HERD’s) request, the ecological risk assessment was expanded to include three additional exposure 
pathways in addition to the groundwater-to-surface water pathway planned in Section 7 of the RAWP 
(ARCADIS, 2008). The new potential pathways evaluated are (1) shallow-rooted wetland plant exposure to 
chemicals in groundwater via root uptake; (2) deep-rooted plant (i.e., phreatophyte) exposure to chemicals in 
groundwater via root uptake; and (3) transfer of hexavalent chromium, molybdenum, nitrate, and selenium in 
groundwater to plant foliage via root uptake and translocation, then potential ingestion of these COPCs in 
plant tissue by herbivorous mammals. Of particular interest to DTSC was the potential for nitrate exposure 
via plant tissue ingestion by the desert bighorn sheep. The relationship between the constituent sources, 
potential exposure pathways, and potential receptors at the site provide the basis for the quantitative risk 
assessment. Only those complete source-pathway-receptor relationships are included in this GWRA.  
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ES.6.1 Sources of Groundwater Contamination 

The principal site-related constituent in groundwater at the site is hexavalent chromium, which was contained 
in water-treatment products added to the cooling water from 1951 to 1985. Nearly all of the hexavalent 
chromium present in groundwater at the site is believed to have been released during the 13-year period 
when untreated cooling tower blowdown water containing hexavalent chromium was discharged to the BCW.  

Although the historical releases from the BCW discharge are known to have resulted in groundwater 
impacts, it is not yet clear whether any releases from other industrial operations occurring inside the 
compressor station have impacted groundwater. Moreover, it is not yet clear if there are additional sources of 
groundwater contamination outside the compressor station, because the soil characterization is not yet 
complete. One of the objectives of the additional soil characterization activities, as specified in the Draft 

RFI/RI Work Plan Part A (CH2M HILL, 2006), is to verify whether there are additional sources, other than 
those related to the BCW, that are impacting or have the potential to impact the groundwater. For purposes 
of this GWRA, the entire existing network of monitoring wells is being evaluated. In the event that other 
potential sources to groundwater are identified during the soil investigation that were not adequately 
characterized by the existing well network, an addendum to this GWRA can be prepared, if appropriate, to 
address newly identified sources.  

ES.6.2 Potential Transport Mechanisms 

As specified in the RAWP (ARCADIS, 2008), once constituents are in the groundwater, the potential 
pathways through which the constituents may move from the groundwater to other environmental media 
include transport and release to the surface water (Colorado River) and volatilization of VOCs from the 
groundwater and release into ambient/indoor air. Both of these transport mechanisms are believed to be 
insignificant; the groundwater-to-surface water transport pathway was determined to be insignificant, and no 
VOCs were identified as COPCs. 

At DTSC HERD’s request, potential exposure of shallow-rooted wetland plants and phreatophytes to COPCs 
(hexavalent chromium, molybdenum, nitrate, and selenium) in groundwater was evaluated. Also at DTSC 
HERD’s request, potential exposure of herbivorous mammals to COPCs (originating in groundwater) via 
ingestion of plant tissue was evaluated.  

ES.6.3 Potentially Exposed Populations and Exposure Pathways 

Under current conditions, there are no users of the underlying groundwater affected by the plume. Site 
groundwater is designated as having beneficial uses in the Colorado River Basin Plan (CRWQCB, 2006), 
and it is at least theoretically possible that site groundwater may be extracted and used as a potable water 
source in the future. Thus, in accordance with the RAWP (ARCADIS, 2008), the potentially exposed human 



Final Topock GWRA Nov 2009 Clean.doc ES-12 

HERA of Groundwater 
Impacted by Activities 
at SWMU 1/AOC 1 and 
SWMU 2 

Topock Compressor Station 
Needles, California 

 

populations for this GWRA are “future hypothetical residential groundwater users” who may be exposed to 
COPCs in site groundwater in a residential setting. Both child and adult future hypothetical residential 
groundwater users are considered in the GWRA. The future hypothetical groundwater users may be 
exposed to COPCs once the groundwater is extracted (from one or more water-supply wells) and used as 
tap water and contacted via direct ingestion and through dermal contact while bathing or showering. 

To place the projected hypothetical future groundwater risks into context, it is important to remember that the 
only portion of the site and surrounding Study Area that have even a marginal likelihood of being developed 
and used for residential purposes is the USBLM land, located north of the railroad (USDOI, 2007). Thus, 
calculated human health risks presented in this GWRA are truly hypothetical and are used strictly for 
remedial planning purposes. Future domestic use of the underlying groundwater, were it ever to occur, would 
most likely be limited to USBLM land located north of the railroad. 

Potentially exposed ecological receptors are: 

• Shallow-rooted wetland plant exposure to chemicals in groundwater via root uptake. 

• Deep-rooted phreatophyte exposure to chemicals in first encountered groundwater via root uptake. 

• Transfer of COPCs (hexavalent chromium, nitrate, molybdenum, and selenium) in groundwater to plant 
foliage via root uptake and translocation, then potential ingestion of COPCs in plant tissue by 
herbivorous mammals. Of particular interest to DTSC, was potential exposure of ruminants, specifically 
the desert bighorn sheep (Ovis canadensis nelsoni) to nitrate accumulated in phreatophyte tissue. 

These pathways and receptors were evaluated at DTSC HERD’s request, and the pathways were found to 
be potentially complete but insignificant. 

ES.6.4 Exposure Point Concentrations 

The EPC is defined as the estimated average concentration of the physical or constituent agent in the 
exposure medium over the period of exposure, and represents a reasonable estimate of the concentration 
likely to be contacted over time. In this GWRA, it is assumed that the quality of domestic tap water would be 
unchanged from that of groundwater, thus EPCs are based on the concentrations of constituents measured 
in site groundwater. Due to the uncertainty associated with estimate of average exposure concentration, the 
EPC is typically calculated as the 95% upper confidence limit (UCL) of the mean (OTM) concentration of the 
constituent in the exposure medium. 

In accordance with the RAWP (ARCADIS, 2008), the calculation of 95% UCLs and other statistical analyses 
are performed using the USEPA statistical software package ProUCL 4.0. In order for ProUCL 4.0 to reliably 
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evaluate a specific dataset (e.g., calculate a 95% UCL for a particular constituent at a particular well), the 
dataset must include at least eight results including at least five detections. As specified in the RAWP 
(ARCADIS, 2008), if the dataset does not meet these criteria, ProUCL 4.0 cannot reliably process the data, 
and the EPC is conservatively assumed to be the maximum detected concentration in the dataset.  

ES.6.5 Quantification of Potential Constituent Intakes 

Constituent intake is a function of the estimated concentration of the constituent in the exposure medium 
(e.g., groundwater), the assumed contact rate between the receptor and the exposure medium, the assumed 
frequency and duration of the exposure, the assumed body weight of the receptor, and the estimated time 
period over which the exposure is normalized. The estimation of chronic daily intake (CDI) of a constituent in 
groundwater, through ingestion or dermal contact, is based on the standard default equations found in risk 
assessment guidance (USEPA, 1989). In accordance with the RAWP (ARCADIS, 2008), for the hypothetical 
residential groundwater user, standard default exposure assumptions were used to estimate contact with 
groundwater as potable water (USEPA, 2001; CalEPA, 1992; USEPA, 2004; CalEPA, 2005).  

CDIs were calculated for the groundwater ingestion and groundwater dermal contact pathways for the child 
and adult future hypothetical groundwater users; CDIs were calculated for each individual well. In conjunction 
with toxicity data, these CDIs are used to characterize the potential cancer risks and noncancer hazards 
associated with future hypothetical groundwater exposures. 

ES.7  Toxicity Assessment 

Toxicity assessment characterizes the relationship between the magnitude of exposure to a constituent and 
the potential for adverse effects. More specifically, the toxicity assessment identifies or derives toxicity values 
that can be used to estimate the likelihood of adverse effects occurring in humans at different exposure 
levels. Consistent with regulatory risk assessment policy, adverse health effects resulting from constituent 
exposures are evaluated in two categories:  carcinogenic effects and noncarcinogenic effects. In addition, 
the adverse health effects associated with exposure to lead are evaluated separately by comparison of 
estimated lead EPCs to the California Action Level4 (CAL) for lead in drinking water.  

ES.7.1 Carcinogenic Effects 

Current HHRA practice for carcinogens is based on the assumption that, for most substances, there is no 
threshold dose below which carcinogenic effects do not occur. The potency of a potential carcinogen is 

                                                      

4 The CAL for lead provided in CCR Title 22, Division 4, Chapter 17.5, Article 3, Section 64678.  
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quantified by the cancer slope factor (CSF). The CSF represents the excess lifetime cancer risk due to a 
continuous, constant lifetime exposure to a specified level (i.e., unit dose) of a carcinogen. CSFs are 
generally reported as excess incremental cancer risk per milligram of constituent per kilogram body weight 
per day (mg/kg-bw/day). Separate CSFs are generally reported for inhalation and oral exposures; these 
CSFs are referred to as the inhalation slope factor (SFi) and the oral slope factor (SFo), respectively. Both 
dermal and oral exposures are generally evaluated using SFo. Consistent with California risk assessment 
guidance (CalEPA, 1994), CSFs were selected first from the CalEPA Office of Environmental Health Hazard 
Assessment (OEHHA) Toxicity Criteria Database (CalEPA, 2008); and then from USEPA on-line Integrated 

Risk Information System (IRIS) (USEPA, 2008a). Only one COPC in groundwater at the site is classified as 
an oral carcinogen: arsenic.  

ES.7.2 Noncarcinogenic Effects 

The toxicity assessment for noncarcinogenic effects is based on the assumption that there exists a threshold 
level of exposure below which no adverse health effects occur. This threshold level varies from individual to 
individual, so toxicity parameters for noncarcinogenic effects are established by regulatory agencies to be 
protective of sensitive individuals in the population (USEPA, 1989). The toxicity parameter that is typically 
used to evaluate noncarcinogenic effects is the reference dose (RfD). The RfD represents an intake level, 
expressed in mg/kg-bw/day, that would not be expected to cause adverse noncancer health effects in 
potentially exposed populations, including sensitive subpopulations (USEPA, 1989). Thus, the RfD is often 
referred to as the “acceptable dose.” 

Analogous to CSFs, chronic RfDs are generally reported for inhalation and oral exposures (RfDi and RfDo, 
respectively). Both dermal and oral exposures are generally evaluated using RfDo.  

The RfDo values used to evaluate the potential noncarcinogenic toxicity of COPCs in groundwater were 
obtained from IRIS (USEPA, 2008a), and then USEPA Regional Screening Levels (RSLs) for Chemical 

Contaminants at Superfund Sites (USEPA, 2008b). 

ES.7.3 Lead 

Lead is classified as a noncarcinogen by USEPA and CalEPA. The noncarcinogenic toxicity of lead is not 
evaluated using the traditional RfD approach, however, because most human health effects data are based 
on blood-lead concentration, rather than external dose (CalEPA, 1993). Instead, the level of concern with 
respect to lead concentrations in site groundwater is established at the CAL for lead of 0.015 milligrams per 
liter (mg/L)4, as the CAL is a legally enforceable standard designed to protect public health. 

Because lead is not evaluated as other noncarcinogens using the traditional RfD approach, lead is discussed 
separately from other constituents throughout this GWRA. 
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ES.8  Risk Characterization 

The methodologies used to estimate the potential cancer risk and noncancer hazard associated with 
exposure to COPCs in groundwater are based principally on guidance provided in standard regulatory 
documents (USEPA 1989 and 1991; CalEPA 1992 and 1994). 

In accordance with the RAWP (ARCADIS, 2008), cumulative cancer risks and noncancer hazard indices 
(HIs) are estimated for all COPCs identified in Section 4 of this GWRA, even those constituents that the 
RFI/RI Volume 2 (CH2M HILL, 2009a) concluded were not related to SWMU 1/AOC 1 or SWMU 2. The final 
list of constituents to be carried forward to the CMS/FS, referred to as the COCs, will consist of those 
constituents that could potentially pose an unacceptable risk/hazard to future hypothetical groundwater 
users, and that may be associated with SWMU 1/AOC 1 or SWMU 2 as defined in the RFI/RI Volume 2 
(CH2M HILL, 2009a). 

Cancer – Cancer risks were estimated on a cumulative basis including summing estimated risk for multiple 
exposure pathways. Ordinarily, risks would also be summed for multiple constituents, but only one COPC 
(arsenic) is classified as an oral carcinogen. The calculated total potential cancer risk associated with 
exposure to carcinogenic COPCs in groundwater is compared to the “acceptable” cancer risk level as 
defined and endorsed by relevant state and federal agencies. The NCP is cited by USEPA (1989) as the 
basis for defining acceptable incremental cancer risk levels. According to the NCP, lifetime incremental 
cancer risk levels posed by a site should be less than one in a million (1×10-6) or within the risk management 
range of one in a million (1×10-6) to 100 in a million (1×10-4). Thus, USEPA and CalEPA agencies typically 
consider risks less than or equal to the 1×10-6 risk level to be an insignificant risk, and consider a calculated 
excess cancer risk between 1×10-6 and 1×10-4 to be within the risk management range.  

Noncancer – The ratio of the estimated CDI of a constituent to the chronic RfD for that constituent is 
referred to as the noncancer hazard quotient (HQ). Noncancer hazards posed by exposure to multiple 
noncarcinogenic constituents with similar health effects are assumed to be cumulative. Thus, the total 
estimated noncancer hazard posed by the presence of several noncarcinogenic constituents in groundwater 
is calculated as the sum of the hazards estimated for each individual noncarcinogenic chemical. The 
estimated cumulative noncancer hazard is referred to as the HI. It should be noted that the HQ terms are 
summed for all constituents independent of the target organ that is affected by the chemical, which is 
conservative. For noncancer health hazards, an HI of unity (1.0) is identified as the target level of concern; 
constituent exposures that yield HIs of less than or equal to 1.0 are not expected to result in adverse 
noncancer health effects (USEPA, 1989).  
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ES.8.1 Human Health Risk Assessment Results – Well-Specific 

Cancer risks and noncancer hazards were estimated for the hypothetical future groundwater user at each 
individual site groundwater well. COPCs and EPCs of COPCs vary from well-to-well; assumptions for all 
other inputs to this GWRA are consistent across all wells, including receptors, exposure pathways, 
groundwater contact rates, exposure frequency and duration, body weight, averaging times, and 
carcinogenic and noncarcinogenic toxicity values. Where multiple COPCs associated with releases from 
SWMU 1/AOC 1 were present and were determined to contribute materially to a potentially unacceptable HI 
at a given well, the target organ and/or critical effect of each of the constituents was evaluated and the 
implications for interpreting the HIs were provided. It should be noted that all of the estimated cancer risks 
and noncancer hazards presented in this document are purely hypothetical, estimated under the assumption 
that in the future someone drills a well onsite5 and relies on the groundwater as their sole source of water for 
an entire 30-year period. As there are no current users of the impacted groundwater, the constituents 
present in the groundwater pose no current cancer risk or noncancer hazard to any current populations. 
Further, as residential use of any portion of the Study Area, with the possible exception of the land owned by 
USBLM, is unlikely to ever occur, estimated risks and hazards presented in this GWRA are theoretical only, 
do not correlate to actual anticipated current or future risks, and are used strictly for remedial planning 
purposes. 

Cancer Risk Estimates – Arsenic is the only oral carcinogen present in site groundwater wells; therefore, all 
estimated potential cancer risks are attributable to this chemical. Arsenic has been detected above 
background in only three of the 110 groundwater wells at which arsenic was sampled:  MW-12, MW-24A, 
and MW-43-25, with estimated EPCs of 0.11 mg/L, 0.034 mg/L, and 0.024 mg/L, respectively. Two of these 
locations are barely above the background upper tolerance limit (UTL) of 0.0243 mg/L. For the hypothetical 
future groundwater user, the estimated well-specific potential cancer risks range from 3.4×10-3 to 1.5×10-2 
across these three wells; the maximum estimated potential cancer risk of 1.5×10-2 occurs at well MW-12 
located south of Interstate 40 on Federal property leased by CalTrans. For reference, the estimated potential 
cancer risk associated with exposure to the background concentration of 0.024 mg/L is 3.4  10-3. The 
estimated potential cancer risks are dominated by the ingestion pathway, which accounts for approximately 
99.6% of the total risk, while the dermal contact pathway accounts for only approximately 0.4% of the total 
risk. 

Noncancer Hazards – Estimated well-specific HIs for the most sensitive receptor, the child future 
hypothetical groundwater user, range from 7.6×10-3 to 340 across the 110 groundwater wells with at least 
one constituent detected above background levels; the threshold HI of 1.0 is exceeded in 87 of these 110 

                                                      

5 In this context, onsite refers to the Study Area surrounding the Topock Compressor Station. 
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wells. The estimated noncancer hazard is driven largely by hexavalent chromium, although other 
constituents also contribute to the estimated noncancer hazard at a very few wells, as described below. The 
estimated noncancer hazard associated with exposures to hexavalent chromium exceeds the threshold HI of 
1.0 for this constituent alone at 62 wells. Hexavalent chromium is the largest contributor to cumulative 
estimated hazard at nearly all of the wells within the defined hexavalent chromium plume. Other constituents 
that exceed the threshold HI of 1.0 on an individual-constituent basis in one or more wells are the following: 
molybdenum (in six wells),vanadium (seven wells), antimony (seven wells), fluoride (five wells), nitrate as 
nitrogen (one well), arsenic (three wells), barium (two wells), cobalt (two wells), thallium (two wells), cadmium 
(one well), selenium (one well), and silver (one well). Of these constituents, only molybdenum, nitrate, and 
selenium were identified as potentially related to releases from SWMU 1/AOC 1 (CH2M HILL, 2009a; CH2M 
HILL, 2009b). Consistent with USEPA guidance (2007b), both molybdenum and selenium were also 
evaluated with respect to their essential nutrient status (see Appendix M) as a supplement to the traditional 
risk evaluation. 

Lead – Estimated EPCs for lead in groundwater are compared directly to the CAL for lead of 0.015 mg/L. 
The well-specific EPC estimated for lead exceeds the CAL in seven of the 36 groundwater wells where lead 
was detected above the background UTL (frequency of 19%). The highest estimated lead EPC of 
0.076 mg/L occurs at MW-22, in the floodplain south of Interstate 40, and is 5.1 times greater than the CAL. 
The other six wells where the estimated lead EPC exceeds the lead CAL range from 1.1 to 4.9 times greater 
than the CAL. The estimated well-specific lead EPC exceeds the CAL at locations within and outside of the 
hexavalent chromium plume, but all wells with lead EPCs exceeding the CAL are located far from the 
discharge area in the floodplain east of National Trails Highway (also known as Route 66 and Moabi Park 
Road). Lead was not identified as potentially related to releases from SWMU 1/AOC 1 or SWMU 2 (CH2M 
HILL, 2009a; CH2M HILL, 2009b). 

ES.8.2 Sensitivity Analysis 

To understand the implications of using maximum detected concentrations as the estimated EPCs, a 
sensitivity analysis was conducted using average, rather than maximum, concentrations for those constituent 
datasets with fewer than eight values or fewer than five detects (i.e., where there was insufficient data to 
calculate a 95% UCL). The results of this sensitivity analysis are discussed below in the results of this 
GWRA. As discussed with the agencies, the sensitivity analysis provides important information as it allows 
risk managers to better understand whether estimated risks/hazards are based on limited or robust 
quantities of data. Although informative to the risk managers, the sensitivity analysis is not used to eliminate 
COPCs from the GWRA or to reach conclusions as to whether a particular chemical is a COC that should be 
carried forward to the CMS/FS. 
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ES.8.3 Discussion of Well-Specific Results 

To provide perspective on the significance of constituents detected in groundwater and whether specific 
constituents may need to be incorporated into the CMS/FS, the constituents included in the well-specific 
HHRA were separated into five categories based on (1) the frequency with which a constituent is determined 
to be a material contributor (either individually or cumulatively with other constituents) to elevated estimated 
cumulative risk or hazard, and (2) the magnitude of contribution to elevated estimated cumulative risk or 
hazard. To categorize the constituents in this manner, the risks and noncancer hazards estimated at each 
well were examined individually to determine the risk drivers for that well. The results of the quantitative 
process used to rank the frequency and magnitude of contribution to estimated cumulative risk or hazard for 
each constituent are summarized below. 

Categorization of Constituents According to Frequency and Magnitude of Contribution to 
Elevated Estimated Cumulative Noncancer Hazard Index At Individual Wells1,2  

Cat. 
Frequency of 
Contribution3 

Magnitude of 
Contribution 4 Chemicals in Category 

Level of Potential 
Hazard/Risk 

1 Zero Not applicable Aluminum, beryllium, copper, 
mercury, and zinc 

None 

2 Low Low Barium, cadmium, cobalt, nickel, 
nitrate as nitrogen, selenium, silver, 
and thallium 

Low 

3a Low Moderate Fluoride 
Low to moderate 

3b Moderate Low Lead, molybdenum, and vanadium 

4a Moderate Moderate Antimony 
Moderate 

4b Low High Arsenic 

5 Moderate High Hexavalent chromium Moderate to high 

     
Notes:     

(1) Lead frequency and magnitude of contribution are based on a comparison to the CAL for lead. 

(2) Arsenic magnitude of contribution is based on estimated cancer risk. Arsenic is the only oral carcinogenic 
chemical. 

(3) The frequency of contribution is based on the percent of wells in which a constituent is determined to be a 
material contributor to elevated noncancer hazard. In this section, constituents are grouped into zero (0 
percent), low (0 to 5 percent), moderate (5 to 50 percent), and high (greater than 50 percent) frequency of 
contribution.  

(4) The magnitude of contribution is based on the average estimated noncancer hazard index (HI) at the wells 
in which a constituent is determined to be a material contributor to elevated noncancer hazard. In this 
section, constituents are grouped into low (average HI between 0.5 and 5), moderate (average HI between 5 
and 50), and high (average HI greater than 50) magnitude of contribution. 
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ES.8.3.1 Categories 1 and 2:  No to Low Level of Potential Risk/Hazard 

Constituents in Categories 1 and 2 are either consistently detected below target risk thresholds, or were 
detected at only a very few number of wells (< 5%) at concentrations only slightly above a target risk 
threshold (HIs of between 0.5 and 5). Based on the frequency and magnitude of the estimated potential 
noncancer hazards for constituents in Categories 1 or 2, it may be concluded that the following constituents 
are unlikely to pose adverse health effects to hypothetical future groundwater users: aluminum, barium, 
beryllium, cadmium, cobalt, copper, mercury, nickel, nitrate as nitrogen, selenium, silver, thallium, and zinc. 
Accordingly, the results of the risk assessment would support that these constituents are not COCs and, 
thus, it is recommended that these constituents in Categories 1 and 2 not be carried forward to the CMS/FS. 

Although the risk assessment supports that neither selenium nor nitrate as nitrogen represent a significant 
source of noncancer hazard to future hypothetical groundwater users at the site, the RFI/RI Volume 2 
(CH2M HILL, 2009a) and RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) concluded that both selenium 
and nitrate as nitrogen could potentially be related to releases from SWMU 1/AOC 1. Selenium exceeds an 
HI of 1.0 at only one well: TW-1 on PG&E property south of Interstate 40, with a selenium HI of 2.0. Nitrate 
as nitrogen exceeds an HI of 1.0 at one well: PT-8M on HNWR property south of Interstate 40 with a nitrate 
as nitrogen HI of 1.3. Although the risk assessment concludes that these two compounds are not believed to 
be a source of significant risk/noncancer hazard and, thus, would not be considered COCs, because each 
exceeds an HI of 1.0 at one well, DTSC has directed PG&E to carry selenium and nitrate as nitrogen forward 
into the CMS/FS. 

ES.8.3.2 Category 3 – Low to Moderate Level of Potential Risk/Hazard 

Fluoride – The frequency that fluoride contributes materially to elevated estimated cumulative noncancer 
hazard in individual wells is low, and the magnitude of the contribution is moderate. Specifically, fluoride is a 
material contributor to elevated estimated noncancer hazard at five (4.8%) of 104 groundwater wells where it 
was sampled and analyzed for. At these particular wells, the average estimated HI attributable to fluoride is 
12. It is worth noting, however, that, similar to arsenic, the risk-based concentration (RBC) for fluoride of 
0.93 mg/L is actually lower than the background concentrations at the site. Specifically, the mean and UTL 
fluoride concentrations in the background dataset are 1.4 mg/L and 7.4 mg/L, which would correspond to 
estimated noncancer HIs of 1.5 and 7.6, respectively.  

Lead – The frequency that estimated lead concentrations in individual wells exceed the CAL is moderate, 
and the magnitude of the exceedances are low. Specifically, lead is estimated to be present in 
concentrations that exceed the CAL at seven (8.4%) of 83 groundwater wells where it was sampled and 
analyzed for. At these particular wells, the average ratio of the estimated lead EPC to the lead CAL is 2.7. 
The results of the sensitivity analysis indicate that lead is estimated to be present in concentrations in excess 
of the CAL at only two (2.4%) of 83 groundwater wells. If lead EPCs were estimated using the average—
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rather than maximum concentrations—at these two wells, the lead EPC exceeds the CAL by factors of 1.1 
(MW-22) and 2.5 (MW-30-3). Thus, the sensitivity analysis would suggest that lead is a low hazard, and is 
unlikely to pose adverse health effects to hypothetical future groundwater users at the site. 

Molybdenum – The frequency that molybdenum contributes materially to elevated estimated cumulative 
noncancer hazard in individual wells is moderate, and the magnitude of the contribution is low. Specifically, 
molybdenum is a material contributor to elevated estimated noncancer hazard at 17 (20%) of 83 
groundwater wells where it was sampled and analyzed for. At these particular wells, the average estimated 
HI attributable to molybdenum is 1.1. The estimated HIs for molybdenum exceed the threshold of 1.0 in six 
wells, ranging from 1.1 to 2.5. The results of the sensitivity analysis indicate that molybdenum would be a 
material contributor to elevated estimated noncancer hazard at 14 (17%) of 83 groundwater wells, with an 
average estimated HI of 1.0 if molybdenum EPCs were estimated using the average rather than maximum 
concentrations. 

Vanadium – The frequency that vanadium contributes materially to elevated estimated cumulative noncancer 
hazard in individual wells is moderate, and the magnitude of the contribution is low. Specifically, vanadium is 
a material contributor to elevated estimated noncancer hazard at 17 (20%) of 83 groundwater wells where it 
was sampled and analyzed for. At these particular wells, the average estimated HI attributable to vanadium 
is 1.1. The estimated HIs for vanadium exceed the threshold of 1.0 in seven wells, ranging from 1.1 to 2.7. 
The results of the sensitivity analysis indicate that vanadium would be a material contributor to elevated 
estimated noncancer hazard at nine (11%) of 83 groundwater wells, with an average estimated HI of 0.87, if 
vanadium EPCs were based on average rather than maximum concentrations. 

Conclusions for Category 3 Constituents – It may be concluded that the level of estimated potential hazard 
for the future hypothetical groundwater user for the following constituents is low to moderate:  fluoride, lead, 
molybdenum, and vanadium. However, the RFI/RI Volume 2 (CH2M HILL, 2009a) states that with the 
possible exception of molybdenum, the presence of these constituents does not coincide with historical 
discharges to the BCW, or the inactive injection well PGE-08. The RFI/RI Volume 2 (CH2M HILL, 2009a) 
also states that the sampling data generally suggest either natural elevated concentrations or localized, 
anomalous detections as the explanation for the presence of these constituents in groundwater. Accordingly, 
the following Category 3 constituents are not COCs and, thus, it is recommended that they not be carried 
forward to the CMS/FS:  fluoride, lead, and vanadium. 

The potential for molybdenum to be associated with SWMU 1/AOC 1 in groundwater cannot be ruled out at 
this time, and molybdenum is present in a moderate number of wells (i.e., greater than 5%, but not more 
than 20%). Reported molybdenum concentrations are estimated to slightly exceed the target HI of 1.0 at six 
wells, with an estimated HI range of 1.1 to 2.5 for molybdenum. A supplemental evaluation of molybdenum is 
presented to more fully explore the uncertainties associated with the estimated noncancer hazards 
calculated for molybdenum, and provide the risk managers with a more in-depth evaluation of the weight of 
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the evidence with respect to the presence and potential future health hazards associated with the 
molybdenum. The aspects of the molybdenum analysis that were evaluated in more depth are: 

• The contributions to cumulative hazard estimates for molybdenum, when considering only those other 
constituents that are related to SWMU 1/AOC 1 (i.e., hexavalent chromium, selenium, and nitrate as 
nitrogen), and the target organs that could potentially be affected by these constituents. 

• The relationship of the toxicity value for molybdenum (i.e., the RfD) to essential nutrient information and 
the associated contribution to potential health impacts in accordance with USEPA Framework for Metals 
Risk Assessment (2007b). 

Particularly compelling in these additional evaluations is the toxicological and nutritional information, which 
strongly supports that the toxicity information relied upon in estimating the noncancer HIs for molybdenum is 
outdated, and not reflective of current agency-recommended approaches (USEPA, 2007b) for integrating 
essential nutrient information into the risk assessment process. The evaluation of molybdenum with respect 
to health protective nutritional intake information indicates that there is only one well out of 83 (1.2% of wells) 
that slightly exceeds health protective criteria. That one well exceeds by roughly 10%, which would equate to 
an “HI” equivalent of 1.1, even when one assumes molybdenum intake from both groundwater and diet. In 
sum, these additional evaluations strongly suggest that molybdenum is unlikely to pose adverse health 
effects to future hypothetical receptors that may use site groundwater as a potable source of water. 
Accordingly, the results of the risk assessment support that molybdenum is not a COC and, thus, does not 
need to be carried forward to the CMS/FS. 

Although the risk assessment supports that molybdenum is unlikely to represent a significant source of 
noncancer hazard to future hypothetical groundwater users at the site, the RFI/RI Volume 2 (CH2M HILL, 
2009a) and RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) concluded that molybdenum could potentially 
be related to releases from SWMU 1/AOC 1. Although the risk assessment concludes that molybdenum is 
not believed to be a source of significant risk/noncancer hazard and, thus, would not be considered a COC, 
but because it exceeds an HI of 1.0 at more than one well, DTSC has directed PG&E to carry molybdenum 
forward into the CMS/FS. 

ES.8.3.3 Category 4 – Moderate Level of Potential Risk/Hazard 

Antimony – The frequency that antimony contributes materially to elevated estimated noncancer hazard in 
individual wells is moderate, and the magnitude of the contribution is moderate. Specifically, antimony is a 
material contributor to elevated estimated noncancer hazard at seven (10%) of 68 groundwater wells where 
it was sampled and analyzed for. At these particular wells, the average estimated HI attributable to antimony 
is 9.6. The estimated HIs for antimony exceed the threshold of 1.0 in seven wells, ranging from 1.4 to 25. 
Antimony was detected in only one or two samples at each of the seven wells where antimony contributes 
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materially to elevated noncancer hazard, suggesting that the presence of antimony, both across the site and 
at individual wells, is sporadic and inconsistent. The results of this sensitivity analysis indicate that antimony 
would be a material contributor to elevated noncancer hazard at three (4.4%) of 68 groundwater wells, with 
an average estimated HI of 7.9 if antimony EPCs were based on average rather than maximum 
concentrations. Using the results of the sensitivity analysis would result in a change in category for antimony 
from a moderate potential hazard to a low-to-moderate potential hazard. 

Arsenic – Arsenic has been detected above background in only three (2.7%) of the 110 groundwater wells 
for which arsenic was sampled:  MW-12, MW-24A, and MW-43-25. Arsenic has been detected at low 
frequency at the site, at concentrations resulting in potential estimated risks that are high (ranging from 
3.4×10-3 to 1.5×10-2) relative to the cancer risk management range. However, the background estimated risk 
level for arsenic is also greater than the upper end of the risk management range at 3.4×10-3. It should be 
noted, however, that arsenic exceedances of background are limited to two locations at concentrations that 
are only slightly above background (i.e., at two locations where concentrations are 1.01 and 1.4 times above 
background), and one location (MW-12) where concentrations are roughly 5 times above background. 
Accordingly, the level of estimated potential risk for arsenic is moderate at one well (MW-12) for the future 
hypothetical groundwater user. 

Conclusions for Category 4 Constituents – It may be concluded that the level of estimated potential 
risk/hazard for the following constituents is moderate for the hypothetical future groundwater user:  arsenic 
and antimony. Although the quantitative estimates of noncancer hazard and cancer risk to a future 
hypothetical groundwater user indicate that these constituents are considered a moderate potential 
risk/hazard, exceedances are discontinuous and do not coincide with the historical discharges to the BCW, 
the inactive injection well PGE-8, or with other site-related sources. The sampling data generally suggest a 
non-PG&E source, natural elevated concentrations, or localized anomalous detections. Based on the 
discontinuous distribution or localized occurrence, and the lack of identifiable sources or association with 
facility operations, the RFI/RI Volume 2 (CH2M HILL, 2009a) concludes that arsenic and antimony are not 
COPCs in groundwater related to SWMU 1/AOC 1 or SWMU 2. Accordingly, antimony and arsenic are not 
COCs and, thus, it is recommended that these chemicals not be carried forward to the CMS/FS. 

ES.8.3.4 Category 5 – Moderate to High Level of Potential Risk/Hazard 

Hexavalent Chromium – Hexavalent chromium is a material contributor to elevated noncancer hazard at 65 
(39%) of 167 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
average estimated HI attributable to hexavalent chromium is 66. Therefore, it may be concluded that the 
frequency that hexavalent chromium contributes materially to elevated estimated noncancer hazard is 
moderate, and the magnitude of the contribution is high. These results did not change substantially with the 
use of average estimated EPCs in the sensitivity analysis. Hexavalent chromium was detected on a site-wide 
basis in 1,650 (59%) of 2,780 samples analyzed for hexavalent chromium and was detected above 
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background levels in 69 (41%) of the 167 wells sampled for hexavalent chromium. This site-wide analysis 
further supports the conclusion that hexavalent chromium has been detected at moderate frequency at the 
site at levels that exceed the target noncancer threshold. 

ES.8.3.5 Summary of Constituents of Concern 

COCs are defined as those COPCs that are (1) determined to be present in site groundwater at levels of 
potential concern to future human health or the environment, and (2) may be associated with groundwater at 
SWMU 1/AOC 1 or SWMU 2. The COCs are recommended to be carried forward to the CMS/FS for risk 
management considerations.  

As presented in this GWRA, there are a total of seven constituents that were detected in groundwater at 
concentrations that could pose a potential risk/hazard to future hypothetical groundwater users: fluoride, 
lead, molybdenum, and vanadium are estimated to be a low to moderate potential risk/hazard; arsenic and 
antimony are estimated to be a moderate potential risk/hazard; and hexavalent chromium is estimated to be 
a moderate to high potential risk/hazard. As detailed in the RFI/RI Volume 2 (CH2M HILL, 2009a), the weight 
of the evidence supports that, of these seven constituents, only hexavalent chromium and, potentially, 
molybdenum are considered to be associated with SWMU 1/AOC 1. 

Additional detailed evaluations of molybdenum were conducted to more fully explore the uncertainties 
associated with the estimated noncancer hazards calculated for molybdenum, and provide the risk managers 
with a more in-depth evaluation of the weight of the evidence with respect to the presence and potential 
future health hazards associated with the molybdenum. This molybdenum essential nutrient evaluation, 
conducted in addition to the standard baseline molybdenum evaluation, is not a typical component of 
DTSC’s standard risk assessment protocols, although an essential nutrient screen is not an unusual request 
for USDOI sites. Incorporating more recent toxicological information for molybdenum and integrating 
essential nutrient information into the risk assessment process indicates that there is only one well (1.2% of 
total wells) that slightly exceeds health protective criteria for molybdenum (exceeding by roughly 10%, which 
would equate to an “HI” equivalent of 1.1). This supplemental evaluation of molybdenum assumes 
molybdenum intake from both groundwater and diet. These additional toxicological evaluations strongly 
suggest that molybdenum is unlikely to pose adverse health effects to future hypothetical receptors that may 
use site groundwater as a potable source of water. 

In sum, based on the results of this GWRA analysis and the identification of the constituents believed to be 
associated with SWMU 1/AOC 1, as presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) and RFI/RI 
Volume 2 Addendum (CH2M HILL, 2009b), hexavalent chromium is the only COC. Accordingly, it is 
recommended that the COC, hexavalent chromium, be carried forward to the CMS/FS. 
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The three other COPCs identified in the RFI/RI Volume 2 and Addendum (CH2M HILL, 2009a,b) as 
potentially associated with SWMU 1/AOC 1, selenium, nitrate as nitrogen, and molybdenum, were 
thoroughly evaluated in this GWRA. As described in earlier sections, the weight of the evidence for these 
three compounds suggests that they would not be expected to pose significant noncancer hazard to future 
hypothetical groundwater users at the site and, thus, are not COCs. Although the risk assessment concludes 
that these three compounds are not believed to be a source of significant risk/noncancer hazard and, thus, 
would not be considered COCs, because each exceeds an HI of 1.0 at one or more wells, DTSC has 
directed PG&E to carry selenium, nitrate as nitrogen, and molybdenum forward into the CMS/FS. 

Based on the results of the groundwater-to-surface water transport analysis presented in this GWRA, it is 
concluded that the potential transport of constituents in groundwater to the Colorado River represents an 
insignificant transport pathway:  floodplain COPCs are not being transported to the Colorado River at 
concentrations that exceed screening-level surface water criteria. Accordingly, it may be concluded that 
quantitative surface water human health and ecological risk assessments are not warranted, and there are 
no COCs related to the surface water pathway. 

ES.9  Risk-Based Remediation Goals/Applicable Drinking Water Criteria 

As discussed above, based on the results of the risk assessment, hexavalent chromium is the only COC6. 
Although there is no maximum contaminant level (MCL) specific to hexavalent chromium, hexavalent 
chromium is regulated under the MCL for total chromium (i.e., 50 µg/L), which is considered safe for human 
consumption. In addition to the MCL, an RBC of 46 µg/L was calculated for hexavalent chromium using the 
same exposure and toxicity assumptions as used in the risk estimate above. The California MCL and the 
RBC for hexavalent chromium, which are very comparable, are slightly greater than the background UTL for 
hexavalent chromium of 32 µg/L. The MCL, RBC, and the background concentration of hexavalent 
chromium represent the range of potential remedial goals that may be considered in the upcoming CMS/FS. 

ES.10 Conclusions and Recommendations 

This comprehensive GWRA was conducted, in accordance with the agency-approved RAWP (ARCADIS, 
2008) and RAWP Addendum (ARCADIS, 2009) and additional comments received from DTSC’s HERD and 
USDOI, in order to provide information about potential health threats and ecological risks posed by 
groundwater impacted by chemical releases from SWMU 1/AOC 1 and SWMU 2 and to assist risk 

                                                      

6 Although hexavalent chromium is the only chemical that is defined as a COC (the only chemical that poses both a potentially significant 

risk/noncancer hazard and is potentially associated with releases from SWMU 1/AOC 1), at DTSC’s direction the other potential facility-

related COPCs (i.e., selenium, nitrate as nitrogen, and molybdenum) will be carried forward to the CMS/FS. 
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management decision making (USEPA, 1989; USEPA, 1997a). The GWRA combines the quantitative 
estimates of risk with the findings of the RFI/RI Volume 2 and RFI/RI Volume 2 Addendum (CH2M HILL, 
2009a,b) and recommends a final list of compounds, COCs, to be carried forward to the CMS/FS. 
Specifically, COCs are defined as those COPCs that are (1) determined to be present in site groundwater at 
levels of potential concern to future human health or the environment, and (2) likely associated with 
groundwater at SWMU 1/AOC 1 or SWMU 2. The COCs represent those constituents that are 
recommended to be carried forward to the CMS/FS for risk management considerations. 

The key conclusions and recommendations of this GWRA were conservatively based on estimates of 
potential future risk/noncancer hazard at each individual monitoring well and are summarized as follows: 

• The potential transport of constituents in groundwater to the Colorado River represents an insignificant 
transport pathway:  floodplain COPCs are not being transported to the Colorado River at concentrations 
that exceed screening-level surface water criteria. Accordingly, it may be concluded that quantitative 
surface water human health and ecological risk assessments are not warranted. 

• Because there is no current direct or indirect complete exposure pathway for contact with impacted site 
groundwater, there is no human population currently at risk of adverse health effects due to the 
presence of hexavalent chromium in the groundwater. 

• Because there is no significant ecological exposure pathway for contact with impacted site groundwater, 
there are no ecological receptors currently at risk of adverse effects due to the presence of COPCs in 
the groundwater. 

• The following COPCs are either consistently detected at individual wells below target risk thresholds, or 
were detected infrequently at individual wells at concentrations only slightly above a target risk threshold: 
aluminum, barium, beryllium, cadmium, cobalt, copper, mercury, nickel, nitrate as nitrogen, selenium, 
silver, thallium, and zinc. Accordingly, as these compounds do not represent significant sources of 
potential future risk/noncancer hazard, the risk assessment would support that these constituents are not 
COCs and, thus, it is recommended that these constituents not be carried forward to the CMS/FS. 

• There are a total of seven COPCs that were detected in groundwater at individual wells at 
concentrations that were calculated to potentially pose a risk/hazard to future hypothetical groundwater 
users:  

– Fluoride, lead, molybdenum, and vanadium are estimated to be a low to moderate potential risk/hazard. 

– Arsenic and antimony are estimated to be a moderate potential risk/hazard. 

– Hexavalent chromium is estimated to be a moderate to high potential risk/hazard. 
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• As detailed in the RFI/RI Volume 2 (CH2M HILL, 2009a), the weight of the evidence supports that, of 
these seven constituents that could potentially pose a risk/hazard to future hypothetical groundwater 
users, only hexavalent chromium and, potentially, molybdenum are considered to be associated with 
SWMU 1/AOC 1. 

• The RFI/RI Volume 2 (CH2M HILL, 2009a) states that the presence of fluoride, lead, vanadium, 
antimony, and arsenic does not coincide with historical discharges to the BCW, the inactive injection well 
PGE-8, or other identifiable sources. The RFI/RI Volume 2 also states that the sampling data generally 
suggest either natural elevated concentrations or localized, anomalous detections as the explanation for 
the presence of these constituents in groundwater. Accordingly, it is recommended that the following 
COPCs not be carried forward to the CMS/FS:  fluoride, lead, vanadium, antimony, and arsenic. 

• Additional detailed evaluations of molybdenum were conducted to more fully explore the uncertainties 
associated with the estimated noncancer hazards calculated for molybdenum, and provide the risk 
managers with a more in-depth evaluation of the weight of the evidence with respect to the presence 
and potential future health hazards associated with the molybdenum. Incorporating more recent 
toxicological information and agency-recommended approaches (USEPA, 2007b) for integrating 
essential nutrient information into the risk assessment process suggests that that molybdenum is 
unlikely to pose adverse health effects to future hypothetical receptors that may use site groundwater as 
a potable source of water. Accordingly, the results of the risk assessment would support that 
molybdenum is not a COC and does not need to be carried forward to the CMS/FS.  

• Hexavalent chromium is present at concentrations that could pose a potential hazard to the future 
hypothetical groundwater user, if the groundwater were in the future to be used as a potable source of 
water. Based the on the results of the risk estimates, and the fact that the presence of hexavalent 
chromium is related to historical releases from SWMU 1/AOC 1, hexavalent chromium is the only COC. 
Accordingly, it is recommended that the COC hexavalent chromium be carried forward to the CMS/FS. 

• In addition to hexavalent chromium, the RFI/RI Volume 2 and RFI/FI Volume 2 Addendum (CH2M HILL, 
2009a,b) identified three other COPCs as potentially associated with SWMU 1/AOC 1:  selenium, nitrate 
as nitrogen, and molybdenum. Selenium, nitrate as nitrogen, and molybdenum were thoroughly 
evaluated in this GWRA. As described in earlier sections, the weight of the evidence for these three 
compounds suggests that they would not be expected to pose a significant risk/noncancer hazard to 
future hypothetical groundwater users at the site. Although the risk assessment concludes that these 
three compounds are not believed to be a source of significant risk/noncancer hazard and, thus, would 
not be considered COCs, because each exceeds an HI of 1.0 at one or more wells, DTSC has directed 
PG&E to carry selenium, nitrate as nitrogen, and molybdenum forward into the CMS/FS. 
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1. Introduction 

This Groundwater Human Health and Ecological Risk Assessment (GWRA) describes the potential risks to 
human health and ecological receptors associated with groundwater impacted by activities at Solid Waste 
Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU 2 of the Pacific Gas and Electric 
Company (PG&E) Topock Compressor Station. PG&E is conducting investigative and remedial activities at 
the site, including this GWRA, pursuant to the Resource Conservation and Recovery Act (RCRA) and the 
Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA). The 
approach, methods, and assumption used in this GWRA are consistent with the Risk Assessment Work Plan 
(RAWP) (ARCADIS, 2008), and RAWP Addendum (ARCADIS, 2009) reviewed and approved by the 
California Department of Environmental Protection (CalEPA) Department of Toxic Substances Control 
(DTSC) and the U.S. Department of the Interior (USDOI) (CalEPA, 2009; USDOI, 2009). 

The site is located in eastern San Bernardino County, approximately 15 miles southeast of Needles, 
California (Figure 1-1). The compressor station occupies approximately 15 acres of a 65-acre parcel of 
PG&E-owned land. However, the Study Area1 for investigative and remedial activities covers additional 
surrounding land owned and/or managed by a number of government agencies including the U.S. Bureau of 
Land Management (USBLM), U.S. Bureau of Reclamation (USBOR), U.S. Fish and Wildlife Service 
(USFWS), and San Bernardino County, as well as California Department of Transportation, and Burlington 
Northern Santa Fe (BNSF) Railroad (Figure 1-2). 

The nearest communities are mobile home parks at Topock, Arizona, and Moabi Regional Park, California, 
as shown in Figure 1-3. Topock is located on the Arizona (or eastern) side of the Colorado River, about 0.5 
mile east-northeast of the compressor station. Moabi Regional Park is located on the California (or western) 
side of the Colorado River about one mile northwest of the compressor station. The community of Golden 
Shores, Arizona, the largest nearby community, is located approximately five miles north of the compressor 
station on the east side of the Colorado River. 

A complete description of the site background can be found in the Revised Final RCRA Facility 

Investigation/Remedial Investigation Report, Volume 1 – Site Background and History (Revised Final RFI/RI 
Volume 1; CH2M HILL, 2007a). 

1.1 Objectives and Overview 

The general purpose of this GWRA is to provide information about potential health threats and ecological 
risks posed by groundwater impacted by chemicals releases from SWMU 1/AOC 1 and SWMU 2 and to 
assist risk management decision making (USEPA, 1989; USEPA, 1997a). In accordance with the RAWP 
(ARCADIS, 2008), specific objectives within that overall purpose include: (1) helping to determine the need 
for remedial action with respect to groundwater conditions; (2) providing a basis for determining levels of 
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constituents that can remain in groundwater at the site and still adequately protect public health (USEPA, 
1989), and (3) identify complete and significant exposure pathways, if any, from groundwater to the Colorado 
River. The latter objective will identify complete and significant exposure pathways, if any, from groundwater 
to ecological receptors contacting the river, thereby completing the groundwater-related elements of a 
scoping-level ecological risk assessment, consistent with California Environmental Protection Agency 
(CalEPA) ecological risk assessment guidance (CalEPA, 1996a). 

Figure 1-4 shows how the GWRA fits into the various regulatory steps being followed for the Topock project. 
These steps are consistent with both CERCLA and RCRA regulatory programs. Information and sampling 
data collected for the site and reported in the RFI/RI documents form the basis of information utilized in the 
GWRA described in this document and the upcoming Soil Risk Assessment. As shown, the ultimate goal of 
the process is the remediation of the soil and groundwater as needed to protect the public health and 
environment. 

As defined by the Revised Final RFI/RI Volume 1, the SWMUs and AOCs addressed in the RCRA Facility 

Investigation/Remedial Investigation Report, Volume 2 – Hydrogeologic Characterization and Results of 

Groundwater and Surface Water Investigation (RFI/RI Volume 2; CH2M HILL, 2009a) and this GWRA are 
those associated with the historical discharge of wastewater from two SWMUs at the facility. These include:  

• SWMU 1/AOC 1 – former percolation bed and area around former percolation bed 

• SWMU 2 – Inactive Injection Well PGE-08. 

The RFI/RI Volume 2 and the RCRA Facility Investigation/Remedial Investigation Report, Volume 2 

Addendum: Hydrogeologic Characterization and Results of Groundwater and Surface Water Investigations 
(RFI/RI Volume 2 Addendum; CH2M HILL, 2008a)2 summarizes the groundwater characterization to date 
and provides recommended groundwater constituents of potential concern (COPCs) associated with SWMU 
1/AOC 1 that should be carried forward to carry into the Corrective Measures Study/Feasibility Study 
(CMS/FS) (CH2M HILL, 2009a), pending the results of the GWRA. Based on site history and 
characterization data, the RFI/RI Volume 2 (CH2M HILL, 2009a) and RFI/RI Volume 2 Addendum (CH2M 
HILL, 2009b) identified total chromium, hexavalent chromium, molybdenum, nitrogen as nitrate, and 
selenium in groundwater as the COPCs associated with SWMU 1/AOC 1 to be carried forward to the 
CMS/FS, pending the completion and recommendations of the GWRA. The RFI/RI Volume 2 (CH2M HILL, 
2009a) recommends that SWMU 2 (the inactive injection well PGE-08) be closed with the RFI/RI and not be 
carried forward into the CMS/FS. 

This GWRA evaluates all constituents detected in the groundwater, as presented in the RFI/RI Volume 2 and 
RFI/RI Volume 2 Addendum (CH2M HILL, 2009a,b)2, and identifies constituents that could pose an 
unacceptable risk to either human health or the ecological environment. Constituents are evaluated in the 
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GWRA, even if the RFI/RI Volume 2 concludes that the constituents are not related to SWMU 1/AOC 1 or 
SWMU 2 (CH2M HILL, 2009a). The GWRA combines the quantitative estimates of risk with the findings of 
the RFI/RI Volume 2 and recommends a final list of compounds, referred to as Constituents of Concern 
(COCs) to be carried forward to the CMS/FS. 

1.2 Regulatory Framework 

Consistent with the RFI/RI requirements, the typical RCRA/CERCLA process, and the specific agency 
requirements for this site, this GWRA is being completed in order to finalize the list of constituents in 
groundwater that are related to the discharge from SWMU 1/AOC 1and SWMU 2 that should be carried 
forward to the CMS/FS, as stated above. 

The CalEPA Department of Toxic Substances Control (DTSC) is the lead state agency charged with 
directing remedial and investigative activities at the site in accordance with federal RCRA. In February 1996, 
PG&E and DTSC entered into a Corrective Action Consent Agreement (CACA) pursuant to Section 25187 of 
the California Health and Safety Code (CalEPA, 1996b). Under the terms of the CACA, PG&E agreed to 
conduct an RFI to identify and evaluate the nature and extent of hazardous waste and constituent releases 
at the site. This GWRA complements the recently approved RFI/RI Volume 2 (CH2M HILL, 2009a) and is the 
final element of the RFI process for the media and SWMUs/AOCs addressed in the RFI/RI Volume 2, 
namely, the former percolation bed in Bat Cave Wash (BCW; SWMU 1/AOC 1) and the inactive injection well 
PGE-08 (SWMU-2). 

The U.S. Department of the Interior (USDOI) is the lead federal agency on land under its jurisdiction, 
custody, or control and is responsible for oversight of response actions being conducted by PG&E pursuant 
to the 1980 CERCLA. Portions of the site affected by operations at the compressor station are on land 
managed by the USBLM, USFWS, and USBOR (collectively the “federal agencies”). In July 2005, PG&E 
and the federal agencies entered into an Administrative Consent Agreement (USDOI, 2005) to implement 
response actions at the site as set forth in the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) (40 CFR Part 300). 

1.3 Organization of Risk Assessment Report 

The remainder of this report is organized as follows: 

• Section 2: Site History and Characteristics – This section describes the historical operations, 
previous and ongoing investigations, and physical characteristics of the site. 
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• Section 3: Summary of Investigations and Analytical Results – This section describes the available 
dataset for groundwater and surface water and the steps taken in determining the usability of the data 
for risk assessment purposes. 

• Section 4: Identification of Constituents of Potential Concern – This section describes the steps 
taken in selecting constituents that are of concern to human and/or ecological receptors that will be 
included in the quantitative risk assessment. 

• Section 5: Exposure Assessment – This section describes the conceptual site model (CSM) of 
applicable exposure pathways and the process of calculating exposure point concentrations (EPCs) for 
use in estimating representative exposure concentrations. 

• Section 6: Toxicity Assessment for Human Health – This section describes cancer and non-cancer 
toxicity values used in the quantitative risk assessment. 

• Section 7: Risk Characterization – This section describes the potential for adverse impacts on human 
health or the ecological environment to result from the projected exposures. 

• Section 8: Risk-Based Remediation Goals/Applicable Drinking Water Criteria – This section 
describes the risk-based remedial goals and applicable drinking water criteria for those constituents that 
are recommended to be carried forward to the CMS/FS. 

• Section 9: Uncertainties – This section describes the key uncertainties associated with the risk 
assessment process. 

• Section 10: Conclusions and Recommendations – This section presents the key conclusions of the 
GWRA and the recommendations regarding those constituents that should be carried forward to the 
CMS/FS. 

• Section 11: References – This section provides the references for documents relied upon in the 
preparation of this GWRA. 

Supplemental information is included in the following appendices: 

• Appendix A: Groundwater Data Summary – This appendix contains the detailed analytical results for 
the site groundwater. 
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• Appendix B: Surface Water Data Summary – This appendix contains the detailed analytical results for 
the site surface water. 

• Appendix C: Surface Water Data Summary – Metropolitan Water District of Southern California 
(MWD) – This appendix provides surface water monitoring data collected by MWD during 2003 and from 
August 2007 and July 2008. 

• Appendix D: Evaluation of Other Chemicals – This appendix presents a screening-level evaluation of 
specific chemicals that have been detected in groundwater or surface water. 

• Appendix E: Data Usability Matrix – This appendix summarizes key statistics relating to the usability 
of the groundwater data used in the GWRA. 

• Appendix F: ProUCL 4.0 Output Reports – This appendix contains the ProUCL 4.0 output reports for 
calculation of 95% upper confidence limits (UCLs). 

• Appendix G: Groundwater Risk Assessment Sensitivity Analysis – This appendix documents a 
sensitivity analysis of the groundwater human health risk assessment. 

• Appendix H: Human Health and Ecological Surface Water Criteria – This appendix provides copies 
of Tables 5-1 and 7-1 from the RAWP (ARCADIS, 2008). 

• Appendix I: Supplemental Ecological Risk Evaluation to Address HERD Comments dated March 

26, 2009, June 17, 2009, and September 10, 2009 – This appendix responds to agency comments on 
the draft GWRA (February 2009) and evaluates three additional potential exposure pathways for 
ecological receptors: (1) shallow-rooted wetland plant exposure to chemicals in groundwater via root 
uptake; (2) deep-rooted phreatophyte exposure to chemicals in first encountered groundwater via root 
uptake; (3) transfer of nitrate in groundwater to plant foliage via root uptake and translocation, then 
potential ingestion of nitrate in plant tissue by ruminants, specifically the desert bighorn sheep (Ovis 

canadensis nelsoni). 

• Appendix J: Conceptual Site Models – This appendix provides copies of Figures 4-2 and 4-3 from the 
RAWP (ARCADIS, 2008). 

• Appendix K: Evaluation of Secondary Exposure Pathways – This appendix documents an analysis 
of potential secondary human exposure pathways, conducted per the request of USDOI. 
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• Appendix L: Groundwater Chronic Daily Intakes (CDIs) – This appendix provides well-specific CDIs 
for carcinogenic and noncarcinogenic effects. 

• Appendix M: Supplemental Evaluation to Address Nutritional Essentiality: Molybdenum and 
Selenium – This appendix is a supplemental evaluation of potential hazards associated with potential 
exposure to the essential nutrients, molybdenum and selenium, for the future hypothetical groundwater 
user for the site. 

• Appendix N: Target Organs Impacted by Selenium, Nitrate, Molybdenum, and Hexavalent 
Chromium – This appendix summarizes the critical target organs that are potentially impacted by 
exposure to selenium, nitrate, molybdenum and hexavalent chromium. 

• Appendix O: Estimated Potential Cancer Risks and Noncancer Hazard Indices – Hypothetical 
Future Groundwater User – This appendix documents the estimated potential cancer risk and 
noncancer hazard indices for the hypothetical future groundwater user on a well-specific basis. 

• Appendix P: Determination of Material Contributors to Elevated Cumulative Noncancer Hazard at 
Individual Groundwater Wells – This appendix documents the methodologies used to characterize the 
significance of chemical-specific contributions to elevated cumulative hazard at individual wells and lead 
impacts at individual wells. The appendix also identifies, for each chemical, those specific groundwater 
wells where the chemical is determined to contribute materially to elevated noncancer hazard, and 
provides additional discussion and analysis of those specific wells to help evaluate the overall impact of 
the chemical on site groundwater. 

• Appendix Q: Risk-Based Concentrations of Constituents of Potential Concern in Groundwater – 
This appendix presents the calculated risk-based concentrations (RBCs) for all COPCs in the GWRA. 

• Appendix R: Contributions of SWMU 1/AOC 1 Constituents of Potential Concern to Elevated 
Cumulative Noncancer Hazard – This appendix presents an analysis of the contributions of the 
COPCs to estimated potential cumulative noncancer hazard at individual wells, considering only the 
COPCs that are potentially associated with SWMU 1/AOC 1: selenium, nitrate as nitrogen, molybdenum, 
and hexavalent chromium. 

• Appendix S: Responses to Stakeholder Comments and Comment Resolution – This appendix 
documents official stakeholder comments, supplemental comments, and corresponding responses on 
the draft GWRA (February 2009). 
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2. Site History and Characteristics 

This section presents information on the physical and ecological characteristics of the Study Area obtained 
from the Final Programmatic Biological Assessment (PBA; CH2M HILL, 2007b). This section also presents a 
discussion of historical and current operations at the site as well as previous and ongoing environmental 
investigations. The site history information was obtained from the Revised Final RFI/RI Volume 1 (CH2M 
HILL, 2007a). The summary of previous and ongoing investigations was obtained primarily from the RFI/RI 
Volume 2 (CH2M HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M HILL, 2009b). 

2.1 Site Physical Characteristics  

The Study Area is located in the Mohave Valley, along the California-Arizona border in eastern San 
Bernardino County, California. The Chemehuevi Mountains are located to the south and the Colorado River 
is located to the east and north. The Study Area occupies approximately three square miles of the north-
sloping piedmont alluvial terrace and floodplain along the northern margin of the mountains. The following 
sections contain a brief description of the Study Area physical characteristics, and a detailed description of 
the site geology and hydrogeology can be found in the Revised Final RFI/RI Volume 2 (CH2M HILL, 2009a). 

2.1.1 Geology 

Alluvial terraces and incised drainage channels characterize the landforms. BCW is a prominent desert wash 
in this area that crosses the Study Area from south to north. Floodplains lie adjacent on each side of the 
Colorado River. The floodplains no longer flood due to upstream dams and flow regulation. On the Study 
Area side of the river, the floodplain is approximately 500 feet in width. Topography across the Study Area 
ranges from 450 feet above mean sea level to 1,200 feet mean sea level within a mile of the Colorado River 
(Figure 2-1). 

The compressor station and Study Area are in the Basin and Range geomorphic province, with parallel fault-
block mountains separated by alluvial valleys. The Chemehuevi Mountains are the dominant geologic 
feature in the site vicinity, a metamorphic and plutonic basement core complex exposed in southeastern 
California and western Arizona. A prominent geologic structural feature is a Miocene-age, low-angle normal 
fault that forms the northern boundary of the mountains. The site lies on the north-sloping piedmont terrace 
along the northern margin of the mountains (Figure 2-2). 

In the floodplain area, the unconsolidated alluvial and fluvial deposits are underlain by the Miocene 
conglomerate and pre-Tertiary metamorphic and igneous bedrock. In the upland area, the subsurface 
shallow aquifer zone consists of alluvial deposits. The saturated thickness of the alluvial aquifer ranges from 
less than 30 feet in the southern floodplain to 260 feet in the interim measure (IM) injection area, and to more 
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than 350 feet in the northern floodplain. The most prominent geologic structural feature in the Study Area is 
the detachment fault that forms the northern boundary of the Chemehuevi Mountains. 

2.1.2 Hydrology and Hydrogeology 

The site is located within the Sonoran Desert region of the Basin and Range geomorphic province and is 
situated at the southern end of the Mojave groundwater basin (Anderson, 1995; Anderson et al., 1992). The 
mountains are roughly parallel north/south and separated by alluvial basins. The Colorado River runs north 
to south through the basin. The site is located at the southern extent of unconsolidated alluvial aquifer 
material in the Mohave groundwater basin. The hydrogeologic features of the site and surrounding area are 
shown on Figure 2-3. 

Groundwater occurs under unconfined to semi-confined conditions within the alluvial fan and fluvial 
sediments beneath most of the site. The saturated portion of the alluvial fan and fluvial sediments are 
collectively referred as the alluvial aquifer. In the floodplain area adjacent to the Colorado River, the fluvial 
deposits interfinger with, and are hydraulically connected to, the alluvial fan deposits. The unconsolidated 
alluvial and fluvial deposits are underlain by the Miocene Conglomerate and pre-Tertiary metamorphic and 
igneous bedrock with very low permeability; therefore, groundwater movement occurs primarily in the 
overlying unconsolidated deposits. 

Water chemistry is generally dominated by sodium and chloride, and total dissolved solids (TDS) vary 
considerably. Under natural conditions, groundwater flows from west/southwest to east/northeast across the 
site. Natural groundwater flow directions across most of the site are generally upward and toward the 
floodplain. IM-3 pumping creates localized flow in the direction of the extraction wells, such that in the 
floodplain, groundwater moves toward the extraction wells and away from the river. 

2.2 Ecological Characteristics 

The site is located adjacent to the 37,515-acre Havasu National Wildlife Refuge (HNWR) managed by 
USFWS. The area is characterized by arid conditions and high temperatures and consists of a series of 
terraces divided by dry desert washes (CH2M HILL, 2005a). The Study Area is located either within the 
Mojave Desert province of California, the Colorado Desert, or the boundary between these two deserts 
(CH2M HILL, 2005a). The following sections provide a general overview of the ecological characteristics for 
upland and riparian habitats (vegetation communities are shown on Figure 2-4). Much of this information has 
been excerpted from the Revised Final RFI/RI Volume 1 (CH2M HILL, 2007a) and the PBA (CH2M HILL, 
2007b). These documents should be consulted for detailed information. The primary source of information 
on ecological habitat characteristics, the PBA (CH2M HILL, 2007b), is described briefly below. 
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2.2.1 Programmatic Biological Assessment 

The PBA (CH2M HILL, 2007b) was prepared to evaluate potential effect on species protected under the 
federal Endangered Species Act resulting from past, present, or planned remedial and investigative activities 
up to the selection and implementation of the final remedy. The primary purpose of the PBA was to put into 
context the status and management of Endangered Species Act species within or near the Area of Potential 
Effect (APE) and to better evaluate the effects of current and future proposed activities on those species and 
habitats. The APE was defined in the PBA as the area that potentially may be affected by the RFI/RI 
activities and is shown on Figure 2-4. Based on the information provided in the PBA, the upland and 
riparian habitats are described below. 

2.2.2 Uplands 

Upland areas of the APE include the HNWR, which was established to protect and conserve wildlife. The 
terrestrial habitats are typical of Mojave Desert uplands, consisting of creosote bush scrub, Mojave Wash, 
desert riparian, and tamarisk thicket (vegetation communities are shown on Figure 2-4). Creosote bush 
scrub is the dominant upland plant community (CH2M HILL, 2007b). The area is vegetated with widely 
distributed creosote bushes (Larrea tridentata). The creosote bush and salt bush scrub plant communities 
comprise approximately 974 acres within the APE. Terrestrial wildlife found at the site is adapted to the 
desert habitats found at the site. Adjacent natural barriers such as the Chemehuevi Mountains and Colorado 
River interrupt a continuous terrestrial wildlife corridor for some species. Representative upland avian, 
mammalian, and reptilian species are listed in Table 2-1. Representative upland plant species are listed in 
Table 2-2. 

The BCW is an ephemeral drainage that extends from the Chemehuevi Mountains to the Colorado River 
approximately 3,500 feet north of the compressor station. It is located west of the Colorado River, in the 
Mojave Wash habitat. This wash may periodically flood during stormwater runoff events, but remains dry 
throughout most of the year due to arid desert conditions. BCW consists of areas of sand, gravel, and 
cobblestone substrate interspersed with widely spaced desert wash vegetation including mesquite and 
creosote (CH2M HILL, 2007b). 

2.2.3 Riparian Corridor 

The Colorado River is the primary aquatic habitat located approximately 1,300 feet east of the compressor 
station. The river is approximately 700 to 900 feet wide and 8 to 15 feet deep at this location (E&E, 2000). 
Small patches of emergent vegetation, such as common reed (Phragmites communis), cattails (Typha sp.), 
sedges (Carex sp.), and bulrush (Scirpus sp.), exist along the banks of the Colorado River, with little to no 
submergent vegetation within the river. The Topock Marsh, extending northeast of the APE within the 
HNWR, provides important aquatic marsh and riparian habitat in the local vicinity. East of the Colorado 
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River, the APE is a sand and salt cedar environment very similar to that found of the floodplain on the 
California side (Figure 2-4). Salt cedar (also referred to as tamarisk) thicket is the dominant plant community 
along the Colorado River floodplain. This invasive, exotic plant species has displaced native plant species. 
This plant community consists of dense thickets of tamarisk or salt cedar (Tamarix sp.) sometimes 
surrounded by arrowweed (Pluchea sericea) at the edges. Salt cedar is highly successful in arid climates 
with saline or alkaline soils and often occurs in monotypic stands in riparian areas. The salt cedar and 
arrowweed plant communities compose approximately 349 acres within the APE. Various wildlife and plant 
species are supported by the riparian habitat and representative species lists are presented in Tables 2-3 
and 2-4. 

2.2.4 Special-Status Species 

Several threatened or endangered species (state and federally listed) were identified as having potential to 
occur on or near the site. These species were evaluated in the PBA (CH2M HILL, 2007b). The PBA 
concluded a critical habitat effect determination of “no effect” for all but one special-status species evaluated. 
The “no effect” species are southwestern willow flycatcher (Empidonax traillii extimus), Mojave desert 
tortoise (Gopherus agassizii), Yuma clapper rail (Rallus longirostris yumanensis), Colorado pikeminnow 
(Ptychocheilus lucius), and razorback sucker (Xyrauchen texanus). One species, bonytail chub (Gila 

elegans), was concluded to have a critical habitat effect determination of “may affect, but not likely to 
adversely affect.” 

There are no state or federally listed threatened or endangered plant species potentially present in the 
riparian areas. In uplands, smoke tree (Psorothamnus spinosus) is potentially present and is an Arizona 
state protected species. 

2.3 Land Use 

The following sections describe the current uses of the site and the surrounding areas, as well as the 
reasonably anticipated future land uses. 

2.3.1 Current Land Use 

The compressor station is located in a sparsely populated, rural area. The surrounding land lies within an 
area of significant cultural and sacred tribal resource to the Tribes. Portions of the Topock Maze are located 
nearby. The maze is a geoglyph (ground marking) and is of importance to the local Native American 
community. The area is within the traditional territory of the Aha Makav or Mojave Tribe. While the material 
remains of the past are important to these tribes, this area of traditional and spiritual use knows no 
boundaries for the Mojave. 
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As mentioned earlier, the compressor station occupies approximately 15 acres of a 65-acre parcel of PG&E-
owned land. PG&E also owns a 100-acre parcel located about 0.25 miles north of the compressor station, 
purchased in 2004 to facilitate interim measures (IMs). In addition to the PG&E 100-acre parcel, the 
surrounding area includes land owned and/or managed by a number of government agencies, including the 
USBLM, USBOR, USFWS, San Bernardino County, California Department of Transportation, and BNSF 
Railroad. Industrial or commercial developments within a one-mile radius include the existing compressor 
station and IM No. 3 treatment plant facility. The nearest residents are located in Topock, Arizona, a 
community of about 20 people in a small mobile home park near the Topock Gorge Marina. Most of the 
residents in Topock are retired senior citizens who live in the area part of the year, typically from late fall 
through spring. There are also a few permanent homes (i.e., the homes are occupied all year) located on the 
southern side of I-40, along the shoreline between the pipeline bridge and the I-40. 

The largest nearby community is Golden Shores, Arizona (population approximately 3,000), located 
approximately eight miles to the northeast and on the opposite side of the Colorado River from the site. The 
city of Needles, California, with a population of approximately 4,800, is located approximately 15 miles 
northwest of the site. 

Moabi Regional Park is a recreational facility operated by the San Bernardino County Department of Parks 
and Recreation. It is located on land leased from USBLM and lies approximately one mile northwest of the 
compressor station on the west shore of the Colorado River. The park encompasses approximately 1,050 
acres, includes a boat marina and 105 campsites, and provides access to the river for various sport and 
recreational activities. The park is located on a side channel of the Colorado River, approximately one mile 
west of the main river channel. The mobile homes are used primarily as weekend residences. As a regional 
park, it has no full-time residents, because campers are limited to five-month stays. The park does not keep 
records of residency; therefore, the number of people at the park at any given time is unknown. 

The USBLM-managed lands within the area are owned by USBLM, San Bernardino County, and USBOR. 
These lands are considered public; however, public use is not encouraged, as the Topock Maze, a culturally 
significant area for several Native American tribes is located here, within the boundary of the HNWR. 

A major gas utility and transportation corridor is located within the site. This corridor includes PG&E’s two 
natural gas transmission pipelines, four natural gas transmission pipelines operated by other companies, the 
BNSF Railroad, and the I-40 freeway. Other developed land uses within the site include the National Trails 
Highway, which is the former Route 66 (and also known as Park Moabi Road), and various unnamed access 
roads. In addition, numerous groundwater well clusters, related to the ongoing groundwater investigation 
activities, are located throughout the site. 

The HNWR (land that is managed by USFWS) encompasses approximately 37,515 acres along the 
Colorado River in Mojave and La Paz Counties, Arizona, and in San Bernardino County, California. Most of 
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the HNWR extends from the upper end of the Topock Marsh southward, to the head of Lake Havasu on the 
Arizona side of the Colorado River. The compressor station is completely surrounded by the HNWR. 
Recreational activities at the HNWR include sightseeing, bird watching, fishing, hunting, camping, and 
canoeing. 

Figure 2-5 presents a map showing depicting the current owners and managers of the land in the area 
surrounding the site as well as anticipated future land use. There are two known active supply wells in the 
APE:  PM-04, located in Park Moabi (on the northwest section of the APE), and Sanders, located on the 
Arizona side of the Colorado River. These known active supply wells are identified on Figure 2-6. 

Future land use is discussed further below. 

2.3.2 Future Land Use 

PG&E plans to continue owning and operating the compressor station and associated property inside and 
outside the fence line as an industrial operation for the foreseeable future. Accordingly, the reasonably 
anticipated future use of the PG&E compressor station is for ongoing industrial operations. 

Similarly, it is reasonable to assume that land that is owned by BNSF Railroad, and land that is leased by the 
California Department of Transportation, will continue in the future to be used for the railroad and interstate 
highway. 

It is anticipated that title to the Interim Measures #3 (IM3) property will be transferred to the Fort Mojave 
Indian Tribe (FMIT) in 2009. The transfer is part of a global settlement of litigation brought by the FMIT 
against DTSC. As part of the property transfer, PG&E will maintain a site-wide easement over the IM3 
property for siting of any facilities required by DTSC or the USDOI. Implementation of IM3 is expected to 
continue until a final corrective action/remedial action for the site is operating properly and successfully, and 
the regulatory agencies terminate the requirement for the IM3. For the compressor station, PG&E is the 
landowner, and use for the foreseeable future will continue to be industrial. If ever there is a need/desire to 
change the use, additional evaluations would have to be conducted at that time to address planned use. 
There is no agreement that will transfer this property. However, FMIT may exercise its option to purchase the 
property at its fair market value in the then existing condition when the facility is shut down, and when PG&E 
has no further use for the property for any utility purpose or for remediation related purposes. 

As indicated above, and as depicted in Figure 2-5, a large portion of the land in the vicinity of the site is 
owned and/or managed by USBLM and the HNWR. Based on information provided by USDOI, current and 
future land use on national wildlife refuges is guided by the National Wildlife Refuge System Administration 
Act of 1966, as amended by the National Wildlife Refuge System Improvement Act of 1997 (USFWS 
Organic Act; USDOI, 2007). The USFWS Organic Act describes the mission of the National Wildlife Refuge 
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System (the System) as the administration of “…a national network of lands and waters for the conservation, 
management, and where appropriate, restoration of the fish, wildlife, an plant resources and their habitats 
within the United States for the benefit of present and future generations of Americans.” In addition to 
outlining the conservation mission of the National Wildlife Refuge System, the USFWS Organic Act details 
requirements for the management and use of a refuge and has requirements for land-use planning at each 
refuge, focusing on the preparation of a comprehensive conservation plan for each refuge and detailed 
compatibility determinations for each refuge. 

According to information presented by USDOI, the primary conservation mission of USFWS as it applies to 
the HNWR, articulated in the USFWS Organic Act, the conservation management plans, and appropriate 
use and compatibility policies, limits human use of HNWR property and reduces the likelihood of transferring 
HNWR property out of federal ownership (USDOI, 2007). According to USDOI, this supports that human use 
of the HNWR property will continue, in the future, to be restricted to recreational uses consistent with these 
statutory, regulatory, and policy guidelines. 

San Bernardino County has requested that USBLM allow them to expand the leased premises into the 
Topock site, stretching along the floodplain from the currently leased property south to the railroad bridge. 
The purpose of the proposed expansion included a variety of seasonal residential and recreational uses, 
including mobile homes, expansion of tent camping and recreational vehicle areas, a hotel, and 
reconstruction of an old restaurant. According to USDOI, the requested expansion by San Bernardino 
County would allow for new pull-through recreational vehicle camping sites and tent camping areas. These 
areas would be located south and east of the BCW, west of the beach area, east of old Route 66 (also 
known as National Trails Highway and Park Moabi Road), and north of the railroad. It would seem that use 
of the floodplain area for camping would be considered an undertaking, and would require USBLM to 
determine whether camping would create any visual impacts to the Topock Maze or other eligible properties, 
and whether these uses are compatible with the objective of preserving these resources for the future 
(USDOI, 2007). However, according to USDOI, the continuing development of adjacent property combined 
with USBLM’s broad land management leave open the possibility that USBLM land may be transferred out of 
federal ownership. 

In sum, and as discussed in the RAWP (ARCADIS, 2008), although future residential use of the USBLM land 
is unlikely, USDOI has specifically requested an evaluation of future residential use on USBLM property for 
the following three reasons:  (1) it is reasonably foreseeable that the land may be transferred out of federal 
ownership; (2) human use of Park Moabi-leased portion will continue to include both seasonal use by the 
public and year-round residential use by a limited number of San Bernardino county staff; and (3) it is 
reasonably foreseeable that camping on the floodplain will occur under either San Bernardino’s proposed 
expansion or USBLM’s future use of non-leased areas. 
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2.4 Site Historical Operations 

In December 1951, the compressor station began operations to compress natural gas supplied from the 
southwestern United States for transport through pipelines to PG&E’s service territory in central and northern 
California. The State of California owned the property on which the compressor station was built. From 1951 
to 1965, PG&E leased the property from the state. In 1965, PG&E purchased the property from the state. 
The compressor station is still active and is expected to remain active into the foreseeable future. 

Current operations at the compressor station are very similar to the operations that occurred from the start of 
facility operations in 1951. Operations at the compressor station consist of six major activities: compression 
of natural gas, cooling of the compressed natural gas and compressor lubricating oil, water conditioning, 
wastewater treatment, facility and equipment maintenance, and miscellaneous operations. The greatest use 
of chemical products at the facility involves treatment of cooling water, and the greatest volume of waste 
produced consists of blowdown from the cooling towers (i.e., water that is routinely removed from the towers 
to prevent salt buildup and scale formation). 

From 1951 to 1985, hexavalent chromium-based products were added to the cooling water to inhibit 
corrosion, minimize scale formation, and control biological growth. From 1951 to 1964, untreated wastewater 
(i.e., blowdown) containing hexavalent chromium was discharged to the BCW. Aerial photographs from that 
time period show what appears to be light-colored flow in the BCW that originates at the discharge point and, 
at times, extends up to 1,600 feet northward. Beginning in 1964, PG&E treated the wastewater by converting 
hexavalent chromium to trivalent chromium. At about this time, PG&E also constructed a percolation bed in 
the BCW by creating soil berms that impounded the discharged wastewater and allowed it to percolate into 
the ground and/or evaporate. In 1969, PG&E began treating the wastewater in a two-step process that 
converted hexavalent chromium to trivalent chromium (Step 1), and then removed trivalent chromium via 
precipitation (Step 2). 

Beginning in May 1970, treated wastewater was discharged to an injection well (PGE-08) located on PG&E 
property (Figure 2-7), and discharges to the BCW generally ceased. The well facilitated the injection of 
wastewater into the subsurface at depths in excess of 405 feet below ground surface (bgs). By 1971, PG&E 
had constructed the first of four single-lined evaporation ponds and used this pond as a discharge location 
when operational problems were encountered with the injection well. In 1973, PG&E discontinued use of 
injection well PGE-08, and wastewater was discharged exclusively to the four, single-lined evaporation 
ponds, located about 1,600 feet west of the compressor station. 

PG&E replaced the hexavalent chromium-based cooling water-treatment products with non-hazardous 
phosphate-based products in 1985, at which time PG&E discontinued operation of the wastewater treatment 
system. Use of the four, single-lined evaporation ponds continued until 1989. In 1989, the single-lined ponds 
were replaced with four new, Class II (double-lined) ponds, located approximately 1.2 miles northwest. The 
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wastewater treatment system and the single-lined ponds were physically removed and clean-closed between 
1988 and 1993. The four, Class II double-lined ponds, which are on USBLM property, are still in use and are 
operated under jurisdiction of the Regional Water Quality Control Board, Colorado River Basin Region. 

2.4.1 Solid Waste Management Units/Areas of Concern  

The potential SWMUs and AOCs at the site identified by DTSC in the CACA or in subsequent DTSC 
directives included 14 SWMUs, 20 AOCs, and two undesignated areas. 

As summarized in the Revised Final RFI/RI Volume 1 (CH2M HILL, 2007a), the SWMUs and AOCs that will 
be carried forward into the RCRA Corrective Action and CERCLA Program are discussed below and 
identified on Figure 2-7 and Table 2-5. Two of these sites (SWMU 1/AOC 1 and SWMU 2 Inactive Injection 
Well PGE-08) were associated with the historical discharge of wastewater from the facility and are the focus 
of the RFI/RI Volume 2 and this GWRA. The remaining AOCs, SWMUs, and undesignated areas are either 
closed or will be included in the forthcoming risk assessments or RFI/RI Volume 3. 

2.4.2 Known Groundwater Plume 

Groundwater data indicate that the hexavalent chromium plume is confined to the alluvial aquifer and 
extends over a distance of approximately 2,800 feet from the southern edge of the alluvial aquifer (upper 
BCW) to the Colorado River floodplain, covering approximately 90 acres. The extent of the plume at various 
depths in the alluvial aquifer is depicted in the RFI/RI Volume 2 on Figures 6-9a through 6-9c (CH2M HILL, 
2009a). A conceptual hydrogeologic site model is shown on Figure 2-3. Reducing conditions have been 
documented in most shallow to mid-depth fluvial wells and sediments near and underlying the river. South of 
the railroad tracks, these reducing conditions are also encountered in deep wells near and beneath the river. 
In this area, hexavalent chromium reverts to trivalent chromium, which is immobilized in the sediments, as 
evidenced by its absence in groundwater samples collected from fluvial wells screened in reducing material. 
There is significant capacity in the fluvial deposits underlying the river to reduce and remove hexavalent 
chromium from groundwater. This process is a beneficial factor limiting hexavalent chromium migration to 
the river under current conditions. Uncertainties remain regarding the extent to which reducing conditions in 
fluvial deposits provide a pervasive and permanent barrier to hexavalent chromium contaminant migration to 
the river (CH2M HILL, 2009a). 

2.5 Groundwater and Surface Water Investigations 

Previous groundwater investigations are discussed in the RFI/RI Volume 2 (CH2M HILL, 2009a) and the 
RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) and are summarized in this section. Groundwater 
sampling locations for RFI/RI characterization are shown on Figure 2-8. Background groundwater sampling 
locations are shown on Figure 2-9. 
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RFI field activities began in June 1997, and six phases of work were completed between July 1997 and 
October 2007. The scope of work for each phase was determined by using the findings from previous 
investigation phases. Work plans for the various investigation programs were approved by DTSC prior to 
implementation, as well as USDOI, other state and local agencies, and in consultation with stakeholders as 
appropriate. Data included in this report were collected within the APE7, between 1997 and 2007, by PG&E 
and its consultants in accordance with agency-approved plans and procedures and in conformance with data 
quality control (QC) programs. Field activities included drilling and hydrogeologic investigations, hydraulic 
testing, groundwater monitoring well installation, groundwater sample collection, surface water sampling, 
porewater sampling, and river sediment sampling. Surface water sampling locations are shown on Figure 
2-10 and porewater sampling locations are shown on Figure 2-11. 

Sample collection and management under the RFI program was performed in accordance with the RFI work 
plan, the RFI work plan amendments, and several additional matrix-specific sampling and analysis plans. 
Quality assurance/quality control (QA/QC) programs were also implemented to ensure that the data were of 
high quality and met the purpose and objectives of the RFI/RI. Work performed during each of the six 
phases, as well as additional work presented in the RFI/RI Volume 2 Addendum (CH2M HILL, 2009b), is 
described below. 

2.5.1 Phase 1 

During Phase 1, seven groundwater monitoring wells were installed and sampled. In addition, 11 pre-existing 
wells and four river locations were sampled. The analytical results indicated that hexavalent chromium was 
present in groundwater, and that additional wells were needed to define the extent of hexavalent chromium 
in groundwater. Hexavalent chromium was not detected in samples collected from the Colorado River. 

Initiation of the groundwater and surface water monitoring program began during Phase 1, which included 
routine collection of groundwater samples from existing wells and surface water samples from the Colorado 
River. 

2.5.2 Phase 2 

During Phase 2, 11 additional groundwater monitoring wells were installed and sampled to investigate the 
lateral and vertical extent of hexavalent chromium in groundwater and to further define groundwater 
gradients. Routine groundwater and surface water monitoring continued during this phase, with expansion of 

                                                      

7 The APE is defined as the area that may be potentially affected by the RFI/RI activities. The APE was defined for the purpose of 

assessing potential environmental impacts associated with investigation and remediation activities. 
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the number of wells and surface water locations in the program. Overall, groundwater results indicated that 
additional wells were needed to define the horizontal and vertical extent of hexavalent chromium. 

2.5.3 Phase 3 

Nine additional groundwater monitoring wells were installed during Phase 3. The new wells included four in 
the floodplain, two adjacent to existing well MW-20-70 to create a three-well vertical cluster, and one near 
the Railroad Debris site. Routine groundwater and surface water monitoring continued during this phase with 
expansion of the number of wells and surface water locations in the program. 

At the request of DTSC, the first draft RFI report (E&E, 2000) was prepared and submitted to DTSC at the 
completion of Phase 3 in April 2000. Following review of the first draft RFI report, the DTSC required 
additional work to better define the groundwater plume boundaries and mechanisms. 

2.5.4 Phase 4 

Seven new groundwater monitoring wells were installed along the western shore of the Colorado River 
during Phase 4. Routine groundwater and surface water monitoring continued during this phase. In addition, 
hydraulic testing was conducted on selected wells in the Study Area. The hydraulic tests were conducted in 
January and February 2002, and the report was submitted to DTSC in April 2002 (E&E, 2002). The second 
draft RFI report (E&E, 2004) was prepared and submitted to DTSC at the completion of Phase 4 in February 
2004. 

2.5.5 Phase 5 

As discussed in Section 1, PG&E began implementation of an IM at the site in March 2004, and Phase 5 of 
the RFI/RI included data collection to further characterize COPCs in groundwater and to evaluate the 
effectiveness of IM activities. During Phase 5, groundwater extraction wells were installed and were tested at 
two locations, and 22 groundwater monitoring wells were installed at eight locations. 

The initial effort for Phase 5, in November 2003, involved installation, development, and aquifer testing of 
test well TW-1 located on the northern side of the site (Figure 2-8). Additional field activities in support of the 
IM included the installation, development, and aquifer testing of test well TW-2 between March and May 
2004. TW-2S (shallow) and TW-2D (deep) are paired extraction/test wells screened at different depth 
intervals. 

Phase 5 also included the installation of 22 new monitoring wells at eight locations, conducted between 
March 2004 and May 2004. Three of these monitoring well locations were on the floodplain between the 
MW-20 bench and the western shore of the Colorado River. The MW-36 and MW-39 monitoring well 
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clusters—each constructed with six screen depths—were installed in an east-west-trending transect with 
existing well MW-30 on the floodplain east of the MW-20 bench. The monitoring wells added better vertical 
definition of the hydrostratigraphy and chromium distribution in the floodplain area. Four new monitoring well 
clusters (locations MW-35, MW-37, MW-38, and MW-40) were also installed at locations to the north, west, 
and south of the MW-20 bench for the purpose of plume delineation and a better understanding of the 
relation of alluvial fan and floodplain hydrostratigraphy. 

Routine groundwater and surface water monitoring continued during Phase 5, with expansion of the wells 
and surface water locations in the program. Prior to Phase 5, routine groundwater and surface water 
monitoring was generally conducted on a quarterly sampling frequency. Beginning in Phase 5, key floodplain 
wells were placed on accelerated (weekly, biweekly, or monthly) sampling schedules. 

In addition, with the initiation of IM activities in March 2004, PG&E began implementation of a separate 
monitoring program, referred to as the IM Performance Monitoring Program (PMP), with a separate data 
collection program from the routine groundwater and surface water monitoring program. The PMP collects 
and presents data to assess the performance of the IM to maintain a net landward hydraulic gradient through 
the collection of water level measurements in wells and the river. 

2.5.6 Phase 6 

During Phase 6, additional data were collected to further characterize site hydrogeologic conditions, to more 
completely define the nature and extent of contamination and to address comments on the 2005 RFI Report 
(CH2M HILL, 2005a). Also during Phase 6, additional IM wells were installed and data were collected to 
support evaluation of ongoing IM activities. 

During Phase 6, two additional extraction wells, TW-3D and PE-1, were installed on the MW-20 bench and in 
the floodplain, respectively, for IM extraction activities. In addition, two groundwater injection wells (IW-2 and 
IW-3) were installed in an area west of the groundwater plume referred to as the East Mesa, as well as 17 
compliance/observation wells for monitoring of groundwater injection activities associated with the IM. 

Data collected during Phase 6 of the RFI/RI included a pore water study and the installation and sampling of 
32 additional monitoring wells (including two wells with multiple screened depths installed at an angle 
beneath the Colorado River). Phase 6 also included hydraulic testing of bedrock wells, as well as hydraulic 
testing of alluvial floodplain wells. 

Routine groundwater and surface water monitoring continued during this phase with expansion of the 
number of wells in the program. During this phase, the routine surface water monitoring program was 
expanded to include nine additional in-channel locations with samples collected at multiple depths in the 
river. The PMP continued during Phase 6 and included routine water level and analytical sampling data from 
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wells in the extraction area (floodplain). Additionally, beginning in July 2006 with the initiation of groundwater 
injection associated with the IM, PG&E began implementation of a separate and unique monitoring program, 
referred to as the IM Compliance Monitoring Program, which includes routine water level and analytical 
sampling data from wells in the injection area (East Mesa). 

PG&E implemented several related studies during this phase. These studies include a groundwater 
background study (CH2M HILL, 2008a,b), a chromium isotope study (CH2M HILL, 2008d), a floodplain in-
situ pilot study (MWH, 2005), an upland in-situ pilot study (BBL, 2006), and aerobic/anaerobic core testing 
(CH2M HILL, 2005b). The Groundwater Background Study (CH2M HILL, 2008a,b) is described in more 
detail below. 

2.5.7 Background Investigations 

The Groundwater Background Study (CH2M HILL, 2008a,b) was performed to define an upper threshold 
limit (UTL) concentration for hexavalent chromium, total chromium, and other metals in groundwater in the 
region surrounding the site. The UTL concentration represents the upper concentration of the constituent in 
natural groundwater not affected by contamination. The background study involved sample collection at 
existing wells both within and outside the APE during six sampling events between May 2005 and May 2006 
(Figure 2-8). The results of the background study, including calculated UTLs, are reported in the Revised 

Groundwater Background Study Steps 3 and 4: Final Report of Results (CH2M HILL, 2008b). The calculated 
UTLs for metals from the Groundwater Background Study are reported in Section 6.1 of the RFI/RI Volume 2 
(CH2M HILL, 2009a) and used for evaluation of metals data collected from the site. 

2.5.8 Additional Investigations in Response to Stakeholder Comments 

Additional data and information were collected between October 2007 and September 2008 and reported in 
the RFI/RI Volume 2 Addendum (CH2M HILL, 2009b). These datasets were collected at the direction of 
DTSC or USDOI. These datasets were collected after the October 2007 cutoff date for data included in the 
RFI/RI Volume 2 report (CH2M HILL, 2009a). This effort consisted of three main tasks: 

• Records review for updated information and chronology of dredging locations, bank stabilization, and 
other man-made effects on river morphology 

• Additional hydrogeologic investigations 

• Additional groundwater characterization:  five new vertical wells and three slant wells were installed on 
the Arizona shoreline in March and April 2008. 

The analytical data collected through July 2008 are included in this GWRA. 
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2.5.9 Ongoing Groundwater Characterization 

The groundwater and Colorado River water monitoring activities that began in 1997 as part of the RFI 
groundwater investigations have been incorporated into an ongoing Groundwater Monitoring Program 
(GMP). The initial six years of monitoring consisted of quarterly monitoring well and surface water sampling. 
Installation of additional monitoring wells has occurred throughout the program as described above. The 
monitoring program has been modified several times to include these additional wells and to increase the 
sampling frequency at floodplain wells closest to the river and river water stations. 

The current GMP includes sampling for hexavalent and dissolved total chromium at over 100 wells on a 
routine basis. Sampling and analysis for other water chemistry parameters also occurs quarterly in select 
wells. Several other wells in the area are sampled on a less frequent schedule, and private domestic or 
agricultural wells are sampled as requested. PG&E reports monitoring results to the DTSC via quarterly 
monitoring reports. 

Additional groundwater investigations that are in progress for the areas outside the compressor station are 
addressed in the Revised Work Plan for East Ravine Groundwater Investigation (CH2M HILL, 2008c). 

2.5.10 Summary 

In summary, the RFI/RI has been underway since 1996 and has yielded a large and wide-ranging dataset on 
which to base risk estimates. Groundwater investigation has been ongoing since 1997. There is a 
recognized hexavalent chromium plume in groundwater that has been controlled by an IM operating since 
2004. In addition, analytical data have been collected by PG&E and Metropolitan Water District of Southern 
California (MWD) from surface water in the Colorado River both upstream and downstream of the site. 
These groundwater and surface water data are discussed in detail in Section 3. Section 3 also provides an 
evaluation of the groundwater and surface water data usability to support this GWRA. 
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3. Summary of Investigations and Analytical Results 

As discussed in Section 1, PG&E’s activities in support of the RFI/RI began in 1996 with the signing of the 
CACA (CalEPA, 1996b). Since 1996, there have been multiple phases of investigation at the site to collect 
data to fulfill the objectives of the RFI/RI. This section summarizes the data collected for inclusion in the 
RFI/RI Volume 2 (CH2M HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M HILL, 2009b), and 
describes the usability of these analytical data for purposes of this GWRA. 

As specified in the Human Health and Ecological Risk Assessment Work Plan (RAWP) (ARCADIS, 2008), 
this GWRA relies upon the groundwater and surface water data collected and presented in the RFI/RI 
Volume 2 and RFI/RI Volume 2 Addendum2; surface water data collected by the MWD (2007; 2008) are also 
considered. This section represents a summary of the more detailed discussions presented in the RFI/RI 
Volume 2 (CH2M HILL, 2009a) and RFI/RI Volume 2 Addendum (CH2M HILL, 2009b), focusing specifically 
on the scope of the investigations and data that are used in the quantitative risk assessment. (Please refer to 
the RFI/RI Volume 2 [CH2M HILL, 2009a] and RFI/RI Volume 2 Addendum [CH2M HILL, 2009b] for a more 
thorough discussion of the different phases of the investigations, sampling protocols, field methods, data 
quality programs, and agency approvals for collection of data). 

The individual constituents or parameters that have been monitored in groundwater and/or surface water 
and are presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) and RFI/RI Volume 2 Addendum (CH2M 
HILL, 2009b) may be categorized as follows:  

• Total and hexavalent chromium 

• 18 metals consisting of aluminum, antimony, arsenic, barium, beryllium, cadmium, total chromium, 
cobalt, copper, lead, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc 

• Other constituents measured during the RFI/RI in selected wells and select sampling events to assess 
potential presence in groundwater, including volatile organic compounds (VOCs); semivolatile organic 
compounds (SVOCs); polychlorinated biphenyls (PCBs); perchlorate; strontium; radionuclides; and total 
petroleum hydrocarbons (TPH) in the gasoline, diesel, and motor oil ranges 

• General chemistry parameters that were measured during the RFI/RI to identify water sources, key 
chemical processes, and reactions that may be occurring along flowpaths, including, but not limited to, 
major cations (e.g., sodium, potassium, calcium, magnesium); major anions (e.g., fluoride, chloride, 
bicarbonate, sulfate); TDS and associated parameters of specific conductance and salinity; temperature; 
pH; and redox sensitive parameters (e.g., oxidation-reduction potential, dissolved oxygen, nitrate, 
ammonia, manganese, iron, sulfide, and total organic carbon). 
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This section describes the data evaluation process in which the available groundwater and surface water 
data collected for the RFI/RI are narrowed down to initial constituents of potential concern (ICOPCs) through 
exclusion of constituents or general chemistry parameters that are not applicable to human health or 
environmental risk assessments (e.g., TDS and pH) or have not been detected at the site (e.g., PCBs). 
Those constituents that are not excluded through this initial screening-level evaluation process are defined 
as ICOPCs and are carried forwards to the COPC selection processes described in Section 4. Constituents 
selected as COPCs are then quantitatively evaluated in subsequent sections of this GWRA. 

3.1 Summary of Data Included in the Risk Assessment 

As described in Section 2, the data included in this GWRA were presented in the RFI/RI Volume 2 (CH2M 
HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M HILL, 2009b)2. In general, the data presented in 
the RFI/RI Volume 2 were collected between the start of the RFI field sampling activities in July 1997 and 
October 2007. The data presented in the RFI/RI Volume 2 Addendum were collected between November 
2007 and September 2008 and consisted primarily of groundwater data. No additional surface water data 
during this time period was presented in the RFI/RI Volume 2 Addendum. 

The data included in the RFI/RI Volume 2 (CH2M HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M 
HILL, 2009b) are generally limited to data collected by PG&E and its consultants, in accordance with 
agency-approved plans and procedures and in conformance with data QC programs. Studies conducted 
within the Study Area by others were referenced in the RFI/RI; however, the data collected by others were 
not included as part of the RFI/RI dataset, and therefore are not, in general, included in this GWRA. The one 
exception pertains to surface water sampling that was collected by MWD (2007; 2008). Although these 
surface water monitoring data were not collected by PG&E, they are presented in an appendix to the RFI/RI 
Volume 2 (CH2M HILL, 2009a) and are used in this GWRA, as discussed in subsequent sections. 

The following subsections discuss the data presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) and 
RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) considered for inclusion in this GWRA8, beginning with a 
discussion of the hydrogeologic investigations, followed by a description of the groundwater and surface 
water sampling programs. All data considered for inclusion in this GWRA are provided in Appendix A 
(Groundwater Data Summary), Appendix B (Surface Water Data Summary), and Appendix C (Surface Water 

                                                      

8 As described in Section 3.2, the only data that are not evaluated and considered for potential inclusion in this GWRA include a subset 

of the general chemistry parameters that were measured to identify water sources, key chemical processes, and reactions along the 

flowpaths. Through discussions with DTSC and USDOI, as documented in the RAWP Addendum (ARCADIS, 2009), it was determined 

that a subset of these general chemistry parameters are not applicable to the risk assessment process. Please refer to Section 3.2 for 

more detail. 
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Data Summary – MWD). Generally, and as described more fully in the sections below, those constituents 
that are applicable to human or ecological health and have been detected at least once at the site are 
defined as ICOPCs and are passed forward to the COPC selection processes described in Section 4. 
Separate ICOPC lists are developed for: (1) evaluation of future hypothetical direct human exposure to 
groundwater (groundwater ICOPCs), and (2) evaluation of the potential for constituents in the floodplain 
wells to be released to the surface water (floodplain ICOPCs). 

3.1.1 Hydrogeologic Investigations 

3.1.1.1 Wells for RFI/RI Characterization 

As summarized in Section 2, six phases of drilling and hydrogeologic investigations were conducted 
between June 1997 and October 2007 to characterize site hydrogeology, groundwater conditions, and the 
nature and extent of constituents in groundwater. These investigations included the installation and sampling 
of more than 100 groundwater monitoring wells at 53 locations to support the RFI/RI groundwater 
characterization. As part of IM implementation during November 2003 through April 2006, four groundwater 
test and extraction wells and two injection wells were installed. Further, from January 2006 to June 2007, 
drilling investigations were also completed for the in situ pilot test studies, which included installation and 
sampling of 27 monitoring wells (nine vertical well clusters), three injection wells, and two recirculation wells. 
Additionally, five vertical wells and three slant wells were installed on the Arizona shore of the Colorado River 
in 2008. Figure 2-8 shows the locations of the RFI/RI wells and drilling locations and additional PG&E 
monitoring and supply wells that provided data for the RFI/RI. 

3.1.1.2 Groundwater Monitoring Zones Designations 

As described in the RFI/RI Volume 2 (CH2M HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M 
HILL, 2009b), the RFI/RI wells are assigned to one of five primary “monitoring zone” designations, which are 
based on relative depth and position within the alluvial aquifer and bedrock lithology. 

Groundwater monitoring data collected from all of these monitoring zones are included in the quantitative risk 
assessment for hypothetical future groundwater use. As described in Section 5, under current conditions, 
there are no users of the underlying groundwater affected by the plume. Site groundwater is designated as 
having beneficial uses in the Colorado River Basin Plan (CRWQCB, 2006), however, and it is theoretically 
possible that site groundwater may be extracted and used as a potable water source in the future. Thus, as 
described in later sections, under the assumption that the groundwater in the future could be used as a 
potable source of water, this GWRA assumes that groundwater from any and all depth zones could be 
available for human use. Accordingly, designation by monitoring zone is not relevant to the quantitative 
estimate of exposure and risk. 
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3.1.2 Site-Wide Groundwater Sampling 

The analytical data presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) and the RFI/RI Volume 2 
Addendum (CH2M HILL, 2009b)2 that are used to describe the nature and extent of potential groundwater 
impacts include data collected by PG&E in compliance with QA requirements in the CACA (CalEPA, 1996b) 
and under the investigation work plans and monitoring plans approved by DTSC and other regulatory 
agencies, as applicable. The individual groundwater sampling/well locations are shown on Figure 2-8. 

Tables 3-1a and 3-1b present the overall scope of groundwater sampling that has occurred, over time, at 
each of the different monitoring locations. Specifically, Table 3-1a summarizes, for each well, the number of 
sampling events used to characterize the nature and extent of metals in groundwater at the site. As indicated 
in Table 3-1a, 167 wells across the Study Area were analyzed for hexavalent chromium and total chromium 
beginning in 1997. Also beginning in 1997, 84 wells have been monitored for lead, and 86 wells have been 
monitored for copper, nickel, and zinc since these were the original constituents that were specified for 
evaluation in the CACA (CalEPA, 1996b). Beginning in approximately 2004, monitoring for a more 
comprehensive list of metals was implemented at select locations across the Study Area. In general, 
sampling for the complete list of Title 22 metals (and aluminum, which is not listed as a Title 22 metal) has 
varied between 68 and 83 wells, depending on the monitoring event. 

Similarly, Table 3-1b summarizes, for each well, the number of sampling events for the other constituents 
(e.g., VOCs, TPH, and polycyclic aromatic hydrocarbons [PAHs]) that have been conducted since the 
beginning of the RFI/RI in 1997. As indicated, sampling for the other constituents has been more limited, as 
these constituents were generally not believed to be associated with facility operations and/or known 
historical releases from the facility. 

Groundwater sampling results are discussed below in Section 3.2. Detailed analytical results for site 
groundwater are presented in Appendix A. 

3.1.3 Surface Water Sampling 

From July 1997 through October 2007, surface water samples were collected from up to 43 surface water 
sampling locations (some samples collected at multiple depths), as depicted in Figure 2-10. The surface 
water monitoring program has been in place since 1997 and includes routine surface water sample collection 
from select locations and depths in the Colorado River. Sample collection for the River Monitoring Program 
(RMP) was performed in accordance with approved monitoring plans and standard operating procedures, 
described in the RFI/RI Volume 2 (CH2M HILL, 2009a). Since 2005, RMP events have been conducted 
quarterly during most of the year and monthly during low river stages (typically November through January). 
Prior to 2005, RMP events were typically performed quarterly. Surface water samples have also been 
collected during one-time events, such as during the pore water study in January 2006. 
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Table 3-2 presents the overall scope of the surface water sampling program. Specifically, Table 3-2 
presents, for each surface water sampling location, the period over which the sampling occurred, the total 
number of sampling events, and the constituents analyzed. As indicated in Table 3-2, the primary 
constituents analyzed in the surface water sampling program were total chromium and hexavalent 
chromium. More limited analysis of the surface water samples has occurred for other constituents. Surface 
water sampling results are briefly discussed below in Section 3.2. Detailed analytical results for the surface 
water data are presented in Appendix B. Consistent with the RMP and standard operating procedures, 
surface water samples that were analyzed for hexavalent chromium and other metals were filtered prior to 
analysis. Thus, the surface water sampling results relied upon in this GWRA represent dissolved 
concentrations of metals. At the request of DTSC and USDOI, unfiltered samples from the river were 
collected beginning in August 2008. As agreed in the RAWP Addendum (ARCADIS, 2009), unfiltered 
samples may be used to supplement this GWRA in the event that the surface water exposure pathway is 
determined to have a significant contribution to human health risk. 

In addition to the surface water monitoring data described above, MWD has been monitoring for hexavalent 
chromium and other metals in the Colorado River for the last few years. All analyses were conducted at 
MWD’s Water Quality Laboratory. In contrast to the surface water samples collected as part of the RMP, the 
surface water samples collected by MWD represent unfiltered samples. Surface water monitoring data 
collected by MWD during 2003 (prior to the initiation of the IM plant) and from August 2007 and July 2008 
are provided in Appendix C. Although the MWD surface water data were not collected in accordance with the 
PG&E RMP and the related standard operating procedures, the MWD data provide useful supplemental 
information for some Title 22 metals. Therefore, they are discussed and incorporated, as relevant and 
appropriate, to provide additional understanding of surface water quality conditions. 

3.1.4 Scope of Groundwater Background Sampling 

PG&E implemented a Groundwater Background Study to more completely evaluate the range of naturally 
occurring metals concentrations, including hexavalent chromium, in groundwater in the vicinity of the site 
(CH2M HILL, 2005a). The Groundwater Background Study areas and sampling locations are shown on 
Figure 2-8. The Groundwater Background Study was implemented in accordance with the Work Plan for 

Assessing Background Metals Concentrations in Groundwater (Background Study Work Plan) (CH2M HILL, 
2004c), which was approved by DTSC on October 29, 2004 (CalEPA, 2004). The approved Background 
Study Work Plan (CH2M HILL, 2004c) describes a process for identifying and evaluating potential 
background wells for sample collection and determining background metals concentrations in groundwater. 
The results of the Groundwater Background Study, including the calculated background concentrations of 
metals in groundwater using data from the six sampling events at the approved 25 background study wells, 
were submitted to DSTC and USDOI on January 14, 2008, in the Revised Groundwater Background Study 

Steps 3 and 4: Report of Results (CH2M HILL, 2008a). A finalized version of the Groundwater Background 
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Study, incorporating comments received from DTSC and USDOI, was submitted on July 23, 2008 (CH2M 
HILL, 2008b). 

Background groundwater sampling results are briefly discussed below in Section 3.2. The individual sample 
results that compose the background dataset are presented in Appendix A. This is the background dataset 
that will be used, as described in Section 4, to differentiate between constituents that are potentially detected 
above background and, therefore, need to be carried through as COPCs in the quantitative risk assessment. 

3.2 Discussion of Groundwater and Surface Water Monitoring Results 

The purpose of this section is to focus the discussion and presentation of the groundwater and surface water 
monitoring results on those constituents that are relevant to this GWRA and remedy selection process. 

As indicated in the previous sections, the groundwater and surface water monitoring conducted at the site 
has included monitoring for numerous constituents; many of these constituents were sampled and analyzed 
to understand the nature and extent of potential facility-related impacts to the groundwater. Additionally, as 
described in the RFI/RI Volume 2 (CH2M HILL, 2009a), there are a variety of general chemical parameters 
that are being monitored in the groundwater and surface water to identify the characteristics of the waters in 
each hydrogeologic group, and to identify water sources, key chemical processes, and reactions that may be 
occurring along flowpaths. The general chemical parameters, as described in the RFI/RI Volume 2 (CH2M 
HILL, 2009a) include major cations (e.g., sodium, potassium, calcium, magnesium); major anions (e.g., 
fluoride, chloride, bicarbonate, sulfate); TDS and associated parameters of specific conductance and salinity; 
temperature; pH; and redox sensitive parameters (e.g., oxidation-reduction potential, dissolved oxygen, 
nitrate, ammonia, manganese, iron, sulfide, and total organic carbon). 

Although these general chemical parameters are not being monitored as potential releases from the facility, 
DTSC and USDOI specifically requested that a screening-level evaluation be conducted on a subset of 
these general chemical parameters to ascertain whether they should be included in the quantitative risk 
assessment. Specifically, and as documented in the RAWP Addendum (ARCADIS, 2009), USDOI and 
DTSC requested a screening-level evaluation be conducted on the following 13 constituents:  sodium, 
potassium, calcium, magnesium, fluoride, chloride, bicarbonate, sulfate, nitrate, ammonia, manganese, iron, 
and sulfide. For the purposes of this GWRA, these 13 constituents are defined as “other inorganic 
compounds.” 

As agreed with DTSC and USDOI, a screening-level evaluation for these 13 constituents is presented in 
Appendix D. The screening-level evaluation for these 13 constituents was conducted based on the potential 
for human health impacts, in addition to the potential for these constituents to impact the Colorado River 
(should the groundwater-to-surface water pathway be deemed to be a significant and complete transport 
pathway). The results of the screening-level evaluation for these 13 constituents, as presented in Appendix 
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D, are summarized below in Section 3.2.2. As discussed and agreed with DTSC and USDOI, the other 
general chemical parameters were deemed not to be applicable to the human health or ecological risk 
assessment process and are, therefore, not discussed further in this GWRA. 

As described above and in accordance with the RAWP (ARCADIS, 2008), the three primary objectives of 
this GWRA are to:  (1) help determine the need for remedial action with respect to groundwater conditions; 
(2) provide a basis for determining levels of constituents that can remain in groundwater at the site and still 
adequately protect public health; and (3) identify complete and significant exposure pathways, if any, from 
groundwater to surface water (the Colorado River). In order to meet the project objectives to evaluate the 
groundwater potential exposures and the groundwater-to-surface water discharge pathway, the groundwater 
and surface water monitoring data have been organized and will be evaluated in accordance with the 
following groupings, which are defined below: 

• Background groundwater 

• Site3 groundwater 

• Floodplain groundwater (a subset of site-wide groundwater) 

• Surface water. 

This approach is consistent with the approach set forth in the RAWP (ARCADIS, 2008). 

3.2.1 Groupings of Groundwater and Surface Water Data 

3.2.1.1 Background Groundwater 

As described in Section 4, the background groundwater dataset is used to assess whether constituents 
detected in site groundwater are potentially elevated above background and, therefore, should be carried 
through as COPCs in the quantitative risk assessment. The groundwater monitoring wells that are used to 
characterize background groundwater conditions (CH2M HILL, 2008b) are identified in Table 3-3. Table 3-4a 
lists constituents that were analyzed during the Groundwater Background Study and identifies those 
constituents that were detected. As indicated, cadmium and mercury are the only two metals that were not 
detected in the background wells. 

3.2.1.2 Site Groundwater 

The data collected from the rest of the groundwater monitoring network (i.e., those wells that are not 
considered background wells) are used, as described in subsequent sections, to assess future hypothetical 
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risks on an individual-well basis, as well as to obtain an understanding of overall site-wide groundwater 
conditions and specifically to address the groundwater-to-surface water pathway. The groundwater wells that 
are used to characterize site-wide conditions are identified in Table 3-3. 

The majority of this monitoring well network comprises wells that were installed to evaluate the extent of 
hexavalent chromium impacts associated with historical discharges to the BCW. In addition to these wells, 
there are seven monitoring wells that are located around the new evaporation ponds (located approximately 
3,000 feet west of the compressor station); routine sampling of these seven wells occurs in accordance with 
the active Waste Discharge Requirement Monitoring (CH2M HILL, 2009a). The wells surrounding the new 
evaporation ponds are identified on Figure 2-8. They are included in the site-wide well group on Table 3-3. 

Further, as part of the ongoing IMs, groundwater is extracted, treated, and re-injected in an area 
approximately 1,650 feet north of the compressor station facility boundary. There are four extraction wells 
(TW-2D, TW-3D, TW-2S, and PE-1) and two injection wells where the treated groundwater is returned to the 
aquifer (IW-2 and IW-3). As a component of this IM, ongoing monitoring of the network of observation and 
compliance wells occurs in accordance with the Groundwater Compliance Monitoring Plan (CH2M HILL, 
2005c). The observation (“OW-”) wells and compliance monitoring (“CW-”) wells are identified on Figure 2-8. 

Table 3-4b lists constituents that were analyzed during the RFI/RI Volume 2 (CH2M HILL, 2009a) and RFI/RI 
Volume 2 Addendum (CH2M HILL, 2009b) period and identifies those that were detected. As indicated, the 
groups of constituents that were analyzed includes metals, other inorganic compounds (monitored to 
understand the general characteristics of the waters in each hydrogeologic unit), perchlorate, strontium, 
certain radiological compounds, VOCs, TPH, SVOCs, PAHs, and PCBs. In general, the constituents 
detected in the site groundwater include the metals, other inorganic compounds, and strontium. Only two 
radiological compounds, four VOCs, and one PAH have been detected in site groundwater; with the 
exception of chloroform, which was detected in 5 of 31 samples, these compounds were detected in only 
one sampling event. 

3.2.1.3 Floodplain Groundwater 

In accordance with the RAWP (ARCADIS, 2008), in order to evaluate the significance of the groundwater-to-
surface water transport pathway, wells that are considered to be in geographic proximity to the river are 
identified and evaluated separately from the rest of the site-wide wells to address the groundwater-to-surface 
water migration pathway. The wells representing the body of groundwater that could migrate to the river are, 
for the purposes of this GWRA, referred to as “floodplain wells” and are identified in Table 3-3. For purposes 
of evaluating the groundwater-to-surface water transport pathway, floodplain wells are defined as those wells 
located east of National Trails Highway (also known as Route 66 and Moabi Park Road). Table 3-4c lists 
constituents that were analyzed in the floodplain wells and identifies those constituents that were detected. 
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3.2.1.4 Surface Water 

In accordance with the RAWP (ARCADIS, 2008), for all constituents in groundwater that could potentially be 
impacting surface water, an analysis of the surface water data is to be conducted comparing downstream 
concentrations to upstream concentrations. Table 3-5 presents the groupings of the surface water sampling 
locations as either upstream or downstream sampling locations. All samples that were collected upstream of 
the outfall of the BCW are classified as upstream sampling locations, and all samples collected at or below 
the outfall of the BCW are considered downstream sampling locations. The surface water samples collected 
in the Colorado River upstream of the BCW outfall and in Topock Marsh upstream of sampling location C-
MAR are considered to be representative of background (i.e., not impacted by site activities) conditions in 
the Colorado River and Topock Marsh (Figure 2-10). 

Tables 3-6a and 3-6b list constituents analyzed in upstream and downstream surface water, respectively, 
and identify those constituents that were detected. As indicated, the groups of constituents that were 
analyzed include select metals, other inorganic compounds, and perchlorate. In general, the constituents 
detected in surface water, either upstream or downstream, include select metals and other inorganic 
compounds. Notably, with two exceptions described below, hexavalent chromium was not detected in either 
upstream or downstream surface water samples. 

• As discussed in the RFI/RI Volume 2 (CH2M HILL, 2009a), during September 2007 surface water 
sampling, hexavalent chromium was reported at a trace concentration of 0.4 micrograms per liter (µg/L) 
at one in-channel surface water location (C-R22). Subsequent investigation revealed that hexavalent 
chromium was present at low levels in the buffer solutions used for both field preservation and laboratory 
analysis of the samples (CH2M HILL, 2009a). The presence of hexavalent chromium in the buffer 
solutions is thought to be responsible for the low-level hexavalent chromium result at C-R22. Consistent 
with this conclusion, hexavalent chromium was detected at low levels in both laboratory blanks and a 
field blank that were preserved and analyzed with the same batch of buffer solution. Therefore, the 
C-R22 detection was flagged with a “J” data qualifier, indicating that there is uncertainty regarding the 
reported concentration value (the “J” data qualifier, or “flag,” indicates that the value is an estimated 
value). 

• Resampling was conducted on the following day at the same location and at step-out locations 1 meter 
away from the original location in four directions. An additional round of samples was also collected from 
all river sampling stations. In total, there were three resampling rounds of all the surface water stations in 
September and October 2007. None of these additional verification samples had detections of 
hexavalent chromium greater than analytical reporting limits. 

• As discussed in the RFI/RI Volume 2 (CH2M HILL, 2009a), Cr(VI) was detected during one shoreline 
sampling event in June 2002. During June 2002 surface water sampling, Cr(VI) was reported at 
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concentrations ranging from 15.9 to 25.7 µg/L in six samples collected from the Colorado River at 
locations both upstream and downstream of the BCW. The June 2002 Cr(VI) results were inconsistent 
with prior and subsequent Cr(VI) analyses, including laboratory re-testing of the samples. Confirmation 
sampling at the same locations in August 2002 yielded non-detect results for Cr(VI). According to the 
data quality review for the June 2002 monitoring, there was indication of false-positive results caused by 
unidentified interference for these samples (CH2M HILL, 2009a). As further confirmation of the 
false-positive assessment, the same interference issue was also found in samples collected from three 
floodplain monitoring wells during the same sampling event which resulted in similar detections at 
normally non-detect wells. DTSC concurred no action should be taken or project decisions should be 
made based on the results and, thus, the data are not included in this GWRA. 

3.2.2 Process for Identifying ICOPCs for Inclusion in the Risk Assessment  

The following section describes the process used to identify ICOPCs that will be evaluated further in 
Section 4. Separate ICOPC lists were developed for: (1) evaluation of future hypothetical direct human 
exposure to groundwater (groundwater ICOPCs), and (2) evaluation of the potential for constituents in the 
floodplain wells to be released to the surface water (floodplain ICOPCs). The overall process for identifying 
ICOPCs is depicted in Figure 3-1 and is described more fully below. 

In general, and consistent with the RAWP (ARCADIS, 2008), all constituents detected above a laboratory 
detection limit during the GMPs are considered for inclusion in the risk assessment process. Constituents 
that have been analyzed but not detected, in contrast, are eliminated from further discussion. A detailed 
discussion regarding the adequacy of analytical detection limits is described in Section 9. 

As described above, Tables 3-4a through 3-4c identify those constituents that have been analyzed for, but 
not detected, in the background groundwater and site groundwater. Tables 3-6a and 3-6b identify those 
constituents that have been analyzed for, but not detected, in surface water. Consistent with standard risk 
assessment protocols and the approach set forth in the RAWP (ARCADIS, 2008), these non-detected 
constituents are determined to be not significant and will not be discussed further in this GWRA. 

Total chromium is not included as an ICOPC for either the groundwater or surface water risk assessments 
and will not be considered further in the GWRA. Total chromium is the sum of trivalent and hexavalent 
chromium. Because trivalent chromium is relatively insoluble in site groundwater the total chromium 
measured in filtered site groundwater samples is composed almost entirely of hexavalent chromium (CH2M 
HILL, 2009a). 

Chloroform was detected at trace levels in five groundwater samples, but is identified as a common 
laboratory contaminant in the RFI/RI Volume 2 (CH2M HILL, 2009a). Consistent with standard risk 
assessment protocols and the approach set forth in the RAWP (ARCADIS, 2008), chloroform is excluded 
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from further analysis based on its status as a common laboratory contaminant. Therefore, chloroform is not 
considered to be either a groundwater ICOPC or floodplain ICOPC. In addition to constituents that have not 
been detected at the site, there are a few constituents (two radiological compounds, four VOCs, and one 
PAH) that were detected infrequently in site groundwater and at very low concentrations (e.g., below drinking 
water criteria). Further, as described above in Section 3.2, there are an additional 13 general chemical 
parameters (categorized as “other inorganic compounds” in this GWRA) that DTSC and USDOI requested 
be carried through a screening-level evaluation in order to ascertain whether they should be included in the 
quantitative risk assessment. As agreed with DTSC and USDOI (ARCADIS, 2009), a screening-level 
evaluation for these 13 constituents, in addition to the other infrequently detected constituents, is presented 
in Appendix D and summarized in Figure D-1. 

The screening-level evaluation presented in Appendix D and summarized in Figure D-1 comprises two 
separate analyses:  (1) a human health groundwater screening evaluation; and (2) a groundwater-to-surface 
water transport screening evaluation. Other constituents that “pass” (are not excluded by) the human health 
groundwater screening evaluation presented in Appendix D are included as groundwater ICOPCs. Other 
constituents that pass the groundwater-to-surface water transport screening evaluation are included as 
floodplain ICOPCs. The two screening evaluations are very similar; the differences between the two 
screening evaluations may be summarized as follows. 

• The human health groundwater screening evaluation compares maximum detected constituent 
concentrations in site-wide groundwater to various screening criteria; whereas the groundwater-to-
surface water transport screening evaluation compares maximum detected constituent concentrations in 
floodplain groundwater to various screening criteria. 

• The groundwater-to-surface water transport screening evaluation incorporates ecological screening 
criteria; whereas the human health groundwater screening evaluation does not. 

The human health groundwater screening evaluation presented in Appendix D indicates that fluoride and 
nitrate as nitrogen should be included as groundwater ICOPCs and carried forwards to the groundwater 
COPC selection processes described in Section 4. Specifically, fluoride and nitrate as nitrogen are identified 
as groundwater ICOPCs in Appendix D based on their presence in site groundwater at concentrations 
greater than drinking water standards. 

The groundwater-to-surface water transport screening evaluation presented in Appendix D indicates that 
ammonia, chloride, fluoride, iron, and nitrate as nitrogen should be included as floodplain ICOPCs based on 
their potential to be transported from the floodplain groundwater to the surface water. Specifically, fluoride 
and nitrate as nitrogen are defined as floodplain ICOPCs because their maximum detected concentrations in 
floodplain groundwater exceed drinking water criteria; while ammonia, chloride, and iron are defined as 
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floodplain ICOPCs because their maximum detected concentrations in floodplain groundwater exceed 
ecological criteria. 

In summary, the following constituents are defined as groundwater ICOPCs and are carried forwards to 
the well-specific groundwater COPC selection processes described in Sections 4.1.1 through 4.1.2: 

• Hexavalent chromium 

• 17 metals consisting of aluminum, antimony, arsenic, barium, beryllium, cadmium, cobalt, copper, lead, 
mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc 

• Fluoride 

• Nitrate (as nitrogen). 

In summary, the following constituents are defined as floodplain ICOPCs and are carried forwards to the 
floodplain COPC selection process described in Sections 4.1.1 and 4.1.3. 

• Hexavalent chromium 

• 17 metals consisting of aluminum, antimony, arsenic, barium, beryllium, cadmium, cobalt, copper, lead, 
mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc 

• Ammonia (as nitrogen) 

• Chloride 

• Fluoride 

• Iron 

• Nitrate (as nitrogen). 

As summarized above, the groundwater ICOPC list is very similar to the floodplain ICOPC list. The floodplain 
ICOPC list contains three additional constituents—ammonia, chloride, and iron—whose inclusion is based 
on a comparison to ecological criteria. 
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3.2.3 General Discussion of Groundwater Sampling Results 

The following section provides a general discussion of the background and site groundwater sampling 
results. 

3.2.3.1 Background Groundwater 

Table 3-7a presents the key summary statistics for the background data relevant to evaluation of 
groundwater and floodplain ICOPCs. As indicated in Table 3-7a (see Note 2), all inorganic compounds, 
except cadmium and mercury, were detected in the groundwater background dataset. Antimony, beryllium, 
cobalt, lead, silver, and thallium were detected in the background study in 15% or fewer of the samples, with 
reported detection frequencies of 0.67, 0.67, 2.7, 15, 5.4, and 2.7%, respectively. The calculated background 
UTLs for these constituents, therefore, are largely impacted by the analytical reporting limits (in fact, note 
that the calculated background UTLs are below the typical reporting limits for antimony, beryllium, cobalt, 
silver, and thallium). All other inorganic compounds were detected in the background dataset between 18 
and 100% of the samples. 

3.2.3.2 Site Groundwater 

Table 3-7b presents the key summary statistics for groundwater ICOPCs in site-wide groundwater. As 
indicated, the groundwater ICOPCs detected in fewer than 15% of total samples that were analyzed include:  
aluminum, antimony, beryllium, cadmium, cobalt, lead, mercury, sliver and thallium. Ammonia and iron were 
detected in 21% and 22% of the samples, respectively; and all other constituents were detected in more than 
34% of the samples. 

3.2.3.3 Floodplain Groundwater 

Table 3-7c presents the key summary statistics for floodplain ICOPCs in floodplain groundwater (i.e., in the 
subset of site wells that are within the floodplain, as described above in Section 3.2.1.3). As indicated, 
aluminum, antimony, beryllium, cadmium, mercury, silver, and thallium were detected in the floodplain area 
in fewer than 10% of the samples. In contrast, barium, chloride, fluoride, molybdenum, vanadium, and zinc 
were detected in the floodplain wells in more than 50% of the samples. 

3.2.4 Surface Water 

Table 3-8a presents the key summary statistics for floodplain ICOPCs in the upstream surface water 
samples, and Table 3-8b presents the key summary statistics for floodplain ICOPCs detected in the 
downstream surface water samples. As indicated, ammonia, barium, chloride, fluoride, molybdenum, nitrate 
as nitrogen, vanadium, and zinc were detected in the upstream sampling locations, in more than 50% of the 
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samples. Hexavalent chromium and iron were not detected in the upstream sampling locations. Similarly, 
barium, chloride, fluoride, molybdenum, nitrate as nitrogen, vanadium, and zinc were detected in the 
downstream sampling locations, in more than 50% of the samples; whereas, with one exception described in 
Section 3.2.1.4, hexavalent chromium and iron were not detected in the downstream sampling locations. As 
previously described, the one exception is a low detection of hexavalent chromium, which was believed to be 
associated with the presence of hexavalent chromium in the laboratory buffer solution and, therefore, not 
site-related. 

3.3 Data Usability 

As stated in the RAWP (ARCADIS, 2008), the data usability criteria used to confirm that the dataset 
presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) and RFI/RI Volume 2 Addendum (CH2M HILL, 
2009b) are suitable for risk assessment (USEPA, 1992) include:  (1) data sources, (2) documentation, 
(3) analytical methods and detection limits, (4) data review, and (5) data quality indicators. The evaluation of 
the analytical data with respect to these data usability criteria are discussed in the RFI/RI Volume 2 (CH2M 
HILL, 2009a). The following sections contain a brief discussion of the data usability criteria. Additionally, the 
specific approaches for the management of non-detect results, field duplicate samples, and multiple 
analytical methods for a constituent are also presented below. As requested by USDOI, a data usability 
matrix is presented in Appendix E, which summarizes various aspects of data usability on an aggregated, 
site-wide basis for each COPC. It should be noted that much of the relevant information presented in this 
summary analysis is presented and discussed in Sections 3.3 and 9. 

3.3.1 Data Sources 

The data source review evaluates the analytical methods performed on the sample with respect to site-use 
information. The objective of the data source review is to ensure that the appropriate analytical methods 
were used to identify all relevant and significant constituents for the environmental media of interest. 

As discussed in the RFI/RI Volume 2 (CH2M HILL, 2009a), since 1997, an extensive set of work plans, 
sampling/analysis/monitoring plans, QA and data management plans, and methods and procedures have 
been developed for the RFI/RI data collection and analysis. All work plans and sampling/analysis/monitoring 
plans were developed specifically to understand the nature and extent of impacts that could have resulted 
from historical operations and incorporated the appropriate available analytical methods to achieve such 
objectives. Accordingly, as stated in the RFI/RI Volume 2 (CH2M HILL, 2009a), the sampling and analysis of 
the groundwater and surface water, which has been conducted since 1997 under the direction of DTSC and 
since 2004 under the direction of both USDOI and DTSC, have appropriately targeted the constituents of 
interest with the appropriate analytical methods. 
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The entire PG&E Topock analytical program was specifically designed to ensure that field investigation data 
collected are of the appropriate quality required to support decision making in the RFI. The frequency, 
quantity, and type of analyses required to achieve the data quality objectives are specified in the program-
specific work plans, work plan amendments, and additional specific sampling and analysis plans, all of which 
were approved by the agencies prior to the initiation of the investigations. (The list of applicable plans and 
procedure documents used for the RFI/RI Volume 2 [CH2M HILL, 2009a] is presented in Table 4-1 of that 
document.)  

Appendix H1 of the RFI/RI Volume 2 (CH2M HILL, 2009a) discusses the PG&E Topock analytical program, 
designed to ensure that field investigation data are of the appropriate quality to support decision making in 
the RFI/RI. Data that are found to lack the appropriate quality are rejected (R-flagged) during the data 
evaluation process and are excluded from evaluation in this report. Attachment 1 included in Appendix H1 of 
the RFI/RI Volume 2 discusses the QA/QC of the data during the time period from 1997 to 2004 (date of a 
prior version of the RFI/RI Report). The body of Appendix H1 of the RFI/RI Volume 2 discusses the quality of 
the data during the time period of 2002 to 2007. In addition to the laboratory requirements listed in Table 4-1 
of the RFI/RI Volume 2, statements of work were prepared detailing the minimum QA/QC requirements for 
laboratory analyses. The Quality Assurance Project Plan (QAPP) and the Quality Assurance Project Plan 

Addendum (QAPP Addendum) (CH2M HILL, 2004a,b) document the QA/QC activities that have been used 
in generating analytical data for the groundwater monitoring program and further define the analytical 
requirements for the Topock analytical program. As discussed in Appendix H1 of the RFI/RI Volume 2 
(CH2M HILL, 2009a), the quality of the data is evaluated by criteria that include precision, accuracy, 
representativeness, completeness, and comparability. In addition to these QA/QC protocols, performance 
and system audits, data validation, data management, and management of historic data were performed to 
ensure the quality of the RFI/RI dataset. 

3.3.2 Documentation 

The documentation review evaluates the manner in which samples were managed by the field sampling 
teams and receiving laboratories. The objective of this review is to ensure that analytical results can be 
associated with specific sampling locations and that the appropriate procedures were used to collect the 
environmental samples. 

The data included in the RFI/RI Volume 2 (CH2M HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M 
HILL, 2009b) are generally limited to data collected by PG&E and its consultants, in accordance with 
agency-approved plans and procedures and in conformance with data QC programs. Data collected by 
MWD is the exception. 

The specific protocols for sampling, equipment decontamination, handling of investigation-derived wastes, 
sample handling and storage, chain-of-custody requirements, and field QC are all discussed in the 
Sampling, Analysis, and Field Procedures Manual (Field Procedures Manual; CH2M HILL, 2005d). 
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Requirements for laboratory analyses, data handling, data evaluation and assessment performance 
evaluations, corrective actions, and preventive maintenance of equipment are specified in the QAPP (CH2M 
HILL, 2004b). Accordingly, there is a high degree of confidence that the results obtained from these 
sampling programs can be associated with the sampling locations specified in the work plans and reports; 
and that the appropriate procedures, specified in the Field Procedures Manual and the QAPPs, were 
followed. 

3.3.3 Analytical Methods and Detection Limits 

The groundwater and surface water data were evaluated and compared, in the RFI/RI Volume 2 (CH2M 
HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M HILL, 2009b), to background concentrations (i.e., 
the background UTLs established in the Groundwater Background Study [CH2M HILL, 2008a,b] and to 
applicable drinking water criteria (maximum contaminant levels [MCLs]), in order to understand whether 
there are any significant limitations of the existing dataset. For constituents that had high reporting limits in 
several samples that affected the statistics, the reporting limits were examined in greater detail in the RFI/RI 
Volume 2, and the conclusions on the constituents drawn based on that understanding. The comparison of 
the groundwater detection limits to risk-based concentrations (RBCs), and a discussion of the adequacy of 
the detection limits to make health-protective decisions regarding the potential groundwater-to-surface water 
transport pathway, are presented as part of this GWRA and are discussed below and in Section 9. 

3.3.3.1 Groundwater:  Comparison of Analytical Detection Limits to Background Upper Tolerance Limits 

Table 3-9 identifies the number of samples for each metal (with a background UTL developed by the 
Groundwater Background Study [CH2M HILL, 2008b]) in groundwater that were reported as non-detects (not 
present above the analytical detection limit), and the number of non-detect samples that are greater than the 
background UTL. As indicated in Table 3-9, there are eight constituents for which more than 50% of the 
samples reported as non-detect contain detection limits that exceed the associated background UTL. These 
constituents are:  antimony, barium, beryllium, cobalt, lead, nickel, silver, and thallium. These constituents 
were all reported as non-detect in more than 50% of the total samples. 

Given that there are eight constituents that were reported as non-detect in a large percentage (i.e., greater 
than 50%) of the samples, and that a large percentage of the detection limits for these eight constituents are 
elevated above the background UTLs, there is uncertainty with respect to these eight constituents regarding 
the ability to conservatively assess and determine whether these constituents are present at individual wells 
at concentrations below background. A more detailed discussion on the potential implication of the detection 
limits that exceed the background UTLs on the COPC selection process (discussed in Section 4) is provided 
in the uncertainties section of this GWRA (Section 9). 
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3.3.3.2 Groundwater:  Comparison of Analytical Detection Limits to Drinking Water Criteria 

As stated in the RFI/RI Volume 2 (CH2M HILL, 2009a), sample data are of the appropriate quality to support 
decision making in the RFI/RI. Additional discussion on the adequacy of the analytical detection limits in the 
various stages of the risk assessment process is presented in Section 9. 

3.3.3.3 Surface Water:  Comparison of Analytical Detection Limits to Surface Water Criteria 

As described in the RAWP (ARCADIS, 2008), the process of assessing whether constituents in groundwater 
could represent a significant impact on the adjacent surface water body consists of a two-step process in 
which the concentration in groundwater wells located in the floodplain area, adjacent to the river, are first 
compared to surface water criteria. If the concentration in the floodplain wells exceeds applicable surface 
water criteria, an evaluation of the actual concentrations in the surface water is conducted. This analysis is 
presented in Section 4.2. The adequacy of the analytical detection limits for assessing the significance of the 
groundwater-to-surface water transport pathway is discussed in the uncertainty section (Section 9). 

3.3.4 Data Review and Validation 

As described in Appendix H of the RFI/RI Volume 2 (CH2M HILL, 2009a), data validation was performed to 
ascertain the quality of the analytical data generated for the RFI/RI. For data collected prior to 2002, data 
validation occurred consistent with the data quality indicators specified in the SAP (CH2M HILL, 2004a) and 
was presented in the Draft RCRA Facility Investigation Report (E&E, 2004). The QAPP (CH2M HILL, 2004b) 
documents the QA/QC activities that have been used in generating analytical data for the GMP beginning in 
2004 and further define the analytical requirements for the Topock analytical program. Specifically, as stated 
in the RFI/RI Volume 2 (CH2M HILL, 2009a), the QAPP (CH2M HILL, 2004d) outlines the procedures used 
to validate data from the GMP beginning in April 2004, which include the following: 

• Review of the data package for completeness 

• Review of chain-of-custody records for discrepancies that might degrade data quality 

• Review for compliance with holding time and QC frequency requirements 

• Evaluation of all calibration and QC summary results against the project requirements 

• Verification of analyte identification and calculations for at least 10% of the data 
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• Qualification of the data using appropriate qualifier flags, as necessary, to reflect data usability limitations 

• Initiation of corrective actions, as necessary, based on the data review findings. 

Occasionally, data required qualifying for analytical uncertainties, which included but are not limited to: 

• The precision and accuracy limits were not achieved. 

• The analysis exceeded the sample holding time. 

• The field duplicate exceeded relative percent difference criteria. 

• Calibration requirements were not met. 

• Low-level laboratory or field contamination occurred. 

• The reporting limits for U.S. Environmental Protection Agency (USEPA) Method SW7199 were not 
achievable due to matrix interference. 

• A detected peak was not within the laboratory-established retention time window for USEPA Method 
SW7199. 

Data that did not meet QC requirements were qualified during data validation to alert data users to the 
uncertainty associated with the result. Data validation for data collected after 2002, but prior to the submittal 
of the QAPP in 2004, was based on the criteria set by the USEPA Contract Laboratory Program National 

Functional Guidelines for Inorganic Data Review (USEPA, 1994) and the Contract Laboratory Program 

National Functional Guidelines for Organic Data Review (USEPA, 1999), as stated in the RFI/RI Volume 2 
(CH2M HILL, 2009a). 

Overall, the RFI/RI Volume 2 (CH2M HILL, 2009a) and RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) 
conclude that the data included in the RFI/RI and Addendum are of acceptable quality, except where noted, 
and the completeness objectives were accomplished. Data that were rejected through the data validation 
process were not incorporated into data discussions presented in the RFI/RI and are not included in the 
quantitative risk assessment. Of note, however, is that it appears that only 0.6% of the data collected at the 
site were actually rejected. Such a low overall rejection rate is a strong indication that the overall data quality 
assessment and QC requirements set forth in the QAPP (CH2M HILL, 2004b) are being met, resulting in a 
large and very robust dataset that meets the data quality objectives set forth for the project. 
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Of the data incorporated into this GWRA (summarized in Appendices A through C), approximately 1,000 
groundwater samples and approximately 165 surface water samples are qualified with J flags; a J flag 
indicates that the value reported in that sample is an estimated value (and could be an underestimate of the 
actual value). These J-flagged samples comprise roughly 3% and 5% of the total groundwater and surface 
water dataset, respectively. As stated in the RAWP (ARCADIS, 2008), and consistent with standard risk 
assessment guidance, all J-flagged values are used in the quantitative risk assessment. However, because 
the number of J-flagged samples represents a relatively small percentage of the data as a whole, it is 
unlikely that use of the very limited number of estimated samples in this GWRA introduces material 
uncertainty into the overall conclusions of this GWRA. 

3.3.5 Data Quality Indicators: Representativeness, Completeness, and Comparability 

As described in the RAWP (ARCADIS, 2008), data representativeness is the degree to which sample data 
accurately reflect the characteristics of a population of samples. Representativeness is generally achieved 
through a well-designed sampling program (e.g., appropriately placing samples to reveal potential releases, 
and analyzing for all constituents potentially related to site activities) using standardized sampling strategies, 
techniques, and analytical procedures. Factors that can affect representativeness include site homogeneity, 
sample homogeneity at a single location, and available information around which the sampling program is 
designed. As stated in the RFI/RI Volume 2 (CH2M HILL, 2009a), representativeness for the RFI/RI was 
maintained through the use of a well-designed sampling program developed using available historical data 
with input and approval from the relevant regulatory agencies, and through the use of standardized analytical 
methods and consistent field procedures. 

Completeness relates to whether enough sample results are retained after validation to adequately 
characterize the investigational unit. Completeness refers to the amount of valid measurements compared to 
the total amount generated for each method, matrix, and analyte combination. As described in the RFI/RI 
Volume 2 (CH2M HILL, 2009a), the completeness of the data collected by Ecology and Environment (E&E; 
prior to 2002) and by CH2M HILL (2002 until present) is documented through reports and/or data quality 
evaluation memos. The completeness goal for the project, as specified in the QAPP (CH2M HILL, 2004b), is 
95%. Based on the very limited amount of data that were rejected and the relatively small percent of the 
dataset as a whole that represents qualified data (e.g., qualified as estimated with a “J flag”), it would appear 
that the completeness goals set forth in the QAPP (CH2M HILL, 2004b) have been achieved.  

Comparability expresses the confidence with which data are considered to be equivalent. Combined 
datasets are regularly used to develop quantitative estimates of risk. In the RFI/RI, groundwater and surface 
water data collected prior to 2002 by E&E are combined with data collected since 2002 by CH2M HILL. 
Typical issues to consider in determining analytical comparability include questions regarding the analytical 
methodologies, detection limits, laboratories, and units of measurement. As described in the RFI/RI 
Volume 2 (CH2M HILL, 2009a), system audits performed by E&E and CH2M HILL provide additional 
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information for assessing the comparability of data among participating subcontractor laboratories. E&E’s 
primary performance control was a supplemental statement of work for Applied P&Ch Laboratory to continue 
the analytical services audited by Alisto in November 1996. Applied P&Ch Laboratory was the prime lab 
used by E&E in the pre-2002 time period. 

CH2M HILL performed onsite audits of Truesdail Laboratories, Inc. in July 2004, April 2005, and October 
2007. Truesdail Laboratories, Inc. has been the primary laboratory used by CH2M HILL, with Zymax, EMAX, 
STL, ATL, and ASL being secondary or specialty laboratories. Additionally, a continuous paper audit was 
systematically performed by CH2M HILL during routine data validation over the course of the project. Results 
of the system and performance audits, as discussed in the RFI/RI Volume 2 (CH2M HILL, 2009a), indicate 
that the different laboratories used over the course of the project were compliant with the statements of work 
and the QAPP. For these reasons, data collected over the course of the 10-year investigation period are 
generally considered to be comparable, within the general limitations expressed during the individual data 
validation efforts. The overall strengths and weaknesses of the dataset for individual constituents/monitoring 
wells, etc., are discussed in the risk characterization (Section 7) and uncertainties section (Section 9). 

3.3.6 Management of Non-Detect Data 

In accordance with the RAWP (ARCADIS, 2008), EPCs are calculated for individual groundwater wells and 
for groups of groundwater wells (e.g., floodplain wells). In accordance with USEPA risk assessment 
guidance (USEPA, 1989), the EPC does not represent the maximum concentration that could be contacted 
at any one time, but rather represents a reasonable estimate of the concentration likely to be contacted over 
time; due to the uncertainty associated with estimating average exposure concentration, the EPC is typically 
calculated as the 95% upper confidence limit (95% UCL) of the mean (OTM) concentration. Thus, for each 
dataset (i.e., measured concentrations of a particular constituent at a particular well or group of wells), the 
EPC is calculated as the 95% UCL OTM concentration, where possible; otherwise, the EPC is 
conservatively assumed equal to the maximum detected concentration in the dataset. 

In accordance with the RAWP (ARCADIS, 2008), the calculation of 95% UCLs and other statistical analyses 
are performed using the USEPA statistical software package ProUCL Version 4.00.02 (ProUCL 4.0) 
(USEPA, 2007a). ProUCL 4.0 is an upgrade of ProUCL Version 3.0 and contains statistical methods for 
evaluation of full environmental datasets without non-detect values, as well as specific statistical methods for 
evaluation of datasets with non-detect values (also known as left-censored datasets). In order for 
ProUCL 4.0 to reliably evaluate a specific dataset (e.g., concentrations of a particular constituent measured 
in a particular well), the dataset must include at least eight results including at least five detections. If the 
dataset does not meet these criteria, ProUCL 4.0 cannot reliably process the data, and the EPC is 
conservatively assumed to be the maximum detected concentration in the dataset. Thus, prior to calculation 
of EPCs with ProUCL 4.0, each constituent dataset is screened with respect to sample size and number of 
detections as follows. 
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• If every result in the dataset is a non-detect (i.e., if the analyte was not detected in any sample collected 
from the given monitoring well or group of wells), the analyte is assumed to not be present at the 
location/area, and an EPC is not calculated. 

• If the number of samples in the dataset is fewer than eight, the maximum detected concentration is used 
as the EPC. 

• If the number of detections in the dataset is fewer than five, the maximum detected concentration is used 
as the EPC. 

If the constituent dataset meets the minimum criteria of eight results including five detections, the data 
distribution type (e.g., normal, lognormal, or other nonparametric distribution) is determined using 
ProUCL 4.0, and the 95% UCL OTM concentration is calculated by ProUCL 4.0 using methodology 
appropriate for the distribution type. ProUCL 4.0 can calculate UCLs using up to 15 different parametric and 
nonparametric statistical methods. Some of the methods (e.g., Kaplan-Meier method, regression-on-order 
methods) are applicable to left-censored datasets having multiple detection limits. The optimal method(s) for 
a particular dataset are identified by the ProUCL 4.0 software based on USEPA numerical experiments with 
hypothetical datasets with a wide range of statistical properties, such as distribution shape, sample size, 
percent non-detects, and skewness (USEPA, 2007a). The ProUCL 4.0 output reports for calculation of 95% 
UCLs are presented in Appendix F. 

3.3.7 Management of Field Duplicate Data and Multiple Analytical Techniques 

As stated in the RAWP (ARCADIS, 2008), for cases where a field duplicate sample is present, a single 
representative concentration for the sample was selected generally consistent with USEPA guidance 
regarding data verification, data validation, and data quality assessment (USEPA, 1992; 2002a). These 
procedures included the following: 

• If there were detections in both samples, the higher concentration was selected. 

• If there was a detection in one sample but not the other, the detected concentration was selected. 

• If there was not a detection in either sample, the lowest method detection limit was selected and 
appropriate techniques for handling non-detect data were applied in calculating statistics (see 
Section 3.3.6). 
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4. Identification of Constituents of Potential Concern 

As was described in Section 3, in general, those constituents that are applicable to human or ecological 
health and have been detected at least once at the site are defined as ICOPCs and are passed forward to 
the COPC selection processes described in this section. Separate ICOPC lists were developed for 
evaluating direct human exposure to groundwater (groundwater ICOPCs), as well as the potential for 
constituents in the floodplain wells to be released to the surface water (floodplain ICOPCs). This section 
presents a series of sequential screening steps, or “filters,” in which the ICOPCs identified in Section 3.2.2 
are evaluated for inclusion as COPCs in the quantitative risk assessment. The steps described in this section 
are consistent with the approach set forth in the RAWP (ARCADIS, 2008). 

4.1 Groundwater 

In accordance with the RAWP (ARCADIS, 2008), the selection of COPCs in site groundwater is a sequential 
process where constituents detected in site groundwater may be eliminated from further consideration if 
present at concentrations deemed to be consistent with ambient background conditions. COPCs in site 
groundwater are defined here in two contexts. 

• Well-Specific COPCs:  COPCs are defined for each site groundwater well individually. These well-
specific COPCs are selected from the list of groundwater ICOPCs defined in Section 3.2.2, and are the 
basis of the well-specific human health risk assessment (HHRA) presented in Section 7.2. 

• Floodplain COPCs:  COPCs are defined on a site-wide basis, with all data from the site groundwater 
wells grouped together. These floodplain COPCs are selected from the list of floodplain ICOPCs defined 
in Section 3.2.2, and are the basis of the groundwater-to-surface water transport evaluation presented in 
Section 4.2. 

The general process for determining whether ICOPCs are present above background concentrations and 
are, therefore, COPCs, is described below in Section 4.1.1. The results of the comparison process are 
presented in Sections 4.1.2 and 4.1.3 for well-specific COPCs and floodplain COPCs, respectively. 

4.1.1 Process for Comparing Site Concentrations to Background Concentrations 

The process for determining whether constituents detected in site groundwater are consistent with 
background concentrations consists of a series of statistical tests, in which concentrations of constituents 
detected in the groundwater are compared to the concentrations measured as part of the background study. 
As was described in the RAWP (ARCADIS, 2008), there is no single statistical test that can be used to 
determine when concentrations in groundwater are equivalent to background concentrations. Rather, there 
are several tests that may be used to support this determination. The sequential screening process for 
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evaluating whether a constituent is present above background levels is described in the following section. 
The general process is the same whether the comparison is occurring on an individual well basis (needed for 
the well-specific HHRA) or on a site-wide basis with all data from the site groundwater wells grouped 
together (needed for the groundwater-to-surface water transport evaluation). 

Step 1:  Maximum versus Background Upper Tolerance Limit. The historical maximum detected 
concentration of the constituent is compared to the background UTL of that chemical. If the maximum is less 
than the background UTL, the constituent is determined to not be present above background levels and is 
excluded as a COPC, as discussed in Section 3.3.1.1.1 of the RAWP (ARCADIS, 2008). If the maximum is 
greater than or equal to the background UTL, or if the constituent does not have a background UTL, the 
evaluation of the constituent proceeds to Step 2. 

Step 2:  Number of Results and Number of Detections. If the maximum fails the UTL screen discussed 
above (i.e., if the maximum is greater than or equal to the background UTL), the constituent is evaluated 
further. In this step, the number of results and number of detections for retained constituents is checked to 
see if the data are sufficient to support statistical testing using the Quantile Test and the Mann-Whitney or 
Gehan Test. As noted in Section 3.2.7 of the RAWP (ARCADIS, 2008), statistical evaluations of site and 
background data are performed with the USEPA statistical software package ProUCL 4.0. In order for 
ProUCL 4.0 to reliably evaluate a specific data population (e.g., dataset of concentrations of a particular 
constituent measured in a particular well), the population must include at least eight results including at least 
five detections. If the constituent dataset contains fewer than eight results or fewer than five detections, 
reliable statistical evaluations of the data cannot be conducted, and the constituent is conservatively included 
as a COPC at an EPC equal to the historical maximum detected concentration. 

If the constituent dataset is sufficiently robust to conduct meaningful statistical evaluations (and process with 
ProUCL 4.0), both the Quantile and the Mann-Whitney or Gehan Test are run to evaluate if the site data (i.e., 
dataset of concentrations of a particular constituent measured either in a particular well or in all site wells) 
are lower than or equal to background data. If both the Quantile Test and the Mann-Whitney or Gehan Test 
support the null hypothesis that the site data are lower than or equal to the background data, the constituent 
is excluded as a COPC; otherwise, the constituent is determined to be a COPC. These population tests are 
discussed in more detail in Steps 3 and 4 below. A significance level of 0.05 (an alpha of 0.05) is used for all 
population tests as the basis for rejecting the null hypothesis and concluding that the constituent is present 
above background levels. 

Step 3:  Quantile Test. The Quantile Test is used to evaluate if the upper tails of two distributions are 
comparable, or if one of the populations has a higher proportion of samples in the upper quantile than the 
other population. The Quantile Test compares the two populations (e.g., the constituent data from an 
individual well [or all site wells] and the constituent data from the background dataset) and tests the null 
hypothesis:  that the site dataset is lower than or equal to the background dataset. To do this, the Quantile 
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Test combines the two datasets into a single population, ranks values from low to high, examines the values 
at the upper end (i.e., tail) of the combined distribution, and comes to a conclusion regarding the null 
hypothesis based on the presence of site values and/or background values in the upper tail of the 
distribution. 

The three possible outcomes of the Quantile Test are: (1) reject the null hypothesis, (2) do not reject the null 
hypothesis and evaluate further using the Mann-Whitney Test or Gehan Test, or (3) inconclusive. If the null 
hypothesis is rejected, the constituent is assumed to be present above background levels, and the 
constituent is included as a COPC. If the Quantile Test is inconclusive, which can occur when the upper tail 
of the distribution contains non-detect values, the constituent is conservatively assumed to be present above 
background levels, and the constituent is included as a COPC. If the Quantile Test concludes to not reject 
the null hypothesis, the evaluation of the constituent proceeds to Step 4. 

Step 4:  Mann-Whitney Test or Gehan Test. If the Quantile Test concludes that the null hypothesis cannot be 
rejected, the results of either the Mann-Whitney Test or the Gehan Test are evaluated. These population 
tests are each described below. The criteria for selecting the appropriate test are the frequency of non-detect 
results and the presence of multiple detection limits in the two datasets. Consistent with USEPA statistical 
guidance (USEPA, 2007a), the Mann-Whitney Test is employed if the frequency of non-detect results is less 
than or equal to 40% in both the background and site datasets, and the combined dataset contains a single 
detection limit. Conversely, the Gehan Test is performed if the frequency of non-detect results is greater than 
40% in either dataset, or if the combined dataset contains multiple detection limits. 

• Mann-Whitney Test. The Mann-Whitney Test is a nonparametric test for assessing whether two samples 
of observations come from the same distribution. Specifically, the Mann-Whitney Test compares the two 
populations and tests the null hypothesis:  that the site dataset is lower than or equal to the background 
dataset. The Mann-Whitney Test combines the two datasets into a single population, ranks values from 
low to high, examines the values at the center of the combined distribution, and comes to a conclusion 
regarding the null hypothesis based on the presence of site values and/or background values at the 
center of the distribution. The two possible outcomes of the Mann-Whitney Test are: (1) reject the null 
hypothesis, or (2) do not reject the null hypothesis. If the null hypothesis is rejected, the constituent is 
assumed to be present above background levels, and the constituent is included as a COPC. If the null 
hypothesis is not rejected, the constituent is assumed to not be present above background levels, and 
the constituent is excluded as a COPC. 

• Gehan Test. Analogous to the Mann-Whitney Test, the Gehan Test combines and ranks the individual 
well constituent data with the background constituent data to compare values at the center of the 
distribution. The Gehan Test is preferred to the Mann-Whitney test for comparing populations with 
multiple detection limits or with large proportions of non-detects. The two possible outcomes of the 
Gehan Test are: (1) reject the null hypothesis, or (2) do not reject the null hypothesis. If the null 
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hypothesis is rejected, the constituent is assumed to be present above background levels, and the 
constituent is included as a COPC. If the null hypothesis is not rejected, the constituent is assumed to 
not be present above background levels, and the constituent is excluded as a COPC. 

As set forth in the RAWP (ARCADIS, 2008), the statistical evaluation process described above is 
conservatively designed to exclude from this GWRA only those constituents that are clearly present at or 
below background levels. The process is intended to err on the conservative side of including constituents 
into this GWRA rather than excluding them. In summary, a constituent is only excluded if: the maximum 
detected concentration of the constituent is less than the background UTL; or both the Quantile Test and the 
Mann-Whitney or Gehan Test support the null hypothesis that the data are lower than or equal to the 
background data. Otherwise, the constituent is determined to be a COPC. 

4.1.2 Determination of Well-Specific COPCs 

COPCs in site groundwater are selected on an individual-well basis for each of the 168 site groundwater 
wells (see well list in Table 3-3). The purpose of defining COPCs for each individual well is to establish the 
list of constituents that will be carried through to the HHRA9 for that well (see Section 7.1). The selection 
process for each well-specific COPC begins with an evaluation of the groundwater ICOPCs detected at that 
well. The process for defining well-specific COPCs is depicted in Figure 4-1. The list of groundwater ICOPCs 
detected in each site well is provided in Table 4-1a. 

The results of Step 1 (maximum versus background UTL) of the background comparison for the well-specific 
ICOPCs are presented in Table 4-1a. The results of the Quantile test (Step 3), Mann-Whitney Test (Step 4), 
and Gehan Test (Step 4) for the individual wells are presented in Table 4-1b, and the ProUCL 4.0 output 
reports are included in Appendix F. 

For each site groundwater well, those constituents that are determined to be well-specific COPCs are listed 
in Table 4-2 with their associated representative EPCs. As discussed further in Section 5.4, the EPC is a 
conservative estimate of the average constituent concentration in the exposure medium (in this case, well-
specific groundwater) to which a receptor could theoretically be exposed. For the well-specific HHRA, each 
EPC is either the 95% UCL OTM concentration, as calculated by ProUCL 4.0, or the maximum detected 
concentration if the constituent dataset from the individual well is too limited for calculating a 95% UCL (i.e., 
cannot be reliably processed with ProUCL 4.0 due to having less than eight results or less than five 
detections). 

                                                      

9 The individual well risk assessment is focused on human health. Potential ecological risks associated with groundwater concentrations 

are considered in Section 4.2, Groundwater-to-Surface Water Transport Evaluation, and Appendix I. 
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Use of maximum detected constituent concentrations as the EPC is the most conservative assumption that 
can be made with the available data and generally not considered a reliable estimate of the long-term 
representative concentration to which an individual could be exposed. Accordingly, a sensitivity analysis has 
been conducted in order to understand whether the use of the arithmetic average concentration at a given 
well would provide a materially different answer as to the significance of a constituent at a particular well in 
comparison to the use of the maximum concentration. The sensitivity analysis, presented in Appendix G and 
discussed more thoroughly in Section 7, will help bound the estimate of hypothetical potential future risk and 
hazard at a given well, and will provide the risk managers with an understanding of the sensitivity of relying 
upon maximum concentrations to the overall characterization of hypothetical future risks and hazards 
estimated for each well. As discussed with the agencies, the sensitivity analysis provides important 
information as it allows risk managers to better understand whether estimated risks/hazards are based on 
limited or robust quantities of data. Although informative to the risk managers, the sensitivity analysis is not 
used to eliminate COPCs from the GWRA or to reach conclusions as to whether a particular chemical is a 
COC that should be carried forward to the CMS/FS. 

The well-specific COPCs and associated EPCs documented in Table 4-2 are ultimately carried forward into 
the well-specific HHRA, as presented in Section 7.2. 

4.1.3 Determination of Floodplain COPCs 

The purpose of identifying floodplain COPCs is to determine the list of constituents that will be considered in 
the evaluation of whether there could be significant transport of site-related constituents to the surface water 
of the Colorado River (see Section 4.2). The process followed for selection of floodplain COPCs is depicted 
in Figure 4-2 and is nearly identical to that followed for selection of well-specific COPCs, described above in 
Section 4.1.2 (i.e., the sequence of steps and the statistical analyses performed at each step are the same). 
The only two differences are the following:  (1) in the well-specific evaluation, only constituent data from the 
individual wells are evaluated against the background dataset; whereas in the floodplain evaluation, 
constituent data from all site wells combined are evaluated against the background dataset; and (2) the use 
of the floodplain ICOPC list instead of the groundwater ICOPC list, as defined in Section 3.2.2. As noted, the 
groundwater ICOPC list is very similar to the floodplain ICOPC list; the floodplain ICOPC list contains three 
additional constituents—ammonia, chloride, and iron—whose inclusion is based on a comparison to 
ecological criteria. 

Step 1 in the screening process, comparison of each site maximum concentration to the associated 
background UTL, is documented in Table 4-3. No floodplain ICOPCs are excluded at this step, as the 
maximum concentration of every floodplain ICOPC detected anywhere across the site is greater than the 
associated background UTL. Step 2 of the screening process considers whether there are enough site data 
(at least eight results including at least five detections) to conduct meaningful statistical evaluations; this 
criterion is met for all floodplain ICOPCs. Steps 3 and 4 of the screening process, comparison of the site and 
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background populations using the Quantile Test and the Mann-Whitney or Gehan Test, respectively, are 
also summarized in Table 4-3; the associated ProUCL 4.0 output reports are included in Appendix F. 

Those floodplain ICOPCs that are determined to be floodplain COPCs for the groundwater-to-surface water 
transport evaluation are listed in Table 4-4 and analyzed further in Section 4.2. Those floodplain ICOPCs 
that are determined to not be present above background levels are excluded from the groundwater-to-
surface water transport evaluation. 

4.2 Groundwater-to-Surface Water Transport Evaluation 

In accordance with the RAWP (ARCADIS, 2008), the evaluation of whether there could be significant 
transport of site-related constituents to surface water (i.e., the Colorado River) is based on a series of 
screening evaluations. The potential transport to surface water is evaluated here for those constituents 
determined to be floodplain COPCs, as described in Section 4.1.3. In summary, the determination of 
whether the groundwater-to-surface water transport pathway could be complete and significant is based on 
the following general sequential steps, consistent with the approach set forth in the RAWP: 

• Step 1:  Comparison of concentrations of constituents in floodplain wells to surface water criteria. If the 
EPC of a constituent in floodplain groundwater is lower than its surface water criterion, the constituent is 
excluded from further consideration with respect to transport to surface water. If the EPC of a constituent 
in floodplain groundwater exceeds its surface water criterion, the evaluation of the constituent proceeds 
to Step 2. 

• Step 2:  Comparison of concentrations of Step 1 constituents in downstream surface water to surface 
water criteria. If the EPC of a constituent in downstream surface water is lower than its surface water 
criterion, the constituent is excluded from further consideration with respect to transport to surface water. 
If the EPC of a constituent in downstream surface water exceeds its surface water criterion, the 
evaluation of the constituent proceeds to Step 3. 

• Step 3:  Comparison of concentrations of Step 2 constituents in downstream surface water to upstream 
(i.e., background) surface water. If the concentrations of a constituent measured in downstream surface 
water are lower than measured in upstream surface water, the constituent is excluded from further 
consideration with respect to transport to surface water. If the concentrations of a constituent measured 
in downstream surface water are greater than those measured in upstream surface water, the 
constituent is carried forward into a quantitative surface water human health and ecological risk 
assessment. 
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These are sequential “filters” by which floodplain COPCs may be excluded from further consideration with 
respect to transport to surface water. A constituent that passes through all three of these filters would be 
carried forward into a quantitative surface water human health and ecological risk assessment. 

These screening evaluations are described below and are summarized in Figure 4-3. The constituents 
included in this groundwater-to-surface water transport evaluation are those constituents determined to be 
floodplain COPCs, as discussed in Section 4.1.3 and as listed in Table 4-4. 

4.2.1 Step 1:  Comparison of Floodplain Concentrations to Surface Water Criteria 

To evaluate the completeness and significance of the groundwater-to-surface water transport pathway, the 
subset of the site groundwater wells within the floodplain was separated out from the other site wells. The 
reason for this separation is that the floodplain area is geographically in close proximity to the Colorado 
River, and concentrations of constituents in the floodplain area provide the best representation of the quality 
of groundwater that potentially could be released to the Colorado River. For purposes of the groundwater-to-
surface water transport evaluation, “floodplain” is defined as all wells located east of National Trails Highway 
(also known as Route 66 and Park Moabi Road), as identified on Table 3-3. Considering only groundwater 
data from the floodplain wells, an EPC of each constituent in floodplain groundwater is established as either 
the 95% UCL OTM concentration, as calculated by ProUCL 4.0, or the maximum detected concentration if 
the floodplain/constituent dataset does not contain sufficient samples to conduct meaningful statistical 
analyses (i.e., cannot be reliably processed with ProUCL 4.0 due to having less than eight results or less 
than five detections). 

A comparison of EPCs of constituents in floodplain groundwater to surface water criteria is presented in 
Table 4-4. The surface water criteria used in this evaluation are those presented in the RAWP (ARCADIS, 
2008), and include both human health (Table 5-1 in the RAWP) and ecological criteria (Table 7-1 in the 
RAWP). Specifically, each EPC in floodplain groundwater is compared to the lower (more conservative) of 
the human health and ecological surface water criteria. For the reader’s convenience, Tables 5-1 and 7-1 
from the approved RAWP are provided in Appendix H. Those constituents that are determined to not be 
present in floodplain groundwater above surface water criteria are not considered to represent a potential 
threat to the adjacent surface water body and, thus, are not evaluated further. Those constituents that are 
determined to be present in floodplain groundwater above surface water criteria are evaluated further. The 
constituents detected in floodplain groundwater at concentrations greater than the surface water criteria, as 
indicated in Table 4-4, are:  antimony, barium, beryllium, chloride, hexavalent chromium, cobalt, iron, 
mercury, selenium, silver, and vanadium. 
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4.2.2 Step 2:  Comparison of Concentrations in Downstream Surface Water to Surface Water Criteria 

Those constituents that are determined to be present in floodplain groundwater above surface water criteria 
in Step 1, above, are further evaluated through a comparison of downstream surface water data to surface 
water criteria. For this purpose, the surface water monitoring data collected for the RFI/RI Volume 2 (CH2M 
HILL, 2009a) and the surface water data collected by MWD (2007; 2008) are grouped into two sets: 
upstream and downstream. (Upstream and downstream sample location lists are provided in Table 3-5.) For 
those constituents without PG&E surface water data in the RFI/RI Volume 2 (CH2M HILL, 2009a), this 
evaluation is performed using MWD surface water data, if available. 

Considering only surface water data from downstream locations, an EPC is established as either the 95% 
UCL OTM concentration, as calculated by ProUCL 4.0, or the maximum detected concentration if the 
downstream dataset does not contain sufficient samples to conduct meaningful statistical analyses (i.e., 
cannot be reliably processed with ProUCL 4.0 due to having less than eight results or less than five 
detections). 

A comparison of EPCs in downstream surface water to surface water criteria is presented in Table 4-5. The 
surface water criteria used in this evaluation are the same as used in the preceding screening evaluation 
(i.e., are the lower [more conservative] of the human health and ecological surface water criteria developed 
and presented in the RAWP [ARCADIS, 2008]). As discussed in the RAWP, if constituents were detected in 
the downstream surface water at concentrations at or below surface water criteria, the groundwater-to-
surface water transport pathway for those constituents was deemed to be incomplete and/or insignificant 
and was not evaluated further. As indicated in Table 4-5, the following constituents were determined not to 
be present downstream above surface water criteria and, therefore, are not further evaluated:  antimony, 
beryllium, chloride, hexavalent chromium, cobalt, iron, mercury, selenium and silver. 

Table 4-5 also shows there were two constituents that could be present in downstream surface water above 
surface water criteria:  barium and vanadium. Accordingly, barium and vanadium are evaluated further, as 
discussed below in Section 4.2.3. It is important to note, however, that there are limited downstream surface 
water monitoring data for barium and vanadium. As indicated in Table 4-5, barium was only analyzed in nine 
downstream samples and was detected in six out of the nine samples (with a 95% UCL OTM of 
0.14 milligrams per liter [mg/L]). Vanadium was only analyzed in six downstream samples and was detected 
in only three of the six samples; because vanadium was detected only three times, the maximum detected 
concentration of 0.253 mg/L is used as the EPC. 

4.2.3 Step 3:  Comparison of Downstream Data to Upstream Data 

The constituents identified above in Step 2 that could be present in downstream surface water above surface 
water criteria (i.e., barium and vanadium) were further evaluated through a comparison of downstream 
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surface water data to upstream surface water data. This evaluation was performed using the Quantile Test 
and the Mann-Whitney or Gehan Test, similar to the population comparison tests performed in defining well-
specific, and floodplain COPCs (see Section 4.1). Similar to those previous analyses, the population tests 
were used to test the null hypothesis that the downstream surface water data are lower than or equal to the 
upstream surface water data. This analysis was first performed using the upstream and downstream surface 
water monitoring data collected for the RFI/RI Volume 2 (CH2M HILL, 2009a). Upstream and downstream 
sample location lists are provided in Table 3-5. 

For barium, the population comparison tests could not be performed because the upstream dataset is not 
sufficient for ProUCL 4.0 to produce reliable conclusions. Specifically, there are only six upstream samples 
(including five detections) and nine downstream samples (including six detections) of barium. However, the 
concentration of barium detected in the upstream and downstream samples is fairly consistent, ranging 
between 100 µg/L and 170 µg/L (see Table B-1a). 

Similarly for vanadium, the population comparison tests could not be performed because the downstream 
and upstream datasets are not sufficient for ProUCL 4.0 to produce reliable conclusions. Specifically, there 
are only four upstream vanadium samples (including only two detections) and only six downstream 
vanadium samples (including only three detections). It is notable that the maximum detected vanadium 
concentration of 253 µg/L, from a downstream sampling location, was roughly two orders of magnitude 
greater than the other four detected concentrations and is the only concentration that exceeded the surface 
water criterion of 20 µg/L (see Table B-1a for data and Table 3-5 for upstream/downstream designations). 
Nonetheless, because the population comparison tests of the upstream and downstream data collected for 
the RFI/RI Volume 2 (CH2M HILL, 2009a) are inconclusive due to limited sample size, further evaluation 
was performed for both barium and vanadium using surface water data collected by the MWD. 

Concentrations of barium and vanadium in surface water are further evaluated through a comparison of the 
downstream and upstream surface water data collected in the Colorado River by the MWD (2007; 2008). 
Surface water data provided by the MWD are included in Appendix C; upstream and downstream MWD 
surface water sampling locations are defined in Table 3-5. The MWD dataset for barium contains 30 
downstream samples (including 30 detections) and 15 upstream samples (15 detections). For vanadium, the 
MWD dataset contains 28 downstream samples (28 detections) and 14 upstream samples (14 detections). 
The Quantile Test and the Mann-Whitney Test were each used to test the null hypothesis that the 
downstream surface water data are lower than or equal to the upstream surface water data. The results of 
the Quantile Test and the Mann-Whitney Test are summarized in Table 4-6; the associated ProUCL 4.0 
output reports are included in Appendix F. For both barium and vanadium, the Quantile Test and the Mann-
Whitney Test both support the null hypothesis that the downstream surface water data are lower than or 
equal to the upstream surface water data (Table 4-6). 
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Further, as indicated in Appendix C, the maximum detected upstream and downstream vanadium 
concentrations from the MWD data are 2.8 µg/L and 2.6 µg/L, respectively. Except for the one RFI/RI sample 
with a reported vanadium concentration of 253 µg/L, the concentrations of vanadium from the MWD data are 
entirely consistent with the concentrations of vanadium detected during the RFI/RI sampling, with a 
maximum upstream concentration of 3.1 µg/L and a maximum downstream concentration of 2.4 µg/L. The 
combination of the RFI/RI Volume 2 data (CH2M HILL, 2009a) and the MWD data (MWD, 2007; 2008) 
together provide strong support for the fact that the one elevated downstream vanadium sample reported 
during the RFI/RI is not representative of the rest of the sampling results, all of which are well below the 
surface water criteria. 

In summary, it can be concluded that neither barium nor vanadium are present in downstream surface water 
at concentrations greater than in upstream surface water, and their presence is not likely attributable to 
discharges of site groundwater to the river. 

4.2.4 Conclusion 

The empirical data suggest that the potential transport of constituents in groundwater to the Colorado River 
represents an insignificant transport pathway:  floodplain COPCs are not being transported to the Colorado 
River at concentrations that exceed screening-level surface water criteria. Accordingly, it may be concluded 
that quantitative surface water human health and ecological risk assessments are not warranted. 
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5. Exposure Assessment 

To determine whether COPCs are present in groundwater at levels that may potentially pose an 
unacceptable risk to human health or the environment, it is necessary to identify the populations that 
potentially may be exposed to COPCs in groundwater and determine the pathways by which the exposures 
may occur. Identification of potentially exposed populations requires an evaluation of the current and 
potential future land uses of the site. 

Once the potentially exposed human and ecological receptors are identified, the complete exposure 
pathways by which the individuals may contact constituents present in the groundwater must be determined. 
As presented in Figure 5-1, a CSM is used to show the relationship between the constituent sources, 
exposure pathways, and potential receptors at the site. At DTSC Human and Ecological Risk Division’s 
(HERD’s) request, the ecological risk assessment was expanded to include three additional exposure 
pathways in addition to the groundwater-to-surface water pathway planned in Section 7 of the RAWP 
(ARCADIS, 2008). These new potential pathways are evaluated in detail in Appendix I. The source-pathway-
receptor relationships illustrated in the CSM (Figure 5-1) provide the basis for the quantitative exposure 
assessment. Only those complete source-pathway-receptor relationships are included in this GWRA. 

This section presents a discussion of constituent sources and potential transport mechanisms, identifies 
potentially exposed populations and complete exposure pathways, discusses the human intake assumptions 
used in this GWRA, and summarizes the methodology for estimating representative exposure 
concentrations. As previously described, under current conditions, there are no users of the underlying 
groundwater affected by the plume. Accordingly, all discussions of direct human exposure to the 
groundwater are based on the hypothetical assumption that in the future a drinking water well is installed and 
the groundwater is used as a potable source of water. 

5.1 Physical Setting 

As described in Section 2, the PG&E site is located in the Mohave Valley in eastern San Bernardino County, 
California, near the Colorado River and the California-Arizona border. Floodplains lie on each side of the 
Colorado River at the site location, though they do not flood due to flow regulation provided by the Davis 
Dam, which is located approximately 40 miles upstream from the site. A major surface feature within the site 
is the BCW, an ephemeral drainage that runs south to north from the Chemehuevi Mountains to the 
Colorado River, approximately 3,500 feet north of the compressor station. The BCW may periodically flood 
during rainfall events but is typically dry due to the arid desert climate. 

Groundwater occurs under unconfined to semi-confined conditions within the alluvial fan and fluvial 
sediments beneath most of the site. The direction of groundwater flow beneath the site is north to 
northeasterly. Due to the variable topography at the site, the depth to groundwater ranges from as shallow 
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as 5 feet bgs in floodplain wells next to the river to approximately 170 feet bgs at the upland alluvial terrace 
areas. 

Please refer to Section 2 for a more comprehensive discussion of the physical setting. 

5.2 Sources of Groundwater Contamination 

The principal constituent in groundwater at the site is hexavalent chromium, which was contained in water-
treatment products added to the cooling water from 1951 to 1985 to inhibit corrosion, minimize scale 
formation, and control biological growth. Nearly all of the hexavalent chromium present in groundwater at the 
site is believed to have been released during the 13-year period when untreated wastewater was discharged 
to the BCW. From the discharge locations in the BCW, the cooling tower blowdown water infiltrated into the 
coarse sand and gravel of the BCW bed and percolated approximately 75 feet downward through the 
unsaturated zone to reach groundwater. The depiction of the original release of the untreated wastewater 
and the resulting percolation and infiltration into the underlying groundwater is shown on the CSM 
(Figure 5-1). A detailed discussion of historical operations was presented in Section 2.4. 

Although the historical releases from the BCW are known to have resulted in groundwater impacts, it is not 
yet clear whether any other releases, such as those identified on Figures 4-2 and 4-3 in the RAWP 
(ARCADIS, 2008), have impacted the groundwater (the CSMs presented in Figures 4-2 and 4-3 of the 
RAWP are included in Appendix J for the reader’s convenience). As was described in the RAWP (ARCADIS, 
2008), the characterization of soils from areas both within and outside of the compressor station is not yet 
complete. Additional soil characterization activities began during the fall of 2008. One of the objectives of the 
additional soil characterization activities, as specified in the Draft RFI/RI Work Plan Part A (CH2M HILL, 
2006), is to verify whether there are additional sources, other than those related to the BCW, that are 
impacting the groundwater. The determination as to whether there are soil sources that either are or have 
the potential to impact groundwater via leaching will be presented in the RFI/RI Volume 3. Further, additional 
groundwater monitoring wells will be installed both inside the compressor station and have already been 
installed in the East Ravine Area, and groundwater monitoring data has been and will be collected from 
these wells. Accordingly, additional data collection efforts will assist in determining whether there are other 
sources (i.e., sources other than the historical releases to the BCW) that have impacted groundwater at the 
site and whether additional supplemental risk evaluations need to be conducted. A depiction of how 
upcoming data collection efforts may be incorporated into and complete the risk assessment process for the 
site is presented in Figure 1-4. 

As one example, and as discussed with the agencies, additional groundwater monitoring data is being 
collected from the East Ravine Area. A separate screening-level risk analysis will be prepared after the East 
Ravine data collection is complete and will be submitted as a separate Technical Memorandum and/or 
addendum to this GWRA. The document will present a screening-level analysis, in which the compounds 
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detected in the East Ravine groundwater are identified, and the range of concentrations detected in East 
Ravine groundwater are discussed. A detailed quantitative risk assessment of the East Ravine groundwater 
data may be necessary depending on the results of the screening-level risk analysis. 

For purposes of this GWRA, it is important to remember that groundwater monitoring data collected from the 
entire existing network of monitoring wells is being evaluated. Accordingly, to the extent that the existing 
extensive monitoring network is identifying constituents/sources not related to the historical releases at the 
BCW, this information will be quantitatively evaluated in this GWRA. 

5.3 Potential Transport Mechanisms 

Once constituents are in the groundwater, the potential pathways through which the constituents may move 
from the groundwater to other environmental media include transport and release to the surface water 
(Colorado River) and volatilization of VOCs from the groundwater and release into ambient/indoor air. Based 
on the data evaluations and identification of COPCs presented in Section 4, both of these transport 
mechanisms are believed to be insignificant, as summarized below. 

• Groundwater-to-Surface Water Transport Pathway:  Section 4.2 presents a detailed evaluation of this 
transport pathway, in accordance with the approach set forth in the RAWP (ARCADIS, 2008). As 
indicated above, the empirical data suggest that the potential transport of constituents in groundwater to 
the Colorado River represents an insignificant transport pathway:  floodplain COPCs are not being 
transported to the Colorado River at concentrations that exceed screening-level surface water criteria. 
Accordingly, the groundwater-to-surface water transport pathway will not be evaluated any further in this 
GWRA. 

• Volatilization of Constituents from Groundwater:  As specified in the RAWP (ARCADIS, 2008), a detailed 
and comprehensive evaluation of the groundwater monitoring data presented in the RFI/RI Volume 2 
(CH2M HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M HILL, 2009b)2 supports a conclusion 
that, with one or two exceptions, VOCs are not generally present in the groundwater. Based on the 
screening-level evaluation presented in Appendix D, the infrequent and low concentrations of VOCs that 
have been detected are determined to be insignificant; therefore, VOCs are not considered COPCs in 
this GWRA. In accordance with the RAWP (ARCADIS, 2008), as VOCs are not identified as COPCs, the 
volatilization pathway is not considered to be a complete/significant exposure pathway, and will not be 
discussed further in this GWRA. 

At DTSC HERD’s request, three additional potential ecological exposure pathways were evaluated:  

• Shallow-rooted wetland plant exposure to chemicals in groundwater via root uptake 
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• Deep-rooted phreatophyte exposure to chemicals in first encountered groundwater via root uptake 

• Transfer of nitrate in groundwater to plant foliage via root uptake and translocation, then potential 
ingestion of nitrate in plant tissue by ruminants, specifically the desert bighorn sheep (Ovis canadensis 

nelsoni). 

These potential ecological exposure pathways and receptors were evaluated, and the pathways were found 
to be potentially complete but insignificant (Appendix I). 

5.4 Potentially Exposed Populations 

Under current conditions, there are no users of the underlying groundwater affected by the plume. Water for 
the compressor station is supplied from wells on the Arizona side of the Colorado River (i.e., Topock Wells 
No. 2a and No. 3). Further, Park Moabi receives water from wells that are located upgradient and outside of 
the hexavalent chromium plume and not at risk of being impacted by facility-related activities. In summary, 
the groundwater affected by the plume is not currently being used. Site groundwater is designated as having 
beneficial uses in the Colorado River Basin Plan (CRWQCB, 2006), however, and it is theoretically possible 
that site groundwater may be extracted and used as a potable water source in the future. Thus, in 
accordance with the RAWP (ARCADIS, 2008), the potentially exposed populations for this GWRA are “future 
hypothetical residential groundwater users” who may be exposed to COPCs in groundwater in a residential 
setting. Both child and adult future hypothetical residential groundwater users are considered in the HHRA. 

To place the projected hypothetical future groundwater risks into context, it is important to remember that the 
only portion of the site and surrounding Study Area that have even a marginal likelihood of being developed 
and used for residential purposes is the USBLM land located north of the railroad (USDOI, 2007). Per 
USDOI direction, future land use on USFW property (overlying much of the impacted groundwater) should 
be considered recreational, precluding domestic use of groundwater (USDOI, 2007). Thus, calculated 
human health risks presented in this GWRA are truly hypothetical and are used strictly for remedial planning 
purposes. Future domestic use of the underlying groundwater, were it ever to occur, would most likely be 
limited to USBLM land located north of the railroad. 

The default exposure assumptions made for the adult and child receptors are presented below in 
Section 5.5. As described above, because the groundwater-to-surface water transport pathways are 
insignificant, ecological receptors as well as human receptors potentially exposed to surface water are not 
further evaluated in this GWRA. 

Potentially exposed ecological receptors are: 

• Shallow-rooted wetland plants potentially exposed via root uptake of COPCs from groundwater 
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• Deeply-rooted desert plants (phreatophytes) potentially exposed via root uptake of COPCs from 
groundwater 

• Herbivorous mammals, including ruminants, represented by the desert bighorn sheep (Ovis canadensis 

nelsoni), which may be exposed to COPCs accumulated in forage. 

These pathways and receptors were evaluated at DTSC HERD’s request and the pathways were found to 
be potentially complete but insignificant (Appendix I). 

5.5 Exposure Pathways 

The future hypothetical groundwater users may be exposed to COPCs in groundwater once the groundwater 
is extracted (via one or more water-supply wells) and used as tap water in a residential scenario. The future 
hypothetical groundwater users may be exposed to COPCs in tap water through direct ingestion and through 
dermal contact while bathing or showering. Consistent with the approach set forth in the RAWP (ARCADIS, 
2008), these are the exposure pathways that will be included in the quantitative evaluation of future 
hypothetical risk. 

As requested by USDOI, potential secondary groundwater exposure pathways to humans, such as ingestion 
of plants and animals exposed to contaminated groundwater, are evaluated in Appendix K. As presented in 
Appendix K, human exposure to contaminated groundwater is dominated by the direct exposure routes that 
are commonly included in groundwater risk assessments such as this GWRA:  ingestion of and direct dermal 
exposure to contaminated groundwater. Potential secondary human exposure pathways are, therefore, not 
included in the quantitative evaluation of future hypothetical groundwater risk. 

5.6 Exposure Point Concentrations 

An exposure point is defined as a location of potential contact between an organism (e.g., human receptor) 
and a physical or constituent agent. The EPC is defined as the average concentration of the physical or 
constituent agent in the exposure medium over the period of exposure. The EPC does not represent the 
maximum concentration that could be contacted at any one time, but rather represents a reasonable 
estimate of the concentration likely to be contacted over time. Due to the uncertainty associated with 
estimating average exposure concentration, the EPC is typically calculated as the 95% UCL OTM 
concentration of the constituent in the exposure medium. 

It is assumed that the quality of domestic tap water would be unchanged from that of groundwater. Thus, the 
EPCs to which future hypothetical groundwater users may be exposed (i.e., the average constituent 
concentrations in tap water over a 6-year [child resident] or 30-year [adult resident] exposure duration [ED]) 
are based on the concentrations of constituents measured in site groundwater. 
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5.7 Quantification of Potential Constituent Intakes 

Exposure is defined as contact between an organism (e.g., human body) and a constituent or physical 
agent. In accordance with USEPA risk assessment methodology (USEPA, 1989), exposures are normalized 
over time and to the body weight of the receptor and are referred to as intakes. In this formulation, 
constituent intake is a function of: the concentration of the constituent in the exposure medium (e.g., 
groundwater), the contact rate between the receptor and the exposure medium, the frequency and duration 
of the exposure, the body weight of the receptor, and the time period over which the exposure is normalized. 
In this assessment, intakes are averaged over long periods of time and are referred to as chronic daily 
intakes (CDIs). 

The generic equation for estimating the CDI of a constituent in groundwater, through ingestion or dermal 
contact, is as follows (USEPA, 1989): 

AT

1

BW

EDEFCRC
CDI w 


  (1) 

where: 

CDI = chronic daily intake (milligrams per kilogram of body weight per day [mg/kg-bw/d]) 

Cw = concentration of constituent in groundwater (i.e., EPC [mg/L]) 

CR = groundwater contact rate (liters per day [L/d]) 

EF = exposure frequency (days per year [d/yr]) 

ED = exposure duration (years [yr]) 

BW = body weight (kilograms [kg]) 

AT = averaging time (days [d]). 

These intake parameters are described below. In accordance with USEPA risk assessment methodology 
(USEPA, 1989), values are assigned to the intake parameters such that the combination of all intake 
assumptions results in an estimate of the reasonable maximum exposure (RME) for that pathway. The 
values assigned to these intake parameters are documented in Table 5-1, with the exception of dermal 
permeability coefficients (PCs), which are presented in Table 5-2. In accordance with the RAWP (ARCADIS, 
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2008), all assumed intake parameters used in this GWRA correspond to standard default values 
recommended by CalEPA (CalEPA, 2005). 

5.7.1 Exposure Point Concentration 

As described above in Section 5.6, the EPC is a conservative estimate of the average constituent 
concentration in an environmental medium (USEPA, 2002b) to which a receptor may be exposed. For a 
given chemical, EPCs are calculated on a well-specific basis for use in the well-specific groundwater HHRA. 
The statistical calculation of EPCs is described above in Sections 4.1.2 (well-specific EPCs). EPCs are 
documented in Table 4-2. 

5.7.2 Contact Rate 

Contact rate describes the amount of medium contacted by the receptor per unit time or event. In 
accordance with the RAWP (ARCADIS, 2008), default contact rates, recommended by CalEPA, are used in 
this GWRA (CalEPA, 2005). For the groundwater ingestion pathway, the contact-rate parameter is ingestion 
rate, expressed in liters of tap water ingested per day (L/d). The child and adult future hypothetical 
groundwater users are assumed to ingest 1 and 2 liters of tap water per day, respectively. These ingestion 
rates are default values recommended by DTSC for estimation of reasonable maximum ingestion exposures 
for residential receptors (CalEPA, 2005). For the groundwater dermal contact pathway, the contact-rate 
parameters are: skin surface area (SA), expressed in square centimeters of body SA (cm2); dermal PC, 
expressed in centimeters per hour; and exposure time (ET) (i.e., time spent bathing or showering per day), 
expressed in hours per day (hr/d). PCs are chemical-specific and receptor-independent; the PC data used in 
this assessment, presented in Table 5-2, are default values published by USEPA and represent the highest 
(i.e., most conservative) reported values from the literature surveyed (USEPA, 2004). SA and ET are 
receptor-specific parameters; the values assigned to these exposure parameters are default values 
recommended by USEPA and DTSC for estimation of reasonable maximum dermal exposures for 
residential receptors (USEPA, 2004; CalEPA, 2005). SA is assumed to be 6,600 cm2 and 18,000 cm2 for 
child and adult future hypothetical groundwater users, respectively. ET is assumed to be 1 hr/d and 0.58 hr/d 
for child and adult future hypothetical groundwater users, respectively, as recommended by CalEPA 
(CalEPA, 2005). 

5.7.3 Exposure Frequency and Duration 

Exposure frequency (EF) and ED describe the total amount of time that the receptor is assumed to be 
exposed to the medium or media. Consistent with USEPA and DTSC methodology, RMEs for future 
hypothetical groundwater users are calculated under the default assumption of a 30-year ED (USEPA, 2004; 
CalEPA, 2005). Specifically, the assumed ED for the adult future hypothetical groundwater user is 30 years, 
and the assumed ED for the child future hypothetical groundwater user is 6 years. Per CalEPA (2005) 
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guidance, cancer risks for future hypothetical groundwater users are calculated using an age-adjusted 
approach, to account for the higher per body weight exposures that occur during the childhood years. 
Accordingly, for carcinogenic effects, the evaluation assumes that the future hypothetical groundwater user 
is a child for the first 6 years of exposure and an adult for the remaining 24 years (referred to as the “age-
adjusted” resident). Consistent with USEPA and CalEPA methodology, residential receptors are assumed to 
be at home for 350 days per year, thus the EF is assumed to be 350 d/yr for both the child and adult future 
hypothetical groundwater users (CalEPA, 1992). 

5.7.4 Body Weight 

Child and adult future hypothetical groundwater users are assumed to have a body weight of 15 and 70 
kilograms, respectively. These body weights are default values recommended by USEPA and DTSC for 
estimation of RMEs for residential receptors (USEPA, 2004; CalEPA, 2005). 

5.7.5 Averaging Times 

For carcinogens, CDIs are calculated by prorating the total cumulative dose over a lifetime, in accordance 
with USEPA risk assessment methodology (USEPA, 1989). Thus, the averaging time for carcinogenic 
effects is assumed to be 25,550 days (i.e., 70 years) for the child and adult future hypothetical groundwater 
users. For evaluation of long-term exposure to noncarcinogens, CDIs are calculated by averaging the 
intakes over the period of exposure, in accordance with USEPA risk assessment methodology (USEPA, 
1989); i.e., the averaging time for noncarcinogenic effects is assumed equal to the ED. Thus, the averaging 
time for noncarcinogenic effects is assumed to be 2,190 days (i.e., 6 years) and 10,950 days (i.e., 30 years) 
for the child resident and adult future hypothetical groundwater users, respectively. This parameter is not 
applicable to the age-adjusted future hypothetical groundwater user, as this receptor is used for evaluation of 
cancer health effects only. 

The equations used to calculate CDIs for the groundwater ingestion and groundwater dermal contact 
pathways are presented in Table 5-3. As noted above, the values assigned to the intake parameters are 
documented in Table 5-1 with the exception of PCs, which are presented in Table 5-2 and EPCs, which are 
documented in Table 4-2 (well-specific EPCs). 

CDIs calculated for the groundwater ingestion and groundwater dermal contact pathways for the child and 
adult future hypothetical groundwater users are presented in Appendix L. Well-specific carcinogenic and 
noncarcinogenic CDIs are presented in Tables L-1 and L-2, respectively. In conjunction with toxicity data 
(see Section 6), these CDIs are used to characterize the potential cancer risks and noncancer hazards 
associated with future hypothetical groundwater exposures, as discussed in Section 7. 
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6. Toxicity Assessment 

Toxicity assessment characterizes the relationship between the magnitude of exposure to a constituent and 
the potential for adverse effects. More specifically, toxicity assessment identifies or derives toxicity values 
that can be used to estimate the likelihood of adverse effects occurring in humans at different exposure 
levels. Consistent with regulatory risk assessment policy, adverse health effects resulting from constituent 
exposures are evaluated in two categories:  carcinogenic effects and noncarcinogenic effects. The hierarchy 
of sources for the toxicity criteria used for this GWRA generally corresponds to DTSC guidelines (CalEPA, 
1994); all carcinogenic and noncarcinogenic toxicity values used to evaluate the potential health effects 
associated with exposure to COPCs in groundwater are presented in Table 6-1. In addition to these 
carcinogenic and noncarcinogenic toxicity assessments, the adverse health effects associated with exposure 
to lead are evaluated separately by comparison of lead EPCs to the California Action Level (CAL)4 for lead in 
drinking water. 

6.1 Toxicity Assessment for Carcinogenic Effects 

Current HHRA practice for carcinogens is based on the assumption that, for most substances, there is no 
threshold dose below which carcinogenic effects do not occur. This no-threshold assumption for 
carcinogenic effects is based on an assumption that the carcinogenic processes are the same at high and 
low doses. This approach has generally been adopted by regulatory agencies as a conservative practice to 
protect public health. The no-threshold assumption is used in this GWRA for evaluating carcinogenic effects. 
Although the magnitude of the risk declines with decreasing exposure, the risk is estimated to be zero only at 
zero exposure. 

The potency of a potential carcinogen is quantified by the cancer slope factor (CSF). The CSF represents 
the excess lifetime cancer risk due to a continuous, constant lifetime exposure to a specified level (i.e., unit 
dose) of a carcinogen. CSFs are generally reported as excess incremental cancer risk per milligram of 
constituent per kilogram body weight per day (per mg/kg-bw/day). Separate CSFs are generally reported for 
inhalation and oral exposures; these CSFs are referred to as the inhalation slope factor (SFi) and the oral 
slope factor (SFo), respectively. Both dermal and oral exposures are generally evaluated using the SFo. 

As specified in the RAWP (ARCADIS, 2008), the SFo values used in this GWRA are taken directly from the 
following hierarchy of sources: 

• CalEPA Office of Environmental Health Hazard Assessment (OEHHA) on-line Toxicity Criteria Database 
(CalEPA, 2008) 

• USEPA on-line Integrated Risk Information System (IRIS) (USEPA, 2008a). 
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The CSFs used to evaluate the potential carcinogenic toxicity of COPCs in groundwater are documented in 
Table 6-1. Only one COPC in groundwater at the site is classified as an oral carcinogen:  arsenic. 

6.2 Toxicity Assessment for Noncarcinogenic Effects 

The toxicity assessment for noncarcinogenic effects is based on the assumption that there exists a threshold 
level of exposure below which no adverse health effects occur. This threshold level varies from individual to 
individual. In developing a toxicity parameter for noncarcinogenic effects, the approach is to identify a 
threshold value that is protective of sensitive individuals in the population. For most constituents, this level 
can only be estimated, and the developed toxicity value incorporates uncertainty factors (UFs) indicating the 
degree of extrapolation used to derive the estimated value. The developed toxicity level is generally 
considered to have uncertainty spanning an order of magnitude or more and should not be viewed as a strict 
scientific demarcation between what level is toxic and nontoxic (USEPA, 1989). 

The toxicity parameter that is typically used to evaluate noncarcinogenic effects is the reference dose (RfD). 
The RfD represents an intake level, expressed in mg/kg-bw/day, that would not be expected to cause 
adverse noncancer health effects in potentially exposed populations, including sensitive subpopulations 
(USEPA, 1989). Thus, the RfD is often referred to as the “acceptable dose.” The chronic RfD specifically 
represents the daily exposure level that is unlikely to produce adverse noncancer health effects in potentially 
exposed populations, including sensitive subpopulations, over a lifetime of exposure. Analogous to CSFs, 
chronic RfDs are generally reported for inhalation and oral exposures (RfDi and RfDo, respectively). Both 
dermal and oral exposures are generally evaluated using the RfDo. 

The RfDo values used in this GWRA were taken directly from the following hierarchy of sources: 

• IRIS (USEPA, 2008a) 

• USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, 
2008b). 

This hierarchy is consistent with the hierarchy identified in the RAWP (ARCADIS, 2008), although it should 
be noted that the RSLs had not been posted by USEPA Region IX at the time the RAWP was finalized. 
However, the hierarchy of sources relied upon by USEPA in developing the RSLs is consistent with the 
hierarchy of specific sources cited in the RAWP (i.e., IRIS [USEPA, 2008a], provisional peer-reviewed 
toxicity values derived by the USEPA Superfund Health Risk Technical Support Center, and the USEPA 
Superfund program’s Health Effects Assessment Summary Tables [HEAST; USEPA, 1997b]). 

The RfDo values used to evaluate the potential noncarcinogenic toxicity of COPCs in groundwater are 
documented in Table 6-1.These are the values used in the HI estimates for all COPCs the site. For 
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molybdenum, supplemental evaluation of molybdenum is presented in Appendix M that describes additional 
information on the oral RfD for molybdenum and its relationship to dietary criteria for this essential nutrient. 

6.3 Toxicity Assessment for Lead 

Lead is classified as a noncarcinogen by USEPA and CalEPA. The noncarcinogenic toxicity of lead is not 
evaluated using the traditional RfD approach, however, because most human health effects data are based 
on blood-lead concentration, rather than external dose (CalEPA, 1993). Blood-lead concentration is an 
integrated measure of internal dose, reflecting total exposure from site-related and background sources. 
Instead, the level of concern with respect to lead concentrations in site groundwater is established at the 
CAL for lead of 0.015 mg/L)4, as the CAL is a legally enforceable standard designed to protect public health. 
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7. Risk Characterization 

7.1 Human Health Risk Assessment Methodology  

Estimation of the potential cancer risk and noncancer hazard associated with hypothetical future exposure to 
COPCs in groundwater requires information regarding the constituent concentration in the exposure medium 
(i.e., the EPC), the assumed level of intake of the constituent (i.e., the CDI), and the carcinogenic and 
noncarcinogenic toxicity of the constituent (i.e., the CSF and the chronic RfD). The methodologies used to 
estimate the potential cancer risk and noncancer hazard associated with exposure to COPCs in groundwater 
are based principally on guidance provided in the regulatory documents listed below: 

• USEPA. 1989. Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual 
(Part A). Interim Final. 

• USEPA. 1991. Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual, 
Supplemental Guidance, “Standard Default Exposure Factors.” Interim Final.  

• CalEPA. 1992. Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous 
Waste Sites and Permitted Facilities. 

• CalEPA. 1994. Preliminary Endangerment Assessment Manual. Department of Toxic Substances 
Control. 

The equations used to estimate the potential cancer risk and noncancer hazard associated with exposure to 
COPCs in groundwater are presented below. 

As described in the sections below, cumulative cancer risks and noncancer HIs are estimated for all COPCs 
identified in Section 4 of this GWRA. Cumulative cancer risks and noncancer HIs are estimated and 
discussed for all COPCs identified as such in this GWRA, even those constituents that the RFI/RI Volume 2 
(CH2M HILL, 2009a) concluded were not related to SWMU 1/AOC 1 or SWMU 2. The final list of 
constituents to be carried forward to the CMS/FS, referred to as the COCs, will consist of those constituents 
that could potentially pose an unacceptable risk/hazard to future hypothetical groundwater users, and that 
may be associated with SWMU 1/AOC 1 or SWMU 2, as defined in the RFI/RI Volume 2 (CH2M HILL, 
2009a). 

7.1.1 Cancer Risk Methodology 

For carcinogens, potential risk is estimated as the incremental probability of an individual developing cancer 
over a lifetime as a result of exposure to the potential carcinogen. The CSF (see Section 6.1) converts the 
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estimated daily intake averaged over a lifetime of exposure directly to incremental risk of an individual 
developing cancer. Because relatively low intakes are likely to result from exposure to constituents at 
contaminated sites (compared to those experienced by laboratory test animals), it is assumed the dose-
response relationship is linear. Under this assumption, the CSF is constant and risk is directly related to 
intake (USEPA, 1989): 

CDICSFRISK   (1) 

where: 

RISK = cancer risk (i.e., the estimated probability of an individual developing cancer as a result of 
lifetime exposure to a particular carcinogen [unitless]) 

CSF = cancer slope factor (i.e., the estimated lifetime incremental cancer risk per unit dose of 
the carcinogen [mg/kg-bw/d]) 

CDI = chronic daily intake of the carcinogen (mg/kg-bw/d). 

Because the CSF is often a 95% UCL of the probability of response based on experimental animal data, the 
resulting carcinogenic risk estimate may be considered to be an upper-bound estimate (USEPA, 1989). 

The formulas used in estimating the CDIs used in the cancer risk characterization are discussed in 
Section 5.7 and are presented in Table 5-3. Calculated CDIs of carcinogenic COPCs in groundwater for the 
future hypothetical groundwater users (both child and adult) are presented in Table L-1 (well-specific CDIs) 
of Appendix L. The CSFs used to evaluate the potential carcinogenicity of COPCs in groundwater are 
documented in Table 6-1. 

Consistent with USEPA risk assessment guidance, cancer risks posed by exposure to multiple carcinogens 
are considered to be additive or “cumulative.” Thus, the total excess lifetime risk of cancer posed by the 
presence of multiple carcinogenic constituents in groundwater is assumed to be the sum of the risk posed by 
each individual carcinogenic chemical: 
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 RISKRISK TOTAL  (2) 

where: 

TOTAL RISK = total cancer risk (i.e., the estimated probability of an individual developing 
cancer as a result of lifetime exposure to multiple carcinogens [unitless]) 

RISK = cancer risk (i.e., the probability of an individual developing cancer as a result 
of lifetime exposure to a particular carcinogen [unitless]). 

For risk management purposes, a total cancer risk of one in a million probability of occurrence (1  10-6) is a 
point of departure below which cancer risks are considered to be insignificant (40 CFR Part 300). Cancer 
risks between one in a million and one hundred in a million probability of occurrence (1  10-6 and 1  10-4) 
fall within a risk management range. This is generally referred to as the acceptable risk range. Within this 
estimated cancer risk range, there is flexibility for risk managers in deciding what action, if any, is necessary 
and appropriate for the protection of human health. Cancer risks above 1  10-4 are generally considered to 
be unacceptable. 

7.1.2 Noncancer Hazard Methodology 

The RfD approach (see Section 6.2) is based on the theory that there exists a threshold level of exposure 
below which it is unlikely for even sensitive subpopulations to experience adverse noncancer health effects. 
If the estimated exposure level (i.e., the CDI) exceeds this threshold value (i.e., the chronic RfD), there may 
be concern for potential noncancer health effects. Generally, the larger ratio of CDI to chronic RfD, the 
greater the potential level of concern. This ratio is not to be interpreted as a probability of developing 
noncancer health effects, however, and the level of concern does not increase linearly with this ratio USEPA 
(1989). 

The ratio of the CDI of a constituent to the chronic RfD for that constituent is referred to as the noncancer 
hazard quotient (HQ): 

RfD

CDI
HQ   (3) 

where:  

HQ = noncancer hazard quotient (i.e., a measure of the potential [not probability] for an 
individual to develop adverse noncancer health effects as a result of exposure to a 
particular constituent [unitless]) 
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CDI = chronic daily intake of the constituent (mg/kg-bw/d) 

RfD = chronic reference dose (i.e., the threshold level of exposure that would not be expected 
to cause adverse noncancer health effects in potentially exposed populations, including 
sensitive subpopulations [unitless]). 

The formulas used in estimating the CDIs for noncancer hazard characterization are discussed in 
Section 5.7 and are presented in Table 5-3. Calculated CDIs of COPCs in groundwater for the future 
hypothetical groundwater users (child and adult residents) are presented in Table L-2 (well-specific CDIs). 
The chronic RfDs used to evaluate the potential noncarcinogenic toxicity of COPCs in groundwater are 
documented in Table 6-1. 

Noncancer hazards posed by exposure to multiple noncarcinogenic constituents with similar health effects 
are considered to be cumulative. Thus, the total excess noncancer hazard posed by the presence of several 
noncarcinogenic constituents in groundwater is the sum of the hazards posed by each individual 
noncarcinogenic chemical. The cumulative noncancer hazard is referred to as the hazard index (HI): 

 HQHI  (4) 

where: 

HI = noncancer hazard index (i.e., an index of the cumulative potential [not probability] for an 
individual to develop adverse noncancer health effects as a result of exposure to multiple 
constituents [unitless]) 

HQ = noncancer hazard quotient (i.e., a measure of the potential [not probability] for an 
individual to develop adverse noncancer health effects as a result of exposure to a 
particular constituent [unitless]). 

It should be noted that in this GWRA the HQ terms are conservatively summed for all constituents 
independent of the target organ that is affected by the chemical. This is conservative, as constituents that 
impact different target organs (e.g., liver and kidney) are not truly additive in their potential to cause the 
adverse impact. Appendix N presents a table that identifies the target organs for hexavalent chromium, 
molybdenum, selenium, and nitrate as nitrogen. As indicated in Appendix N, the target organs impacted by 
hexavalent chromium, molybdenum, and selenium are different; therefore, consistent with USEPA Risk 
Assessment Guidance (USEPA, 1989), the noncancer HQs estimated for hexavalent chromium, 
molybdenum, and selenium would not need to be summed. We note that nitrate as nitrogen and hexavalent 
chromium, at specified doses, could both impact the blood system and thus should conservatively be 
evaluated by summing the HQs for each individual compound (i.e., summing of the HQ for nitrate and 
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hexavalent chromium). For noncancer health hazards, an HI of unity (1.0) is identified as the target level of 
concern; constituent exposures that yield HIs of less than or equal to 1.0 are not expected to result in 
adverse noncancer health effects, even in susceptible populations (USEPA, 1989). 

7.2 Overview of Human Health Risk Assessment Results 

In accordance with the RAWP (ARCADIS, 2008), hypothetical cancer risks and noncancer hazards are 
estimated at each individual site groundwater well. COPCs and estimated EPCs of COPCs vary from well-to-
well; all other input assumptions to this GWRA are non-site-specific default values, and are consistent across 
all wells, including receptors, exposure pathways, groundwater contact rates, EF and ED, body weight, 
averaging times, and carcinogenic and noncarcinogenic toxicity values. These inputs have been described 
above and are briefly discussed below in the context of the well-specific HHRA. 

7.2.1 Calculation Input 

The selection of well-specific groundwater COPCs and the calculation of EPCs are discussed in detail in 
Section 4.1.2. For each site groundwater well, those constituents that are determined to be groundwater 
COPCs for the well-specific HHRA are listed in Table 4-2 with their associated estimated EPCs. 

The exposure assumptions for the well-specific HHRA are discussed in detail in Section 5. The potentially 
exposed population consists of “future hypothetical groundwater users” (Figure 5-1). The specific receptors 
evaluated in this GWRA are an onsite child resident and an onsite adult resident contacting groundwater 
through direct ingestion and dermal contact while bathing or showering. Exposure assumptions regarding 
groundwater contact rate, EF and ED, body weight, and averaging times are provided in Table 5-1 for each 
of the receptors and correspond to standard default assumptions recommended by CalEPA (2005). PCs 
used to estimate CDIs for the dermal contact pathway are provided in Table 5-3. CDIs for the ingestion and 
dermal contact exposure pathways are calculated using the equations presented in Table 5-3. Well-specific 
CDIs of carcinogenic and noncarcinogenic groundwater COPCs are presented in Tables L-1 and L-2, 
respectively, of Appendix L. 

The carcinogenic and noncarcinogenic toxicity data used to evaluate the potential health effects associated 
with exposures to groundwater COPCs are discussed in detail in Section 6. The CSFs and noncancer 
chronic RfDs used in the well-specific HHRA are documented in Table 6-1. 
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7.2.2 Well-Specific Results 

7.2.2.1 Cancer Risk Estimates 

The estimated potential cancer risks to hypothetical future groundwater users, associated with exposures to 
well-specific groundwater, are summarized in Table 7-1 and presented in detail in Table O-1 of Appendix O. 
Only one carcinogenic constituent is present in site groundwater wells, arsenic, and all estimated potential 
cancer risks are attributable to this constituent. Arsenic has been detected above background in only three of 
the 110 groundwater wells for which arsenic was sampled:  MW-12, MW-24A, and MW-43-25, with 
representative EPCs of 0.11 mg/L, 0.034 mg/L, and 0.024 mg/L, respectively. For the hypothetical future 
groundwater user, the estimated well-specific potential cancer risks range from 3.4×10-3 to 1.5×10-2 across 
these three wells; the maximum estimated potential cancer risk of 1.5×10-2 occurs at well MW-12, located 
south of Interstate 40 on Federal property leased by CalTrans. Estimated well-specific potential cancer risks 
are depicted in Figure 7-1. A more detailed discussion of the arsenic risks is presented below in Section 7.3. 
It should be noted, however, that the background risk level for arsenic is also greater than the upper end of 
the risk management range at 3.4×10-3. The estimated potential cancer risks are dominated by the ingestion 
pathway, which accounts for approximately 99.6% of the total risk while the dermal contact pathway 
accounts for only approximately 0.4% of the total risk (see Table O-1 for risk breakdown by pathway). 
Estimated potential cancer risks associated with the dermal contact pathway for arsenic are on the order of 
1×10-5 to 1×10-4. It should also be noted that these estimated risks are purely hypothetical, estimated under 
the assumption that in the future someone drills a well onsite and relies on the groundwater as their sole 
source of water for an entire 30-year period. As there are no current uses of the impacted groundwater, the 
constituents present in the groundwater pose no current risk to any current populations. Further, as 
previously discussed, it is highly unlikely that residential use would occur in the future on any portion of the 
site. The only portion of the site that has even a marginal likelihood of being developed and used for 
residential purposes in the future is the USBLM land, located north of the railroad (USDOI, 2007). Future 
domestic use of the underlying groundwater, were it to ever occur, would most likely be limited to USBLM 
land located north of the railroad and, therefore, estimated risks for wells that are located anywhere outside 
the USBLM land represent estimated risks that do not correlate with potential future health risks. 

7.2.2.2 Noncancer Hazards 

The estimated potential noncancer hazards to hypothetical future groundwater users, associated with 
exposures to well-specific groundwater, are summarized in Tables 7-2 and 7-3 for the child and adult future 
hypothetical groundwater users, respectively, and presented in detail in Table O-2. Discussion and analysis 
of estimated HIs focuses on the most sensitive receptor, the child future hypothetical groundwater user. 
Estimated well-specific HIs for the child future hypothetical groundwater user range from 0.0076 to 340 
across the 110 groundwater wells with at least one constituent detected above background levels; the 
threshold HI of 1.0 is exceeded in 87 of these 110 wells. Estimated well-specific HIs for the child hypothetical 



Final Topock GWRA Nov 2009 Clean.doc 7-7 

HERA of Groundwater 
Impacted by Activities 
at SWMU 1/AOC 1 and 
SWMU 2 

Topock Compressor Station 
Needles, California 

 

future groundwater water user are depicted in Figure 7-2. As indicated in Table 7-2, estimated noncancer 
hazard is driven largely by hexavalent chromium, although other constituents also contribute to the estimated 
noncancer hazard at a very few wells. The estimated noncancer hazard associated with exposures to 
hexavalent chromium exceeds the threshold HI of 1.0 for this constituent alone at 62 wells. Other 
constituents that exceed the threshold HI of 1.0 on an individual-constituent basis in one or more wells are 
the following: 

• Molybdenum (six wells) 

• Vanadium (seven wells) 

• Antimony (seven wells) 

• Fluoride (five wells) 

• Nitrate as nitrogen (one well) 

• Arsenic (three wells) 

• Barium (two wells) 

• Cobalt (two wells) 

• Thallium (two wells) 

• Cadmium (one well) 

• Selenium (one well) 

• Silver (one well). 

The estimated potential noncancer hazards associated with these constituents are discussed in detail in 
Section 7.3. It should be noted that these estimated noncancer hazards are purely hypothetical, estimated 
under the assumption that in the future someone drills a well onsite and relies on the groundwater as their 
sole source of water for an entire 30-year period. As there are no current uses of the groundwater, the 
constituents present in the groundwater pose no current noncancer hazard to any current populations. 
Further, as previously discussed, it is highly unlikely that residential use would occur in the future on any 
portion of the site. The only portion of the site that has even a marginal likelihood of being developed and 
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used for residential purposes in the future is the USBLM land, located north of the railroad (USDOI, 2007). 
Future domestic use of the underlying groundwater, were it to ever occur, would most likely be limited to 
USBLM land located north of the railroad and, therefore, estimated noncancer hazards for wells that are 
located anywhere outside the USBLM land represent estimated hazards that do not correlate with potential 
future health threats. 

Presented in Table 7-4 is a breakdown, by chemical, of the percent contribution to cumulative noncancer 
hazard at each well. Figure 7-3 presents the percent contribution, by chemical, to cumulative noncancer 
hazard at each well where the total cumulative HI is greater than 1.0. The constituent that is most frequently 
the largest contributor to cumulative noncancer hazard is hexavalent chromium. As indicated in Figure 7-3, 
hexavalent chromium is the largest contributor to cumulative hazard at nearly all of the wells within the 
defined hexavalent chromium plume. 

7.2.2.3 Lead 

As described in Section 6.3, the noncarcinogenic toxicity of lead is not evaluated using the traditional RfD 
approach, because most human health effects data are based on blood-lead concentration, rather than 
external dose (CalEPA, 1993). Rather, EPCs of lead in groundwater are compared directly to the CAL for 
lead of 0.015 mg/L. As shown in Table 7-5, the well-specific lead EPC is estimated to exceed the CAL in 
seven of the 36 groundwater wells where lead was detected above the background UTL (frequency of 19%). 
The highest estimated lead EPC of 0.076 mg/L occurs at MW-22, in the floodplain south of Interstate 40, and 
is 5.1 times greater than the CAL. The other six wells where the estimated lead EPC exceeds the lead CAL 
are: MW-30-30 (4.9 times greater), MW-20-130 (2.8 times greater), MW-23 (1.8 times greater), MW-27-20 
(1.6 times greater), MW-31-60 (1.4 times greater), and MW-20-100 (1.1 times greater). As shown in 
Figure 7-4, the well-specific lead EPC is estimated to exceed the CAL at locations within and outside of the 
hexavalent chromium plume, but all wells with estimated lead EPCs exceeding the CAL are located far from 
the discharge area in the floodplain east of National Trails Highway (also known as Route 66 and Park 
Moabi Road) (CH2M HILL, 2009a). Lead was not identified as potentially related to releases from SWMU 
1/AOC 1 or SWMU 2 (CH2M HILL, 2009a; CH2M HILL, 2009b). A more detailed discussion of the 
significance of lead detected in groundwater is presented in Section 7.3. 

7.3 Discussion of Results 

This section expands upon the results of the estimated well-specific groundwater cancer risks and 
noncancer hazards presented above, to provide perspective on the significance of constituents detected in 
groundwater and whether specific constituents may need to be incorporated into the CMS/FS. The basic 
criteria or questions that guide this discussion are summarized below. 
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• How often was the individual constituent detected in site groundwater above target risk/noncancer 
hazard thresholds, or at a level where the contribution of the constituent to a cumulative exceedance of 
the target risk or noncancer hazard is material? In other words, how often (in what percentage of wells) 
is the constituent considered to be a risk driver, either individually or cumulatively with other 
constituents? Within each well, how many samples are above target HI thresholds? Are the wells 
geographically distinct? Are the wells located in the limited portion of the Study Area that could 
potentially, someday, be used for residential purposes (i.e., the USBLM land located north of the 
railroad)? Note that the specific methodology used in making the determination of material contribution 
to elevated cumulative hazard is described in Appendix P. 

• What is the magnitude of the detections of this chemical? In other words, independent of the frequency 
with which the constituent is a material contributor to elevated estimated cumulative risk or hazard, either 
individually or cumulatively with other constituents, how large is the contribution from the chemical, 
typically, to estimated cumulative risk or hazard? 

• The frequency and magnitude at which the constituent is a risk driver (two preceding items) are further 
evaluated in the context of a parallel “sensitivity analysis” risk assessment that bases EPCs on average, 
rather than maximum, concentrations at those wells with too few results (fewer than eight results or 
fewer than five detections) to calculate a meaningful 95% UCL OTM. The results of the sensitivity 
analysis risk assessment are presented in full in Appendix G and are discussed below in the context of 
specific constituents. 

• How often was the constituent detected in site groundwater? How often was the constituent detected in 
site groundwater above background levels? 

To guide and focus this discussion, the constituents included in the well-specific groundwater HHRA are 
separated into five categories, based on (1) the frequency with which a constituent is calculated to be a 
material contributor (either individually or cumulatively with other constituents) to elevated estimated 
cumulative risk or hazard, and (2) the magnitude of contribution to elevated estimated cumulative risk or 
hazard. To categorize the constituents in this manner, the risks and noncancer hazards estimated at each 
well are examined individually to identify the risk drivers for that well. The quantitative process used to rank 
the frequency and magnitude of contribution to estimated cumulative risk or hazard from each constituent at 
each individual well is described in Appendix P and is summarized in Table 7-6. The resulting categorization 
of constituents based on the well-specific risk evaluation is presented in the following table. Please refer to 
Tables 7-1 through 7-3 for the detailed presentation of risk and hazard for each constituent at each well. A 
detailed discussion of estimated risks and hazards for each constituent is described below in Sections 7.3.1 
through 7.3.5. 
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Categorization of Constituents According to Frequency and Magnitude of Contribution to 
Elevated Estimated Cumulative Noncancer Hazard Index At Individual Wells1,2  

Cat. 
Frequency of 
Contribution3 

Magnitude of 
Contribution 4 Chemicals in Category 

Level of Potential 
Hazard/Risk 

1 Zero Not applicable Aluminum, beryllium, copper, 
mercury, and zinc 

None 

2 Low Low Barium, cadmium, cobalt,  nickel, 
nitrate as nitrogen, selenium, silver, 
and thallium 

Low 

3a Low Moderate Fluoride 
Low to moderate 

3b Moderate Low Lead, molybdenum, and vanadium 

4a Moderate Moderate Antimony 
Moderate 

4b Low High Arsenic 

5 Moderate High Hexavalent chromium Moderate to high 

     
Notes:     

(1) Lead frequency and magnitude of contribution are based on a comparison to the CAL for lead. 

(2) Arsenic magnitude of contribution is based on estimated cancer risk. Arsenic is the only oral carcinogenic 
chemical. 

(3) The frequency of contribution is based on the percent of wells in which a constituent is determined to be a 
material contributor to elevated noncancer hazard. In this section, constituents are grouped into zero (0 
percent), low (0 to 5 percent), moderate (5 to 50 percent), and high (greater than 50 percent) frequency of 
contribution.  

(4) The magnitude of contribution is based on the average estimated noncancer hazard index (HI) at the wells 
in which a constituent is determined to be a material contributor to elevated noncancer hazard. In this 
section, constituents are grouped into low (average HI between 0.5 and 5), moderate (average HI between 5 
and 50), and high (average HI greater than 50) magnitude of contribution. 

 

As discussed in Sections 3 and 4, the EPC of a constituent in groundwater is assumed equal to the 
maximum detected concentration in those situations where the constituent dataset contains fewer than eight 
values or fewer than five detects. This is a conservative assumption in many cases (e.g., many samples but 
few detects), as the estimated EPC is not intended to represent the maximum concentration that could be 
contacted at any one time, but rather provide a reasonable estimate of the concentration likely to be 
contacted over time. 

The following table summarizes the number of constituents and wells for which the projected estimates of 
cancer and noncancer hazard are based on a maximum detected concentration. As indicated below, 
estimated risk and noncancer hazards at individual wells are based on the use of maximum concentrations 
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at more than 50% of the wells for the following 14 constituents:  aluminum, antimony, arsenic, barium, 
beryllium, cadmium, cobalt, fluoride, lead, mercury, selenium, silver, thallium, and vanadium. 

Reliance on Maximum Concentrations   

COPC 
Total Number
of Wells 

Wells with EPC 
Based on 
Maximum Percentage 

Aluminum 16 16 100% 

Antimony 8 7 88% 

Arsenic 3 2 67% 

Barium 10 8 80% 

Beryllium 14 14 100% 

Cadmium 1 1 100% 

Chromium, hexavalent 69 10 14% 

Cobalt 8 6 75% 

Copper 40 14 35% 

Fluoride 5 4 80% 

Lead 36 35 97% 

Mercury 1 1 100% 

Molybdenum 38 15 39% 

Nickel 38 9 24% 

Nitrate as nitrogen 52 25 48% 

Selenium 17 11 65% 

Silver 7 6 86% 

Thallium 2 2 100% 

Vanadium 19 11 58% 

Zinc 37 9 24% 

 

In order to understand the implications of using maximum detected concentrations as EPCs, a sensitivity 
analysis is presented in Appendix G that uses the arithmetic average, rather than maximum, concentrations 
for those constituent datasets with fewer than eight values or fewer than five detects. For the purpose of 
calculating these average concentrations, non-detect results are assumed equal to one-half the laboratory 
detection limit. The results of the sensitivity analysis are presented in Appendix G and are discussed below 
in the context of specific constituents. The sensitivity analysis will provide the risk managers with an 
understanding of the sensitivity of relying upon maximum concentrations to the overall characterization of 
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hypothetical future risks and hazards estimated for each well. As discussed with the agencies, the sensitivity 
analysis provides important information as it allows risk managers to better understand whether estimated 
risks/hazards are based on limited or robust quantities of data. Although informative to the risk managers, 
the sensitivity analysis is not used to eliminate COPCs from the GWRA or to reach conclusions as to 
whether a particular chemical is a COC that should be carried forward to the CMS/FS. 

A detailed discussion of risks and hazards estimated for each constituent is described below in Sections 
7.3.1 through 7.3.5. 

7.3.1 No Potential Risk/Hazard 

The constituents in this category were consistently detected below target risk thresholds and below levels 
where the cumulative impact associated with the presence of the constituent with others could potentially 
alter the overall conclusion of projected risk/hazard at that location. In other words, these constituents are 
below risk thresholds individually, do not contribute materially to cumulative noncancer hazards above the 
target threshold10,11 at any location, and accordingly are not a risk/hazard to hypothetical future groundwater 
users at the site. The constituents in this category are aluminum, beryllium, copper, mercury, and zinc. 

7.3.2 Low Potential Risk/Hazard 

The constituents in this category contribute materially to exceedances of the cumulative noncancer hazard 
threshold with low frequency – at less than 5% of the individual groundwater wells. At those few wells where 
these constituents do contribute materially to an exceedance of the cumulative estimated noncancer hazard 
threshold, the average (individual-chemical) estimated HI for that list of wells (see Table 7-6) is low – on the 
order of 0.5 to 5. Thus, these constituents may be considered to be a low risk/hazard to hypothetical future 
groundwater users at the site. The constituents in this category are barium, cadmium, cobalt, nickel, nitrate 
as nitrogen, selenium, silver, and thallium. Each of these constituents is discussed further below. 

                                                      

10 As arsenic is the only chemical evaluated as a carcinogen in this risk assessment, discussions relating to cumulative risks and 

contribution to cumulative risk are focused on noncancer hazards only. That is, the conclusions related to cancer risks result only from 

arsenic and, therefore, are not impacted by the presence of any other chemicals. 

11 Target noncancer hazard threshold is defined as an HI of 1.0. 



Final Topock GWRA Nov 2009 Clean.doc 7-13 

HERA of Groundwater 
Impacted by Activities 
at SWMU 1/AOC 1 and 
SWMU 2 

Topock Compressor Station 
Needles, California 

 

7.3.2.1 Barium 

As indicated in Table 7-6, barium is a material contributor to elevated estimated noncancer hazard12 at two 
(1.9%) of 107 groundwater wells where it was sampled and analyzed for. At these two particular wells, the 
average estimated HI attributable to barium is 1.7. As described in Appendix P, these two wells are 
geographically distant from each other. Furthermore, barium was detected at concentrations in excess of the 
target noncancer hazard threshold in only one sample in each of these wells, and in no other samples over 
the site. Therefore, it may be concluded that both the frequency and magnitude of the contribution of barium 
to elevated estimated cumulative noncancer hazard are low. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
summarized in Table 7-6, the results of this sensitivity analysis indicate that barium would be a material 
contributor to an elevated estimated noncancer hazard at only one (0.9%) of 107 groundwater wells, with an 
estimated HI of 1.7, if barium EPCs were based on average rather than maximum concentrations. This 
further supports the conclusion that barium has been infrequently detected at the site at levels in excess of 
the target noncancer threshold. 

As indicated in Table 7-6, barium was detected on a site-wide basis in 361 (65%) of 559 samples analyzed 
for barium and was detected above background levels in 10 (9.3%) of the 107 wells sampled for barium, 
which supports that barium was detected with low frequency at levels in excess of background 
concentrations. 

Based on these analyses, it may be concluded that barium is unlikely to pose adverse health effects to future 
hypothetical receptors that may use site groundwater as a potable source of water. 

7.3.2.2 Cadmium 

As indicated in Table 7-6, cadmium is a material contributor to elevated estimated noncancer hazard at one 
(1.5%) of 68 groundwater wells where it was sampled and analyzed for. At this particular well, the estimated 
HI attributable to cadmium is 1.4. Moreover, as detailed in Appendix P, cadmium was detected in only one of 
14 samples at this one well, and nowhere else over the entire site. Therefore, it may be concluded that both 
the frequency and magnitude of the contribution of cadmium to elevated estimated cumulative noncancer 
hazard are low. 

                                                      

12 In this section, elevated noncancer hazard refers to HIs that exceed the threshold of 1.0. 
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The well-specific analysis takes the conservative approach of using the single detected concentration as the 
estimated EPC. A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than 
maximum, concentrations for those cadmium datasets with fewer than eight values or fewer than five 
detects. As summarized in Table 7-6, the results of this sensitivity analysis indicate that cadmium would not 
be a material contributor to elevated estimated noncancer hazard at any groundwater well if cadmium EPCs 
were based on average rather than maximum concentrations. The results of this sensitivity analysis support 
the conclusion that this constituent has been detected at low frequency at the site at levels in excess of the 
target noncancer threshold. 

As indicated in Table 7-6, cadmium was detected on a site-wide basis in one (0.27%) of 374 samples 
analyzed for cadmium and was detected above background levels in one (1.5%) of the 68 wells sampled for 
cadmium, which supports that cadmium was detected with low frequency at levels in excess of both 
background concentrations and analytical detection limits.  

Based on these analyses, it may be concluded that cadmium is unlikely to pose adverse health effects to 
future hypothetical receptors that may use site groundwater as a potable source of water. 

7.3.2.3 Cobalt 

As indicated in Table 7-6, cobalt is a material contributor to elevated estimated noncancer hazard at two 
(2.9%) of 68 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
average estimated HI attributable to cobalt is 1.6. As described in Appendix P, these two wells are 
geographically distinct from each other. Furthermore, cobalt was detected in only one sample in each of 
these two wells. One well was sampled three times and the other was sampled 14 times. Therefore, it may 
be concluded that both the frequency and magnitude of the contribution of cobalt to elevated estimated 
cumulative noncancer hazard are low. 

Given the low frequency of detection, EPCs for cobalt are conservatively based on maximum concentrations. 
A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations. As summarized in Table 7-6, the results of this sensitivity analysis indicate that cobalt would 
be a material contributor to elevated estimated noncancer hazard at two (2.9%) of 68 groundwater wells, 
with an average estimated HI of 0.62 if cobalt EPCs were based on average rather than maximum 
concentrations. The magnitude of contribution of cobalt to elevated estimated cumulative noncancer hazard 
is 62% lower when using average values and further supports the conclusion that this constituent has been 
infrequently detected at the site at levels in excess of the target noncancer threshold. 

As indicated in Table 7-6, cobalt was detected on a site-wide basis in 13 (3.5%) of 374 samples analyzed for 
cobalt and was detected above background levels in eight (12%) of the 68 wells sampled for cobalt, which 
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supports that cobalt was detected with low frequency at levels in excess of both background concentrations 
and analytical detection limits.  

Based on these analyses, it may be concluded that cobalt is unlikely to pose adverse health effects to future 
hypothetical receptors that may use site groundwater as a potable source of water. 

7.3.2.4 Nickel 

As indicated in Table 7-6, nickel is a material contributor to elevated estimated noncancer hazards at two 
(2.3%) of 86 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
average estimated HI attributable to nickel is 0.66. As described in Appendix P, the estimated HIs 
attributable to nickel at these wells are 0.48 and 0.84. Therefore, it may be concluded that both the 
frequency and magnitude of the contribution of nickel to elevated estimated cumulative noncancer hazard 
are low. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. Nickel 
EPCs all are based on 95% UCLs. Therefore, nickel results do not change with respect to the sensitivity 
analysis as summarized in Table 7-6. 

As indicated in Table 7-6, nickel was detected on a site-wide basis in 479 (46%) of 1,049 samples analyzed 
for nickel and was detected above background levels in 38 (44%) of the 86 wells sampled for nickel, which 
supports that nickel was detected with moderate frequency at levels in excess of background concentrations.  

Based on these analyses, it may be concluded that nickel is unlikely to pose adverse health effects to future 
hypothetical receptors that may use site groundwater as a potable source of water. 

7.3.2.5 Nitrate as Nitrogen 

As indicated in Table 7-6, nitrate as nitrogen is a material contributor to elevated estimated noncancer 
hazard at eight (4.8%) of 165 groundwater wells where it was sampled and analyzed for. At these particular 
wells, the average estimated HI attributable to nitrate as nitrogen is 0.84 (slightly below the target HI of 1.0). 
Further, as discussed in Appendix R, when looking only at the four constituents that are potentially 
associated with releases from SWMU 1/AOC 1 (i.e., hexavalent chromium, nitrate as nitrogen, selenium, and 
molybdenum), nitrate as nitrogen is a material contributor to elevated estimated noncancer hazard at five 
wells: specifically MW-9 (with a nitrate HI of 0.91), MW-24A (with a nitrate HI of 0.74); MW-40D (with a 
nitrate HI of 0.79), MW-51 (with a nitrate HI of 0.57) and PT-8M (with a nitrate HI of 1.3). Each of these five 
wells is located south of I-40, on land where residential use is not considered a reasonable future land use. 
As indicated, the estimated HIs for nitrate as nitrogen exceed the threshold of 1.0 in only one well, with an HI 
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of 1.3. Therefore, it may be concluded that the frequency of contribution of nitrate as nitrogen to elevated 
estimated cumulative noncancer hazard is low, and the magnitude of the contribution is low. The magnitude 
of the estimated noncancer HIs attributable to nitrate as nitrogen at individual wells are depicted in 
Figure 7-5. As indicated, the one well where nitrate as nitrogen exceeds an HI of 1.0, PT-8M, is located just 
north of the compressor station, on land where residential land use is not considered a reasonable future 
land use. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
summarized in Table 7-6, the results of this sensitivity analysis indicate that nitrate as nitrogen would be a 
material contributor to elevated estimated noncancer hazard at only three (1.8%) of 165 groundwater wells, 
with an average estimated HI of 0.77. As with the baseline analysis, if nitrate as nitrogen EPCs were based 
on average rather than maximum concentrations, only one well slightly exceeds the threshold noncancer HI 
of 1.0. 

As indicated in Table 7-6, nitrate as nitrogen was detected on a site-wide basis in 573 (68%) of 844 samples 
analyzed for nitrate as nitrogen and was detected above background levels in 52 (32%) of the 165 wells 
sampled for nitrate as nitrogen, which supports that nitrate as nitrogen was detected with moderate 
frequency at levels in excess of background concentrations. 

Based on the baseline analyses, it may be concluded that nitrate as nitrogen is present in site groundwater 
at only one location at a slightly elevated level relative to the threshold HI of 1.0. Further, nitrate as nitrogen 
is present at only four wells where, although less than an HI of 1.013, and insignificant relative to the 
noncancer hazards associated with hexavalent chromium, it contributes materially to an elevated noncancer 
hazard when evaluated in combination with the four COPCs associated with releases from SWMU 1/AOC 1 
(see Appendix R). Thus, based on the low number of wells where nitrate as nitrogen contributes to elevated 
noncancer hazard, and the low magnitude of the HI, it may be concluded that nitrate as nitrogen is unlikely to 
pose adverse health effects to future hypothetical receptors that may use site groundwater as a potable 
source of water. 

                                                      

13 As indicated in Appendix R, there are only five out of 165 groundwater wells where nitrate contributes materially to an elevated HI:  

MW-9 (with a nitrate HI of 0.9 and a hexavalent chromium HI of 7.5), MW-24A (with a nitrate HI of 0.74 and a hexavalent chromium HI of 

73); MW-40D (with a nitrate HI of 0.79 and a hexavalent chromium HI of 1.8); MW-51 (with a nitrate HI of 0.57 and a hexavalent 

chromium HI of 100), and PT-8M (with a nitrate HI of 1.3 and a hexavalent chromium HI of 85). Each of these five wells is located south 

of I-40, on land where residential use is not considered a reasonable future land use. The total noncancer HI at each of these five wells 

is dominated by hexavalent chromium. 
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7.3.2.6 Selenium 

As indicated in Table 7-6, selenium is a material contributor to elevated estimated noncancer hazard at two 
(2.6%) of 76 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
average estimated HI attributable to selenium is 1.3. As described in Appendix P, the selenium-specific HI 
exceeds the threshold of 1.0 in only one well across the entire site14. The magnitude of the estimated 
potential noncancer HIs attributable to selenium at individual wells are depicted in Figure 7-6. The one well 
where the selenium HI exceeds the threshold of 1.0 is TW-1, with an HI of 2.0 estimated for selenium at this 
location. TW-1 is located within the compressor station, where residential land use is not considered a 
reasonable future land use. In sum,  it may be concluded that both the frequency and magnitude of the 
contribution of selenium to elevated estimated cumulative noncancer hazard are low. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
summarized in Table 7-6, the results of this sensitivity analysis indicate that selenium would be a material 
contributor to elevated estimated noncancer hazard at one (1.3%) of 76 groundwater wells, with an 
estimated HI of 1.4, if selenium EPCs were based on average rather than maximum concentrations. This 
further supports the conclusion that this constituent has been detected at low frequency at the site at levels 
in excess of the target noncancer threshold. 

As indicated in Table 7-6, selenium was detected on a site-wide basis in 168 (42%) of 396 samples analyzed 
for selenium and was detected above background levels in 17 (22%) of the 76 wells sampled for selenium, 
which supports that selenium has been detected at low frequency at levels in excess of background 
concentrations.  

Because selenium is an essential nutrient and potentially associated with releases from SWMU 1/AOC 1 
(CH2M HILL, 2009a), an additional evaluation of potential exposure is presented in Appendix M and 
summarized in Section 7.4. This evaluation complies with USEPA metals risk assessment guidance 
(USEPA, 2007b). The purpose of this additional evaluation is to more fully explore the uncertainties 
associated with the estimated noncancer hazards calculated for selenium and provide the risk managers 
with a more in-depth evaluation of the weight of the evidence with respect to the presence and potential 

                                                      

14 As the target organ impacted by selenium is different than the target organ(s) impacted by molybdenum, nitrate as nitrogen, and 

hexavalent chromium (i.e., the four compounds that are potentially associated with releases from SWMU 1/AOC 1 [as discussed in 

upcoming sections]), it is arguably overly conservative to assess the significance of selenium by using an HI that is based on the sum of 

these four chemical-specific HIs. Rather, a more reasonable estimate of the potential for noncancer hazards associated with the 

presence of selenium can be obtained by examining the selenium-specific HIs. Please refer to Appendix N. 



Final Topock GWRA Nov 2009 Clean.doc 7-18 

HERA of Groundwater 
Impacted by Activities 
at SWMU 1/AOC 1 and 
SWMU 2 

Topock Compressor Station 
Needles, California 

 

future health hazards associated with the selenium. As described in further detail in Section 7.4 and 
Appendix M, the essential nutrient evaluation for selenium results in conclusions that are consistent with the 
findings of the traditional risk evaluation. 

Based on these analyses (including essential nutrient considerations), it may be concluded that selenium is 
unlikely to pose adverse health effects to future hypothetical receptors that may use site groundwater as a 
potable source of water. 

7.3.2.7 Silver 

As indicated in Table 7-6, silver is a material contributor to elevated estimated noncancer hazard at three 
(4.4%) of 68 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
average estimated HI attributable to silver is 0.92. Moreover, within each of these wells, silver was 
infrequently detected above the detection limit. As described in Appendix P, silver was detected at the three 
wells where silver contributes materially to elevated estimated noncancer hazard in only: (a) one of 14, (b) 
one of 14, and (c) two of four samples. Further, the silver-specific HI exceeds a threshold of 1.0 in only one 
well across the site (well TW-1, with an HI of 1.1). Therefore, it may be concluded that both the frequency 
and magnitude of the contribution of silver to elevated estimated cumulative noncancer hazards are low. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
summarized in Table 7-6, the results of this sensitivity analysis indicate that silver would not be a material 
contributor to elevated estimated noncancer hazards at any groundwater well if silver EPCs were based on 
average rather than maximum concentrations. The result of this sensitivity analysis supports the conclusion 
that this constituent has been detected at low frequency at the site at levels in excess of the target 
noncancer threshold. 

As indicated in Table 7-6, silver was detected on a site-wide basis in eight (2.1%) of 374 samples analyzed 
for silver and was detected above background levels in seven (10%) of the 68 wells sampled for silver, which 
supports that silver has been detected at low frequency at levels in excess of both background 
concentrations and analytical detection limits.  

Based on these analyses, it may be concluded that silver is unlikely to pose adverse health effects to future 
hypothetical receptors that may use site groundwater as a potable source of water. 

7.3.2.8 Thallium 

As indicated in Table 7-6, thallium is a material contributor to elevated estimated noncancer hazard at two 
(2.9%) of 68 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
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average estimated HI attributable to thallium is 1.1. As described in Appendix P, the two wells are 
geographically distant from one another, with one well located on the far west side of the site in the IM 
groundwater injection area. Moreover, at each of these wells, thallium was infrequently detected (as 
described in Appendix P, thallium was detected in only one of 17 samples and one of seven samples, at the 
two wells where thallium contributes materially to elevated noncancer hazard. Therefore, it may be 
concluded that both the frequency and magnitude of the contribution of thallium to elevated estimated 
cumulative noncancer hazards are low. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. The 
results of this sensitivity analysis provide no additional information for this constituent because a number of 
the samples contain elevated detection limits (up to an order of magnitude greater than the actual detected 
value), which results in mean concentrations that are likely biased high. 

As indicated in Table 7-6, thallium was detected on a site-wide basis in two (0.53%) of 374 samples 
analyzed for thallium and was detected above background levels in two (2.9%) of the 68 wells sampled for 
thallium, which supports that thallium has been detected at low frequency at levels in excess of both 
background concentrations and analytical detection limits. The fact that thallium was detected above the 
laboratory reporting limit in only two samples from the entire site suggests that the presence of thallium, both 
across the site and at individual wells, is sporadic and inconsistent. One detection was in a well inside the 
hexavalent chromium plume (MW-12) and the other was outside the hexavalent chromium plume (CW-3D). 
Further, as thallium was only detected in one sample from each of the two wells where it was detected (i.e., 
detected in 1 out of 17 samples from MW-12; detected in 1 out of 7 samples from CW-3D), the EPCs used in 
the well-specific HHRA are maximum detected concentrations; this is highly conservative for a compound 
that has been detected in only 0.53% of all groundwater samples. 

Based on these factors and analyses, it may be concluded that thallium is unlikely to pose adverse health 
effects to hypothetical future groundwater users at the site. 

7.3.2.9 Conclusions 

Based on the frequency and magnitude with which a constituent exceeds the target noncancer threshold, it 
may be concluded that the following constituents are unlikely to pose adverse health effects to hypothetical 
future groundwater users at the site: barium, cadmium, cobalt, copper, nickel, nitrate as nitrogen, selenium, 
silver, and thallium. Accordingly, the results of the risk assessment would support that these constituents are 
not COCs and, thus, is it recommended that they not be carried forward to the CMS/FS. 

Although the risk assessment supports that neither selenium nor nitrate as nitrogen represent a significant 
source of noncancer hazard to future hypothetical groundwater users at the site (selenium exceeds a HI of 
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1.0 at only one well, [TW-1, with a selenium HI of 2.0], and nitrate as nitrogen exceeds an HI of 1.0 at one 
well [PT-8M, with a nitrate as nitrogen HI of 1.3]) and, therefore are not COCs, the RFI/RI Volume 2 (CH2M 
HILL, 2009a) and RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) concluded that both selenium and 
nitrate as nitrogen could potentially be related to releases from SWMU 1/AOC 1. Although the risk 
assessment concludes that these two compounds are not believed to be a source of significant 
risk/noncancer hazard and, thus, would not be considered COCs, because each exceeds an HI of 1.0 at one 
well, DTSC has directed PG&E to carry selenium and nitrate as nitrogen forward into the CMS/FS. 

7.3.3 Low to Moderate Level of Potential Risk/Hazard 

The constituents in this category fall into one of two subcategories: 

• Constituents that contribute materially to an elevated estimated cumulative noncancer hazard with low 
frequency – at less than 5% of the individual groundwater wells; at those few wells where these 
constituents do contribute materially, the average (individual-chemical) estimated HI is moderate – on 
the order of 5 to 50. The one constituent in this category, fluoride, is discussed further below. 

• Constituents that contribute materially to an elevated estimated cumulative noncancer hazard at 
moderate frequency – between 5% and 50% of the individual groundwater wells; at those wells where 
these constituents do contribute materially, the average (individual-chemical) estimated HI is low – on 
the order of 0.5 to 5. Therefore, constituents in this subcategory may be considered to be a low to 
moderate potential risk/hazard to hypothetical future groundwater users at the site. The three 
constituents in this category—lead, molybdenum, and vanadium—are discussed further below. 

7.3.3.1 Fluoride 

As indicated in Table 7-6, fluoride is a material contributor to elevated estimated noncancer hazard at five 
(4.8%) of 104 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
average HI attributable to fluoride is estimated to be 12. Therefore, it may be concluded that the frequency of 
contribution of fluoride to elevated estimated cumulative noncancer hazard is low, and the magnitude of the 
contribution is moderate. The magnitude of the estimated potential noncancer HIs attributable to fluoride at 
individual wells are depicted in Figure 7-7. Four of the five wells where fluoride exceeds an HI of 1.0  are 
located on PG&E land or USBLM land that is located west of the compressor station, where residential land 
use is not considered a reasonable future land use. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
summarized in Table 7-6, the results of this sensitivity analysis indicate that fluoride would be a material 
contributor to elevated estimated noncancer hazard at five (4.8%) of 104 groundwater wells, with an average 
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estimated HI of 8.4 if fluoride EPCs were based on average rather than maximum concentrations. These 
results indicate that the estimated noncancer hazards associated with fluoride are not sensitive to the use of 
maximum concentrations. 

As indicated in Table 7-6, fluoride was detected on a site-wide basis in 426 (87%) of 491 samples analyzed 
for fluoride and was detected above background levels in five (4.8%) of the 104 wells sampled for fluoride. 
The site-wide statistics further support the conclusion that, although fluoride has been detected with low 
frequency across the site at concentrations above background levels, it has been detected both within and 
outside of the hexavalent chromium plume at levels that are slightly elevated relative to the threshold HI of 
1.0. It is worth noting, however, that similar to arsenic, the RBC for fluoride of 0.93 mg/L (presented in 
Appendix Q) is actually lower than the background concentrations at the site. Specifically, the mean and UTL 
fluoride concentrations in the background dataset are 1.4 mg/L and 7.4 mg/L, which would correspond to 
estimated noncancer HIs of 1.5 and 7.6, respectively. 

Based on these analyses, it may be concluded that fluoride has been detected in site groundwater with low 
frequency at moderately elevated levels relative to the target noncancer hazard threshold of 1.0 and, 
therefore, could be considered to be a low to moderate potential hazard to hypothetical future groundwater 
users at the site. 

The RFI/RI Volume 2 (CH2M HILL, 2009a) presents a detailed discussion of the distribution of fluoride 
detected across the site and provides some explanation as to why elevated fluoride may be present. As 
stated in the RFI/RI Volume 2, the concentration of fluoride in well MW-10 (located near the site of the 
historical wastewater discharge) has been consistently above the UTL, in the range between 10 and 24.6 
mg/L. However, the distribution of fluoride downgradient of this well is not consistent with what would be 
expected from historical discharge. Concentrations of fluoride in all other wells within the hexavalent 
chromium plume are below the UTL. Accordingly, as stated in the RFI/RI Volume 2 (CH2M HILL, 2009a), the 
occasional fluoride concentrations elevated above the UTL appear to be reflective of natural variation rather 
than an association with the BCW discharge. The elevated concentrations at the New Ponds (MW-6) and 
MW-33-40 outside the plume support natural variation at the MW-10 area. Due to the inconsistent, non-
plume-like nature of the concentration distribution, fluoride is not considered a COPC in the RFI/RI Volume 2 
(CH2M HILL, 2009a). 

In sum, although fluoride is detected in a few wells (less than 5%) at levels that are categorized as a 
moderate potential hazard to future hypothetical groundwater users (i.e., average HI in these wells of 12), 
the weight of the evidence presented in the RFI/RI Volume 2 supports that the distribution of fluoride is 
reflective of natural variation rather than an association with the BCW discharge (CH2M HILL, 2009a). 
Accordingly, fluoride is not considered a COC and, thus, it is recommended fluoride not be carried forward to 
the CMS/FS. 
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7.3.3.2 Lead 

As described in Section 6.3, the noncarcinogenic hazard from lead is not evaluated using the traditional RfD 
approach and, as such, cannot be cumulatively assessed with the other COPCs (see Appendix P for 
details). As indicated in Table 7-6, lead is estimated to be present in concentrations that exceed the CAL at 
seven (8.4%) of 83 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
average ratio of the estimated lead EPC to the lead CAL is 2.7. Therefore, it may be concluded that the 
frequency of occurrence of lead concentrations estimated to be in excess of the CAL is moderate, and the 
magnitude of the exceedances are low. Estimated lead EPCs at individual wells are depicted in Figure 7-4. 
As indicated in Figure 7-4, the locations where lead is estimated to exceed the CAL are limited to the 
floodplain, both within and outside of the hexavalent chromium plume, far from the discharge area. Two of 
these wells where lead is estimated to exceed the CAL are located on USFWS land, where residential land 
use is not considered a reasonable future land use. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
summarized in Table 7-6, the results of this sensitivity analysis indicate lead is present in concentrations in 
excess of the CAL at two (2.4%) of 83 groundwater wells, with an average ratio of lead EPC to lead CAL of 
1.8 if lead EPCs were based on average rather than maximum concentrations. As indicated in Appendix P, 
both of these wells are located outside of the hexavalent chromium groundwater plume (i.e., MW-30-30, and 
MW-22). These results indicate that identification of wells that are estimated to exceed the CAL for lead is 
very sensitive to the use of maximum concentrations. Indeed, using the results of the sensitivity analysis 
would result in a change of category for lead from a low-to-moderate level of potential hazard, to a low 
potential hazard.  

As indicated in Table 7-6, lead was detected on a site-wide basis in 62 (13%) of 474 samples analyzed for 
lead and was detected above background levels in 36 (43%) of the 83 wells sampled lead, which supports 
that lead has been detected at moderate frequency at levels in excess of background concentrations and at 
low frequency at levels in excess of analytical detection limits.  

Based on the analyses, it may be concluded that lead is present in site groundwater at a moderate number 
of locations at levels that slightly exceed the CAL and should be considered to be low to moderate potential 
hazard to hypothetical future groundwater users at the site. However, this conclusion is based on the use of 
maximum detected concentrations at each of the seven wells where lead has been detected above the CAL. 
Use of the average concentration at each well, instead of maximum detected concentration, reduces the 
number of potentially significant wells to two; and at these two wells, the average lead concentration exceeds 
the CAL by between factors of 1.1 (MW-22) and 2.5 (MW-30-3). Therefore, the sensitivity analysis would 
suggest that lead is a low potential hazard and is unlikely to pose adverse health effects to hypothetical 
future groundwater users at the site. 
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The RF/RI Volume 2 (CH2M HILL, 2009a) presents a detailed discussion of the lead detected across the 
site. As stated in the RFI/RI Volume 2, well locations where lead exceeds the background UTL occur 
primarily in the shallow depth zone, are located both inside and outside the plume, and show an overall 
discontinuous distribution (CH2M HILL, 2009a). Concentrations are variable and most locations have less 
than 50% detections, suggesting colloidal influence in the reported concentrations (CH2M HILL, 2009a). 
Lead is known to have a high affinity for adsorption to mineral surfaces compared to other trace metals, with 
essentially 100% adsorbed at pH 7 in laboratory studies (CH2M HILL, 2009a). Given these properties, any 
lead that may have been disposed at SWMU 1 that was not adsorbed by vadose zone minerals would not be 
expected to travel far in groundwater beneath BCW (CH2M HILL, 2009a). The fact that the highest 
concentrations of lead were found in wells far downgradient of SWMU 1 (i.e., MW-30-30 and MW-22) is in 
conflict with lead’s low mobility. In sum, the RFI/RI Volume 2 (CH2M HILL, 2009a) concludes the pattern of 
concentrations of lead does not match that of the chromium plume, nor does it suggest another clearly 
definable facility source. The distribution is discontinuous in space, suggesting a combination of natural 
variation and of sampling artifacts from colloid influences, and on the basis of these observations, the RFI/RI 
Volume 2 states that lead was not recommended for further consideration as a COPC in groundwater related 
to SWMU 1/AOC 1 or SWMU 2 (CH2M HILL, 200a9). 

In sum, although lead is detected in a moderate number of wells (approximately 8.4%) at levels that are 
categorized as a low potential hazard to future groundwater users (i.e., estimated EPC exceeds the CAL at 
between 2 [sensitivity analysis] and 8 [main analysis] wells), the weight of the evidence presented in the 
RFI/RI Volume 2 (CH2M HILL, 2009a) supports that the presence of lead is reflective of a combination of 
natural variation and or sampling artifacts from colloid influences (CH2M HILL, 2009a). Accordingly, lead is 
not considered a COC and, thus, it is recommended that lead not be carried forward to the CMS/FS. 

7.3.3.3 Molybdenum 

As indicated in Table 7-6, molybdenum is a material contributor to elevated estimated noncancer hazard at 
17 (20%) of 83 groundwater wells where it was sampled and analyzed for. At these particular wells, the 
average estimated HI attributable to molybdenum is 1.1. As described in Appendix P, the molybdenum-
specific estimated HIs exceed the threshold of 1.0 in six wells, ranging from 1.1 to 2.5. As shown on Figure 
7-8, of the six locations where the estimated HIs for molybdenum exceed 1.0, four are located within the 
hexavalent chromium plume, and two are located outside of the hexavalent chromium plume, in the areas of 
the new evaporation ponds or the floodplain. Two of the six wells where the estimated HIs exceed 1.0 are 
located on PG&E land or USBLM land that is located west of the compressor station, where residential land 
use is not considered a reasonable future land use. Based on the above, it may be concluded that the 
frequency of contribution of molybdenum to elevated estimated cumulative noncancer hazard is moderate, 
and the magnitude of the contribution is low. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
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summarized in Table 7-6, the results of this sensitivity analysis indicate that molybdenum would be a 
material contributor to elevated noncancer hazard at 14 (17%) of 83 groundwater wells, with an average 
estimated HI of 1.0 if molybdenum EPCs were based on average rather than maximum concentrations. 
These results indicate that the estimated noncancer hazards associated with molybdenum are slightly 
sensitive to the use of maximum concentrations. 

As indicated in Table 7-6, molybdenum was detected on a site-wide basis in 528 (94%) of 563 samples 
analyzed for molybdenum and was detected above background levels in 38 (46%) of the 83 wells sampled 
for molybdenum, which supports that molybdenum has been detected at moderate frequency at levels in 
excess of background concentrations.  

Based on these analyses, it may be concluded that molybdenum has been detected in site groundwater at a 
moderate number of locations across the site at slightly elevated levels relative to the threshold HI of 1.0 
and, therefore, should be considered a low to moderate potential hazard to hypothetical future groundwater 
users at the site. 

The RFI/RI Volume 2 (CH2M HILL, 2009a) presents a detailed discussion regarding the presence of 
molybdenum across the site. As stated in the RFI/RI Volume 2, molybdenum has been used at the 
compressor station and was identified in a facility wastewater sample from 2005. As discussed in the RFI/RI 
Volume 2 (CH2M HILL, 2009a), there are elevated concentrations in the BCW area where the original 
chromium discharge occurred, and there are more wells with molybdenum above background within the 
plume (12) than outside the plume (7). Because of this apparent grouping, PG&E further evaluated whether 
the molybdenum distribution in groundwater may be related to site activity. 

The use of molybdenum at the facility, its detection in more recent wastewater samples, and its presence 
above the background UTL in a number of site wells suggest that it may merit further assessment (CH2M 
HILL, 2009a). While the elevated molybdenum distribution within the plume area is inconsistent, with very 
low levels in wells down the BCW from SWMU 1, there are enough plume wells with elevated molybdenum 
to suggest that it cannot be ruled out as potentially related to SWMU 1/AOC 1 at this time. Accordingly, the 
RFI/RI Volume 2 (CH2M HILL, 2009a) recommends that molybdenum remain a COPC in groundwater 
related to SWMU 1/AOC 1. Additional Title 22 metals data have been collected and will be reported to further 
evaluate this conclusion. 

Because molybdenum was not be ruled out as a COPC in the RFI/RI, and because molybdenum is an 
essential nutrient present in a moderate number of wells (i.e., greater than 5% but not more than 20%) at 
concentrations that are estimated to slightly exceed the target HI of 1.0 (with the estimated HIs at these wells 
ranging from 1.1 to 2.5 for molybdenum), further evaluations were conducted and are discussed in Section 
7.4 and Appendix M. As molybdenum is estimated to be categorized as only a low to moderate potential 
hazard to future hypothetical groundwater users, the purpose of these additional evaluations is to more fully 
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explore the uncertainties associated with the estimated noncancer hazards calculated for molybdenum, and 
provide the risk managers with a more in-depth evaluation of the weight of the evidence with respect to the 
presence and potential future health hazards associated with molybdenum. 

7.3.3.4 Vanadium 

As indicated in Table 7-6, vanadium is a material contributor to elevated estimated noncancer hazard at 17 
(20%) of 83 groundwater wells where it was sampled and analyzed for. At these particular wells, the average 
estimated HI attributable to vanadium is 1.1. As indicated in Appendix P, the vanadium-specific HIs are 
estimated to exceed the threshold of 1.0 in seven of these 17 wells, ranging from 1.1 to 2.7. Therefore, it 
may be concluded that the frequency of contribution of vanadium to elevated estimated cumulative 
noncancer hazard is moderate, and the magnitude of the contribution is low. The magnitude of the 
noncancer HIs attributable to vanadium at individual wells are depicted in Figure 7-9. The locations where 
vanadium is a material contributor to elevated estimated noncancer hazard include the area of the IM 
injection, the floodplain area outside of the hexavalent chromium plume, and within the hexavalent chromium 
plume area. Four of the seven wells where the HIs are estimated to exceed 1.0 are located on PG&E or 
USFWS land, where residential land use is not considered a reasonable future land use. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
summarized in Table 7-6, the results of this sensitivity analysis indicate that vanadium would be a material 
contributor to elevated estimated noncancer hazard at nine (11%) of 83 groundwater wells, with an average 
estimated HI of 0.87 if vanadium EPCs were based on average rather than maximum concentrations. These 
results indicate that estimated noncancer hazards associated with vanadium are sensitive to the use of 
maximum concentrations, but that the overall categorization of this constituent would not change. 

As indicated in Table 7-6, vanadium was detected on a site-wide basis in 372 (81%) of 462 samples 
analyzed for vanadium and was detected above background levels in 19 (23%) of the 83 wells sampled for 
vanadium, which supports that vanadium has been detected at low frequency at levels in excess of 
background concentrations.  

Based on these analyses, it may be concluded that vanadium is present in site groundwater at a moderate 
number of locations at slightly elevated levels relative to the noncancer threshold of 1.0 and should be 
considered a low to moderate potential hazard to hypothetical future groundwater users at the site. 

The RFI/RI Volume 2 (CH2M HILL, 2009a) presents a detailed discussion regarding the presence of 
vanadium across the site. As discussed in the RFI/RI Volume 2, average vanadium concentrations are below 
the background UTL in all monitoring wells except well MW-22 in the southern floodplain. The elevated 
average in this well was driven by one anomalous sample result.  
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Of the 27 wells that have had at least one sample exceeding the vanadium UTL, 15 are outside the 
hexavalent chromium plume and 12 are either inside the hexavalent chromium plume or floodplain wells in 
the downgradient path of the plume (CH2M HILL, 2009a). Only five of the 27 wells have had two samples 
exceeding UTL; the remainder of wells have had only one. Of the 14 samples in plume or plume flowpath 
wells that have exceeded UTL, 10 were from a single sampling event in March 2005. Nine of these ten were 
reported as anomalous at the time and re-sampling in June 2005 showed vanadium values back in normal 
range (below UTL), suggesting that laboratory analytical issues were the source of the elevated 
concentrations. Overall, of the 32 groundwater samples that have exceeded vanadium UTL, 27 of them have 
occurred in just four sampling events, all in 2005. On the basis of the suspected laboratory issues, the 
inconsistent nature of elevated vanadium occurrence, and the distribution of wells with elevated samples 
(i.e., more exceedances occur outside the area influenced by SWMU 1 and SWMU 2), the distribution of 
elevated vanadium is concluded to be due to natural variation and in some cases from analytical issues. 
Therefore, the RFI/RI Volume 2 concludes that vanadium is not considered a COPC in groundwater related 
to SWMU 1/AOC 1 or SWMU 2 (CH2M HILL, 2009a). 

In sum, although vanadium is detected in a moderate number of wells (approximately 20%) at levels that are 
categorized as a low potential hazard to future groundwater users (i.e., average estimated HI in these wells 
of 1.1), the weight of the evidence presented in the RFI/RI Volume 2 supports that the distribution of elevated 
vanadium is due to natural variation and in some cases from analytical issues and not related to discharges 
to SWMU 1/AOC 1 or SWMU 2 (CH2M HILL, 2009a). Accordingly, vanadium is not considered a COC and, 
thus, it is recommended that vanadium not be carried forward to the CMS/FS. 

7.3.3.5 Conclusions 

Based on the frequency and magnitude with which a constituent exceeds the target noncancer threshold, it 
may be concluded that the following constituents are a low to moderate potential hazard to future 
hypothetical groundwater users:  fluoride, lead, molybdenum, and vanadium. Although the quantitative 
estimates of noncancer hazard to a future hypothetical groundwater user indicate that these constituents are 
considered a low to moderate potential hazard were someone in the future to use the groundwater as a 
potable source of domestic water, the information presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) 
supports that with the possible exception of molybdenum, the presence of these constituents does not 
coincide with historical discharges to the BCW or the inactive injection well PGE-8. The RFI/RI Volume 2 
(CH2M HILL, 2009a) concludes that local variability of naturally occurring groundwater in the basin, colloidal 
breakthrough, or potential laboratory issues are the explanation for the presence of these constituents in 
groundwater. Accordingly, with the possible exception of molybdenum, these chemicals are not considered 
COCs and, thus, it is recommended that these chemicals not be carried forward to the CMS/FS.  

As described above, additional evaluations of molybdenum are presented below in Section 7.4 to more fully 
explore the uncertainties associated with the estimated noncancer hazards calculated for molybdenum and 



Final Topock GWRA Nov 2009 Clean.doc 7-27 

HERA of Groundwater 
Impacted by Activities 
at SWMU 1/AOC 1 and 
SWMU 2 

Topock Compressor Station 
Needles, California 

 

provide the risk managers with a more in-depth evaluation of the weight of the evidence with respect to the 
presence and potential future health hazards associated with the molybdenum including an evaluation of the 
essential nutrient related features of this compound. 

7.3.4 Moderate Level of Potential Risk/Hazard 

The constituents in this category fall into one of two sub-categories: 

• Constituents that contribute materially to an elevated estimated cumulative noncancer hazard with 
moderate frequency – between 5% and 50% of the individual groundwater wells; at those wells where 
these constituents do contribute materially to elevated hazard/risk, the average (individual-chemical) 
estimated HI is moderate – on the order of 5 to 50. The constituent in this sub-category is antimony. 

• The second sub-category consists of arsenic, the sole oral carcinogenic COPC included in this GWRA. 
Arsenic contributes materially to elevated estimated cumulative noncancer hazard and cancer risk with 
low frequency – at less than 5% of the individual groundwater wells. At those few wells where arsenic 
does contribute materially, the average estimated HI is moderate and the average estimated cancer risk 
is high, as described further below. 

Overall, the constituents in this category (i.e., antimony and arsenic) may be considered to be a moderate 
level of potential risk/hazard to hypothetical future groundwater users at the site. 

7.3.4.1 Antimony 

As indicated in Table 7-6, antimony is a material contributor to elevated noncancer hazard at seven (10%) of 
68 groundwater wells where it was sampled and analyzed for. At these particular wells, the estimated 
average HI attributable to antimony is 9.6. As indicated in Appendix P, the antimony-specific HIs are 
estimated to exceed the threshold of 1.0 in seven of the wells, ranging from 1.4 to 25. Therefore, it may be 
concluded that the frequency of contribution of antimony to elevated noncancer hazard is moderate, and the 
magnitude of the contribution is moderate. The magnitude of the noncancer HIs attributable to antimony at 
individual wells are depicted in Figure 7-10. As indicated, five of the wells, where the estimated HIs for 
antimony exceed the threshold HI of 1.0, are located north of the railroad on USBLM land. 

The well-by-well hazard analysis presented in Appendix P indicates that antimony was detected in either one 
or two samples at each of the seven wells where antimony contributes materially to elevated noncancer 
hazard, suggesting that the presence of antimony, both across the site and at individual wells, is sporadic 
and inconsistent. Due to the small sample sizes at each well, antimony EPCs are conservatively based on 
maximum detected concentrations. A sensitivity analysis is presented in Appendix G with EPCs based on 
average, rather than maximum, concentrations for those constituent datasets with fewer than eight values or 
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fewer than five detects. As summarized in Table 7-6, the results of this sensitivity analysis indicate that 
antimony would be a material contributor to elevated estimated noncancer hazard at three (4.4%) of 68 
groundwater wells, with an average estimated HI of 7.9 if antimony EPCs were based on average rather 
than maximum concentrations. These results indicate that identification of wells where antimony is a material 
contributor to elevated estimated cumulative noncancer hazard is sensitive to the use of maximum 
concentrations. Indeed, using the results of the sensitivity analysis would result in a change in category for 
antimony from a moderate potential level of concern to a low-to-moderate potential level of concern. 

As indicated in Table 7-6, antimony was detected on a site-wide basis in nine (2.3%) of 384 samples 
analyzed for antimony and was detected above background levels in eight (12%) of the 68 wells sampled for 
antimony, which supports that antimony has been detected at low frequency at levels in excess of both 
background concentrations and analytical detection limits. 

Based on the analysis, it may be concluded that antimony has been detected with moderate frequency at the 
site at levels in excess of the threshold HI, and when it has been detected, it has been detected at levels that 
are moderate and, thus, should be considered to be a moderate potential hazard to hypothetical future 
groundwater users at the site. However, this conclusion is based on the use of maximum detected 
concentrations at each of the seven wells where antimony contributes materially to elevated estimated 
noncancer hazard. Use of the average concentration at each well, instead of maximum detected 
concentration, reduces the number of potentially significant wells to three, and at these three wells, the 
average estimated noncancer HI is 7.9. Therefore, the sensitivity analysis would suggest that antimony is of 
a low-to-moderate potential hazard to future hypothetical groundwater users at the site. 

The RFI/RI Volume 2 presents a discussion of the distribution of antimony detected across the site (CH2M 
HILL, 2009a). As described in the RFI/RI Volume 2, there were only three wells with average concentrations 
exceeding the antimony UTL (and applicable or relevant and appropriate requirement [ARAR]) (MW-20-100, 
TW-2S, and TW-2D), all located on the MW-20 bench, and these exceedances were driven by a single 
sample from each well. Five other wells had one or two samples above background and the chemical-
specific ARAR, but the remainder of samples from these wells were below reporting limits. On the basis of 
the infrequent UTL exceedances, the scattered distribution of wells with elevated samples, and the lack of a 
clear source, the RFI/RI Volume 2 concludes that antimony is not a COPC in groundwater related to 
SWMU 1/AOC 1 or SWMU 2. 

Although antimony is detected in a moderate number of wells (approximately 10%) at levels that are 
categorized as a moderate potential hazard to future groundwater users (i.e., average estimated HI in these 
wells of 9.6), these conclusions are based on infrequent detections and the use of maximum detected values 
at most of the wells. The sensitivity analysis reduces the number of wells where antimony is estimated to 
exceed the target HI of 1.0 from seven to three. In sum, the weight of the evidence presented in the RFI/RI 
Volume 2 supports that the distribution of elevated antimony is due to natural variation, lab error, or colloidal 
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breakthrough, and is not associated with a clear source (CH2M HILL, 2009a). Accordingly, antimony is not 
considered a COC and, thus, it is recommended that antimony not be carried forward to the CMS/FS. 

7.3.4.2 Arsenic 

Arsenic is notably the only COPC in site groundwater that is classified as a carcinogen (oral), and for which 
potential cancer risks have been estimated. Therefore, an evaluation of the potential significance of this 
constituent in site groundwater considers results of both the cancer risk and noncancer hazard analyses. 

7.3.4.2.1 Cancer Risk 

The estimated potential cancer risks to hypothetical future groundwater users, associated with exposures to 
arsenic in well-specific groundwater, are summarized in Table 7-1. As discussed further below, arsenic has 
been detected above background in only three of the 110 groundwater wells for which arsenic was sampled:  
MW-12, MW-24A, and MW-43-25 with representative EPCs of 0.11 mg/L, 0.034 mg/L, and 0.024 mg/L, 
respectively. For the hypothetical future groundwater user, the estimated well-specific potential cancer risks 
range from 3.4×10-3 to 1.5×10-2 across these three wells; the maximum estimated potential cancer risk of 
1.5×10-2 occurs at well MW-12 (which is inside the plume), located south of Interstate 40 on Federal property 
leased by CalTrans. These estimated cancer risks are above the upper end of the 1×10-6 to 1×10-4 “risk 
management range” typically endorsed by regulatory agencies and are, therefore, considered to be a high 
potential risk to hypothetical future groundwater users. Note, however, that the background risk level for 
arsenic is also greater than the upper end of the risk management range at 3.4×10-3. 

7.3.4.2.2 Noncancer Hazard 

As indicated in Table 7-6, arsenic is a material contributor to elevated estimated noncancer hazard at three 
(2.7%) of 110 groundwater wells where it was sampled and analyzed for. The average estimated HI 
attributable to arsenic at these wells is 12. Therefore, it may be concluded that the frequency of contribution 
of arsenic to elevated noncancer hazard is low, and the magnitude of contribution is moderate. The 
magnitude of the estimated noncancer HIs attributable to arsenic at individual wells are depicted in 
Figure 7-11. 

A sensitivity analysis is presented in Appendix G with EPCs based on average, rather than maximum, 
concentrations for those constituent datasets with fewer than eight values or fewer than five detects. As 
summarized in Table 7-6, the results of this sensitivity analysis indicate that arsenic would be a material 
contributor to elevated estimated noncancer hazard at three (2.7%) of 110 groundwater wells, with an 
average estimated HI of 10 if arsenic EPCs were based on average rather than maximum concentrations. 
These results indicate that the estimated noncancer hazards associated with arsenic are not sensitive to the 
use of maximum concentrations. 
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7.3.4.2.3 Comparisons to Background 

As indicated in Table 7-6, arsenic was detected on a site-wide basis in 190 (41%) of 460 samples analyzed 
for arsenic and was detected above background levels in three (2.7%) of the 110 wells sampled for arsenic. 
Specifically, as identified on Table 4-2, it is notable that the EPCs for two of the three wells where arsenic 
was detected above background (MW-24A and MW-43-25) are only marginally greater than the background 
UTL, with reported EPCs of 0.0244 mg/L and 0.034 mg/L, respectively. In contrast, MW-12 has a reported 
EPC for arsenic of 0.11 mg/L, a level which is approximately 5 times greater than the background UTL of 
0.0243 mg/L. These site-wide statistics further support the conclusion that arsenic has been detected at low 
frequency at the site at levels that are in excess of background but has been detected at elevated 
concentrations more than 5 times greater than background at one location (MW-12, within the hexavalent 
chromium plume)15. 

7.3.4.2.4 Conclusions for Arsenic 

Based on these analyses, it may be concluded that arsenic has been detected at low frequency at the site, at 
concentrations that are high relative to the cancer risk management range. It should be noted, however, that 
arsenic has been detected at two locations at concentrations that are only slightly above background (i.e., at 
two locations where concentrations are 1.01 and 1.4 times above background), and at only one location 
(MW-12) where concentrations are roughly 5 times above background. Accordingly, the presence of arsenic 
at location MW-12 should be considered a moderate potential risk/hazard to hypothetical future groundwater 
users at the site. 

The RFI/RI Volume 2 (CH2M HILL, 2009a) provides a detailed discussion on the distribution of arsenic in 
groundwater and the potential sources of the arsenic. As discussed in the RFI/RI Volume 2, the background 
UTL for arsenic in the area is 24.3 µg/L, which exceeds the MCL of 10 µg/L. As such, site groundwater 
arsenic concentrations exceeding ARARs are to be expected and do occur in various wells. As stated in the 
RFI/RI Volume 2 (CH2M HILL, 2009a), there is little evidence that correlates these wells with 
SWMU 1/AOC 1 or SWMU 2. Only one site well, MW-12, exceeds the background UTL. There is no current 
indication that the facility used arsenic. However, arsenic was commonly used as a weed killer around 
railroad tracks and highways up until the 1970s, and the original railroad line and later Route 66 followed the 
path of present-day Park Moabi Road. Well MW-12 is located in a depression adjacent to Park Moabi Road, 

                                                      

15 As discussed in Appendix Q, the RBCs for arsenic are actually well below background concentrations (RBC based on cancer effects is 

0.0000071 mg/L; RBC based on noncancer effects is 0.0047 mg/L). Accordingly, for arsenic, the wells containing arsenic above 

background concentrations indicate unacceptable risk/hazard. Further, average concentrations of arsenic across the site, inclusive of 

wells that contain arsenic below background, may also indicate unacceptable risk/hazard, because the RBCs are below background. 
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and it is reasonable that the arsenic that may have been applied to the railroad track area (and later Route 
66) leached to groundwater in this depression, which forms a pond following storm events. There are 
similarly elevated arsenic concentrations in wells near this transportation corridor on the Arizona side of the 
Colorado River. Whatever the actual source of arsenic in the vicinity of MW-12, it does not appear to be 
associated with a source in the BCW. Outside of this area, the distribution of arsenic is inconsistent, and not 
suggestive of a plume distribution associated with the BCW discharge (CH2M HILL, 2009a). 

Average concentrations of arsenic in other site monitoring wells are below 10 µg/L, with the exception of 
some of the New Ponds wells and in-situ pilot study wells affected by temporarily altered geochemical 
conditions. The latest arsenic data has dropped to below detection limits and, thus, the UTL and ARAR. 
Whatever the source of arsenic in groundwater, the RFI/RI Volume 2 concludes that it does not appear to be 
associated with facility operations or the chromium plume (CH2M HILL, 2009a). Therefore, in the RFI/RI 
Volume 2, arsenic is not recommended for consideration as a COPC in groundwater related to SWMU 
1/AOC 1 or SWMU 2 (CH2M HILL. 2009a). 

In sum, although arsenic is detected in three wells (approximately 2.7% of all wells) at levels that are at or 
above background concentrations and would, thus, be categorized as a moderate potential hazard to future 
groundwater users, the weight of evidence presented in the RFI/RI Volume 2 supports that the arsenic does 
not appear to be associated with facility operations or the chromium plume (CH2M HILL, 2009a). 
Accordingly, arsenic is not considered a COC and, thus, it is recommended that arsenic not be carried 
forward to the CMS/FS. 

7.3.4.3 Conclusions 

Based on the frequency and magnitude with which a constituent is estimated to exceed the target noncancer 
or cancer risk threshold, it may be concluded that the following constituents are a moderate potential 
risk/hazard to future hypothetical groundwater users: arsenic and antimony. Although the quantitative 
estimates of noncancer hazard and cancer risk to a future hypothetical groundwater user indicate that these 
constituents are considered a moderate potential risk/hazard, exceedances are discontinuous and do not 
coincide with the historical discharges to the BCW, the inactive injection well PGE-8, or with other site-
related sources. The sampling data generally suggest either a non-PG&E source, natural elevated 
concentrations, or localized anomalous detections. Based on the discontinuous distribution or localized 
occurrence, and the lack of identifiable sources or association with facility operations, the RFI/RI Volume 2 
concludes that arsenic and antimony are not COPCs in groundwater related to SWMU 1/AOC 1 or SWMU 2 
(CH2M HILL, 2009a). Accordingly, antimony and arsenic are not considered COCs and, thus, it is 
recommended that these chemicals not be carried forward to the CMS/FS.  
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7.3.5 Moderate to High Level of Potential Risk/Hazard 

The constituents in this category contribute materially to elevated estimated noncancer hazard with 
moderate frequency – between 5% and 50% of the individual groundwater wells. At those wells where these 
constituents do contribute materially to an elevated estimated noncancer hazard, the average (individual-
chemical) estimated HI is high – greater than 50. Therefore, on a site-wide basis, these constituents may be 
considered to be a moderate to high potential risk/hazard to hypothetical future groundwater users at the 
site. The constituent in this category is hexavalent chromium. 

As indicated in Table 7-6, hexavalent chromium is a material contributor to elevated estimated noncancer 
hazard at 65 (39%) of 167 groundwater wells where it was sampled and analyzed for. At these particular 
wells, the average estimated HI attributable to hexavalent chromium is 66. Therefore, it may be concluded 
that the frequency of contribution of hexavalent chromium to elevated noncancer hazard is moderate, and 
the magnitude of the contribution is high. The magnitude of the estimated noncancer HIs attributable to 
hexavalent chromium at individual wells are depicted in Figure 7-12. 

A sensitivity analysis is presented in Appendix G with estimated EPCs based on average, rather than 
maximum, concentrations for those constituent datasets with fewer than eight values or fewer than five 
detects. As summarized in Table 7-6, the results of this sensitivity analysis indicate that hexavalent 
chromium would be a material contributor to elevated noncancer hazards at 64 (38%) of 167 groundwater 
wells, with an average estimated HI of 65 if hexavalent chromium EPCs were based on average rather than 
maximum concentrations. These results indicate that estimated noncancer hazards associated with 
hexavalent chromium are not sensitive to the use of maximum concentrations. 

As indicated in Table 7-6, hexavalent chromium was detected on a site-wide basis in 1,650 (59%) of 2,780 
samples analyzed for hexavalent chromium and was detected above background levels in 69 (41%) of the 
167 wells sampled for hexavalent chromium. This site-wide analysis further supports the conclusion that 
hexavalent chromium has been detected at moderate frequency at the site at levels that are in excess of 
background concentrations. 

Based on these analyses, it may be concluded that hexavalent chromium has been detected with a 
moderate frequency at the site at levels that are estimated to be relatively high in comparison to the target 
noncancer threshold and, therefore, should be considered a moderate to high potential risk/hazard to 
hypothetical future groundwater users at the site. 

7.4 Risk/Hazard Results Estimated Exclusively for SWMU 1/AOC 1-Related Constituents 

Based on information in the RFI/RI Volume 2 (CH2M Hill, 2009a), the RFI/RI Volume 2 recommends that 
only selenium, molybdenum, nitrate as nitrogen, and hexavalent chromium be considered COPCs 



Final Topock GWRA Nov 2009 Clean.doc 7-33 

HERA of Groundwater 
Impacted by Activities 
at SWMU 1/AOC 1 and 
SWMU 2 

Topock Compressor Station 
Needles, California 

 

associated with groundwater at SWMU 1/AOC 1. Cumulative cancer risks and noncancer HIs, discussed in 
Section 7.3, are estimated for all COPCs identified in Section 4 of this GWRA. The final list of constituents to 
be carried forward to the CMS/FS, however, will consist of those constituents that could potentially pose an 
unacceptable risk/hazard to future hypothetical groundwater users and that may be associated with SWMU 
1/AOC 1, as defined in the RFI/RI Volume 2 (CH2M HILL, 2009a). 

As described in previous sections, there are a total of seven constituents that were detected in groundwater 
at concentrations that could pose potential risk/hazard to future hypothetical groundwater users: fluoride, 
lead, molybdenum, and vanadium are estimated to be a low to moderate potential risk/hazard; arsenic and 
antimony are estimated to be a moderate potential risk/hazard; and hexavalent chromium is estimated to be 
a moderate to high potential risk/hazard. As detailed in the RFI/RI Volume 2 (CH2M HILL, 2009a), the weight 
of the evidence supports that, of these seven constituents, only hexavalent chromium and, potentially, 
molybdenum are considered to be associated with groundwater at SWMU 1/AOC 1. 

Accordingly, as molybdenum was associated with a low to moderate potential hazard to future hypothetical 
groundwater users, aspects of the hazard calculation for molybdenum were evaluated in more depth and are 
discussed below: (1) the contributions to cumulative hazard estimates for molybdenum, when considering 
only those constituents that are related to SWMU 1/AOC 1 and a discussion of the implications of summing 
the noncancer hazards estimated for molybdenum with the other three constituents related to 
SWMU 1/AOC 1 (i.e., hexavalent chromium, selenium, and nitrate as nitrogen); and (2) the relationship of 
the toxicity value for molybdenum (i.e., the RfD) to essential nutrient information and the associated 
contribution to potential health impacts. The latter evaluation, presented in Appendix M, complies with 
USEPA metals risk assessment guidance (USEPA, 2007b). We acknowledge, however, that this essential 
nutrient evaluation of molybdenum, conducted in addition to the standard baseline evaluation for 
molybdenum, is not a typical component of DTSC’s standard risk assessment protocols, although an 
essential nutrient screen is not an unusual request for USDOI sites. The purpose of these additional 
evaluations is to more fully explore the uncertainties associated with the estimated noncancer hazards 
calculated for molybdenum, and provide the risk managers with a more in depth evaluation of the weight of 
the evidence with respect to the presence and potential future health hazards associated with the 
molybdenum. 

The result of these evaluations, when viewed collectively (see Appendix M for details), supports that the 
frequency with which molybdenum contributes materially to elevated estimated cumulative noncancer 
hazard in individual wells is low, and the magnitude of the contribution is low. In sum, these additional 
evaluations strongly suggest that molybdenum is unlikely to pose adverse health effects to future 
hypothetical receptors that may use site groundwater as a potable source of water. 
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7.4.1 Contribution of Molybdenum with Other Facility Related Compounds to Estimated Hazard  

The initial categorization of molybdenum as a low to moderate potential hazard to future hypothetical 
groundwater users included the cumulative hazards at each well incorporating hazards associated with the 
presence of other COPCs that are not considered to be related to historical releases from SWMU 1/AOC 1 
(e.g., antimony, vanadium). In this section, cumulative risks/hazards were re-evaluated for molybdenum 
under the assumption that the only constituents potentially associated with SWMU 1/AOC 1 are hexavalent 
chromium, molybdenum, nitrate as nitrogen and selenium. The details of this analysis are presented in 
Appendix R, and the key pertinent findings regarding molybdenum are summarized below. 

Focusing only on constituents associated with SWMU 1/AOC 1, molybdenum is a material contributor to 
elevated estimated noncancer hazard at 13 (16%) of 83 groundwater wells where it was sampled and 
analyzed for. At these particular wells, the average HI attributable to molybdenum is 1.2. There are six 
individual wells where the molybdenum-specific HI exceeds 1.0, ranging from an HI of 1.1 to an HI of 2.5. 
Therefore, it may be concluded that when looking only at those constituents associated with SWMU 1/AOC 
1, the frequency of contribution of molybdenum to elevated estimated cumulative noncancer hazard is 
moderate, and the magnitude of the contribution is low.  

Due to limited number of samples, the noncancer hazards were based on maximum detected concentrations 
of molybdenum at 10 of the 13 wells where molybdenum was estimated to be a material contributor to 
elevated noncancer hazard. If molybdenum EPCs were based on average rather than maximum 
concentrations, molybdenum would be a material contributor to elevated noncancer hazard at nine (11%) of 
83 groundwater wells, with an average HI of 1.3. Of the nine wells where molybdenum contributes materially 
to elevated noncancer hazard, four (MW-38D, MW-38S, MW-44-125 and MW-46-175) had only one sample 
taken, which presents significant uncertainty in the estimated EPC. Based on these analyses, it may be 
concluded that molybdenum has been detected in site groundwater at a low to moderate number of locations 
across the site depending on the analysis used, and at slightly elevated levels relative to the threshold HI of 
1.0 when estimated using the current RfD. As stated above, there are six individual wells where the 
molybdenum-specific HI exceeds 1.0, ranging from an HI of 1.1 to an HI of 2.5.  

As indicated in Appendix N, because molybdenum affects different target organs than selenium, nitrate as 
nitrogen, and hexavalent chromium, focusing on the wells where molybdenum alone exceeds an HI of 1.0 
provides a reasonable and appropriate method for identifying those wells where molybdenum could be of 
potential concern to hypothetical future groundwater users. Incorporating all analyses, and accounting for the 
uncertainty in these analyses due to the limited sampling at some wells, the level of potential hazard to 
hypothetical future groundwater users associated with molybdenum can be considered to be between a low 
and a low to moderate level of hazard. Of the six wells with molybdenum-specific HIs exceeding 1.0, there 
are only two wells where the there was sufficient monitoring data to estimate noncancer hazards using a 
95% UCL OTM:  MW- 5 (where molybdenum was detected in 11 out of 12 samples, and the estimated HI 
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was 1.2), and MW-10 (where molybdenum was detected in 17 out of 17 samples, and the estimated HI was 
2.1). Both of these wells are located south of the railroad and are not likely to be used for potable water in 
the future. The other four wells where the molybdenum-specific HI exceeded 1.0 were all calculated using 
the maximum detected concentration in that well because of limited data (MW-30-30, molybdenum detected 
in 2 out of 4 samples; MW-44-115, molybdenum was detected in 3 out of 3 samples; MW-44-125, 
molybdenum was detected in 1 out of 1 samples; and MW-46-175, molybdenum was detected in 1 out of 1 
sample).  

For risk management perspective, the sensitivity analysis information in Appendix G was reviewed. If the 
average EPC from the sensitivity analysis (see Table G-1) is used for MW-30-30 and MW-44-115 rather than 
the maximum detect, the resulting HIs for those two wells are at or below 1.0. The remaining two wells have 
only one data point each. Well 46-175, located north of the railroad, is the well with the maximum 
concentration detected for molybdenum, and consequently, also the maximum HI, based on a single sample 
at this location. 

7.4.2 Essential Nutrient Considerations 

According to USEPA risk assessment guidance on metals (USEPA, 2007b) the essentiality of metals should 
be viewed as part of the overall dose-response relationship, and RfDs should not be set below doses 
identified as essential. As stated by USEPA, “the risk assessor should use the entire dose-response 
relationship, from very low (inadequate) doses to high (toxic) doses when determining an acceptable upper 
exposure limit” (USEPA, 2007b). Therefore, consistent with USEPA guidance on metals risk assessment 
(USEPA, 2007b), molybdenum and selenium were further evaluated by considering the overall dose-
response relationship and evaluating the entire dose-response relationship, from very low (inadequate) 
doses to high (toxic) doses in order to determine an acceptable upper exposure limit.  

The graph below shows a generic example of the relationships between different dose levels and the 
potential health impacts both beneficial and adverse. The graph also indicates terms typically used to 
describe dietary criteria for any essential nutrient. The National Academy of Sciences Food and Nutrition 
Board in conjunction with the Institute of Medicine (IOM) developed the Dietary Reference Intakes (DRIs) 
program (IOM 2001; USEPA, 2007b). The terms below are used to describe critical points for the full dose 
response curve (typical example taken from USEPA, 2007b) for an essential nutrient: 
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• EAR – estimated average requirements formerly called adequate intakes 

• RDA – recommended dietary allowance, which replaced Estimated Safe and Adequate Daily Dietary 
Intakes and are based on the EAR and represent the average daily dietary nutrient intake level sufficient 
to meet the nutrient requirements of nearly all healthy individuals in a particular life stage and gender 
group. 

• UL – tolerable upper intake level. 

The UL is the highest level of daily nutrient intake that is likely to pose no risk of adverse health effects to 
almost all individuals in the general population. The UL is based on similar risk models that are used by 
USEPA to set the RfDs and are considered to be protective of the most sensitive members of the general 
population from adverse effects of high nutrient intake (USEPA, 2007b). As with chemical agents, nutrients 
can produce adverse health effects in humans if their intake from a combination of food, water, nutrient 
supplements, and pharmacological agents is excessive. Thus, the IOM establishes the UL such that there is 
considerable confidence that it lies very near the low end of the theoretical distribution and is the end 
representing the most sensitive members of the population. For some nutrients, there still may be individuals 
that are not included in the general distribution because of extreme or distinct vulnerabilities to toxicity. 
These distinct groups, whose conditions warrant medical supervision, may not be protected by the UL. 

Observed Level of Intake 
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However, this protection of population groups is similar to those covered by an RfD (USEPA, 1989, USEPA, 
2007b). 

Use of the UL as an alternate toxicity value for risk assessment, conducted in addition to the standard 
baseline toxicity evaluation (i.e., relying upon the RfD presented in the IRIS database), is an approach that is 
not a typical component of DTSC’s standard risk assessment protocols. It does, however, follow USEPA 
guidance for metals risk assessment. 

7.4.2.1 Summary of Molybdenum Essential Nutrient Evaluation 

The DRI document (IOM, 2001) includes a profile for molybdenum with a detailed discussion of the current 
USEPA RfD of 0.005 mg/kg-day, or 0.075 milligrams per day (mg/day) for a 15 kg child. The details of this 
discussion and the development of the UL, which is higher than the RfD, are presented in Appendix M. In 
summary, the profile concludes that the human study used as the basis of the RfD (Kovalsky, et al. 1961 as 
cited in USEPA 2009) is flawed. In addition, other human drinking water studies showed no adverse health 
responses at much higher doses of molybdenum (Deosthale and Gopalan, 1974 and Turnlaund and Keyes, 
2000 as cited in IOM, 2001). Therefore, the DRI document identifies reproductive effects in rats as the most 
sensitive toxicity endpoint (Fungwe et al, 1990 as cited in IOM, 2001). They applied a UF of 30 (10 for animal 
to human, and 3 for sensitive subpopulations) to arrive at the UL of 2 mg/day for the adult, 0.3 mg/day for a 
child 1 to 3 years, and 0.6 mg/day for a child 1 to 6 years (IOM, 2001). 

A site with molybdenum impacts to groundwater is under administrative order in USEPA Region 5, and the 
state of Indiana. This site is called Northern Indiana Public Service Company and Brown, Inc. and site 
operation activities were related to coal combustion by-products. The RFI work plan for the Indiana site 
presented a site management strategy including evaluation of molybdenum in groundwater relative to the 
nutritional status and the UL. This work plan for the Indiana site was accepted by the agency and is currently 
in the process of being implemented. 

Appendix M presents an additional evaluation of potential molybdenum intake for the hypothetical 
groundwater user. Table M-1 uses the EPC for molybdenum from each well where molybdenum was 
determined to be above the background UTL, multiplies it by the drinking water intake rate used in the 
GWRA (2 L/day for adult, 1 L/day for child) to estimate a molybdenum intake in mg/day for the hypothetical 
groundwater users: adult, child 1 to 3 years, and child 4 to 6 years. The hypothetical intake from groundwater 
is added to an estimated dietary intake for the receptor as a conservative evaluation of the total potential 
daily intake for a future resident who could be using the groundwater as a potable source of drinking water. 
This total estimated molybdenum intake was then compared to the UL for each receptor. The results of this 
comparison indicate that only one well, MW-46-175 exceeded the UL of 0.3 mg/day for the child 1 to 3 years 
by 10%, with an estimated total intake (groundwater plus food) of 0.33 mg/day. Please note, this is a well 
with one data point. 
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7.4.2.2 Summary and Conclusions of Additional Molybdenum Evaluations 

The initial evaluation for all wells and all molybdenum EPCs indicated that molybdenum is a material 
contributor to elevated estimated noncancer hazard at 17 (20%) of 83 groundwater wells, with an average 
estimated HI attributable to molybdenum of 1.1 using the current (and likely overly conservative) RfD. As 
described above in Section 7.4.1, focusing only on constituents associated with releases from SWMU 1/AOC 
1, molybdenum is a material contributor to elevated estimated noncancer hazard at between nine (11%) and 
13 (16%) of 83 groundwater wells, depending on the methods used to estimate the EPCs. Further, there are 
six wells where the molybdenum-specific HI exceeds the threshold of 1.0, with estimated HIs ranging from 
1.1 to 2.516. The maximum estimated HI associated with molybdenum is 2.5 when estimated using the 
current RfD. Current toxicological and nutritional information, however, strongly supports that the toxicity 
information relied upon in estimating the noncancer HIs for molybdenum is outdated, and not reflective of 
current agency-recommended approaches for integrating essential nutrient information into the risk 
assessment process (USEPA, 2007b). The evaluation of molybdenum with respect to health protective 
nutritional intake and the UL indicates that there is only one well (1.2%) that slightly exceeds health 
protective criteria (exceeding by roughly 10%, which would equate to an “HI” equivalent of 1.1), even when 
one assumes molybdenum intake from both groundwater and diet. In sum, these additional evaluations 
strongly suggest that molybdenum is unlikely to pose adverse health effects to future hypothetical receptors 
that may use site groundwater as a potable source of water. Accordingly, the weight of evidence presented 
in the risk assessment would support that molybdenum is not a COC, and, thus would not need to be carried 
forward to the CMS/FS. 

Although the weight of evidence presented in the risk assessment supports that molybdenum is unlikely to 
represent a significant source of noncancer hazard to future hypothetical groundwater users at the site, the 
RFI/RI concluded that molybdenum could potentially be related to releases from SWMU 1/AOC 1. Although 
the risk assessment concludes that molybdenum is not believed to be a source of significant risk/noncancer 
hazard and, thus, would not be considered a COC, because it exceeds an HI of 1.0 at more than one well, 
DTSC has directed PG&E to carry molybdenum forward into the CMS/FS. 

                                                      

16 As the target organ impacted by molybdenum is different from the target organs impacted by selenium, nitrate, and hexavalent 

chromium, it is arguably overly conservative to assess the significance of molybdenum by looking at an HI that is based on the sum of 

the chemical-specific HIs for these four facility-related constituents. Rather, focusing on the wells where molybdenum alone exceeds an 

HI of 1.0 provides a reasonable and appropriate method for identifying those wells where molybdenum could be of potential concern to 

hypothetical future groundwater users. Please refer to Appendix N. 
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7.4.2.3 Summary of Selenium Essential Nutrient Evaluation 

The DRI document (IOM, 2000) includes a profile for selenium with a detailed discussion of the current 
USEPA RfD of 0.005 mg/kg-day, or 0.075 mg/day for a 15 kg child. The details of this discussion and the 
development of the UL, which is higher than the RfD, are presented in Appendix M. In summary, the profile 
concludes that the human study used as the basis of the RfD (Yang et al., 1989a,b as cited in IOM, 2000) is 
overly conservative to have used a UF of 3 for the Yang study. Although the USEPA-established RfD was 
based on a no observed adverse effects level (NOAEL) for a sensitive population in the Yang et al study 
(1989b) of 853 micrograms per day (µg/day), USEPA still applied a UF of 3 to further protect sensitive 
individuals to arrive at a daily intake of 284 µg/day. The IOM used the same study, Yang et al, (1989b), and 
identified an NOAEL daily intake of 800 µg/day and applied a UF of 2 to address sensitive individuals to 
arrive at a UL of 400 µg/day versus the daily intake of 2. Thus, the daily intake based on the RfD of 284 
µg/day is lower but within the same order of magnitude as the UL of 400 µg/day. 

The UL for children was based on a different epidemiologic study than that applied for the adult UL. For the 
child UL, IOM established a UL for a child (1-3 years) and a child (4-8 years) by using a study from Shearer 
and Hadjimarkos (1975), which showed that a human milk selenium concentration of 60 µg/L was not 
associated with known adverse effects. Thus, the NOAEL for this study of 7 micrograms per kilogram per 
day (µg/kg/day) was adjusted for older infants and children based on body weight to arrive at ULs of 90 
µg/day and 150 µg/day for children of 1-3 years and children of 4-8 years, respectively. It should be noted 
that this represents the upper NOAEL identified in this study, a lowest observed adverse effects level 
(LOAEL) was not identified (Levander et al., 1987). This introduces the uncertainty that the actual health 
protective dose could be higher than the UL. Further, there is no known evidence indicating an age-related 
sensitivity to selenium toxicity (IOM, 2000). 

Appendix M presents an additional evaluation of potential selenium intake for the hypothetical groundwater 
user. Table M-2 uses the EPC for selenium from each well where selenium was determined to be above the 
background UTL and multiplies it by the drinking water intake rate used in the GWRA (2 L/day for adult, 1 
L/day for child) to estimate a selenium intake in mg/day for the hypothetical groundwater users: adult, child 1 
to 3 years, and child 4 to 8 years. The hypothetical intake from groundwater is added to an estimated dietary 
intake for the receptor as a conservative evaluation of the total potential daily intake for a future resident who 
could be using the groundwater as a potable source of drinking water. This total estimated selenium intake 
was then compared to the UL for each receptor. The results of this comparison indicate that all groundwater 
intake is well below the UL. When estimated dietary intake is added to the estimated groundwater intake, the 
UL is exceeded for all three evaluated age groups for one well, TW-1, with the highest ratio being 2.5 for the 
child 1 to 3 years. The total intake is dominated by the dietary intake component. 

The UL for the child receptors is based on the highest estimated exposure, which is a NOAEL. A LOAEL 
was not identified for this study. Consequently, the safe allowable daily intake may be above the UL. This 
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perspective is important because it is this uncertainty that indicates the exceedances of the UL for the child 1 
to 3 yrs in wells MW-21 and MW-24A likely overestimate the potential health concern. In addition, as 
discussed above, there is no indication of an age-related sensitivity to selenium. For a risk management 
perspective, if the mean concentrations rather than the maximum detected concentration are used for the 
EPCs for wells MW-21 and MW-24A, the total estimated intake, including dietary intake for the child 1 to 3 
years, drops below the UL. Estimated total dietary intake for TW-1 is still slightly above the UL for both child 
receptors. However, well TW-1 is located on the compressor station and will not likely be a location used for 
potable water. 

7.4.2.4 Summary and Conclusions of Additional Selenium Evaluation 

The results for this supplemental evaluation of essential nutrient status for selenium in TW-1 are comparable 
to the findings in the previous sections of the risk assessment. Accordingly, the weight of evidence presented 
in the risk assessment would support that selenium is not a COC and, thus, would not need to be carried 
forward to the CMS/FS. 

As previously stated, although the weight of evidence presented in the risk assessment (including the 
supplemental essential nutrient evaluation) supports that selenium is unlikely to represent a significant 
source of noncancer hazard to future hypothetical groundwater users at the site, the RFI/RI concluded that 
selenium could potentially be related to releases from SWMU 1/AOC 1. Although the risk assessment 
concludes that selenium is not believed to be a source of significant risk/noncancer hazard and, thus, would 
not be considered a COC, because selenium exceeds an HI of 1.0 at one well, DTSC has directed PG&E to 
carry selenium forward into the CMS/FS. 

7.5 Summary of Constituents of Concern 

COCs are defined as those COPCs that are (1) determined to be present in site groundwater at levels of 
potential concern to future human health or the environment, and (2) likely associated with groundwater at 
SWMU 1/AOC 1 or SWMU 2. The COCs are recommended to be carried forward to the CMS/FS for risk 
management considerations.  

Based on the results of the potential groundwater-to-surface water transport analysis presented in this 
GWRA, it is concluded that the potential transport of constituents in groundwater to the Colorado River 
represents an insignificant transport pathway: floodplain COPCs are not being transported to the Colorado 
River at concentrations that exceed screening-level surface water criteria. Accordingly, it may be concluded 
that quantitative surface water human health and ecological risk assessments are not warranted. Further, 
because there is no other significant ecological exposure pathway for contact with impacted site groundwater 
(e.g., potential phreatophyte exposure and subsequent ingestion by herbivorous mammals), there are no 
ecological receptors currently at risk of adverse effects due to the presence of COPCs in the groundwater. 
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As presented in this GWRA, there are a total of seven constituents that were detected in groundwater at 
concentrations that could pose a potential risk/hazard to future hypothetical groundwater users: fluoride, 
lead, molybdenum,  and vanadium are estimated to be a low to moderate potential risk/hazard; arsenic and 
antimony are estimated to be a moderate potential risk/hazard; and hexavalent chromium is estimated to be 
a moderate to high potential risk/hazard. As stated in the RFI/RI Volume 2 (CH2M HILL, 2009a), the weight 
of the evidence supports that, of these seven constituents, only hexavalent chromium and, potentially, 
molybdenum are considered to be associated with groundwater at SWMU 1/AOC 1. 

Additional detailed evaluations of molybdenum were conducted to more fully explore the uncertainties 
associated with the estimated noncancer hazards calculated for molybdenum and provide the risk managers 
with a more in depth evaluation of the weight of the evidence with respect to the presence and potential 
future health hazards associated with the molybdenum. This molybdenum essential nutrient evaluation, 
conducted in addition to the standard baseline evaluation, is not a typical component of DTSC’s standard 
risk assessment protocols, although an essential nutrient screen is not an unusual request for USDOI sites. 
The USEPA senior toxicologist serving as the compound manager for molybdenum toxicity evaluations was 
consulted directly to determine the agency’s view of using the IRIS RfDo for molybdenum versus the UL for 
hazard estimates. USEPA’s advice was that the RfDo listed in IRIS is indeed flawed as indicated in the IOM 
document, and that the UL provides a better indication of potential health concerns for molybdenum hazard 
(Donohue, personal communication 2009). This USEPA-recommended approach (Donohue, personal 
communication 2009) of incorporating more recent toxicological information and USEPA metals risk 
assessment guidance (USEPA, 2007b) for integrating essential nutrient information into the risk assessment 
process indicates that there is only one well (1.2% of total wells) which slightly exceeds health protective 
criteria (exceeding by roughly 10%, which would equate to an “HI”-equivalent of 1.1). This supplemental 
evaluation of molybdenum presented in Appendix M assumes molybdenum intake from both groundwater 
and diet. These additional toxicological evaluations strongly suggest that molybdenum is unlikely to pose 
adverse health effects to future hypothetical receptors that may use site groundwater as a potable source of 
water. 

In sum, based on the results of this GWRA analysis, and the identification of the COPCs associated with 
SWMU 1/AOC 1, as presented in the presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) and RFI/RI 
Volume 2 Addendum (CH2M HILL, 2009b), hexavalent chromium is the only COC. Accordingly, it is 
recommended that the COC hexavalent chromium be carried forward to the CMS/FS.  

The three other COPCs identified in the RFI/RI Volume 2 and RFI/RI Volume 2 Addendum (CH2M HILL, 
2009a,b) as potentially associated with SWMU 1/AOC 1, selenium, nitrate as nitrogen, and molybdenum, 
were thoroughly evaluated in this GWRA. As described in earlier sections, the weight of the evidence for 
these three compounds suggests that they would not be expected to pose significant noncancer hazard to 
future hypothetical groundwater users at the site, and thus would not be considered COCs. Although the risk 
assessment concludes that these three compounds are not believed to be a source of significant 
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risk/noncancer hazard and, thus, would not be considered COCs, because each exceeds an HI of 1.0 at one 
or more wells, DTSC has directed PG&E to carry selenium, nitrate as nitrogen, and molybdenum forward 
into the CMS/FS. 
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8. Risk-Based Remediation Goals/Applicable Drinking Water Criteria 

This section presents a range of groundwater remediation goals for those constituents identified in the risk 
characterization section of the quantitative HHRA (see Section 7) as COCs with respect to future 
hypothetical residential groundwater use. COCs are those constituents that are: (1) determined to be present 
in site groundwater at levels of potential concern to future hypothetical residential groundwater users, and 
(2) likely associated with groundwater at SWMU 1/AOC 1 or SWMU 2. In accordance with RCRA/CERCLA 
risk assessment guidance, the COCs identified through the risk assessment process become the focus of 
remedial decision making and are incorporated into the upcoming CMS/FS. The range of remediation goals 
presented in this section may be considered and incorporated into the upcoming CMS/FS. 

In accordance with the RAWP (ARCADIS, 2008), drinking water criteria, in compliance with chemical-
specific applicable or relevant and appropriate requirements (ARARs), represent relevant remediation goals 
for COCs, where such criteria are available. Specifically, in accordance with the California Safe Drinking 
Water Act, California MCLs are to be identified as the chemical-specific ARARs for groundwater COCs 
(California Code of Regulations, Title 22, Division 4, Chapter 15). The drinking water criteria were presented 
in the RAWP (ARCADIS, 2008) in Table 5-1 (the California MCLs).  

As stated by USEPA (1991), when ARARs do not exist (i.e., when MCLs do not exist for a COC in 
groundwater), risk-based remediation goals are calculated using USEPA health criteria (i.e., RfDs or CSFs) 
and default or site-specific exposure assumptions. Consistent with USEPA guidance, a risk-based process is 
used to estimate risk-based remediation goals for COCs in groundwater so that the risk-based remediation 
goals can be considered in the upcoming CMS/FS. 

As discussed in Section 7.4, based on the results of the risk assessment, hexavalent chromium is the only 
COC 6. Table 8-1 presents the range of remediation goals for hexavalent chromium that can be considered 
in the upcoming CMS/FS. Specifically, Table 8-1 presents the ARAR for hexavalent chromium (i.e., the 
California MCL of 50 µg/L for total chromium17), the calculated RBC (46 µg/L), and the background 
concentration for hexavalent chromium (32 µg/L). As discussed further in Appendix Q, the RBC for 
hexavalent chromium is calculated using the same exposure and toxicity assumptions as used in the 
estimation of risk, presented in Sections 5 through 7 of this GWRA. 

 

                                                      

17 Although there is an MCL specific to hexavalent chromium, hexavalent chromium is regulated under the MCL for total chromium (i.e., 

50 µg/L ), which is considered safe for human consumption. 
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9. Uncertainties 

This GWRA includes several uncertainties that warrant discussion. Many of the assumptions used in this 
GWRA regarding the COPC selection process, methods used to calculate EPCs, human exposures, and 
constituent toxicity are conservative, following agency guidance, and reflect a 90th or 95th percentile value, 
rather than an average value. The use of several conservative exposure and toxicity assumptions can 
introduce considerable uncertainty into the GWRA. By using conservative exposure or toxicity estimates, the 
assessment can develop a significant conservative bias that may result in the calculation of significantly 
higher cancer risks or noncancer hazards than are actually posed by the constituents present in 
groundwater. The most significant uncertainties in this evaluation are discussed below. 

As discussed in previous sections, additional investigations are ongoing (e.g., East Ravine, AOC 4). If 
additional information is obtained during the upcoming investigations that suggests the impacts to 
groundwater are materially different in a manner not considered in this GWRA, a supplemental human health 
and ecological risk assessment may be warranted. The specific form of the supplemental risk assessment 
will be discussed with the agencies prior to the preparation of the document, but may be in the form of an 
Addendum, Technical Memorandum, or stand-alone document. 

9.1 Data Evaluation 

As discussed in the cover letter for the Background Study report (CH2M HILL, 2008a), the data collected for 
this study may be interpreted to represent two or more populations based on geochemical or geological 
distinctions. For example, the river-influenced fluvial material produces a naturally more reducing 
environment compared to the less reducing material, which may be alluvial or fluvial. This is described in 
detail in the RFI/RI Volume 2 (CH2M HILL, 2009a). Due to this and other geochemical distinctions, agencies 
have questioned whether the calculated background UTLs are appropriate for all constituents in all portions 
of the site or at all depths, and whether the background UTL of 31.8 µg/L for hexavalent chromium is 
applicable to all portions of the site. That is, there has been discussion that fluvial formation waters would 
have a lower naturally occurring concentration of hexavalent chromium, and that the use of a background 
dataset that is composed of groundwater from the range of formations across the site might not be fairly 
representative of individual formations. 

In order to understand the implication of the use of the chromium background UTL on the GWRA, one must 
examine the various steps in the risk assessment process where the background UTL is used, and then 
explore how a different set of underlying assumptions might change the conclusions of the GWRA. 

The first step in the risk assessment process where the background UTLs are used is the constituent 
selection step. That is, in order to identify all of the constituents, on a well-by-well basis, that are included in 
the quantitative evaluation of risk for that well, a comparison to the background concentrations is used. 
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Constituents with concentrations that are determined to be at or below the background concentrations, either 
based on a comparison of the maximum concentration to the UTL or based on a comparison of the entire 
well distribution to the background distribution, are eliminated from the quantitative risk assessment at that 
well. The critical question is, therefore, how the overall picture of risks at the site, associated with the 
presence of hexavalent chromium in groundwater, would change if additional wells with hexavalent 
chromium, specifically wells where hexavalent chromium had been excluded from the GWRA, were to be 
included in the quantitative evaluation. 

Comparing the background concentration to the calculated RBC for hexavalent chromium provides a 
reasonable understanding of the influence of the specific background hexavalent chromium distribution on 
the estimates of risk. Using the exposure and toxicity assumptions relied upon in estimating the noncancer 
hazard posed by exposure to a given concentration of hexavalent chromium, one can calculate the 
concentration of hexavalent chromium that would correspond to a given “acceptable” level of risk (i.e., for 
noncarcinogenic effects, the target “acceptable” noncancer HI is 1.0). The RBC calculated using the 
exposure and toxicity assumptions presented in this GWRA for hexavalent chromium is 46 µg/L (as 
discussed in Appendix Q). This is very comparable to, and yet even more conservative than, the USEPA tap 
water RSL for hexavalent chromium of 110 µg/L (USEPA, 2008b). Given that the RBC for hexavalent 
chromium is actually greater than the background UTL of 31.8 µg/L, it may be concluded that the exclusion 
of hexavalent chromium detected in certain wells at concentrations that are even lower than the background 
UTL of 31.8 µg/L (i.e., under the assumption that the concern is that the background UTL might be too high) 
would not materially change the overall conclusions regarding the potential noncancer hazard associated 
with the presence of hexavalent chromium. This is because hexavalent chromium at concentrations less 
than 31.8 µg/L would correspond to noncancer hazards of less than the target level of 1.0. 

9.2 Selection of Constituents of Potential Concern for Inclusion in the Quantitative Groundwater Risk 

Assessment 

9.2.1 Uncertainty Associated with Background Comparisons: Impact on the Conclusions of the Risk Assessment when 
Determining if Constituents are Present at or Below Background Concentrations 

There are two constituents at this site where the RBC is lower than the background UTL:  arsenic and 
fluoride (RBCs are documented in Appendix Q). Because the RBCs for these compounds are lower than 
background UTLs, it is important to have an understanding of background for these constituents. Aside from 
arsenic and fluoride, constituents excluded at individual wells, based on a determination that the constituent 
is below background concentrations, are unlikely to be the COCs for health protection at this site because 
the background concentrations are below concentrations that would typically be considered to pose an 
unacceptable risk or hazard. 
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The GWRA takes a conservative approach in the constituent selection process. In situations where it is 
questionable whether the concentrations at a given well are at or below background, the GWRA errs on the 
conservative side and includes the constituent in the analysis as opposed to excluding it. As described in the 
RAWP (ARCADIS, 2008), if the maximum detected concentration at a well is below the UTL, the constituent 
is not included in the quantitative risk assessment. If the maximum detected concentration at a given well 
exceeds the UTL, additional detailed statistical evaluations are conducted looking at the datasets as a whole 
(i.e., the background dataset and the distribution at a given well – see Section 4.1). These more detailed 
statistical evaluations include tests of the median (Mann-Whitney or Gehan Test), in addition to tests of the 
upper tails (Quantile Test).  

Out of 440 well/chemical pairs that had a maximum detection greater than the UTL, 192 (44 percent) 
well/chemical pairs were further analyzed by population tests. Only 19 (4.3%) well/chemical pairs were 
screened out of the risk assessment. Specifically, the 19 instances in which a given chemical at a given well 
is excluded from the assessment, based on the conclusion of the Mann Whitney and the Quantile Test, 
include the following: two for hexavalent chromium, one for copper, three for nitrate as nitrogen, one for 
selenium, seven for vanadium, and five for zinc. In order to further evaluate the significance of these 
exclusions on the risk assessment conclusions, the 19 well/chemical pairs that were screened out of the risk 
assessment because of the statistical population comparison tests were examined in further detail. Detailed 
statistical analyses conducted on 13 compounds, this translates into only about 9% of the analyses actually 
resulting in a decision to exclude the constituent from the quantitative risk analysis at that particular 
monitoring well. Summary statistics of these 19 instances, including number of detections, number of 
samples greater than the background UTL, and the 95% upper confidence limit (UCL) are all presented in 
the Table 9-1. Also attached, as Table 9-21a, are lists the results of each of the individual sampling events 
for these chemicals, to facilitate a more detailed evaluation of the data. 

As indicated in Table 9-1, of the 19 well/chemical pairs screened out of the risk assessment, only four (0.9 
percent) have a calculated 95%UCL above the associated background UTL. These four well/chemical pairs 
are hexavalent chromium in MW-23, vanadium in MW-34-80, vanadium in MW 37D, and zinc in OW-5M. 
Each of these four chemical/well pairs has a single distinct elevated concentration, with ratios of the highest 
to second highest observed concentration of 44, 16, 10, and 7.5, respectively. The 95%UCLs are dominated 
by the single elevated concentration. The outlier test using ProUCL was run for these four chemical/well 
pairs. In every case, ProUCL reports that the single elevated concentration is 99% likely to be an outlier. 

The zinc outlier of 278 µg/L was “J” flagged as estimated because zinc was not detected in the associated 
field duplicate with an RL of 10 µg/L (see CH2M HILL, 2008e, Groundwater and Surface Water Monitoring 
Report, Fourth Quarter 2007). As indicated in the GWRA, all data containing “J” flags were included in the 
GWRA. We note that not only is zinc not a COPC associated with SWMU 1/AOC 1 or SWMU 2, the 
maximum detection of zinc, 0.278 mg/L, is more than an order of magnitude below the RBC of 4.7 mg/L (as 
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presented in Appendix Q). Accordingly, we do not believe that the one high hit detection of zinc, at this one 
well, affects any of the conclusions in the GWRA. 

The RFI/RI Volume 2 (CH2M HILL, 2009a) discusses the high vanadium concentrations, and states that they 
are likely due to laboratory analytical issues. “Of the 14 [vanadium] samples in plume or plume flowpath 
wells that have exceeded UTL, ten were from a single sampling event in March 2005. Nine of these ten were 
reported as anomalous at the time (CH2M HILL, 2005e) and re sampling in June 2005 showed vanadium 
values back in normal range (below UTL), suggesting that laboratory analytical issues were the source of the 
elevated concentrations” (CH2M HILL, 2009a). Both outlier vanadium samples are from the single sampling 
event in March 2005 mentioned above. Accordingly, these two potential vanadium samples were not 
overlooked and were deliberately and conservatively included in the GWRA dataset because they were not 
rejected from the database during the data quality assessment process (which occurs per the approved 
QAPP). As vanadium is not a COPC that is associated with potential releases from SWMU 1/AOC 1 or 
SWMU 2, additional focus on these two particular wells was not deemed necessary or relevant to the overall 
conclusions of the GWRA or the CMS/FS. 

As requested by USDOI, the temporal trends of vanadium in MW-34-80, vanadium in MW-37D and zinc in 
OW-5M were evaluated. There does not appear to be increasing concentrations over time in any of these 
chemical/well pairs. 

In summary, based on this analysis, we believe that the approach used in the GWRA is sufficiently 
conservative, and has appropriately excluded wells based on a conservative comparison to background 
populations. The potential implication of incorrect decisions resulting from the detailed statistical evaluations 
(i.e., the combination of Mann Whitney and Quantile Test) on the projected numerical estimates of risk 
would, for the most part, not be expected to be substantial. 

9.2.2 Impact of Multiple Comparisons on the Identification of Constituents to Include in the Quantitative Risk 
Assessment 

As discussed in Section 4, where sufficient samples allow, statistical distributional tests (comparisons of 
means and medians) are often used to compare the concentrations of constituents detected to background 
concentrations. When these statistical tests indicate that the distribution of the constituent at a well is greater 
than the background distribution, the constituent is included as a COPC in the GWRA. As with all statistical 
tests, there are errors associated with the statistical decision process. The terms Type I error (also, α error, 
or false positive) and Type II error (β error, or a false negative) are used to describe these possible errors. 

The Type I error is the error of incorrectly determining that a difference between the concentration measured 
in the well and the background concentration exists when, in fact, it doesn’t. The impact of Type I errors is 
including more constituents in the GWRA than may perhaps be necessary. The alpha level that is most 
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traditionally used in statistical hypothesis tests is 0.05; this is the Type I error rate used in this GWRA. An 
alpha level of 0.05 means that in no more than one in twenty statistical tests will the test indicate that there is 
a difference between the two populations (i.e., site versus background concentrations at a given well), when 
in fact there isn’t. As mentioned in the RAWP (ARCADIS, 2008), when multiple simultaneous comparisons 
are occurring, the overall comparison-wise error rate has the potential to increase above the 0.05 level. As 
an example, in five comparisons, the chance of finding at least one difference in the population due to 
chance alone increases from one in 20 to one in five. Statisticians have developed a method to control the 
overall comparison-wise error rate, referred to as the Bonferroni adjustment. Using the Bonferroni method, 
the alpha level of each individual test is adjusted downwards to ensure that the overall site-wise error rate 
remains at 0.05 (or less). 

For this GWRA, the Bonferonni correction is not applied to the statistical analyses. This decision is based 
primarily on a desire to err on the conservative side, and include constituents in the risk assessment process 
as opposed to excluding them. One important factor in applying the Bonferroni adjustment is that reducing 
the Type I error rate (i.e., reducing, on an individual test basis, the potential for concluding a difference 
between the populations exists, when in fact it doesn’t) has the simultaneous impact of increasing the 
chance of making a Type II error (concluding that no difference exists when in fact it does). Given these 
tradeoffs, the approach in this GWRA is to make no corrections to the individual test alpha values. The 
overall impact of this approach is that this GWRA potentially includes compounds in the risk evaluation that 
may, at a particular well, be consistent with background concentrations. 

9.2.3 Impact of Elevated Detection Limits on the Identification of Constituents to Include in the Quantitative Risk 
Assessment 

Section 3.3.3.1 identifies and discusses the percentage of non-detect samples for each constituent in which 
the analytical detection limit exceeded the background UTL. As constituents that are determined to be 
present at or below background concentrations are excluded from the quantitative risk assessment, it is 
important to understand how sensitive the analytical detection limits are in comparison to the background 
dataset. 

As discussed in Section 3.3.3.1 and as presented in Table 3-9, there are eight constituents for which more 
than 50% of the samples reported as non-detect contain detection limits that exceed the UTL. These 
constituents are:  antimony, barium, beryllium, cobalt, lead, nickel, silver, and thallium. As discussed in 
Section 3.3.3.1, these constituents were all reported as non-detect in greater than 50% of the total samples. 

In order to understand whether the detection limits may lead to a non-conservative decision to exclude a 
constituent from the GWRA, all samples for which the maximum detected concentration is lower than the 
UTL, and where the UTL is, in turn, lower than the maximum reported detection limit, have been identified. 
As discussed in Section 4, if the maximum detected concentration for a constituent at a given well is below 
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the calculated UTL, the constituent is excluded from the quantitative risk evaluation at that well. Accordingly, 
it is necessary to understand the overall frequency in which the maximum detected concentration is lower 
than the UTL (which would lead to a decision to exclude the chemical), but also where the analytical 
detection limit is higher than both the maximum detection limit and the background UTL. 

Table 9-3 identifies, for each chemical, the number of samples and number of wells where elevated 
detection limits, as described above, could lead to an incorrect conclusion to exclude the constituent from the 
quantitative risk assessment. This test is referred to in Table 9-3 as “Criterion 1.” As indicated, this occurs for 
a total of six different constituents:  arsenic, barium, copper, lead, molybdenum, and nickel. However, the 
frequency with which this occurs across the site is greater than 5% for only two constituents:  barium (37%) 
and nickel (20%). Accordingly, there are two constituents, barium and nickel, where elevated detection limits 
could potentially lead to a non-conservative decision to exclude the constituent from the GWRA, potentially 
leading to an underestimation of risks for these constituents at various wells. 

In order to more fully understand the extent to which the exclusion of barium and nickel from the GWRA, 
based on elevated detection limits, may materially underestimate risk and/or hazard, it is necessary to 
understand whether any of the detection limits for the situations described above (i.e., where the maximum 
detected concentration below the UTL, but analytical detection limit greater than the UTL) are actually 
greater than RBCs. This test is referred to in Table 9-3 as “Criterion 2.” As indicated in Table 9-3, the 
analytical detection limits for barium and nickel for those situations where the constituent could be incorrectly 
excluded from the GWRA based on elevated detection limits are below RBCs. Accordingly, the exclusion of 
barium and nickel from the GWRA at particular wells, based on a maximum detection limit that exceeds the 
UTL, does not result in a material underestimation of risk and/or hazard. 

9.3 Evaluation of the Groundwater-to-Surface Water Transport Pathway 

Section 4.2 describes the steps used to evaluate the significance of the groundwater-to-surface water 
transport pathway. As described, the first step involves identifying whether any COPCs in the floodplain wells 
are present at concentrations greater than the surface water criteria. For constituents present in the 
floodplain groundwater wells at concentrations greater than surface water criteria, the next step is to 
compare the actual concentrations measured in the surface water to surface water criteria. The impact of 
analytical detection limits to potentially lead to a non-conservative decision (e.g., a determination that the 
constituent is present in the floodplain wells at concentrations below applicable surface water criteria) is 
discussed in this section. 

As described in Section 4.2, if constituents are detected in floodplain wells at concentrations below their 
applicable surface water criteria, they are eliminated from further evaluation. The rationale behind this 
approach, as discussed in the RAWP (ARCADIS, 2008), is that if the constituent is below surface water 
criteria in the floodplain groundwater, transport from the groundwater and subsequent release to the river 
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could not result in surface water concentrations that are greater than the surface water criteria. Accordingly, 
it is important to confirm that the analytical detection limits for the constituents in the floodplain wells are 
below the applicable surface water criteria. 

As described in Section 4.2, the significance of the groundwater-to-surface water transport pathway is 
evaluated by comparison of the 95% UCL OTM concentrations of the constituents in floodplain groundwater 
to the applicable surface water criteria. In general, elevated detection limits could result in a potential 
overestimate of the 95% UCL OTM, which could result in a decision that a particular constituent is present in 
the floodplain groundwater at concentrations that are higher than surface water criteria. However, if there are 
not enough samples to calculate a 95% UCL OTM, the representative EPC of the constituent in floodplain 
groundwater is based on the maximum detected concentration. If the maximum detected concentration is 
used as the EPC, and the maximum detected concentration is lower than both the highest detection limit and 
the applicable surface water criterion, it is possible to reach an erroneous (and non-conservative) conclusion 
that the constituent is present in the floodplain at concentrations below a level of concern (and would, 
therefore, not be considered further in the groundwater-to-surface water transport pathway analysis). 

In order to understand whether elevated detection limits could lead to underestimation of the potential 
significance of the groundwater-to-surface water transport pathway, all constituents with an EPC in floodplain 
groundwater based on the maximum detected concentration have been identified. There are four 
constituents for which the maximum concentration detected across the floodplain area is used as the 
representative EPC:  aluminum, beryllium, mercury, and silver. As indicated in Table 9-4, three of these 
constituents – beryllium, mercury, and silver – are carried through to the next step in the pathway analysis 
(i.e., comparison of concentrations in downstream surface water to surface water criteria), because the 
maximum detected concentrations of these constituents in the floodplain area exceed their applicable 
surface water criteria. For aluminum, the maximum analytical detection limit in the floodplain area is 0.5 
mg/L, a level which is below the applicable surface water criterion. Therefore, the elimination of aluminum 
from the next step of the pathway analysis is arguably the correct decision. It may be concluded that 
detection limits for constituents in the floodplain wells are sufficient for assessing the potential significance of 
the groundwater-to-surface water transport pathway. 

Constituents that are present in the floodplain area above applicable surface water criteria are evaluated 
further by comparing the actual measured concentrations in downstream surface water to applicable surface 
water criteria. Similar to the analysis of groundwater data, it is necessary to understand whether elevated 
detection limits for the surface water samples could lead to an incorrect determination that the constituent is 
not present in downstream surface water at a level of concern. There are two constituents for which the 
maximum detected concentration in downstream surface water is used as the representative EPC:  
hexavalent chromium and vanadium. (As discussed in Section 3.2.1.4, the one detection of hexavalent 
chromium in downstream surface water is believed to be associated with the presence of hexavalent 
chromium in the laboratory buffer solution.) As indicated in Table 9-5, for hexavalent chromium, the 
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maximum analytical detection limit in the surface water is still below the applicable surface water criterion. 
Therefore, the conclusion that transport of hexavalent chromium from groundwater to surface water does not 
appear to be a significant transport pathway is supportable. For vanadium, the maximum detected 
concentration is greater than both the maximum analytical detection limit and the surface water criterion. 
Therefore, vanadium is analyzed further in the groundwater-to-surface water transport pathway. 

It may be concluded that detection limits for constituents in the floodplain groundwater and in the surface 
water are sufficient for assessing the potential significance of the groundwater-to-surface water transport 
pathway. 

9.4 Exposure Assessment 

9.4.1 Exposure Scenario 

As described in this GWRA, numerous assumptions must be made in order to estimate human exposure to 
the COPCs detected in groundwater at the site. Consistent with the assumptions set forth in the RAWP 
(ARCADIS, 2008), this GWRA assumes that the “future hypothetical residential groundwater users” will use 
an onsite groundwater well for supplying all domestic water and will use this groundwater daily for an entire 
30-year period. This future exposure scenario is unrealistic and results in a characterization of future 
hypothetical risk that is unrelated to any likely future exposure conditions. There is no one currently using the 
groundwater, and any future hypothetical use of the groundwater would not occur until the remedy is 
complete and all remedial goals have been achieved. Further, current (i.e., non-residential) land uses at the 
site are likely to remain the same in the future. PG&E plans to continue owning and operating the site and 
associated property as an industrial operation for the foreseeable future. The railroad and highway will also 
continue in their current use for the foreseeable future. Accordingly, the reasonably anticipated future use of 
these areas is the same as their current use, industrial operations. The primary conservation mission of 
USFWS, as it applies to the HNWR, limits human use of HNWR property, In the future, human use of HNWR 
property will continue to be restricted to recreational uses. Similarly, future use of the USBLM-owned land at 
the site is likely to remain recreational, although USDOI has indicated that residential use of that property 
cannot be precluded. Accordingly, assumptions made in this document that the groundwater could be used 
for domestic purposes in a residential setting, with exposures occurring for a 30 year period are overly 
conservative, and not representative of likely future exposure conditions. 

In sum, risks presented in this document should not be construed or misinterpreted to have any relationship 
to actual current or potential future risks posed by the conditions at the site. The risk estimates are used 
solely for risk management and remedial planning purposes. As there are no current or expected future 
exposures to the groundwater, the conditions in the groundwater pose no risks to populations at or around 
the site. 
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9.4.2 Calculation of Representative Exposure Point Concentrations 

9.4.2.1 Impact of Elevated Detection Limits on Representative Exposure Point Concentrations 

In general, for those constituents where there are sufficient samples to calculate a statistically relevant EPC 
(i.e., a 95% UCL OTM), the impact of elevated detection limits on the overall risk assessment process is that 
EPCs, and thus risks and/or noncancer hazards, are likely to be overestimated. This is because higher 
detection limits tend to bias the 95% UCL OTM calculation on the high side. Accordingly, for those 
constituents that are included in the quantitative risk assessment, and for which the EPC is estimated using 
the 95% UCL, it may be concluded that the impact of elevated detection limits is to potentially increase the 
representative EPC; thereby, potentially overestimating the risk and noncancer hazard associated with the 
presence of the chemical. 

The potential to overestimate 95% UCLs OTM based on elevated detection limits is quantitatively evaluated 
in Appendix P by counting the number of non-detects with detection limits above the RBC. The more non-
detects above the RBC, the more likely the 95% UCL OTM based on these non-detects is overestimated. As 
shown in Table P-1, when the 95% UCL is the representative EPC, there are only two constituents at two 
wells in which the detection limits are above the RBC:  nickel at MW-30-30 and fluoride at CW-2D. For 
nickel, only one detection limit is above the RBC out of 15 non-detect results. For fluoride, only one detection 
limit is above the RBC out of seven non-detect results. With such a limited number and frequency of 
detection limits exceeding the RBC, it is highly unlikely that elevated detection limits have resulted in 
overestimation of potential noncancer hazard. Note that for thallium, elevated detection limits do have a 
significant effect on the sensitivity analysis as summarized in Table P-1; elevated detection limits for thallium 
cause the average noncancer hazard (as presented in the Sensitivity Analysis – Appendix G) to be higher 
than the maximum noncancer hazard. 

Elevated detection limits can result in a potential underestimation of risk when the EPC is based on the 
maximum detected concentrations, and where the maximum detected concentration is lower than maximum 
detection limit. Presented in Table 9-6 for each constituent included in the quantitative risk assessment is a 
comparison of detection limits to maximum detected concentrations and to RBCs at those wells where the 
constituent EPC is based on the maximum detected concentration. This table provides information regarding 
the extent to which actual risks potentially may be underestimated due to elevated detection limits. 
Specifically, if the maximum detected concentration is used as the EPC at a particular well, but that 
maximum detected concentration is below the maximum analytical detection limit of the samples collected at 
the well, it is possible that risks and hazards could be underestimated at the particular well. In such cases, 
there could have been concentrations present in that well above the detected maximum, but they were not 
detected due to elevated detection limits. As indicated in Table 9-6, however, there are few instances where 
such an underestimate of risk and hazard is potentially significant. Cobalt and thallium are the only two 
constituents where elevated detection limits could potentially result in an appreciable underestimate of 
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noncancer hazard. As these constituents are so infrequently detected across the site as a whole, even if the 
risks are somewhat underestimated at these limited locations, it is unlikely that the overall conclusions 
regarding the risks posed by these constituents would change. 

9.4.2.2 Use of Individual Monitoring Wells as Future Representative Exposure Concentrations 

The GWRA assumes that water quality data from an individual groundwater monitoring or testing well is 
representative of water quality from a future water supply well. Monitoring wells are typically small-diameter 
wells with relative short screens, with screen locations biased towards the zones of highest contamination in 
the aquifer. Water supply wells are often screened across expanded aquifer thicknesses to optimize capacity 
and are constructed of sufficient diameter to house continuous supply pumping equipment. In sum, the fact 
that future human exposures are represented by constituent concentrations measured at an individual 
monitoring well, without accounting for either vertical or horizontal mixing that is likely to occur as water is 
pulled into the wells for supply needs, likely results in an overestimate of potential future exposure 
concentrations. Impact of Operation of Interim Measure Groundwater Extraction Plant on Representative 
Exposure Point Concentrations 

Representative EPCs are calculated for constituents using the results of all validated sampling data, as 
presented in the RFI/RI Volume 2 (CH2M HILL, 2009a) and the RFI/RI Volume 2 Addendum (CH2M HILL, 
2009b)2. The purpose of this discussion is to provide context as to the extent and significance of the IM 
groundwater extraction on the representative EPCs that are used to characterize exposures and future 
hypothetical risks. 

As described in the RFI/RI Volume 2 (CH2M HILL, 2009a), under ambient conditions, the river recharges 
groundwater during the spring months and groundwater discharges to the river during the months of lower 
river stages. The IM, in operation since 2004, consists of groundwater extraction for hydraulic control of the 
groundwater plume in the Colorado River floodplain and management of extracted groundwater. Operation 
of the current groundwater treatment and injection system (IM No. 3) began in July 2005. The purpose of the 
IM is to maintain hydraulic control of the groundwater plume boundaries until the time that a final corrective 
action is in place at the site. As defined by DTSC, the performance standard for IM No. 3 is to “establish and 
maintain a net landward hydraulic gradient, both horizontally and vertically, that ensures that hexavalent 
chromium concentrations at or greater than 20 µg/L in the floodplain are contained for removal and 
treatment.” Consistent with this performance standard, the IM groundwater extraction has maintained a 
consistent landward gradient in the plume floodplain area year round. 

In general, the effects of the IM groundwater extraction are observed in the wells near the river, east of the 
extraction system, and wells around the pumping system. The hexavalent chromium concentration graphs 
for monitoring locations near the pumping wells (MW 39, MW 30, and MW 36) show pronounced declining 
trends reflecting the influence of the groundwater extraction system (CH2M HILL, 2009a). The sampling data 
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since July 2006 show gradual declining concentration trends for MW 34 100 and MW 44 115 (deep-zone 
wells in the eastern edge of the floodplain; see Figure 6 9c in the RFI/RI Volume 2). For these five wells near 
the river, the hexavalent chromium concentrations reported since implementation of IM groundwater 
extraction have decreased, resulting in estimated hexavalent chromium EPCs at these wells that are likely 
lower than would have been estimated using only pre-IM data. 

Trends around the pumping system have also changed since the operation of the IM system. In the sampling 
data that predate the March 2004 startup of IM groundwater extraction, hexavalent chromium concentrations 
were generally stable in the deep zone well (MW 20 130), whereas a seasonally fluctuating trend was 
observed in the shallow zone well (MW 20 70). From March 8 to May 13, 2004, the MW 20 cluster wells 
were pumped for the initial IM groundwater extraction as part of the IM No. 2 activity. Groundwater extraction 
on the MW 20 bench has been continuous since May 2004, using primarily well TW 2D (through January 
2006) and well TW 3D (December 2005 to present). During full-time groundwater extraction, the hexavalent 
chromium concentrations in the MW 20 wells show pronounced increasing concentrations in the mid-depth 
and deep wells and declining concentrations in the shallow water table monitoring well MW 20 70. These 
trends, all documented and discussed in the RFI/RI Volume 2 (CH2M HILL, 2009a), reflect the pumping 
influence of the IM extraction system. 

The influence of the IM groundwater extraction system has been to reduce hexavalent chromium 
concentrations in approximately five wells close to the river, reduce concentrations in the shallow zone 
directly around the pumping system, and increase concentrations in the deeper zones around the extraction 
system. The wells that are materially influenced by the operation of the IM groundwater extraction system 
are known and limited in number, and the impact of the IM system has been monitored since 2004 and is 
fully discussed in the RFI/RI Volume 2 (CH2M HILL, 2009a). Given these known documented facts and 
influences, it does not appear that the impacts of the ongoing IM groundwater extraction system on the 
estimation of EPCs, as developed in this GWRA, would materially alter the determination of the COPCs that 
need to get carried forward to the CMS/FS, or the ability to define the area where remedial action may be 
warranted. 

9.5 Toxicity Assessment 

Uncertainty in the toxicity assessment arises for those constituents that rely on animal studies as the basis 
for determining the appropriate toxicity value. Typically, the toxicity values recommended by CalEPA and 
USEPA and used in risk assessments assume that adverse effects observed in animal toxicity experiments 
would also be observed in humans (animal-to-human extrapolation). Further, absent specific information to 
the contrary, the toxicity values recommended for use by CalEPA and USEPA typically assume that the toxic 
effect observed after exposure by one route would occur following exposure by a different route (route-to-
route extrapolation). Both of these assumptions introduce uncertainty into the GWRA. 
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In order to adjust for uncertainties that arise from the use of animal data, regulatory agencies often base the 
RfD for noncarcinogenic effects on the most sensitive animal species (i.e., the species that experiences 
adverse effects at the lowest dose) and adjust the dose via the use of safety or UFs. The adjustment 
compensates for the lack of knowledge regarding interspecies extrapolation and the possibility that humans 
are more sensitive than the most sensitive experimental animal species tested. The use of UFs is generally 
considered to be health protective. 

Second, when route-specific toxicity data are unavailable, data are derived by route-to-route extrapolation, 
and equal absorption rates for both routes are assumed (e.g., oral to inhalation). This may or may not reflect 
the actual differences in toxicity that can be associated with the route of exposure, but is generally 
considered to be a conservative and health protective assumption. 

Substantial uncertainty regarding the RfD for molybdenum was identified during the course of this GWRA, 
indicating that it is overly conservative when considering more current information than is included in the 
IRIS profile (IOM, 2001). Those uncertainties and their potential impacts on the hazard estimates for 
molybdenum are addressed in detail in Appendix M and summarized in Section 7.4. 

Of significance in this GWRA is the uncertainty associated with oral exposure to hexavalent chromium. 
Under the current regulatory regime, oral exposure to hexavalent chromium is not regulated as a carcinogen. 
Accordingly, in this GWRA, hexavalent chromium is evaluated based on its potential to cause noncancer 
effects when ingested. However, CalEPA OEHHA is currently reviewing recent toxicological studies 
conducted with mice and rats, which suggest that oral exposure to hexavalent chromium could cause 
intestinal tumors in mice. OEHHA has indicated that it intends to publish a drinking water Public Health Goal 
that incorporates the assumption that oral exposure to hexavalent chromium could cause cancer. 

If hexavalent chromium were to be regulated as an oral carcinogen, it is likely that risks presented in this 
GWRA could be underestimated. As presented in Appendix Q, the RBC for hexavalent chromium, under the 
assumption that oral exposure to hexavalent chromium causes noncancer effects but does not cause 
cancer, is 0.046 mg/L. This RBC is only slightly greater than the background concentration of hexavalent 
chromium of 0.032 mg/L. Thus, although risks presented in this GWRA could be underestimated if, in the 
future, hexavalent chromium is regulated as an oral carcinogen, such a determination is unlikely to impact 
the identification of areas across the site that require remediation. As with compounds like arsenic, where 
naturally occurring background concentrations are often greater than concentrations corresponding to a 
1×10-6 incremental risk level, agencies typically require remediation to the higher of either background or 
RBC (i.e., it is infeasible and impractical to expect cleanup to levels below naturally occurring background 
concentrations). Therefore, although calculated cancer risks could be underestimated if hexavalent 
chromium is determined to be an oral carcinogen, it is important to note that any such future determination 
would not alter a remedial plan that is focused on reducing hexavalent chromium concentrations in the 
groundwater to levels consistent with naturally occurring background. 
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9.6 Cumulative Risks and Upcoming Soil Investigations 

As described above, the purpose of this GWRA is to provide information about potential human health 
threats and ecological risks posed by groundwater impacted by chemical releases from SWMU 1/AOC 1 and 
SWMU 2 and to assist risk management decision making. The upcoming CMS/FS will identify the proposed 
measures to be used to remediate the groundwater. As indicated in Figure 1-4, soil investigations are 
underway and will be presented in the RFI/RI Volume 3. Following the completion of the Soils Risk 
Assessment, a CMS/FS specifically for soils will be developed, and the recommended soils remediation 
activities (if any) will be implemented. The GWRA proceeded in advance of the Soils Risk Assessment, at 
the request of DTSC, to expedite the preparation of the CMS/FS for the groundwater impacts associated 
with SWMU 1/AOC 1. The overarching goal was to move forward with the selection of a remedy for the 
known significant groundwater impacts, while continuing the characterization efforts for the soil.  

The remedial goals for the groundwater will be selected prior to the development of the Soils Risk 
Assessment. Consequently, there is uncertainty, at this juncture, as to what the cumulative hypothetical 
future risks may be to individuals when accounting for exposures to both groundwater and soil. Nonetheless, 
the impact and magnitude of this uncertainty with respect to cumulative risks can only be understood, 
evaluated, and addressed at the time when the Soils Risk Assessment and Soils CMS/FS are being 
completed. As discussed with the agencies, the approach of moving forward with a groundwater remedy 
while information about soil impacts are still being collected is a common approach used in regulatory 
remedial investigations and remedy selection programs and does not jeopardize the overall protectiveness 
of the groundwater remedy. The potential for material cumulative impacts associated with the presence of 
chemicals in both the groundwater and the soil will be discussed in the upcoming Soils Risk Assessment and 
accounted for in the upcoming soils remedy selection process, if appropriate and necessary. 
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10. Conclusions and Recommendations 

A comprehensive groundwater risk assessment was conducted, in accordance with the agency-approved 
RAWP and RAWP Addendum (ARCADIS, 2008; 2009), in order to provide information about potential health 
threats and ecological risks posed by groundwater impacted by chemical releases from SWMU 1/AOC 1 and 
SWMU 2 and to assist risk management decision making (USEPA, 1989; USEPA, 1997a). The GWRA 
combines the quantitative estimates of risk with the findings of the RFI/RI Volume 2 and RFI/RI Volume 2 
Addendum (CH2M HILL, 2009a,b) and recommends a final list of compounds, referred to as COCs, to be 
carried forward to the CMS/FS. Specifically, COCs are defined as those COPCs that are (1) determined to 
be present in site groundwater at levels of potential concern to future human health or the environment, and 
(2) likely associated with groundwater at SWMU 1/AOC 1 or SWMU 2. The COCs represent those 
constituents that are recommended to be carried forward to the CMS/FS for risk management 
considerations. 

The key conclusions and recommendations of the GWRA were conservatively based on estimates of 
potential future risk/noncancer hazard at each individual monitoring well and are summarized as follows: 

• The potential transport of constituents in groundwater to the Colorado River represents an insignificant 
transport pathway:  floodplain COPCs are not being transported to the Colorado River at concentrations 
that exceed screening-level surface water criteria. Accordingly, it may be concluded that quantitative 
surface water human health and ecological risk assessments for this pathway are not warranted. 

• Because there is no current direct or indirect complete exposure pathway for contact with impacted site 
groundwater, there is no human population currently at risk of adverse health effects due to the 
presence of hexavalent chromium in the groundwater. 

• Because there is no significant ecological exposure pathway for contact with impacted site groundwater, 
there are no ecological receptors currently at risk of adverse effects due to the presence of COPCs in 
the groundwater. 

• The following COPCs are either consistently detected at individual wells below target risk thresholds, or 
were detected infrequently at concentrations at individual wells only slightly above a target risk threshold: 
aluminum, barium, beryllium, cadmium, cobalt, copper, mercury, nickel, nitrate as nitrogen, selenium, 
silver, thallium, and zinc. Accordingly, as these compounds do not represent significant sources of 
potential future risk/noncancer hazard, the risk assessment would support that these constituents are not 
COCs and, thus, it is recommended that these constituents not be carried forward to the CMS/FS. 

• There are a total of seven  COPCs that were detected in groundwater at concentrations that were 
calculated to potentially pose a risk/hazard to future hypothetical groundwater users:  
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– Fluoride, lead, molybdenum, and vanadium are estimated to be a low to moderate potential risk/hazard. 

– Arsenic and antimony are estimated to be a moderate potential risk/hazard. 

– Hexavalent chromium is estimated to be a moderate to high potential risk/hazard. 

• As detailed in the RFI/RI Volume 2 (CH2M HILL, 2009a), the weight of the evidence supports that, of 
these seven constituents that could potentially pose a risk/hazard to future hypothetical groundwater 
users, only hexavalent chromium and, potentially, molybdenum are considered to be associated with 
SWMU 1/AOC 1. 

• The RFI/RI Volume 2 (CH2M HILL, 2009a) states that the presence of fluoride, lead, vanadium, 
antimony, and arsenic does not coincide with historical discharges to the BCW or the inactive injection 
well PGE-8. The RFI/RI Volume 2 concludes that local variability of naturally occurring groundwater in 
the basin or localized anomalous detections as the explanations for the presence of these constituents in 
groundwater (CH2M HILL, 2009a). Accordingly, these constituents are not COCs and, thus, it is 
recommended that the following COPCs not be carried forward to the CMS/FS:  fluoride, lead,  
vanadium, antimony, and arsenic. 

• Additional detailed evaluations of molybdenum were conducted to more fully explore the uncertainties 
associated with the estimated noncancer hazards calculated for molybdenum, and provide the risk 
managers with a more in-depth evaluation of the weight of the evidence with respect to the presence 
and potential future health hazards associated with the molybdenum. Incorporating more recent 
toxicological information and agency-recommended approaches for integrating essential nutrient 
information into the risk assessment process (USEPA, 2007b) suggests that that molybdenum is unlikely 
to pose adverse health effects to future hypothetical receptors that may use site groundwater as a 
potable source of water. Accordingly, the results of the risk assessment would support that molybdenum 
is not a COC and, thus, it is recommended that molybdenum not be carried forward to the CMS/FS. 

• Hexavalent chromium is present at concentrations that could pose a potential hazard to the future 
hypothetical groundwater user, if the groundwater were in the future to be used as a potable source of 
water. Based the on the results of the risk estimates, and the fact that the presence of hexavalent 
chromium is related to historical releases from SWMU 1/AOC 1, hexavalent chromium is the only COC. 
Accordingly, it is recommended that the COC, hexavalent chromium, be carried forward to the CMS/FS. 

• In addition to hexavalent chromium, the RFI/RI Volume 2 and Volume 2 Addendum identified three other 
COPCs as potentially associated with SWMU 1/AOC 1: selenium, nitrate as nitrogen, and molybdenum. 
Selenium, nitrate as nitrogen, and molybdenum were thoroughly evaluated in this GWRA. As described 
in earlier sections, the weight of the evidence for these three compounds suggests that they would not 
be expected to pose a significant risk/noncancer hazard to future hypothetical groundwater users at the 
site. Although the risk assessment concludes that these three compounds are not believed to be a 
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source of significant risk/noncancer hazard and, thus, would not be considered COCs, because each 
exceeds an HI of 1.0 at one or more wells, DTSC has directed PG&E to carry selenium, nitrate as 
nitrogen, and molybdenum forward into the CMS/FS. 
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Table 2-1
Representative Upland Animal Species

Common Name Scientific Name Conservation Status Habitat Feeding Guild
Confirmed 

Present
Potentially 

Present
Comments

Bald eagle Haliaeetus leucocephalus State endangered Large trees and/or cliffs Raptor No No

Brewer’s blackbird Euphagus 
cyanocephalus

No status Open trees and shrubs Insectivore, 
herbivore

Yes Yes

Cactus wren Campylorhyncus 
brunneicapillus

No status Desert succulent shrub, desert wash, and Joshua tree 
habitats

Invertivore, frugivore Yes Yes Included in Havasu species list; 
uncommon.

California condor Gymnogyps californianus State and federally 
endangered

High desert canyon lands and plateau; caves, ledges, 
or large trees necessary for nesting; high perches 
necessary for roosting

Carnivore; carrion No No No suitable habitat.  Site is not 
within reintroduction areas.

Canyon wren Catherpes mexicanus No status Canyons and cliffs Insectivore Yes Yes

Common raven Corvus corax No status Open terrain with cliffs Omnivore Yes Yes

Gambel’s quail Callipepla gambelii No status Desert habitats Herbivore Yes Yes Common and nesting in 
Havasu.

Greater roadrunner Geococcyx californianus No status Trees and arid open land Carnivore Yes Yes Common and nesting in 
Havasu.

Mourning dove Zenaida macroura No status Open woodland or desert Herbivore Yes Yes Common and nesting in 
Havasu.

Red-tailed hawk Buteo jamencensis No status Adaptable Carnivore Yes Yes Common and nesting in 
Havasu.

Rock dove Clumba livia No status Urban areas, adaptable Omnivore No No

Turkey vulture Cathartes aura No status Open with large tree and cliffs Carnivore; carrion Yes Yes

California kingsnake Lampropeltis getulus 
california

No status All habitats except mountain Carnivore Yes Yes Included in Havasu species list.

Chuckwalla Sauromalus obesus No status Rocky outcrops and rocky hillsides Herbivore Yes Yes Included in Havasu species list.

Coachwhip Masticophis flagellum No status Wide range of habitats: desert, prairie, scrubland, 
juniper-grassland, woodland, thornforest, farmland, 
creek valleys, and swamps; usually in dry open terrain

Carnivore Yes Yes

Desert horned lizard Phynosoma platyrhinos No status All desert scrub types and grass/forb stages of 
pine/juniper woodlands

Invertivore, 
herbivore

Yes Yes Included in Havasu species list.

Desert iguana Dipsosaurus dorsalis No status Creosote scrub, sandy creosote flats Herbivore Yes Yes

Desert tortoise Gopherus agassizii State and federally 
threatened

Mohave Desert scrub Herbivore No No No suitable habitat or foraging 
vegetation (PG&E, 2006).

Birds

Reptiles
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Table 2-1
Representative Upland Animal Species

Common Name Scientific Name Conservation Status Habitat Feeding Guild
Confirmed 

Present
Potentially 

Present
Comments

Ground snake Sonora semiannulata No status Hillsides or flats with or without rocks, usually where 
there is fine wind-blown sand

Invertivore Yes Yes Included in Havasu species list.

Mohave rattlesnake Crotalus scutulatus No status Desert, grassland/herbaceous, shrubland/chaparral, 
woodland/conifer, woodland/hardwood, 
woodland/mixed

Carnivore No No

Pine-gopher snake Pituophis melanoleucus No status All habitats; absent from densely forested areas Carnivore Yes Yes Included in Havasu species list.

Side-blotched lizard Uta stansburiana No status Desert scrub, desert wash, creosote Invertivore Yes Yes Included in Havasu species list.

Sidewinder Crotalus cerastes No status Wide variety of habitats most frequently desert 
washes and flats with scrub cover and windblown 
sand

Carnivore Yes Yes Included in Havasu species list.

Speckled rattlesnake Crotalus mitchellii No status Rocky areas and slopes in desert and chaparral 
habitats; occasionally in pine-juniper and woodland 
habitat

Carnivore Yes Yes Included in Havasu species list.

Spotted leaf-nosed 
snake

Phyllorynchus decurtatus No status Rocky and sandy flats and slopes to 3000 feet; most 
abundant in areas of mixed sandy and rocky soil with 
some brush cover

Carnivore Yes Yes Included in Havasu species list.

Western blind snake Leptotyphlops humilis No status Wide variety of habitats at low elevations Insectivore Yes Yes Included in Havasu species list.

Western diamondback 
rattlesnake

Crotalus atrox No status Flats and foothills, prefers brushy areas, riparian 
habitats

Carnivore Yes Yes

Western long-nosed 
snake

Rhinocheilus lecontei 
lecontei

No status Grasslands, arid brushlands Carnivore Yes Yes Included in Havasu species list.

Western whiptail lizard Cnemidorphorus tigris No status Valley foothills (hardwoods, mixed conifer, pine-
juniper)

Invertivore Yes Yes

Zebra-tailed lizard Callisaurus draconoides No status Sandy and gravelly desert flats, creosote scrub Invertivore Yes Yes

American badger Taxidea taxus No status Drier open stages of most shrub, forest, and 
herbacious habitat

Carnivore Yes Yes

Black-tailed hare Lepus californicus No status Cropland/hedgerow, desert, grassland/herbaceous, 
savanna

Herbivore Yes Yes

Bobcat Lynx rufus No status Brushy stages of low/mid elevation conifer, oak, 
riparian

Carnivore Yes Yes

California ground 
squirrel 

Spermophilus beecheyi No status Found in a wide variety of habitats; usually in open 
areas in many plant communities 

Herbivore No No

California myotis Myotis californicus No status Desert, chaparral, woodland, and forest from sea level 
up to ponderosa pine, mixed conifer, and Jeffery pine

Invertivore Yes Yes Included in Havasu species list.

Mammals
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-1
Representative Upland Animal Species

Common Name Scientific Name Conservation Status Habitat Feeding Guild
Confirmed 

Present
Potentially 

Present
Comments

Cave myotis Myotis velifer CSC; no federal status Desert scrub, desert wash, desert succulent scrub, 
and desert riparian

Insectivore Yes Yes Included in Havasu species list.

Coyote Canis latrans No status Open brush, scrub, herbaceous habitats Carnivore Yes Yes

Deer mouse Peromyscus maniculatus No status All habitats Herbivore, 
invertivore

Yes Yes

Desert cottontail Sylvilagus audubonii No status Grasslands, open forests, desert shrub Herbivore, granivore Yes Yes

Desert kit fox Vulpes macrotis State status: protected 
furbearing mammal

Annual grasslands or grassy open stages of 
vegetation w/scattered brush

Carnivore Yes Yes

Desert shrew Notiosorex crawfordi No status Desert wash, desert scrub, desert riparian, mixed 
chaparral, and pinyon/juniper habitats

Invertivore No Yes

Desert woodrat Neotoma lepida No status Joshua tree, pinyon-juniper, most desert habitats Herbivore, granivore Yes Yes

Marriam kangaroo rat Dipodomys merriami No status Desert scrub and alkali desert shrub, sagebrush, 
Joshua tree, prefers sparse habitat

Granivore Yes Yes

Nelson’s bighorn 
sheep

Ovis canadesis nelsoni USBLM: sensitive
FS: sensitive

Desert mountain ranges, alpine dwarf shrub, low 
sage, desert shrub

Herbivore Yes Yes

Pallid bat Antrozous pallidus CSC; no federal status Common in open dry habitats with rocky areas for 
roosting

Invertivore Yes Yes Included in Havasu species list.

Raccoon Procyon lotor No status All habitats except alpine and desert w/out water Carnivore, frugivore, 
granivore, 
invertivore, piscivore

Yes Yes

Stripped skunk Mephitis mephitis No status Earlier successional stages of conifer and dec. forest, 
intermediate canopy

Carnivore, frugivore, 
invertivore

Yes Yes

Whitetail antelope 
squirrel

Ammospermophilus 
leucurus

No status Desert scrub Omnivore Yes Yes

Yuma myotis Myotis yumanensis Federal species of 
concern

Wide variety of habitats, optimally open forest and 
woodlands with a source of water over which to feed

Insectivore Yes Yes Included in Havasu species list.

Notes:

FS = federal status
USBLM = Bureau of Land Management

Source:

PG&E. 2006. Desert Tortoise Presence/Absence Surveys for the PG&E Topock Compressor Station Expanded Groundwater Extraction and Treatment System. July.

CSC = Department of Fish and Game California special concern species; possibly vulnerable to extinction (have declining populations)
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-2
Representative Upland Plant Species

Common Name Scientific Name Family
Conservation 
Status

Habitat
Confirmed 

Present
Potentially 

Present

Catclaw acacia Acacia greggii Fabaceae No status Wash Yes Yes

White burrobush Ambrosia dumosa Asteraceae No status Creosote bush scrub No No

Cushenbury milk-vetch Astragalus albens Fabaceae Federally 
endangered

Rocky areas; elevation range 3600 to 5400 feet No No

Lane mountain milk-vetch Astragalus jaegerianus Fabaceae Federally 
endangered

Shrub association No No

Cattle-spinach (also known as 
allscale)

Atriplex polycarpa Chenopodiaceae No status Creosote bush scrub Yes Yes

Sweetbush Bebbia juncea aspera Asteraceae No status Creosote bush scrub Yes Yes

Foothills palo verde Cercidium microphylla Fabaceae No status Wash Yes Yes

Straw-bed pincushion Chaenactis carphoclinia Asteraceae No status Wash annuals Yes Yes

Brittle spiny flower (also known as 
spineflower)

Chorizanthe brevicornu Polygonaceae No status Creosote bush scrub Yes Yes

Soft-prairie clover (also known as 
dalea)

Dalea mollissima Fabaceae No status Creosote bush scrub No No

Barnaby smokethorn Dalea spinosa Fabaceae No status Wash No No

White brittlebush Encelia farinosa Asteraceae No status Creosote bush scrub Yes Yes

Parish’s daisy Erigeron parishii Asteraceae Federally 
threatened

Limestone substrate; rocky slopes No No

Skeleton weed Eriogonum deflexum Polygonaceae No status Wash annuals Yes Yes

Trumpet buckwheat (also known as 
desert trumpet)

Eriogonum inflatum Polygonaceae No status Creosote bush scrub Yes Yes

Cushenbury buckwheat Eriogonum ovalifolium 
var. Vineum

Polygonaceae Federally 
endangered

Limestone areas, elevation range 4500 to 6300 
feet

No No

Barrel cactus Ferocactus cylindraceus Cactaceae No status Creosote bush scrub Yes Yes

White cheesebush Hymenoclea salsola Asteraceae No status Creosote bush scrub Yes Yes

Desert-lavender Hyptis emoryi Lamiaceae No status Wash No No

Small flower ratany Krameria erecta Kramerianceae No status Creosote bush scrub No No

November 2009 Page 1 of 2



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-2
Representative Upland Plant Species

Common Name Scientific Name Family
Conservation 
Status

Habitat
Confirmed 

Present
Potentially 

Present

Bristley langloisia Langloisia setosissma Polemoniaceae No status Wash annuals No No

Creosote bushes Larrea tridentata Zygophyllaceae No status Dry hills and well-drained areas Yes Yes

Pepper grass Lepidium densiflorum Brassicaceae No status Wash annuals Yes Yes

Arizona lupine Lupinus arizonicus Fabaceae No status Wash annuals Yes Yes

Beavertail cactus Opuntia basilaris Cactaceae No status Creosote bush scrub Yes Yes

Straw-top cholla (also known as 
golden cholla)

Opuntia echinocarpa Cactaceae Vulnerable Creosote bush scrub Yes Yes

Cushenbury oxytheca Oxytheca parishii Var. 
Goodmaniana

Polygonaceae Federally 
endangered

Limestone talus, 1300 to 2000 meters No No

Smoke tree Psorothamnus spinosus Fabaceae Arizona state 
protected status: 
salvage assessed

Wash Yes Yes

Notch-leafed phacelia Phacelia crenulata Hydrophyllaceae No status Wash Yes Yes

Honey mesquite Prosopis glandulosa Fabaceae No status Wash Yes Yes

Common Mediteranean grass (also 
known as split grass)

Schismus barbatas Poaceae No status Wash annuals No No

Brown-plume wire-lettuce Stephanomeria 
pauciflora

Asteraceae No status Wash Yes Yes
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-3
Representative Riparian Animal Species

Common Name Scientific Name
Conservation 
Status

Habitat Feeding Guild
Confirmed 

Present
Potentially 

Present
Comments

American coot Fulica americana No status Dense emergent aquatic 
vegetation

Omnivore Yes Yes

Arizona Bell’s vireo Vireo bellii arisonae State endangered Dense vegetation Insectivore Yes Yes

Belted kingfisher Ceryle alcyon No status Riparian or aquatic Carnivore Yes Yes

Brown-crested 
flycatcher

Yiarchus tryannulus LC; DFG-CSC Riparian thicket Insectivore Yes Yes Nests locally according to 
Havasu.

California brown 
pelican

Pelecanus occidentalis 
californicus

State and federally 
endangered

Uncommon transient at 
many Arizona lakes and 
rivers

Piscivore No Yes

Crissal thrasher Toxostoma crissale LC, DFG-CSC, 
USFWS-BCC

Dense thickets Omnivore Yes Yes Common and nesting in 
Havasu.

Gambel’s quail Callipepla gambelii No status Desert habitats Herbivore Yes Yes Common and nesting in 
Havasu.

Gila woodpecker Melanerpes uropygailis State endangered Riparian trees Insectivore, 
herbivore

Yes Yes Common and nesting in 
Havasu.

Great blue heron Ardea herodias LC, CDF sensitive Requires trees for 
nesting

Carnivore Yes Yes Common and nesting in 
Havasu.

Great egret Casmerodius albus LC, CDF sensitive Requires trees for 
nesting

Carnivore, 
insectivore

Yes Yes Common and nesting in 
Havasu.

Great-tailed grackle Quiscalus mexicanus No status Open near water Omnivore Yes Yes Common and nesting in 
Havasu.

Least Bell’s vireo Vireo bellii pusillus State and federally 
endangered

Dense vegetation Insectivore Yes Yes Common and nesting in 
Havasu.

Lesser nighthawk Chordeiles acutipennis No status Riparian and open low 
lands

Insectivore Yes Yes Common and nesting in 
Havasu.

Birds
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-3
Representative Riparian Animal Species

Common Name Scientific Name
Conservation 
Status

Habitat Feeding Guild
Confirmed 

Present
Potentially 

Present
Comments

Mallard Anas platyrhynchos No status River, riparian 
vegetation

90% herbivore, 
10% insectivore

Yes Yes Common and nesting in 
Havasu.

Northern rough-winged 
swallow

Stegidopteryx 
serripennis

No status Trees or cliffs Insectivore Yes Yes Common and nesting in 
Havasu.

Pied-billed grebe Podilymbus podiceps No status Open water and 
vegetation

Omnivore Yes Yes Common and nesting in 
Havasu.

Song sparrow Melospiza melodia LC in Alameda and 
San Pablo counties

Riparian Herbivore, 
carnivore

Yes Yes Common and nesting in 
Havasu.

Sonoran yellow 
warbler

Dendroica petechia 
sonorana

LC; DFG-CSC, 
USFWS-BCC

Riparian woodlands, 
coastal/desert lowlands

Insectivore, 
herbivore

No No

Southwestern willow 
flycatcher

Epidonax tailli extimus Federally 
endangered

Dense riparian 
vegetation

Insectivore Yes Yes Listed as nesting locally 
in Havasu, but 

Western yellow-billed 
cuckoo

Coccyzus americanus 
occidentalis

State endangered Densely foliated 
deciduous trees esp. 
willows; large blocks of 
Riparian woodland

Insectivore Yes Yes

Yellow-breasted chat Icteria virens LC, DFG-CSC Riparian thickets Insectivore, 
herbivore

Yes Yes Listed as nesting locally 
in Havasu, and common

Yuma clapper rail Rallus longirostris 
yumanensis

State and federally 
endangered

Fresh water and 
brackish marshes

Insectivore Yes Yes Listed as nesting locally 
in Havasu, but 
uncommon.

Pine-gopher snake Pituophis melanoleucus No status All habitats; absent from 
densely forested areas

Carnivore Yes Yes Included in Havasu 
species list.

Western diamondback 
rattlesnake

Crotalus atrox No status Flats and foot hills, 
prefers brushy areas, 
riparian habitats

Carnivore Yes Yes Included in Havasu 
species list.

Reptiles
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-3
Representative Riparian Animal Species

Common Name Scientific Name
Conservation 
Status

Habitat Feeding Guild
Confirmed 

Present
Potentially 

Present
Comments

Arroyo toad Bufo microscaphus 
californicus

Federally 
endangered

Desert riparian Insectivore No No

Bonytail chub Gila elegans State and federally 
endangered

Warm, swift, turbid 
mainstem rivers of the 
Colorado River basin

Omnivore No Yes

Razorback sucker Xyrauchen texanus State and federally 
endangered

Riverine and lacustrine 
areas; generally not in 
fast-moving waters and 
may use backwaters

Benthic 
invertebrates

No Yes

Colorado pikeminnow Ptychocheilus lucius State and federally 
endangered

Colorado River Carnivore No No This species extirpated 
from the lower Colorado 
River basin.

Beaver Castor canadesis No status Riparian Herbivore Yes Yes

Bobcat Lynx rufus No status Brushy stages of low/mid 
elevation conifer, oak, 
riparian

Carnivore Yes Yes

Cave myotis Myotis velifer CSC; no federal 
status

Desert scrub, desert 
wash, desert succulent 
scrub, and desert 
riparian

Insectivore Yes Yes Included in Havasu 
species list.

Deer mouse Peromyscus maniculatus No status All habitats Herbivore, 
invertivore

Yes Yes

Mammals

Amphibians

Fish
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-3
Representative Riparian Animal Species

Common Name Scientific Name
Conservation 
Status

Habitat Feeding Guild
Confirmed 

Present
Potentially 

Present
Comments

Desert shrew Notiosorex crawfordi No status Desert wash, desert 
scrub, desert riparian, 
mixed chaparral, and 
pinyon/juniper habitats

Invertivore No Yes

Raccoon Procyon lotor No status All habitats except alpine 
and desert w/out water

Carnivore, 
frugivore, 
granivore, 
invertivore, 
piscivore

Yes Yes

Notes:

CDF = California Department of Forestry and Fire Protection: Sensitive

DFG-CSC = Department of Fish and Game - California Special Concern Species
USFWS-BCC = U.S. Fish and Wildlife Service: Birds of Conservation Concern

CSC = Department of Fish and Game California special concern species; possibly vulnerable to extinction (have declining populations)

LC = Least Concern. Least Concern (LC) is an International Union for the Conservation of Nature and Natural Resources (IUCN) category assigned to extant species or lower taxa 
which have been evaluated but do not qualify for any other category. As such they do not qualify as threatened, nor Near Threatened, nor (prior to 2001) Conservation Dependent. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-4
Representative Riparian Plant Species

Common Name Scientific Name Family
Conservation 
Status

Habitat
Confirmed 

Present
Potentially 
Present

Sedge Carex sp. Cyperaceae No status Wetland Yes Yes

Palo verde Cericidum sp. Fabaceae No status Desert riparian Yes Yes

Arrowweed Pluchea sericea Asteraceae No status Desert scrub, desert wash, desert 
riparian

Yes Yes

Common reed Phragmites communis Poaceae No status Wetland Yes Yes

Mesquite Prosopis sp. Fabaceae No status Desert riparian, desert wash Yes Yes

Bulrush Scirpus sp. Cyperaceae No status Wetland Yes Yes

Tamarisk (also known as 
salt cedar)

Tamarix sp. Tamaraceae No status Desert riparian, desert wash Yes Yes

Cattail Typha sp. Typhaceae No status Wetland Yes Yes
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-5
SWMUs, AOCs, and Other Undesignated Areas

SWMU/AOC/Undesignated Area
Location Inside or Outside 

Developed Areas of Topock 
Compressor Station

Risk Assessment Activities

SWMU 1- Former Percolation Bed Outside HHRA and ERA 

SWMU 2 - Inactive Injection Well (PGE-08) Inside HHRA and ERA 

Soil

SWMU 5 - Former Sludge Drying Bedsa Inside No HHRA Activities Planned

SWMU 6 - Former Chromate Reduction Tanka Inside No HHRA Activities Planned

SWMU 8 - Former Process Pump Tanka Inside No HHRA Activities Planned

SWMU 9 - Former Transfer Sumpa Inside No HHRA Activities Planned

Unit 4.3 - Oil/Water Holding Tanka Inside No HHRA Activities Planned

Unit 4.4 - Former Oil/Water Separatora Inside No HHRA Activities Planned

Unit 4.5 - Former Portable Waste Oil Storage Tanka Inside No HHRA Activities Planned

SWMU 1/AOC 1 - Former Percolation Bed Outside HHRA and ERA

AOC 4 - Debris Ravine Outside HHRA and ERA 

AOC 5 - Cooling Tower A Inside HHRA

Groundwater
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-5
SWMUs, AOCs, and Other Undesignated Areas

SWMU/AOC/Undesignated Area
Location Inside or Outside 

Developed Areas of Topock 
Compressor Station

Risk Assessment Activities

AOC 6 - Cooling Tower B Inside HHRA

AOC 7 - Hazardous Material Storage Area Inside HHRA

AOC 8 – Paint Lockers Inside HHRA

AOC 9 - Southeast Fence Line (Outside Visitor Parking Area) Outside HHRA and ERA

AOC 10 - East Ravine Outside HHRA and ERA

AOC 11 - Topographic Low Areas Outside HHRA and ERA

AOC 12 - Fill Area Outside HHRA and ERA

AOC 13 - Unpaved Areas within the Compressor Station Inside HHRA

AOC 14 - Railroad Debris Site Outside HHRA and ERA

AOC 15 - Auxiliary Jacket Water Cooling Pumps Inside HHRA

AOC 16 - Sand Blast Shelter Inside HHRA

AOC 17 - Onsite Septic System Inside HHRA

AOC 18 - Combined Wastewater Transference Pipelinesa Inside No HHRA Activities Planned

AOC 19 - Former Cooling Liquid Mixing Area Inside HHRA

AOC 20 - Industrial Floor Drains Inside HHRA
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 2-5
SWMUs, AOCs, and Other Undesignated Areas

SWMU/AOC/Undesignated Area
Location Inside or Outside 

Developed Areas of Topock 
Compressor Station

Risk Assessment Activities

Potential Pipe Disposal Area Outside HHRA and ERA

Former 300B Pipeline Liquids Tanka Outside No HHRA or ERA Activities Planned; 
Pending Results from Part A Work Plan Investigation

Notes:

a These units have been previously closed but additional investigation has been requested by the California Department of Toxic Substances Control (DTSC).

b Sampling will not proceed unless buried metal piping is located during geophysical analysis. Asbestos is the only potential constituent of concern.

AOC = Area of Concern
ERA = Ecological Risk Assessment
HHRA = Human Health Risk Assessment
SWMU = Solid Waste Management Unit

Sources:

Part A Work Plan = Draft RCRA Facility Investigation/Remedial Investigation Soil Investigation Work Plan Part A  (CH2M HILL, 2006)

Part B Work Plan = Draft RCRA Facility Investigation/Remedial Investigation Soil Investigation Work Plan Part B  (CH2M HILL, 2007)
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.

CW-1D 02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 8

CW-1M 02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 8

CW-2D 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8

CW-2M 02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 8

CW-3D 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8

CW-3M 02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 8

CW-4D 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8

CW-4M 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8

MW-1 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2

MW-10 09/21/2004 - 05/04/2006 6 06/10/2004 - 03/11/2008 15 09/21/2004 - 03/11/2008 14 07/01/1997 - 03/11/2008 18

MW-11 09/21/2004 - 12/12/2005 5 06/10/2004 - 10/12/2006 10 09/21/2004 - 07/17/2007 11 07/01/1997 - 05/03/2007 14

MW-12 06/09/2004 - 12/13/2005 6 06/09/2004 - 05/05/2008 17 06/09/2004 - 05/05/2008 17 07/01/1997 - 05/05/2008 21

MW-13 12/13/2005 - 05/02/2006 2 12/13/2005 - 05/02/2006 2 12/13/2005 - 05/02/2006 2 07/01/1997 - 05/02/2006 7

MW-14 09/08/2004 - 05/02/2006 2 05/11/2005 - 05/02/2006 2 05/11/2005 - 05/02/2006 2 07/01/1997 - 05/02/2006 7

MW-15 05/04/2007 - 05/04/2007 1 07/01/1997 - 05/04/2007 6

MW-19 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 09/01/2000 - 05/02/2006 5

MW-20-100 10/10/2007 - 10/10/2007 1 10/10/2007 - 10/10/2007 1 06/15/1999 - 10/10/2007 5

MW-20-130 09/24/2004 - 12/16/2005 5 09/24/2004 - 05/03/2007 12 09/24/2004 - 05/03/2007 12 06/15/1999 - 05/03/2007 16

MW-20-70 09/24/2004 - 05/05/2006 6 09/24/2004 - 10/11/2007 13 09/24/2004 - 10/11/2007 13 06/15/1999 - 10/11/2007 17

MW-21 12/14/2005 - 12/14/2005 1 12/14/2005 - 05/06/2008 4 12/14/2005 - 05/06/2008 4 09/01/2000 - 05/06/2008 8

MW-22 12/17/2007 - 07/29/2008 3 12/17/2007 - 07/29/2008 3 09/01/2000 - 07/29/2008 7

MW-23 12/11/2007 - 05/06/2008 4 12/11/2007 - 05/06/2008 4 09/01/2000 - 05/06/2008 8

Aluminum Antimony Arsenic Barium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Aluminum Antimony Arsenic Barium

MW-24A 12/12/2007 - 05/08/2008 3 07/18/2007 - 05/08/2008 4 09/01/2000 - 05/08/2008 7

MW-24B 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 07/18/2007 2 09/01/2000 - 05/04/2006 5

MW-24BR 09/01/2000 - 06/08/2004 4

MW-25 06/09/2004 - 05/03/2006 6 06/09/2004 - 03/06/2007 10 06/09/2004 - 03/06/2007 10 06/15/1999 - 03/06/2007 14

MW-26 12/11/2007 - 05/05/2008 3 12/11/2007 - 05/05/2008 3 06/09/1999 - 05/05/2008 7

MW-27-20 02/19/2004 - 02/19/2004 1 06/15/1999 - 06/10/2003 4

MW-27-60 02/23/2005 - 03/14/2005 2

MW-27-85 02/23/2005 - 03/14/2005 2

MW-28-25 02/20/2004 - 02/20/2004 1 06/15/1999 - 06/10/2003 4

MW-28-90 06/10/2004 - 06/10/2004 1

MW-29 06/15/1999 - 06/11/2003 4

MW-3 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2

MW-30-30 02/19/2004 - 02/19/2004 1 10/08/2007 - 10/08/2007 1 10/08/2007 - 10/08/2007 1 06/15/1999 - 10/08/2007 5

MW-30-50 06/10/2003 - 06/10/2003 1

MW-31-135 05/01/2007 - 05/01/2007 1 06/10/2004 - 05/01/2007 2

MW-31-60 03/09/2005 - 03/09/2005 1 03/09/2005 - 10/06/2005 2 03/09/2005 - 10/06/2005 2 06/15/1999 - 10/06/2005 6

MW-32-20 02/18/2004 - 02/18/2004 1 06/10/2003 - 06/10/2003 1

MW-32-35 02/18/2004 - 02/18/2004 1 12/10/2007 - 05/06/2008 3 12/10/2007 - 05/06/2008 3 06/10/2003 - 05/06/2008 4

MW-33-150 03/16/2005 - 03/16/2005 1

MW-33-210 05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1 02/24/2005 - 05/05/2006 3

MW-33-40 02/19/2004 - 02/19/2004 1 06/11/2003 - 06/09/2004 2

MW-33-90 02/17/2004 - 05/03/2006 2 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 06/11/2003 - 05/03/2006 3
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Aluminum Antimony Arsenic Barium

MW-34-100 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 05/03/2006 - 04/30/2007 2 02/23/2005 - 04/30/2007 4

MW-34-55 02/18/2004 - 12/14/2005 6 06/08/2004 - 10/04/2006 9 06/08/2004 - 10/04/2006 9 06/16/2003 - 10/04/2006 10

MW-34-80 06/08/2004 - 12/14/2005 6 06/08/2004 - 04/30/2007 13 06/08/2004 - 04/30/2007 13 06/16/2003 - 04/30/2007 15

MW-35-135 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/04/2007 2 06/10/2004 - 05/04/2007 3

MW-35-60 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 06/10/2004 - 05/02/2006 2

MW-36-100 06/15/2004 - 06/15/2004 1

MW-36-20 06/15/2004 - 06/15/2004 1

MW-36-40 06/16/2004 - 06/16/2004 1

MW-36-50 06/17/2004 - 06/17/2004 1

MW-36-70 06/17/2004 - 06/17/2004 1

MW-36-90 06/15/2004 - 06/15/2004 1

MW-37D 06/11/2004 - 05/03/2006 7 06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13

MW-37S 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 06/10/2004 - 05/04/2006 2

MW-38D 05/03/2007 - 07/17/2007 2 06/10/2004 - 05/03/2007 2

MW-38S 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 07/17/2007 2 06/11/2004 - 05/04/2006 2

MW-39-100 06/15/2004 - 06/15/2004 1

MW-39-40 06/18/2004 - 06/18/2004 1

MW-39-50 06/18/2004 - 06/18/2004 1

MW-39-60 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 06/18/2004 - 05/02/2006 2

MW-39-70 06/18/2004 - 06/18/2004 1

MW-39-80 06/17/2004 - 06/17/2004 1

MW-4 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Aluminum Antimony Arsenic Barium

MW-40D 05/04/2007 - 05/04/2007 1 06/14/2004 - 05/04/2007 2

MW-40S 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 06/15/2004 - 05/03/2006 2

MW-41D

MW-41M

MW-41S

MW-42-30 02/23/2005 - 03/16/2005 2

MW-42-55 02/23/2005 - 03/16/2005 2

MW-42-65 02/24/2005 - 03/16/2005 2

MW-43-25 03/07/2005 - 03/07/2005 1 12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3 03/15/2005 - 05/07/2008 4

MW-43-75 03/07/2005 - 03/07/2005 1 03/15/2005 - 03/15/2005 1

MW-43-90 03/07/2005 - 03/07/2005 1 03/15/2005 - 03/15/2005 1

MW-44-115 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

MW-44-125 05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1

MW-44-70

MW-45-095a 05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

MW-46-175 05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

MW-46-205

MW-47-115

MW-47-55 05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

MW-48 12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3

MW-49-135

MW-49-275

November 2009 Page 4 of 40



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Aluminum Antimony Arsenic Barium

MW-49-365

MW-5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

MW-50-095

MW-50-200 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

MW-51 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

MW-52D

MW-52M

MW-52S

MW-53D

MW-53M

MW-54-140

MW-54-195

MW-54-85

MW-55-120

MW-55-45

MW-56D

MW-56M

MW-56S

MW-6 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

MW-7 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

MW-8 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

MW-9 12/17/2004 - 12/17/2004 1 12/17/2004 - 12/17/2004 1 12/17/2004 - 05/03/2007 2 07/01/1997 - 05/03/2007 7

November 2009 Page 5 of 40



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Aluminum Antimony Arsenic Barium

MWP-12

OW-1D 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15

OW-1M 10/01/2004 - 10/16/2007 15 12/21/2004 - 10/16/2007 14 12/21/2004 - 10/16/2007 14 10/01/2004 - 10/16/2007 15

OW-1S 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13

OW-2D 01/13/2005 - 10/17/2007 13 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14

OW-2M 07/28/2005 - 10/16/2007 12 05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13

OW-2S 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13

OW-3D 10/28/2004 - 12/14/2004 3 12/14/2004 - 12/14/2004 1 12/14/2004 - 12/14/2004 1 10/28/2004 - 12/14/2004 2

OW-3M 10/28/2004 - 05/04/2006 3 12/15/2004 - 05/04/2006 2 12/15/2004 - 05/01/2007 3 10/28/2004 - 05/01/2007 4

OW-3S 10/28/2004 - 11/16/2004 2 12/15/2004 - 12/15/2004 1 12/15/2004 - 04/30/2007 2 10/28/2004 - 04/30/2007 3

OW-5D 12/22/2004 - 10/17/2007 13 12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14

OW-5M 01/13/2005 - 10/17/2007 13 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14

OW-5S 12/21/2004 - 10/17/2007 13 12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14

Park Moabi-4 05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1

PE-1 03/17/2006 - 04/05/2006 2 03/21/2005 - 10/03/2005 2

PGE-6 07/01/1997 - 11/29/2001 3

PGE-7 09/01/2000 - 11/29/2001 2

PGE-7BR

PGE-8 07/01/1997 - 11/29/2001 3

PT-1D 03/17/2006 - 04/06/2006 2

PT-1M 03/17/2006 - 04/06/2006 2
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Aluminum Antimony Arsenic Barium

PT-1S 03/17/2006 - 04/06/2006 2

PT-2D 03/17/2006 - 04/06/2006 2

PT-2M 03/17/2006 - 04/06/2006 2

PT-2S 03/17/2006 - 04/06/2006 2

PT-3D 03/18/2006 - 04/05/2006 2

PT-3M 03/18/2006 - 04/07/2006 2

PT-3S 03/16/2006 - 04/03/2006 2

PT-4D 03/15/2006 - 04/05/2006 2

PT-4M 03/15/2006 - 04/07/2006 2

PT-4S 03/15/2006 - 04/06/2006 2

PT-5D 03/16/2006 - 04/07/2006 2

PT-5M 03/16/2006 - 04/07/2006 2

PT-5S 03/16/2006 - 04/07/2006 2

PT-6D 03/16/2006 - 04/04/2006 2

PT-6M 03/16/2006 - 04/04/2006 2

PT-6S 03/18/2006 - 04/04/2006 2

PT-7D 07/18/2007 - 07/18/2007 1

PT-7M 07/19/2007 - 07/19/2007 1

PT-7S 07/18/2007 - 07/18/2007 1

PT-8D 07/16/2007 - 07/16/2007 1

PT-8M 07/18/2007 - 07/18/2007 1

PT-8S 07/16/2007 - 07/16/2007 1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Aluminum Antimony Arsenic Barium

PT-9D 07/17/2007 - 07/17/2007 1

PT-9M 07/17/2007 - 07/17/2007 1

PT-9S 07/17/2007 - 07/17/2007 1

PTI-1D 03/15/2006 - 04/03/2006 2

PTI-1M 03/15/2006 - 04/04/2006 2

PTI-1S 03/15/2006 - 04/05/2006 2

PTR-1 07/19/2007 - 07/19/2007 1

PTR-2 07/18/2007 - 07/18/2007 1

TW-1 12/21/2004 - 12/21/2004 1 12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4

TW-2D 07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3 07/29/2004 - 04/05/2006 5 07/29/2004 - 06/15/2005 3

TW-2S 07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3

TW-3D 03/17/2006 - 04/05/2006 2

TW-4

TW-5

294 384 460 559

64 68 110 107

Number of 
Samples

Count of Wells 
Sampled
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

CW-1D

CW-1M

CW-2D

CW-2M

CW-3D

CW-3M

CW-4D

CW-4M

MW-1

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-19

MW-20-100

MW-20-130

MW-20-70

MW-21

MW-22

MW-23

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

02/07/2005 - 10/17/2007 7 02/07/2005 - 10/17/2007 7 02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 8

02/08/2005 - 10/17/2007 7 02/08/2005 - 10/17/2007 7 02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 8

02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8

02/09/2005 - 10/18/2007 7 02/09/2005 - 10/18/2007 7 02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 8

02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8

02/10/2005 - 10/18/2007 7 02/10/2005 - 10/18/2007 7 02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 8

02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8

02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8

05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 6 07/26/1997 - 07/18/2005 9

09/21/2004 - 03/11/2008 14 09/21/2004 - 03/11/2008 14 07/01/1997 - 10/02/2007 37 07/01/1997 - 03/11/2008 38

09/21/2004 - 10/12/2006 9 09/21/2004 - 10/12/2006 9 07/01/1997 - 07/17/2007 34 07/01/1997 - 07/17/2007 35

06/09/2004 - 05/05/2008 17 06/09/2004 - 05/05/2008 17 07/01/1997 - 05/05/2008 40 07/01/1997 - 05/05/2008 41

12/13/2005 - 05/02/2006 2 12/13/2005 - 05/02/2006 2 07/01/1997 - 10/02/2007 37 07/01/1997 - 10/02/2007 36

05/11/2005 - 05/02/2006 2 05/11/2005 - 05/02/2006 2 07/01/1997 - 10/02/2007 37 07/01/1997 - 10/02/2007 36

07/01/1997 - 10/02/2007 32 07/01/1997 - 10/02/2007 31

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 06/15/1998 - 10/05/2007 34 06/15/1998 - 10/05/2007 33

10/10/2007 - 10/10/2007 1 10/10/2007 - 10/10/2007 1 06/15/1999 - 10/10/2007 37 06/15/1999 - 10/10/2007 36

09/24/2004 - 05/03/2007 12 09/24/2004 - 05/03/2007 12 06/15/1999 - 10/05/2007 38 06/15/1999 - 10/05/2007 37

09/24/2004 - 10/11/2007 13 09/24/2004 - 10/11/2007 13 06/15/1998 - 10/11/2007 39 06/15/1998 - 10/11/2007 38

12/14/2005 - 05/06/2008 4 12/14/2005 - 05/06/2008 4 06/15/1999 - 05/06/2008 36 06/15/1999 - 05/06/2008 42

12/17/2007 - 07/29/2008 3 12/17/2007 - 07/29/2008 3 06/15/1998 - 10/10/2007 34 06/15/1998 - 07/29/2008 38

12/11/2007 - 05/06/2008 4 12/11/2007 - 05/06/2008 4 06/15/1998 - 05/06/2008 36 06/15/1998 - 05/06/2008 38

Cadmium Chromium, hexavalent Chromium, totalBeryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-24A

MW-24B

MW-24BR

MW-25

MW-26

MW-27-20

MW-27-60

MW-27-85

MW-28-25

MW-28-90

MW-29

MW-3

MW-30-30

MW-30-50

MW-31-135

MW-31-60

MW-32-20

MW-32-35

MW-33-150

MW-33-210

MW-33-40

MW-33-90

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cadmium Chromium, hexavalent Chromium, totalBeryllium

12/12/2007 - 05/08/2008 3 12/12/2007 - 05/08/2008 3 06/15/1998 - 07/18/2007 32 06/15/1998 - 05/08/2008 34

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 06/15/1998 - 07/18/2007 34 06/15/1998 - 07/18/2007 32

06/15/1998 - 05/08/2008 34 06/15/1998 - 05/08/2008 33

06/09/2004 - 03/06/2007 10 06/09/2004 - 03/06/2007 10 06/15/1999 - 10/02/2007 33 06/15/1999 - 10/02/2007 32

12/11/2007 - 05/05/2008 3 12/11/2007 - 05/05/2008 3 06/09/1999 - 10/02/2007 35 06/09/1999 - 05/05/2008 37

06/15/1999 - 10/02/2007 68 06/15/1999 - 10/02/2007 68

02/23/2005 - 10/02/2007 18 02/23/2005 - 10/02/2007 18

02/23/2005 - 05/06/2008 42 02/23/2005 - 05/06/2008 42

06/15/1999 - 10/04/2007 67 06/15/1999 - 10/04/2007 68

04/29/2004 - 05/07/2008 45 04/29/2004 - 05/07/2008 46

06/15/1999 - 10/04/2007 42 06/15/1999 - 10/04/2007 43

05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 6 07/26/1997 - 07/18/2005 9

10/08/2007 - 10/08/2007 1 10/08/2007 - 10/08/2007 1 06/15/1999 - 10/08/2007 58 06/15/1999 - 10/08/2007 66

03/19/2003 - 10/11/2006 45 03/19/2003 - 10/11/2006 51

04/16/2004 - 10/01/2007 14 04/16/2004 - 10/01/2007 14

03/09/2005 - 10/06/2005 2 03/09/2005 - 10/06/2005 2 06/15/1999 - 10/04/2007 36 06/15/1999 - 10/04/2007 35

03/19/2003 - 10/01/2007 30 03/19/2003 - 10/01/2007 34

12/10/2007 - 05/06/2008 3 12/10/2007 - 05/06/2008 3 03/19/2003 - 10/01/2007 29 03/19/2003 - 05/06/2008 37

03/02/2005 - 05/06/2008 24 03/02/2005 - 05/06/2008 24

05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1 02/24/2005 - 05/05/2008 24 02/24/2005 - 05/05/2008 24

03/19/2003 - 05/05/2008 29 03/19/2003 - 05/05/2008 34

05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 03/19/2003 - 05/05/2008 56 03/19/2003 - 05/05/2008 58
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-34-100

MW-34-55

MW-34-80

MW-35-135

MW-35-60

MW-36-100

MW-36-20

MW-36-40

MW-36-50

MW-36-70

MW-36-90

MW-37D

MW-37S

MW-38D

MW-38S

MW-39-100

MW-39-40

MW-39-50

MW-39-60

MW-39-70

MW-39-80

MW-4

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cadmium Chromium, hexavalent Chromium, totalBeryllium

05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 02/23/2005 - 05/06/2008 79 02/23/2005 - 05/06/2008 79

06/08/2004 - 10/04/2006 9 06/08/2004 - 10/04/2006 9 06/16/2003 - 10/03/2007 44 06/16/2003 - 10/03/2007 52

06/08/2004 - 04/30/2007 13 06/08/2004 - 04/30/2007 13 06/16/2003 - 05/06/2008 88 06/16/2003 - 05/06/2008 92

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 04/15/2004 - 10/01/2007 14 04/15/2004 - 10/01/2007 14

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 04/15/2004 - 10/01/2007 13 04/15/2004 - 10/01/2007 14

05/21/2004 - 10/10/2007 51 05/21/2004 - 10/10/2007 51

05/18/2004 - 10/03/2007 17 05/18/2004 - 10/03/2007 17

05/18/2004 - 10/03/2007 17 05/18/2004 - 10/03/2007 17

05/19/2004 - 10/10/2007 17 05/19/2004 - 10/10/2007 17

05/19/2004 - 10/09/2007 26 05/19/2004 - 10/09/2007 26

05/18/2004 - 10/09/2007 39 05/18/2004 - 10/09/2007 39

06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13 05/19/2004 - 10/04/2007 15 05/19/2004 - 10/04/2007 15

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/19/2004 - 10/04/2007 14 05/19/2004 - 10/04/2007 14

05/05/2004 - 07/17/2007 11 05/05/2004 - 07/17/2007 11

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/14/2004 - 07/17/2007 11 05/14/2004 - 07/17/2007 11

05/21/2004 - 10/10/2007 41 05/21/2004 - 10/10/2007 41

05/20/2004 - 10/08/2007 21 05/20/2004 - 10/08/2007 21

05/20/2004 - 10/08/2007 18 05/20/2004 - 10/08/2007 18

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/20/2004 - 10/08/2007 18 05/20/2004 - 10/08/2007 18

05/20/2004 - 10/08/2007 27 05/20/2004 - 10/08/2007 28

05/20/2004 - 10/08/2007 40 05/20/2004 - 10/08/2007 40

05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 6 07/26/1997 - 07/18/2005 9
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-40D

MW-40S

MW-41D

MW-41M

MW-41S

MW-42-30

MW-42-55

MW-42-65

MW-43-25

MW-43-75

MW-43-90

MW-44-115

MW-44-125

MW-44-70

MW-45-095a

MW-46-175

MW-46-205

MW-47-115

MW-47-55

MW-48

MW-49-135

MW-49-275

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cadmium Chromium, hexavalent Chromium, totalBeryllium

05/10/2004 - 10/04/2007 15 05/10/2004 - 10/04/2007 15

05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 05/11/2004 - 10/04/2007 13 05/11/2004 - 10/04/2007 13

11/18/2004 - 10/03/2007 11 11/18/2004 - 10/03/2007 11

11/18/2004 - 10/03/2007 11 11/18/2004 - 10/03/2007 11

11/18/2004 - 10/03/2007 11 11/18/2004 - 10/03/2007 11

02/23/2005 - 10/04/2007 9 02/23/2005 - 10/04/2007 9

02/23/2005 - 05/06/2008 12 02/23/2005 - 05/06/2008 12

02/24/2005 - 05/06/2008 12 02/24/2005 - 05/06/2008 12

12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3 03/07/2005 - 10/02/2007 10 03/07/2005 - 05/07/2008 13

03/07/2005 - 10/02/2007 19 03/07/2005 - 10/02/2007 19

03/07/2005 - 10/02/2007 19 03/07/2005 - 10/02/2007 19

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 03/14/2006 - 05/08/2008 32 03/14/2006 - 05/08/2008 34

03/22/2006 - 05/08/2008 29 03/22/2006 - 05/08/2008 29

03/09/2006 - 05/07/2008 12 03/09/2006 - 05/07/2008 12

03/24/2006 - 05/04/2007 3 03/24/2006 - 05/04/2007 3

03/14/2006 - 05/07/2008 29 03/14/2006 - 05/07/2008 29

03/14/2006 - 05/07/2008 14 03/14/2006 - 05/07/2008 14

03/23/2006 - 05/07/2008 8 03/23/2006 - 05/07/2008 8

03/23/2006 - 05/07/2008 8 03/23/2006 - 05/07/2008 8

12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3 05/18/2006 - 05/07/2008 8 05/18/2006 - 05/07/2008 10

04/25/2006 - 10/10/2007 7 04/25/2006 - 10/10/2007 7

04/25/2006 - 10/09/2007 7 04/25/2006 - 10/09/2007 7
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-49-365

MW-5

MW-50-095

MW-50-200

MW-51

MW-52D

MW-52M

MW-52S

MW-53D

MW-53M

MW-54-140

MW-54-195

MW-54-85

MW-55-120

MW-55-45

MW-56D

MW-56M

MW-56S

MW-6

MW-7

MW-8

MW-9

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cadmium Chromium, hexavalent Chromium, totalBeryllium

04/26/2006 - 10/09/2007 7 04/26/2006 - 10/09/2007 7

05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 6 07/26/1997 - 07/18/2005 9

05/09/2006 - 05/07/2008 8 05/09/2006 - 05/07/2008 8

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 05/09/2006 - 05/08/2008 8 05/09/2006 - 05/08/2008 10

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 05/12/2006 - 10/05/2007 7 05/12/2006 - 05/08/2008 10

03/13/2007 - 05/07/2008 8 03/13/2007 - 05/07/2008 8

03/13/2007 - 05/07/2008 8 03/13/2007 - 05/07/2008 8

03/13/2007 - 05/07/2008 8 03/13/2007 - 05/07/2008 8

04/03/2007 - 05/07/2008 8 04/03/2007 - 05/07/2008 8

04/03/2007 - 05/07/2008 8 04/03/2007 - 05/07/2008 8

04/14/2008 - 07/09/2008 3 04/14/2008 - 07/09/2008 3

04/14/2008 - 07/09/2008 3 04/14/2008 - 07/09/2008 3

04/15/2008 - 07/09/2008 3 04/15/2008 - 07/09/2008 3

04/15/2008 - 07/08/2008 3 04/15/2008 - 07/08/2008 3

04/15/2008 - 07/08/2008 3 04/15/2008 - 07/08/2008 3

04/29/2008 - 07/09/2008 3 04/29/2008 - 07/09/2008 3

04/29/2008 - 07/09/2008 3 04/29/2008 - 07/09/2008 3

04/29/2008 - 07/09/2008 3 04/29/2008 - 07/09/2008 3

05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 6 07/26/1997 - 07/18/2005 9

05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 6 07/26/1997 - 07/18/2005 9

05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 6 07/26/1997 - 07/18/2005 9

12/17/2004 - 12/17/2004 1 12/17/2004 - 12/17/2004 1 07/01/1997 - 10/04/2007 35 07/01/1997 - 10/04/2007 34
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MWP-12

OW-1D

OW-1M

OW-1S

OW-2D

OW-2M

OW-2S

OW-3D

OW-3M

OW-3S

OW-5D

OW-5M

OW-5S

Park Moabi-4

PE-1

PGE-6

PGE-7

PGE-7BR

PGE-8

PT-1D

PT-1M

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cadmium Chromium, hexavalent Chromium, totalBeryllium

11/05/2003 - 11/05/2003 1 11/05/2003 - 11/05/2003 1

09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 17 09/30/2004 - 10/16/2007 19

12/21/2004 - 10/16/2007 14 12/21/2004 - 10/16/2007 14 10/01/2004 - 10/16/2007 18 10/01/2004 - 10/16/2007 18

12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 15 12/21/2004 - 10/16/2007 15

01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 16 01/13/2005 - 10/17/2007 16

05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13 01/27/2005 - 10/16/2007 16 01/27/2005 - 10/16/2007 16

12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 16 12/29/2004 - 10/17/2007 16

12/14/2004 - 12/14/2004 1 12/14/2004 - 12/14/2004 1 10/28/2004 - 10/03/2007 8 10/28/2004 - 10/03/2007 8

12/15/2004 - 05/04/2006 2 12/15/2004 - 05/04/2006 2 10/28/2004 - 10/03/2007 10 10/28/2004 - 10/03/2007 10

12/15/2004 - 12/15/2004 1 12/15/2004 - 12/15/2004 1 10/28/2004 - 10/03/2007 9 10/28/2004 - 10/03/2007 9

12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 16 12/22/2004 - 10/17/2007 16

01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 16 01/13/2005 - 10/17/2007 16

12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 16 12/21/2004 - 10/17/2007 16

05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1 05/02/2007 - 10/04/2007 2

03/21/2005 - 10/03/2007 24 03/05/2005 - 10/03/2007 25

07/01/1997 - 10/12/2005 18 07/01/1997 - 10/12/2005 18

09/01/1997 - 10/13/2005 16 09/01/1997 - 10/13/2005 16

12/19/2007 - 05/08/2008 2 12/19/2007 - 05/08/2008 2

07/01/1997 - 08/11/2007 19 07/01/1997 - 08/11/2007 19

03/17/2006 - 04/06/2006 2 03/17/2006 - 04/06/2006 2

03/17/2006 - 04/06/2006 2 03/17/2006 - 04/06/2006 2
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

PT-1S

PT-2D

PT-2M

PT-2S

PT-3D

PT-3M

PT-3S

PT-4D

PT-4M

PT-4S

PT-5D

PT-5M

PT-5S

PT-6D

PT-6M

PT-6S

PT-7D

PT-7M

PT-7S

PT-8D

PT-8M

PT-8S

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cadmium Chromium, hexavalent Chromium, totalBeryllium

03/17/2006 - 04/06/2006 2 03/17/2006 - 04/06/2006 2

03/17/2006 - 04/06/2006 2 03/17/2006 - 04/06/2006 2

03/17/2006 - 04/06/2006 2 03/17/2006 - 04/06/2006 2

03/17/2006 - 04/06/2006 2 03/17/2006 - 04/06/2006 2

03/18/2006 - 04/05/2006 2 03/18/2006 - 04/05/2006 2

03/18/2006 - 04/07/2006 2 03/18/2006 - 04/07/2006 2

03/16/2006 - 04/03/2006 2 03/16/2006 - 04/03/2006 2

04/05/2006 - 04/05/2006 1 03/15/2006 - 04/05/2006 2

04/07/2006 - 04/07/2006 1 03/15/2006 - 04/07/2006 2

04/06/2006 - 04/06/2006 1 03/15/2006 - 04/06/2006 2

03/16/2006 - 04/07/2006 2 03/16/2006 - 04/07/2006 2

03/16/2006 - 04/07/2006 2 03/16/2006 - 04/07/2006 2

03/16/2006 - 04/07/2006 2 03/16/2006 - 04/07/2006 2

03/16/2006 - 04/04/2006 2 03/16/2006 - 04/04/2006 2

03/16/2006 - 04/04/2006 2 03/16/2006 - 04/04/2006 2

03/16/2006 - 04/04/2006 2 03/18/2006 - 04/04/2006 2

07/18/2007 - 07/18/2007 1 07/18/2007 - 07/18/2007 1

07/19/2007 - 07/19/2007 1 07/19/2007 - 07/19/2007 1

07/18/2007 - 07/18/2007 1 07/18/2007 - 07/18/2007 1

07/16/2007 - 07/16/2007 1 07/16/2007 - 07/16/2007 1

07/18/2007 - 07/18/2007 1 07/18/2007 - 07/18/2007 1

07/16/2007 - 07/16/2007 1 07/16/2007 - 07/16/2007 1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

PT-9D

PT-9M

PT-9S

PTI-1D

PTI-1M

PTI-1S

PTR-1

PTR-2

TW-1

TW-2D

TW-2S

TW-3D

TW-4

TW-5

Number of 
Samples

Count of Wells 
Sampled

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cadmium Chromium, hexavalent Chromium, totalBeryllium

07/17/2007 - 07/17/2007 1 07/17/2007 - 07/17/2007 1

07/17/2007 - 07/17/2007 1 07/17/2007 - 07/17/2007 1

07/17/2007 - 07/17/2007 1 07/17/2007 - 07/17/2007 1

04/03/2006 - 04/03/2006 1 03/15/2006 - 04/03/2006 2

04/04/2006 - 04/04/2006 1 03/15/2006 - 04/04/2006 2

04/05/2006 - 04/05/2006 1 03/15/2006 - 04/05/2006 2

07/19/2007 - 07/19/2007 1 07/19/2007 - 07/19/2007 1

07/18/2007 - 07/18/2007 1 07/18/2007 - 07/18/2007 1

12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4 12/21/2004 - 10/11/2007 3 12/21/2004 - 05/08/2008 6

07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3 06/09/2004 - 10/04/2007 12 06/09/2004 - 10/04/2007 13

07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3 06/09/2004 - 10/04/2007 10 06/09/2004 - 10/04/2007 10

01/18/2006 - 10/03/2007 22 01/18/2006 - 10/03/2007 22

05/18/2006 - 05/08/2008 6 05/18/2006 - 05/08/2008 6

05/10/2006 - 10/04/2007 4 05/10/2006 - 10/04/2007 4

374 374 2780 2880

68 68 167 166
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

CW-1D

CW-1M

CW-2D

CW-2M

CW-3D

CW-3M

CW-4D

CW-4M

MW-1

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-19

MW-20-100

MW-20-130

MW-20-70

MW-21

MW-22

MW-23

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

02/07/2005 - 10/17/2007 7 02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 7

02/08/2005 - 10/17/2007 7 02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 7

02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 7

02/09/2005 - 10/18/2007 7 02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 7

02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 7

02/10/2005 - 10/18/2007 7 02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 7

02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 7

02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 7

05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2

09/21/2004 - 03/11/2008 14 07/01/1997 - 03/11/2008 39 07/01/1997 - 03/11/2008 17 06/10/2004 - 03/11/2008 15

09/21/2004 - 10/12/2006 9 07/01/1997 - 05/03/2007 35 07/01/1997 - 05/03/2007 13 06/10/2004 - 10/12/2006 10

06/09/2004 - 05/05/2008 17 07/01/1997 - 05/05/2008 41 07/01/1997 - 05/05/2008 20 06/09/2004 - 05/05/2008 17

12/13/2005 - 05/02/2006 2 07/01/1997 - 05/02/2006 27 07/01/1997 - 05/02/2006 5 12/13/2005 - 05/02/2006 2

05/11/2005 - 05/02/2006 2 07/01/1997 - 05/02/2006 26 07/01/1997 - 05/02/2006 6 05/11/2005 - 05/02/2006 2

07/01/1997 - 05/04/2007 24 07/01/1997 - 05/04/2007 4

05/02/2006 - 05/02/2006 1 06/15/1998 - 05/02/2006 22 09/01/2000 - 05/02/2006 3 05/02/2006 - 05/02/2006 1

10/10/2007 - 10/10/2007 1 06/15/1999 - 10/10/2007 23 06/15/1999 - 10/10/2007 4 10/10/2007 - 10/10/2007 1

09/24/2004 - 05/03/2007 12 06/15/1999 - 05/03/2007 34 06/15/1999 - 05/03/2007 15 09/24/2004 - 05/03/2007 12

09/24/2004 - 10/11/2007 13 06/15/1998 - 10/11/2007 36 06/15/1999 - 10/11/2007 16 09/24/2004 - 10/11/2007 13

12/14/2005 - 05/06/2008 4 06/15/1999 - 05/06/2008 25 09/01/2000 - 05/06/2008 6 12/14/2005 - 05/06/2008 4

12/17/2007 - 07/29/2008 3 06/15/1998 - 07/29/2008 27 09/01/2000 - 07/29/2008 5 12/17/2007 - 07/29/2008 3

12/11/2007 - 05/06/2008 4 06/15/1998 - 05/06/2008 26 09/01/2000 - 05/06/2008 6 12/11/2007 - 05/06/2008 4

Cobalt Copper Lead Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-24A

MW-24B

MW-24BR

MW-25

MW-26

MW-27-20

MW-27-60

MW-27-85

MW-28-25

MW-28-90

MW-29

MW-3

MW-30-30

MW-30-50

MW-31-135

MW-31-60

MW-32-20

MW-32-35

MW-33-150

MW-33-210

MW-33-40

MW-33-90

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cobalt Copper Lead Mercury

12/12/2007 - 05/08/2008 3 06/15/1998 - 05/08/2008 25 09/01/2000 - 05/08/2008 5 12/12/2007 - 05/08/2008 3

05/04/2006 - 05/04/2006 1 06/15/1998 - 05/04/2006 23 09/01/2000 - 05/04/2006 3 05/04/2006 - 05/04/2006 1

06/15/1998 - 06/08/2004 22 09/01/2000 - 11/29/2001 2

06/09/2004 - 03/06/2007 10 06/15/1999 - 03/06/2007 29 06/15/1999 - 03/06/2007 13 06/09/2004 - 03/06/2007 10

12/11/2007 - 05/05/2008 3 06/09/1999 - 05/05/2008 25 06/09/1999 - 05/05/2008 6 03/12/2007 - 05/05/2008 4

06/15/1999 - 06/08/2004 22 06/15/1999 - 11/29/2001 3

06/15/1999 - 06/07/2004 21 06/15/1999 - 11/29/2001 3

06/15/1999 - 06/09/2004 22 06/15/1999 - 11/30/2001 3

05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2

10/08/2007 - 10/08/2007 1 06/15/1999 - 10/08/2007 22 06/15/1999 - 10/08/2007 4 10/08/2007 - 10/08/2007 1

03/19/2003 - 06/09/2004 6

05/01/2007 - 05/01/2007 1 05/01/2007 - 05/01/2007 1

03/09/2005 - 10/06/2005 2 06/15/1999 - 10/06/2005 23 06/15/1999 - 10/06/2005 5 03/09/2005 - 03/12/2007 3

03/19/2003 - 06/07/2004 6

12/10/2007 - 05/06/2008 3 03/19/2003 - 05/06/2008 9 12/10/2007 - 05/06/2008 3 12/10/2007 - 05/06/2008 3

05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1

03/19/2003 - 06/09/2004 6

05/03/2006 - 05/03/2006 1 03/19/2003 - 05/03/2006 6 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-34-100

MW-34-55

MW-34-80

MW-35-135

MW-35-60

MW-36-100

MW-36-20

MW-36-40

MW-36-50

MW-36-70

MW-36-90

MW-37D

MW-37S

MW-38D

MW-38S

MW-39-100

MW-39-40

MW-39-50

MW-39-60

MW-39-70

MW-39-80

MW-4

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cobalt Copper Lead Mercury

05/03/2006 - 05/03/2006 1 05/03/2006 - 04/30/2007 2 05/03/2006 - 04/30/2007 2 06/21/2005 - 05/03/2006 2

06/08/2004 - 10/04/2006 9 06/16/2003 - 10/04/2006 14 06/08/2004 - 10/04/2006 9 06/08/2004 - 10/04/2006 10

06/08/2004 - 04/30/2007 13 06/16/2003 - 04/30/2007 18 06/08/2004 - 04/30/2007 13 06/08/2004 - 04/30/2007 13

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/04/2007 2 05/02/2006 - 05/04/2007 2 05/02/2006 - 05/02/2006 1

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1

06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1

05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1

05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-40D

MW-40S

MW-41D

MW-41M

MW-41S

MW-42-30

MW-42-55

MW-42-65

MW-43-25

MW-43-75

MW-43-90

MW-44-115

MW-44-125

MW-44-70

MW-45-095a

MW-46-175

MW-46-205

MW-47-115

MW-47-55

MW-48

MW-49-135

MW-49-275

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cobalt Copper Lead Mercury

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1

12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-49-365

MW-5

MW-50-095

MW-50-200

MW-51

MW-52D

MW-52M

MW-52S

MW-53D

MW-53M

MW-54-140

MW-54-195

MW-54-85

MW-55-120

MW-55-45

MW-56D

MW-56M

MW-56S

MW-6

MW-7

MW-8

MW-9

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cobalt Copper Lead Mercury

05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

12/17/2004 - 12/17/2004 1 07/01/1997 - 05/03/2007 27 07/01/1997 - 05/03/2007 5 12/17/2004 - 12/17/2004 1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MWP-12

OW-1D

OW-1M

OW-1S

OW-2D

OW-2M

OW-2S

OW-3D

OW-3M

OW-3S

OW-5D

OW-5M

OW-5S

Park Moabi-4

PE-1

PGE-6

PGE-7

PGE-7BR

PGE-8

PT-1D

PT-1M

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cobalt Copper Lead Mercury

09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15

12/21/2004 - 10/16/2007 14 10/01/2004 - 10/16/2007 15 10/01/2004 - 10/16/2007 15 12/21/2004 - 10/16/2007 14

12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13

01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14

05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13

12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13

12/14/2004 - 12/14/2004 1 10/28/2004 - 12/14/2004 2 10/28/2004 - 12/14/2004 2 12/14/2004 - 12/14/2004 1

12/15/2004 - 05/04/2006 2 10/28/2004 - 05/01/2007 4 10/28/2004 - 05/01/2007 4 12/15/2004 - 05/04/2006 2

12/15/2004 - 12/15/2004 1 10/28/2004 - 04/30/2007 3 10/28/2004 - 04/30/2007 3 12/15/2004 - 12/15/2004 1

12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14

01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14

12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14

05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1

07/01/1997 - 12/09/2003 17 07/01/1997 - 11/29/2001 3

09/01/1997 - 12/10/2003 15 09/01/2000 - 11/29/2001 2

07/01/1997 - 12/09/2003 17 07/01/1997 - 11/29/2001 3
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

PT-1S

PT-2D

PT-2M

PT-2S

PT-3D

PT-3M

PT-3S

PT-4D

PT-4M

PT-4S

PT-5D

PT-5M

PT-5S

PT-6D

PT-6M

PT-6S

PT-7D

PT-7M

PT-7S

PT-8D

PT-8M

PT-8S

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cobalt Copper Lead Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

PT-9D

PT-9M

PT-9S

PTI-1D

PTI-1M

PTI-1S

PTR-1

PTR-2

TW-1

TW-2D

TW-2S

TW-3D

TW-4

TW-5

Number of 
Samples

Count of Wells 
Sampled

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Cobalt Copper Lead Mercury

12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4

07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3

07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3

374 1049 474 380

68 86 83 68
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

CW-1D

CW-1M

CW-2D

CW-2M

CW-3D

CW-3M

CW-4D

CW-4M

MW-1

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-19

MW-20-100

MW-20-130

MW-20-70

MW-21

MW-22

MW-23

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 8 02/07/2005 - 10/17/2007 7

02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 8 02/08/2005 - 10/17/2007 7

02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 7

02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 8 02/09/2005 - 10/18/2007 7

02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 8 02/08/2005 - 10/18/2007 7

02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 8 02/10/2005 - 10/18/2007 7

02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 7

02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 8 02/07/2005 - 10/18/2007 7

11/10/1998 - 07/18/2005 12 09/01/1997 - 07/18/2005 5 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2

07/01/1997 - 03/11/2008 17 07/01/1997 - 03/11/2008 39 09/21/2004 - 03/11/2008 14 09/21/2004 - 03/11/2008 14

07/01/1997 - 05/03/2007 13 07/01/1997 - 05/03/2007 35 09/21/2004 - 05/03/2007 10 09/21/2004 - 10/12/2006 9

07/01/1997 - 05/05/2008 20 07/01/1997 - 05/05/2008 41 06/09/2004 - 05/05/2008 17 06/09/2004 - 05/05/2008 17

07/01/1997 - 05/02/2006 5 07/01/1997 - 05/02/2006 27 12/13/2005 - 05/02/2006 2 12/13/2005 - 05/02/2006 2

07/01/1997 - 05/02/2006 6 07/01/1997 - 05/02/2006 26 05/11/2005 - 05/02/2006 2 05/11/2005 - 05/02/2006 2

07/01/1997 - 05/04/2007 4 07/01/1997 - 05/04/2007 24 05/04/2007 - 05/04/2007 1

09/01/2000 - 05/02/2006 3 06/15/1998 - 05/02/2006 22 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1

06/15/1999 - 10/10/2007 4 06/15/1999 - 10/10/2007 23 10/10/2007 - 10/10/2007 1 10/10/2007 - 10/10/2007 1

06/15/1999 - 05/03/2007 15 06/15/1999 - 05/03/2007 34 09/24/2004 - 05/03/2007 12 09/24/2004 - 05/03/2007 12

06/15/1999 - 10/11/2007 16 06/15/1998 - 10/11/2007 36 09/24/2004 - 10/11/2007 13 09/24/2004 - 10/11/2007 13

09/01/2000 - 05/06/2008 6 06/15/1999 - 05/06/2008 25 12/14/2005 - 05/06/2008 4 12/14/2005 - 05/06/2008 4

09/01/2000 - 07/29/2008 6 06/15/1998 - 07/29/2008 27 12/17/2007 - 07/29/2008 3 12/17/2007 - 07/29/2008 3

09/01/2000 - 05/06/2008 6 06/15/1998 - 05/06/2008 26 12/11/2007 - 05/06/2008 4 12/11/2007 - 05/06/2008 4

Molybdenum Nickel Selenium Silver
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-24A

MW-24B

MW-24BR

MW-25

MW-26

MW-27-20

MW-27-60

MW-27-85

MW-28-25

MW-28-90

MW-29

MW-3

MW-30-30

MW-30-50

MW-31-135

MW-31-60

MW-32-20

MW-32-35

MW-33-150

MW-33-210

MW-33-40

MW-33-90

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Molybdenum Nickel Selenium Silver

09/01/2000 - 05/08/2008 5 06/15/1998 - 05/08/2008 25 12/12/2007 - 05/08/2008 3 12/12/2007 - 05/08/2008 3

09/01/2000 - 05/04/2006 3 06/15/1998 - 05/04/2006 23 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1

09/01/2000 - 11/29/2001 2 06/15/1998 - 06/08/2004 22

06/15/1999 - 03/06/2007 13 06/15/1999 - 03/06/2007 29 06/09/2004 - 03/06/2007 10 06/09/2004 - 03/06/2007 10

06/09/1999 - 05/05/2008 6 06/09/1999 - 05/05/2008 25 12/11/2007 - 05/05/2008 3 12/11/2007 - 05/05/2008 3

06/15/1999 - 11/29/2001 3 06/15/1999 - 06/08/2004 22

06/15/1999 - 11/29/2001 3 06/15/1999 - 06/07/2004 21

06/15/1999 - 11/30/2001 3 06/15/1999 - 06/09/2004 22

11/11/1998 - 07/18/2005 12 09/01/1997 - 07/18/2005 5 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2

06/15/1999 - 10/08/2007 4 06/15/1999 - 10/08/2007 22 10/08/2007 - 10/08/2007 1 10/08/2007 - 10/08/2007 1

03/19/2003 - 06/09/2004 6

05/01/2007 - 05/01/2007 1 05/01/2007 - 05/01/2007 1 05/01/2007 - 05/01/2007 1

06/15/1999 - 10/06/2005 5 06/15/1999 - 10/06/2005 23 03/09/2005 - 10/06/2005 2 03/09/2005 - 10/06/2005 2

03/19/2003 - 06/07/2004 6

12/10/2007 - 05/06/2008 3 03/19/2003 - 05/06/2008 9 12/10/2007 - 05/06/2008 3 12/10/2007 - 05/06/2008 3

05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1

03/19/2003 - 06/09/2004 6

05/03/2006 - 05/03/2006 1 03/19/2003 - 05/03/2006 6 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-34-100

MW-34-55

MW-34-80

MW-35-135

MW-35-60

MW-36-100

MW-36-20

MW-36-40

MW-36-50

MW-36-70

MW-36-90

MW-37D

MW-37S

MW-38D

MW-38S

MW-39-100

MW-39-40

MW-39-50

MW-39-60

MW-39-70

MW-39-80

MW-4

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Molybdenum Nickel Selenium Silver

05/03/2006 - 04/30/2007 2 05/03/2006 - 04/30/2007 2 05/03/2006 - 04/30/2007 2 05/03/2006 - 05/03/2006 1

06/08/2004 - 10/04/2006 9 06/16/2003 - 10/04/2006 14 06/08/2004 - 10/04/2006 9 06/08/2004 - 10/04/2006 9

06/08/2004 - 04/30/2007 13 06/16/2003 - 04/30/2007 18 06/08/2004 - 04/30/2007 13 06/08/2004 - 04/30/2007 13

05/02/2006 - 05/04/2007 2 05/02/2006 - 05/04/2007 2 05/02/2006 - 05/04/2007 2 05/02/2006 - 05/02/2006 1

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1

06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1

05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1

11/10/1998 - 07/18/2005 12 09/01/1997 - 07/18/2005 5 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-40D

MW-40S

MW-41D

MW-41M

MW-41S

MW-42-30

MW-42-55

MW-42-65

MW-43-25

MW-43-75

MW-43-90

MW-44-115

MW-44-125

MW-44-70

MW-45-095a

MW-46-175

MW-46-205

MW-47-115

MW-47-55

MW-48

MW-49-135

MW-49-275

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Molybdenum Nickel Selenium Silver

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1

12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-49-365

MW-5

MW-50-095

MW-50-200

MW-51

MW-52D

MW-52M

MW-52S

MW-53D

MW-53M

MW-54-140

MW-54-195

MW-54-85

MW-55-120

MW-55-45

MW-56D

MW-56M

MW-56S

MW-6

MW-7

MW-8

MW-9

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Molybdenum Nickel Selenium Silver

11/11/1998 - 07/18/2005 12 09/01/1997 - 07/18/2005 5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

11/10/1998 - 07/18/2005 12 09/01/1997 - 07/18/2005 5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

11/10/1998 - 07/18/2005 12 09/01/1997 - 07/18/2005 5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

11/11/1998 - 07/18/2005 12 09/01/1997 - 07/18/2005 5 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

07/01/1997 - 05/03/2007 5 07/01/1997 - 05/03/2007 27 12/17/2004 - 05/03/2007 2 12/17/2004 - 12/17/2004 1

November 2009 Page 29 of 40



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MWP-12

OW-1D

OW-1M

OW-1S

OW-2D

OW-2M

OW-2S

OW-3D

OW-3M

OW-3S

OW-5D

OW-5M

OW-5S

Park Moabi-4

PE-1

PGE-6

PGE-7

PGE-7BR

PGE-8

PT-1D

PT-1M

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Molybdenum Nickel Selenium Silver

09/30/2004 - 10/16/2007 17 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15

10/01/2004 - 10/16/2007 17 10/01/2004 - 10/16/2007 15 12/21/2004 - 10/16/2007 14 12/21/2004 - 10/16/2007 14

12/21/2004 - 10/16/2007 15 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13

01/13/2005 - 10/17/2007 16 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14

05/11/2005 - 10/16/2007 15 05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13

12/29/2004 - 10/17/2007 15 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13

10/28/2004 - 12/14/2004 2 10/28/2004 - 12/14/2004 2 12/14/2004 - 12/14/2004 1 12/14/2004 - 12/14/2004 1

10/28/2004 - 05/01/2007 4 10/28/2004 - 05/01/2007 4 12/15/2004 - 05/01/2007 3 12/15/2004 - 05/04/2006 2

10/28/2004 - 04/30/2007 3 10/28/2004 - 04/30/2007 3 12/15/2004 - 04/30/2007 2 12/15/2004 - 12/15/2004 1

12/22/2004 - 10/17/2007 16 12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14

01/13/2005 - 10/17/2007 16 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14

12/21/2004 - 10/17/2007 16 12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14

05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1

07/01/1997 - 11/29/2001 3 07/01/1997 - 12/09/2003 17

09/01/2000 - 11/29/2001 2 09/01/1997 - 12/10/2003 15

07/01/1997 - 11/29/2001 3 07/01/1997 - 12/09/2003 17
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

PT-1S

PT-2D

PT-2M

PT-2S

PT-3D

PT-3M

PT-3S

PT-4D

PT-4M

PT-4S

PT-5D

PT-5M

PT-5S

PT-6D

PT-6M

PT-6S

PT-7D

PT-7M

PT-7S

PT-8D

PT-8M

PT-8S

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Molybdenum Nickel Selenium Silver
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

PT-9D

PT-9M

PT-9S

PTI-1D

PTI-1M

PTI-1S

PTR-1

PTR-2

TW-1

TW-2D

TW-2S

TW-3D

TW-4

TW-5

Number of 
Samples

Count of Wells 
Sampled

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Molybdenum Nickel Selenium Silver

12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4

07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3

07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3

563 1049 396 374

83 86 76 68
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

CW-1D

CW-1M

CW-2D

CW-2M

CW-3D

CW-3M

CW-4D

CW-4M

MW-1

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-19

MW-20-100

MW-20-130

MW-20-70

MW-21

MW-22

MW-23

   First Last   No.    First Last   No.    First Last   No.

02/07/2005 - 10/17/2007 7 02/07/2005 - 10/17/2007 7 02/07/2005 - 10/17/2007 8

02/08/2005 - 10/17/2007 7 02/08/2005 - 10/17/2007 7 02/08/2005 - 10/17/2007 8

02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 8

02/09/2005 - 10/18/2007 7 02/09/2005 - 10/18/2007 7 02/09/2005 - 10/18/2007 8

02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 7 02/08/2005 - 10/18/2007 8

02/10/2005 - 10/18/2007 7 02/10/2005 - 10/18/2007 7 02/10/2005 - 10/18/2007 8

02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 8

02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 7 02/07/2005 - 10/18/2007 8

05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5

09/21/2004 - 03/11/2008 14 07/01/1997 - 03/11/2008 17 07/01/1997 - 03/11/2008 39

09/21/2004 - 10/12/2006 9 07/01/1997 - 05/03/2007 13 07/01/1997 - 05/03/2007 35

06/09/2004 - 05/05/2008 17 07/01/1997 - 05/05/2008 20 07/01/1997 - 05/05/2008 41

12/13/2005 - 05/02/2006 2 07/01/1997 - 05/02/2006 5 07/01/1997 - 05/02/2006 27

05/11/2005 - 05/02/2006 2 07/01/1997 - 05/02/2006 5 07/01/1997 - 05/02/2006 26

07/01/1997 - 05/04/2007 4 07/01/1997 - 05/04/2007 24

05/02/2006 - 05/02/2006 1 09/01/2000 - 05/02/2006 3 06/15/1998 - 05/02/2006 22

10/10/2007 - 10/10/2007 1 06/15/1999 - 10/10/2007 4 06/15/1999 - 10/10/2007 23

09/24/2004 - 05/03/2007 12 06/15/1999 - 05/03/2007 15 06/15/1999 - 05/03/2007 34

09/24/2004 - 10/11/2007 13 06/15/1999 - 10/11/2007 16 06/15/1998 - 10/11/2007 36

12/14/2005 - 05/06/2008 4 09/01/2000 - 05/06/2008 6 06/15/1999 - 05/06/2008 25

12/17/2007 - 07/29/2008 3 09/01/2000 - 07/29/2008 6 06/15/1998 - 07/29/2008 27

12/11/2007 - 05/06/2008 4 09/01/2000 - 05/06/2008 6 06/15/1998 - 05/06/2008 26

ZincThallium Vanadium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-24A

MW-24B

MW-24BR

MW-25

MW-26

MW-27-20

MW-27-60

MW-27-85

MW-28-25

MW-28-90

MW-29

MW-3

MW-30-30

MW-30-50

MW-31-135

MW-31-60

MW-32-20

MW-32-35

MW-33-150

MW-33-210

MW-33-40

MW-33-90

   First Last   No.    First Last   No.    First Last   No.

ZincThallium Vanadium

12/12/2007 - 05/08/2008 3 09/01/2000 - 05/08/2008 5 06/15/1998 - 05/08/2008 25

05/04/2006 - 05/04/2006 1 09/01/2000 - 05/04/2006 3 06/15/1998 - 05/04/2006 23

09/01/2000 - 11/29/2001 2 06/15/1998 - 06/08/2004 22

06/09/2004 - 03/06/2007 10 06/15/1999 - 03/06/2007 13 06/15/1999 - 03/06/2007 29

12/11/2007 - 05/05/2008 3 06/09/1999 - 05/05/2008 6 06/09/1999 - 05/05/2008 25

06/15/1999 - 11/29/2001 3 06/15/1999 - 06/08/2004 22

06/15/1999 - 11/29/2001 3 06/15/1999 - 06/07/2004 21

06/15/1999 - 11/30/2001 3 06/15/1999 - 06/09/2004 22

05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5

10/08/2007 - 10/08/2007 1 06/15/1999 - 10/08/2007 4 06/15/1999 - 10/08/2007 22

03/19/2003 - 06/09/2004 6

05/01/2007 - 05/01/2007 1 05/01/2007 - 05/01/2007 1

03/09/2005 - 10/06/2005 2 06/15/1999 - 10/06/2005 5 06/15/1999 - 10/06/2005 23

03/19/2003 - 06/07/2004 6

12/10/2007 - 05/06/2008 3 12/10/2007 - 05/06/2008 3 03/19/2003 - 05/06/2008 9

05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1 05/05/2006 - 05/05/2006 1

03/19/2003 - 06/09/2004 6

05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 03/19/2003 - 05/03/2006 6
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-34-100

MW-34-55

MW-34-80

MW-35-135

MW-35-60

MW-36-100

MW-36-20

MW-36-40

MW-36-50

MW-36-70

MW-36-90

MW-37D

MW-37S

MW-38D

MW-38S

MW-39-100

MW-39-40

MW-39-50

MW-39-60

MW-39-70

MW-39-80

MW-4

   First Last   No.    First Last   No.    First Last   No.

ZincThallium Vanadium

05/03/2006 - 05/03/2006 1 05/03/2006 - 04/30/2007 2 05/03/2006 - 04/30/2007 2

06/08/2004 - 10/04/2006 9 06/08/2004 - 10/04/2006 9 06/16/2003 - 10/04/2006 14

06/08/2004 - 04/30/2007 13 06/08/2004 - 04/30/2007 13 06/16/2003 - 04/30/2007 18

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/04/2007 2 05/02/2006 - 05/04/2007 2

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1

06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13 06/11/2004 - 05/03/2007 13

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1

05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1

05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1 05/04/2006 - 05/04/2006 1

05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1 05/02/2006 - 05/02/2006 1

05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-40D

MW-40S

MW-41D

MW-41M

MW-41S

MW-42-30

MW-42-55

MW-42-65

MW-43-25

MW-43-75

MW-43-90

MW-44-115

MW-44-125

MW-44-70

MW-45-095a

MW-46-175

MW-46-205

MW-47-115

MW-47-55

MW-48

MW-49-135

MW-49-275

   First Last   No.    First Last   No.    First Last   No.

ZincThallium Vanadium

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1 05/03/2006 - 05/03/2006 1

12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3 12/10/2007 - 05/07/2008 3

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

05/03/2007 - 05/03/2007 1 05/03/2007 - 05/03/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

05/04/2007 - 05/04/2007 1 05/04/2007 - 05/04/2007 1

12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3 12/14/2007 - 05/07/2008 3
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MW-49-365

MW-5

MW-50-095

MW-50-200

MW-51

MW-52D

MW-52M

MW-52S

MW-53D

MW-53M

MW-54-140

MW-54-195

MW-54-85

MW-55-120

MW-55-45

MW-56D

MW-56M

MW-56S

MW-6

MW-7

MW-8

MW-9

   First Last   No.    First Last   No.    First Last   No.

ZincThallium Vanadium

05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3 12/11/2007 - 05/08/2008 3

05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5

05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5

05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2 09/01/1997 - 07/18/2005 5

12/17/2004 - 12/17/2004 1 07/01/1997 - 05/03/2007 5 07/01/1997 - 05/03/2007 27
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

MWP-12

OW-1D

OW-1M

OW-1S

OW-2D

OW-2M

OW-2S

OW-3D

OW-3M

OW-3S

OW-5D

OW-5M

OW-5S

Park Moabi-4

PE-1

PGE-6

PGE-7

PGE-7BR

PGE-8

PT-1D

PT-1M

   First Last   No.    First Last   No.    First Last   No.

ZincThallium Vanadium

09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15 09/30/2004 - 10/16/2007 15

12/21/2004 - 10/16/2007 14 12/21/2004 - 10/16/2007 14 10/01/2004 - 10/16/2007 15

12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13 12/21/2004 - 10/16/2007 13

01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14

05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13 05/11/2005 - 10/16/2007 13

12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13 12/29/2004 - 10/17/2007 13

12/14/2004 - 12/14/2004 1 12/14/2004 - 12/14/2004 1 10/28/2004 - 12/14/2004 2

12/15/2004 - 05/04/2006 2 12/15/2004 - 05/01/2007 3 10/28/2004 - 05/01/2007 4

12/15/2004 - 12/15/2004 1 12/15/2004 - 04/30/2007 2 10/28/2004 - 04/30/2007 3

12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14 12/22/2004 - 10/17/2007 14

01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14 01/13/2005 - 10/17/2007 14

12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14 12/21/2004 - 10/17/2007 14

05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1 05/02/2007 - 05/02/2007 1

07/01/1997 - 11/29/2001 3 07/01/1997 - 12/09/2003 17

09/01/2000 - 11/29/2001 2 09/01/1997 - 12/10/2003 15

07/01/1997 - 11/29/2001 3 07/01/1997 - 12/09/2003 17
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

PT-1S

PT-2D

PT-2M

PT-2S

PT-3D

PT-3M

PT-3S

PT-4D

PT-4M

PT-4S

PT-5D

PT-5M

PT-5S

PT-6D

PT-6M

PT-6S

PT-7D

PT-7M

PT-7S

PT-8D

PT-8M

PT-8S

   First Last   No.    First Last   No.    First Last   No.

ZincThallium Vanadium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1a. Summary of Groundwater Sampling Events - Metals

Well

PT-9D

PT-9M

PT-9S

PTI-1D

PTI-1M

PTI-1S

PTR-1

PTR-2

TW-1

TW-2D

TW-2S

TW-3D

TW-4

TW-5

Number of 
Samples

Count of Wells 
Sampled

   First Last   No.    First Last   No.    First Last   No.

ZincThallium Vanadium

12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4 12/21/2004 - 05/08/2008 4

07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3 07/29/2004 - 06/15/2005 3

07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3 07/29/2004 - 06/16/2005 3

374 462 1049

68 83 86
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.    First Last   No.

CW-1D 02/07/2005 - 10/17/2007 96

CW-1M 02/08/2005 - 10/17/2007 96

CW-2D 02/08/2005 - 10/18/2007 96 02/23/2005 - 02/23/2005 14

CW-2M 02/09/2005 - 10/18/2007 96

CW-3D 02/08/2005 - 10/18/2007 96

CW-3M 02/10/2005 - 10/18/2007 97

CW-4D 02/07/2005 - 10/18/2007 96

CW-4M 02/07/2005 - 10/18/2007 97

MW-1 07/26/1997 - 07/18/2005 36 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2

MW-10 07/01/1997 - 10/02/2007 112 06/10/2004 - 05/03/2007 28 07/29/2004 - 07/29/2004 9

MW-11 07/01/1997 - 07/17/2007 114 06/10/2004 - 05/03/2007 28 07/29/2004 - 07/29/2004 9

MW-12 07/01/1997 - 10/04/2007 111 06/09/2004 - 05/03/2007 28 06/09/2004 - 06/09/2004 9

MW-13 07/01/1997 - 10/02/2007 91 07/29/2004 - 07/29/2004 5

MW-14 07/01/1997 - 10/02/2007 97

MW-15 07/01/1997 - 10/02/2007 90

MW-19 06/15/1998 - 10/05/2007 88

MW-20-100 06/15/1999 - 10/10/2007 180 05/03/2007 - 05/03/2007 14 06/11/2003 - 06/11/2003 1

MW-20-130 06/15/1999 - 10/05/2007 191 05/03/2007 - 05/03/2007 14 06/11/2003 - 06/11/2003 1

Other Inorganic Compounds PAHs PCBs Perchlorate Radiological Compounds

MW-20-70 06/15/1998 - 10/11/2007 204 05/03/2007 - 05/03/2007 14 06/11/2003 - 06/11/2003 1

MW-21 09/01/2000 - 10/04/2007 54

MW-22 06/15/1998 - 10/10/2007 91

MW-23 06/15/1998 - 10/04/2007 76
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Other Inorganic Compounds PAHs PCBs Perchlorate Radiological Compounds

MW-24A 06/15/1998 - 07/18/2007 81

MW-24B 06/15/1998 - 07/18/2007 93

MW-24BR 06/15/1998 - 10/04/2007 76

MW-25 06/15/1999 - 10/02/2007 170 06/09/2004 - 05/04/2007 28 06/09/2004 - 06/09/2004 9 06/12/2003 - 06/12/2003 1

MW-26 06/09/1999 - 10/02/2007 164

MW-27-20 06/15/1999 - 10/02/2007 159 06/10/2003 - 06/08/2004 2

MW-27-60 02/23/2005 - 10/02/2007 49

MW-27-85 02/23/2005 - 10/02/2007 49

MW-28-25 06/15/1999 - 10/04/2007 162 06/07/2004 - 06/07/2004 1

MW-28-90 06/10/2004 - 10/04/2007 51

MW-29 06/15/1999 - 10/04/2007 74 06/11/2003 - 06/09/2004 2

MW-3 07/26/1997 - 07/18/2005 35 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2

MW-30-30 06/15/1999 - 10/08/2007 148

MW-30-50 06/10/2003 - 10/11/2006 103 06/10/2003 - 06/10/2003 1

MW-31-135 06/10/2004 - 10/01/2007 54

MW-31-60 06/15/1999 - 10/04/2007 168

MW-32-20 06/10/2003 - 10/01/2007 148

MW-32-35 06/10/2003 - 10/01/2007 148

MW-33-150 03/02/2005 - 10/09/2007 53

MW-33-210 02/24/2005 - 10/05/2007 62

MW-33-40 06/11/2003 - 10/05/2007 57 06/11/2003 - 06/11/2003 1

MW-33-90 06/11/2003 - 10/05/2007 69
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Other Inorganic Compounds PAHs PCBs Perchlorate Radiological Compounds

MW-34-100 02/23/2005 - 10/03/2007 92

MW-34-55 06/16/2003 - 10/03/2007 139 06/08/2004 - 06/23/2004 15 06/08/2004 - 06/08/2004 1

MW-34-80 06/16/2003 - 10/03/2007 168 06/08/2004 - 06/23/2004 15 06/08/2004 - 06/08/2004 1

MW-35-135 06/10/2004 - 10/01/2007 66

MW-35-60 06/10/2004 - 10/01/2007 53

MW-36-100 06/15/2004 - 10/10/2007 47

MW-36-20 06/15/2004 - 10/03/2007 49

MW-36-40 06/16/2004 - 10/03/2007 29

MW-36-50 06/17/2004 - 10/10/2007 34

MW-36-70 06/17/2004 - 10/09/2007 50

MW-36-90 06/15/2004 - 10/09/2007 32

MW-37D 06/11/2004 - 10/04/2007 61 06/11/2004 - 06/11/2004 14

MW-37S 06/10/2004 - 10/04/2007 41

MW-38D 06/10/2004 - 07/17/2007 47

MW-38S 06/11/2004 - 07/17/2007 46

MW-39-100 06/15/2004 - 10/10/2007 44

MW-39-40 06/18/2004 - 10/08/2007 46

MW-39-50 06/18/2004 - 10/08/2007 32

MW-39-60 06/18/2004 - 10/08/2007 44

MW-39-70 06/18/2004 - 10/08/2007 44

MW-39-80 06/17/2004 - 10/08/2007 34

MW-4 07/26/1997 - 07/18/2005 35 05/09/2005 - 07/18/2005 2 05/09/2005 - 07/18/2005 2
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Other Inorganic Compounds PAHs PCBs Perchlorate Radiological Compounds

MW-40D 06/14/2004 - 10/04/2007 42

MW-40S 06/15/2004 - 10/04/2007 41

MW-41D 12/15/2004 - 10/03/2007 39

MW-41M 12/15/2004 - 10/03/2007 27

MW-41S 12/16/2004 - 10/03/2007 39

MW-42-30 02/23/2005 - 10/04/2007 51

MW-42-55 02/23/2005 - 10/04/2007 51

MW-42-65 02/24/2005 - 10/03/2007 51

MW-43-25 03/07/2005 - 10/02/2007 46

MW-43-75 03/07/2005 - 10/02/2007 46

MW-43-90 03/07/2005 - 10/02/2007 46

MW-44-115 03/14/2006 - 10/04/2007 16

MW-44-125 03/22/2006 - 10/04/2007 29

MW-44-70 03/23/2006 - 10/04/2007 16

MW-45-095a 03/24/2006 - 05/04/2007 24

MW-46-175 03/14/2006 - 10/05/2007 29

MW-46-205 03/14/2006 - 10/05/2007 16

MW-47-115 03/23/2006 - 10/04/2007 16

MW-47-55 03/23/2006 - 10/04/2007 29

MW-48 05/18/2006 - 10/04/2007 16

MW-49-135 04/25/2006 - 10/10/2007 19

MW-49-275 04/25/2006 - 10/09/2007 19
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Other Inorganic Compounds PAHs PCBs Perchlorate Radiological Compounds

MW-49-365 04/26/2006 - 10/09/2007 19

MW-5 07/26/1997 - 07/18/2005 35 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

MW-50-095 05/09/2006 - 10/04/2007 16

MW-50-200 05/09/2006 - 10/04/2007 16

MW-51 05/12/2006 - 10/05/2007 16

MW-52D 05/01/2007 - 10/11/2007 28

MW-52M 05/01/2007 - 10/11/2007 28

MW-52S 05/01/2007 - 10/11/2007 28

MW-53D 05/02/2007 - 10/11/2007 28

MW-53M 05/01/2007 - 10/11/2007 28

MW-54-140 04/14/2008 - 04/14/2008 11

MW-54-195 04/14/2008 - 04/14/2008 11

MW-54-85 04/15/2008 - 04/15/2008 11

MW-55-120 04/15/2008 - 04/15/2008 11

MW-55-45 04/15/2008 - 04/15/2008 11

MW-56D 04/29/2008 - 04/29/2008 11

MW-56M 04/29/2008 - 04/29/2008 11

MW-56S 04/29/2008 - 04/29/2008 11

MW-6 07/26/1997 - 07/18/2005 35 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

MW-7 07/26/1997 - 07/18/2005 35 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

MW-8 07/26/1997 - 07/18/2005 35 05/13/2005 - 07/18/2005 2 05/13/2005 - 07/18/2005 2

MW-9 07/01/1997 - 10/04/2007 96
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Other Inorganic Compounds PAHs PCBs Perchlorate Radiological Compounds

OW-1D 09/30/2004 - 10/16/2007 183 09/30/2004 - 05/10/2005 28 09/30/2004 - 09/30/2004 9 09/30/2004 - 09/30/2004 1

OW-1M 10/01/2004 - 10/16/2007 183 05/10/2005 - 05/10/2005 14

OW-1S 12/21/2004 - 10/16/2007 158 07/28/2005 - 07/28/2005 14

OW-2D 01/13/2005 - 10/17/2007 168 05/10/2005 - 05/10/2005 14

OW-2M 05/11/2005 - 10/16/2007 162 05/11/2005 - 05/11/2005 14

OW-2S 12/29/2004 - 10/17/2007 159 07/28/2005 - 07/28/2005 14

OW-3D 10/28/2004 - 10/03/2007 36

OW-3M 10/28/2004 - 10/03/2007 59

OW-3S 10/28/2004 - 10/03/2007 47

OW-5D 12/22/2004 - 10/17/2007 168 05/11/2005 - 05/11/2005 14

OW-5M 01/13/2005 - 10/17/2007 168 05/11/2005 - 05/11/2005 14

OW-5S 12/21/2004 - 10/17/2007 169 05/11/2005 - 05/11/2005 14

Park Moabi-4 05/02/2007 - 10/04/2007 11

PE-1 03/21/2005 - 04/05/2006 45

PGE-6 07/01/1997 - 11/29/2001 47

PGE-7 07/17/1998 - 11/29/2001 35

PGE-8 07/01/1997 - 08/11/2007 57

PT-1D 03/17/2006 - 04/06/2006 22

PT-1M 03/17/2006 - 04/06/2006 22

PT-1S 03/17/2006 - 04/06/2006 22

PT-2D 03/17/2006 - 04/06/2006 22

PT-2M 03/17/2006 - 04/06/2006 22
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Other Inorganic Compounds PAHs PCBs Perchlorate Radiological Compounds

PT-2S 03/17/2006 - 04/06/2006 22

PT-3D 03/18/2006 - 04/05/2006 22

PT-3M 03/18/2006 - 04/07/2006 22

PT-3S 03/16/2006 - 04/03/2006 22

PT-4D 03/15/2006 - 04/05/2006 22

PT-4M 03/15/2006 - 04/07/2006 22

PT-4S 03/15/2006 - 04/06/2006 22

PT-5D 03/16/2006 - 04/07/2006 22

PT-5M 03/16/2006 - 04/07/2006 22

PT-5S 03/16/2006 - 04/07/2006 22

PT-6D 03/16/2006 - 04/04/2006 22

PT-6M 03/16/2006 - 04/04/2006 22

PT-6S 03/16/2006 - 04/04/2006 25

PT-7D 07/18/2007 - 07/18/2007 10

PT-7M 07/19/2007 - 07/19/2007 10

PT-7S 07/18/2007 - 07/18/2007 10

PT-8D 07/16/2007 - 07/16/2007 10

PT-8M 07/18/2007 - 07/18/2007 10

PT-8S 07/16/2007 - 07/16/2007 10

PT-9D 07/17/2007 - 07/17/2007 10

PT-9M 07/17/2007 - 07/17/2007 10

PT-9S 07/17/2007 - 07/17/2007 10
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well    First Last   No.    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Other Inorganic Compounds PAHs PCBs Perchlorate Radiological Compounds

PTI-1D 03/15/2006 - 04/03/2006 22

PTI-1M 03/15/2006 - 04/04/2006 22

PTI-1S 03/15/2006 - 04/05/2006 22

PTR-1 07/19/2007 - 07/19/2007 10

PTR-2 07/18/2007 - 07/18/2007 10

TW-1 12/21/2004 - 10/11/2007 14

TW-2D 07/29/2004 - 10/04/2007 60 07/29/2004 - 07/29/2004 14 07/29/2004 - 07/29/2004 9 07/29/2004 - 07/29/2004 1

TW-2S 07/29/2004 - 10/04/2007 38 07/29/2004 - 07/29/2004 14 07/29/2004 - 07/29/2004 9 07/29/2004 - 07/29/2004 1

TW-3D 03/17/2006 - 04/05/2006 22

TW-4 05/18/2006 - 10/03/2007 16

TW-5 05/10/2006 - 10/04/2007 16

9546 380 63 30 19

165 22 7 21 8

Number of 
Samples

Count of Wells 
Sampled
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well

CW-1D

CW-1M

CW-2D

CW-2M

CW-3D

CW-3M

CW-4D

CW-4M

MW-1

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-19

MW-20-100

MW-20-130

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

02/23/2005 - 02/23/2005 32 02/23/2005 - 02/23/2005 60

06/16/2005 - 06/16/2005 1 06/10/2004 - 05/03/2007 79 05/03/2007 - 05/03/2007 3 06/10/2004 - 05/03/2007 139

06/16/2005 - 06/16/2005 1 06/10/2004 - 05/03/2007 79 05/03/2007 - 05/03/2007 3 06/10/2004 - 05/03/2007 139

06/13/2005 - 06/13/2005 1 06/09/2004 - 05/03/2007 79 05/03/2007 - 05/03/2007 3 06/09/2004 - 05/03/2007 139

05/03/2007 - 05/03/2007 32 05/03/2007 - 05/03/2007 63

06/15/2005 - 06/15/2005 1 05/03/2007 - 05/03/2007 32 05/03/2007 - 05/03/2007 63

Strontium TPH VOCsSVOCs

MW-20-70

MW-21

MW-22

MW-23

06/15/2008 - 06/15/2008 2 05/03/2007 - 05/03/2007 32 05/03/2007 - 05/03/2007 63
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well

MW-24A

MW-24B

MW-24BR

MW-25

MW-26

MW-27-20

MW-27-60

MW-27-85

MW-28-25

MW-28-90

MW-29

MW-3

MW-30-30

MW-30-50

MW-31-135

MW-31-60

MW-32-20

MW-32-35

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Strontium TPH VOCsSVOCs

07/18/2007 - 07/18/2007 3

06/14/2005 - 06/14/2005 2 06/09/2004 - 05/04/2007 79 05/04/2007 - 05/04/2007 3 06/09/2004 - 05/04/2007 139

MW-33-150

MW-33-210

MW-33-40

MW-33-90
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well

MW-34-100

MW-34-55

MW-34-80

MW-35-135

MW-35-60

MW-36-100

MW-36-20

MW-36-40

MW-36-50

MW-36-70

MW-36-90

MW-37D

MW-37S

MW-38D

MW-38S

MW-39-100

MW-39-40

MW-39-50

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Strontium TPH VOCsSVOCs

06/08/2004 - 06/23/2004 47 06/08/2004 - 06/23/2004 82

06/30/2005 - 06/30/2005 1 06/08/2004 - 06/23/2004 47 06/08/2004 - 06/23/2004 82

06/15/2005 - 06/15/2005 1 06/11/2004 - 06/11/2004 47 06/11/2004 - 06/11/2004 76

MW-39-60

MW-39-70

MW-39-80

MW-4
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well

MW-40D

MW-40S

MW-41D

MW-41M

MW-41S

MW-42-30

MW-42-55

MW-42-65

MW-43-25

MW-43-75

MW-43-90

MW-44-115

MW-44-125

MW-44-70

MW-45-095a

MW-46-175

MW-46-205

MW-47-115

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Strontium TPH VOCsSVOCs

MW-47-55

MW-48

MW-49-135

MW-49-275
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well

MW-49-365

MW-5

MW-50-095

MW-50-200

MW-51

MW-52D

MW-52M

MW-52S

MW-53D

MW-53M

MW-54-140

MW-54-195

MW-54-85

MW-55-120

MW-55-45

MW-56D

MW-56M

MW-56S

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Strontium TPH VOCsSVOCs

MW-6

MW-7

MW-8

MW-9
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well

OW-1D

OW-1M

OW-1S

OW-2D

OW-2M

OW-2S

OW-3D

OW-3M

OW-3S

OW-5D

OW-5M

OW-5S

Park Moabi-4

PE-1

PGE-6

PGE-7

PGE-8

PT-1D

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Strontium TPH VOCsSVOCs

09/30/2004 - 05/10/2005 78 09/30/2004 - 05/10/2005 138

05/10/2005 - 05/10/2005 32 05/10/2005 - 05/10/2005 62

07/28/2005 - 07/28/2005 32 07/28/2005 - 07/28/2005 61

05/10/2005 - 05/10/2005 32 05/10/2005 - 05/10/2005 62

05/11/2005 - 05/11/2005 32 05/11/2005 - 05/11/2005 62

07/28/2005 - 07/28/2005 32 07/28/2005 - 07/28/2005 61

05/11/2005 - 05/11/2005 32 05/11/2005 - 05/11/2005 62

05/11/2005 - 05/11/2005 32 05/11/2005 - 05/11/2005 62

05/11/2005 - 05/11/2005 32 05/11/2005 - 05/11/2005 62

10/03/2005 - 10/03/2005 1

PT-1M

PT-1S

PT-2D

PT-2M
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well

PT-2S

PT-3D

PT-3M

PT-3S

PT-4D

PT-4M

PT-4S

PT-5D

PT-5M

PT-5S

PT-6D

PT-6M

PT-6S

PT-7D

PT-7M

PT-7S

PT-8D

PT-8M

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Strontium TPH VOCsSVOCs

PT-8S

PT-9D

PT-9M

PT-9S
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-1b. Summary of Groundwater Sampling Events - Other Constituents

Well

PTI-1D

PTI-1M

PTI-1S

PTR-1

PTR-2

TW-1

TW-2D

TW-2S

TW-3D

TW-4

TW-5

Number of 
Samples

Count of Wells 
Sampled

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Strontium TPH VOCsSVOCs

06/15/2005 - 06/15/2005 1 07/29/2004 - 07/29/2004 47 07/29/2004 - 07/29/2004 77

06/16/2005 - 06/16/2005 1 07/29/2004 - 07/29/2004 47 07/29/2004 - 07/29/2004 77

13 1013 15 1831

11 22 5 22

Notes:
(1) See Table 3-4b for a breakdown of analytes per group.

PAHs = polycyclic aromatic hydrocarbons
PCBs = polychlorinated biphenyls
SVOCs = semivolatile organic compounds
TPH = total petroleum hydrocarbons
VOCs = volatile organic compounds
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location    First Last   No.    First Last   No.    First Last   No.    First Last   No.

C-MAR 03/13/2007 - 03/13/2007 2

C-I-3 03/13/2007 - 03/13/2007 3

C-R22 03/13/2007 - 03/13/2007 3

C-R27 03/13/2007 - 03/13/2007 3

C-TAZ 03/13/2007 - 03/13/2007 3

I-3 07/01/1997 - 06/10/2004 6 07/01/1997 - 06/10/2004 6 07/01/1997 - 06/10/2004 6 07/01/1997 - 06/10/2004 6

R-19

R-19-B

R-19-C

R-20

R-20-B

R-20-C

R-22

R-27 06/10/2003 - 05/08/2007 15 06/10/2003 - 03/06/2006 5 06/10/2003 - 06/10/2003 1 06/10/2003 - 09/11/2007 16

R-28 06/10/2003 - 05/09/2007 15 06/10/2003 - 03/06/2006 5 06/10/2003 - 06/10/2003 1 06/10/2003 - 09/12/2007 16

RRB 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

Seasonal Wetlands 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

SW-10B

SW-11B

SW-12B

SW-13B

SW-14B

Alkalinity, bicarb as CaCO3 Ammonia as nitrogen Barium Calcium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Alkalinity, bicarb as CaCO3 Ammonia as nitrogen Barium Calcium

SW-15B

SW-16B

SW-8B

SW-9B

A-Dock 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

C-CON

C-NR1

C-NR3

C-NR4

CON 07/01/1997 - 06/11/2003 4 07/01/1997 - 06/11/2003 4 07/01/1997 - 06/11/2003 4 07/01/1997 - 06/11/2003 4

Needles Gauge

NR-1 06/11/2004 - 06/11/2004 1 06/11/2004 - 06/11/2004 1 06/11/2004 - 06/11/2004 1 06/11/2004 - 06/11/2004 1

NR-2

NR-3

SW-1B

SW-2B

SW-3B

SW-4B

SW-5B

SW-6B

SW-7B
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location    First Last   No.    First Last   No.    First Last   No.    First Last   No.

Alkalinity, bicarb as CaCO3 Ammonia as nitrogen Barium Calcium

58 24 16 46

13 8 8 8

Number of 
Samples

Count of 
Locations 
Sampled
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

C-MAR

C-I-3

C-R22

C-R27

C-TAZ

I-3

R-19

R-19-B

R-19-C

R-20

R-20-B

R-20-C

R-22

R-27

R-28

RRB

Seasonal Wetlands

SW-10B

SW-11B

SW-12B

SW-13B

SW-14B

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

09/21/2005 - 10/02/2007 26 09/21/2005 - 10/02/2007 26

07/13/2005 - 10/02/2007 52 07/13/2005 - 10/02/2007 52

07/13/2005 - 10/02/2007 59 07/13/2005 - 10/02/2007 59

07/13/2005 - 10/02/2007 47 07/13/2005 - 10/02/2007 47

07/13/2005 - 10/02/2007 49 07/13/2005 - 10/02/2007 52

07/01/1997 - 06/10/2004 6 07/01/1997 - 10/02/2007 66 07/01/1997 - 10/02/2007 67 07/01/1997 - 06/10/2004 27

09/04/1998 - 09/04/1998 1 09/04/1998 - 09/04/1998 1 09/04/1998 - 09/04/1998 1

09/04/1998 - 09/04/1998 2 09/04/1998 - 09/04/1998 2 09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 2 09/04/1998 - 09/04/1998 2 09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 1 09/04/1998 - 09/04/1998 1 09/04/1998 - 09/04/1998 1

09/04/1998 - 09/04/1998 2 09/04/1998 - 09/04/1998 2 09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 1 09/04/1998 - 09/04/1998 1 09/04/1998 - 09/04/1998 1

07/19/1999 - 10/02/2007 64 07/19/1999 - 10/02/2007 65 07/19/1999 - 06/10/2004 22

06/10/2003 - 09/11/2007 16 06/08/1999 - 10/02/2007 65 06/08/1999 - 10/02/2007 66 06/08/1999 - 06/10/2004 22

06/10/2003 - 09/12/2007 16 06/08/1999 - 10/03/2007 62 06/08/1999 - 10/03/2007 63 06/08/1999 - 06/10/2004 22

07/01/1997 - 07/01/1997 1 07/01/1997 - 10/03/2007 57 07/01/1997 - 10/03/2007 58 07/01/1997 - 06/10/2004 22

07/01/1997 - 07/01/1997 1 07/01/1997 - 03/25/2000 8 07/01/1997 - 03/25/2000 8 07/01/1997 - 03/25/2000 8

01/05/2006 - 01/05/2006 1 01/05/2006 - 01/05/2006 1

01/05/2006 - 01/05/2006 1 01/05/2006 - 01/05/2006 1

01/06/2006 - 01/06/2006 1 01/06/2006 - 01/06/2006 1

01/06/2006 - 01/06/2006 1 01/06/2006 - 01/06/2006 1

01/07/2006 - 01/07/2006 1 01/07/2006 - 01/07/2006 1

Chloride Chromium, hexavalent Chromium, total Copper
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

SW-15B

SW-16B

SW-8B

SW-9B

A-Dock

C-CON

C-NR1

C-NR3

C-NR4

CON

Needles Gauge

NR-1

NR-2

NR-3

SW-1B

SW-2B

SW-3B

SW-4B

SW-5B

SW-6B

SW-7B

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Chloride Chromium, hexavalent Chromium, total Copper

01/07/2006 - 01/07/2006 1 01/07/2006 - 01/07/2006 1

01/07/2006 - 01/07/2006 1 01/07/2006 - 01/07/2006 1

01/07/2006 - 01/07/2006 1 01/07/2006 - 01/07/2006 1

01/04/2006 - 01/04/2006 1 01/04/2006 - 01/04/2006 1

07/01/1997 - 07/01/1997 1 07/01/1997 - 02/17/2004 6 07/01/1997 - 02/17/2004 6 07/01/1997 - 06/19/1998 4

07/13/2005 - 10/03/2007 52 07/13/2005 - 10/03/2007 52

07/13/2005 - 10/03/2007 52 07/13/2005 - 10/03/2007 52

07/14/2005 - 10/03/2007 52 07/14/2005 - 10/03/2007 52

07/14/2005 - 10/03/2007 52 07/14/2005 - 10/03/2007 52

07/01/1997 - 06/11/2003 4 07/01/1997 - 10/03/2007 70 07/01/1997 - 10/03/2007 71 07/01/1997 - 06/10/2004 28

09/08/2003 - 02/16/2004 2 09/08/2003 - 02/16/2004 2

06/11/2004 - 06/11/2004 1 08/06/2002 - 10/03/2007 43 08/06/2002 - 10/03/2007 44 03/16/2004 - 06/11/2004 2

08/06/2002 - 10/03/2007 43 08/06/2002 - 10/03/2007 44 03/16/2004 - 06/11/2004 2

02/17/2004 - 10/03/2007 41 02/17/2004 - 10/03/2007 42 03/16/2004 - 06/11/2004 2

01/04/2006 - 01/04/2006 1 01/04/2006 - 01/04/2006 1

01/04/2006 - 01/04/2006 1 01/04/2006 - 01/04/2006 1

01/05/2006 - 01/05/2006 1 01/05/2006 - 01/05/2006 1

01/05/2006 - 01/05/2006 1 01/05/2006 - 01/05/2006 1

01/06/2006 - 01/06/2006 1 01/06/2006 - 01/06/2006 1

01/06/2006 - 01/06/2006 1 01/06/2006 - 01/06/2006 1

01/06/2006 - 01/06/2006 1 01/06/2006 - 01/06/2006 1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

Number of 
Samples

Count of 
Locations 
Sampled

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Chloride Chromium, hexavalent Chromium, total Copper

46 993 1005 170

8 43 43 17
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

C-MAR

C-I-3

C-R22

C-R27

C-TAZ

I-3

R-19

R-19-B

R-19-C

R-20

R-20-B

R-20-C

R-22

R-27

R-28

RRB

Seasonal Wetlands

SW-10B

SW-11B

SW-12B

SW-13B

SW-14B

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

07/01/1997 - 06/10/2004 6 06/10/2003 - 06/10/2004 2 07/01/1997 - 11/29/2001 4 07/01/1997 - 06/10/2004 6

06/10/2003 - 06/14/2005 3 06/10/2003 - 03/06/2006 3 06/10/2003 - 09/11/2007 16

06/10/2003 - 06/14/2005 3 06/10/2003 - 03/06/2006 3 06/10/2003 - 09/12/2007 16

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

Lead MagnesiumFluoride Iron
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

SW-15B

SW-16B

SW-8B

SW-9B

A-Dock

C-CON

C-NR1

C-NR3

C-NR4

CON

Needles Gauge

NR-1

NR-2

NR-3

SW-1B

SW-2B

SW-3B

SW-4B

SW-5B

SW-6B

SW-7B

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Lead MagnesiumFluoride Iron

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

07/01/1997 - 06/11/2003 4 06/11/2003 - 06/11/2003 1 07/01/1997 - 11/29/2001 3 07/01/1997 - 06/11/2003 4

06/11/2004 - 06/11/2004 1 06/11/2004 - 06/11/2004 1 06/11/2004 - 06/11/2004 1

November 2009 Page 8 of 18



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

Number of 
Samples

Count of 
Locations 
Sampled

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Lead MagnesiumFluoride Iron

20 10 10 46

8 5 5 8
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

C-MAR

C-I-3

C-R22

C-R27

C-TAZ

I-3

R-19

R-19-B

R-19-C

R-20

R-20-B

R-20-C

R-22

R-27

R-28

RRB

Seasonal Wetlands

SW-10B

SW-11B

SW-12B

SW-13B

SW-14B

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

03/13/2007 - 03/13/2007 2

03/13/2007 - 03/13/2007 3

03/13/2007 - 03/13/2007 3

03/13/2007 - 03/13/2007 3

03/13/2007 - 03/13/2007 3

07/01/1997 - 06/10/2004 6 07/01/1997 - 11/29/2001 4 07/01/1997 - 06/10/2004 27 07/01/1997 - 06/10/2004 6

09/04/1998 - 09/04/1998 1

09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 1

09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 1

07/19/1999 - 06/10/2004 22

06/10/2003 - 03/06/2006 3 06/08/1999 - 06/10/2004 22 06/10/2003 - 09/11/2007 15

06/10/2003 - 03/06/2006 3 08/06/2002 - 08/06/2002 1 06/08/1999 - 06/10/2004 22 06/10/2003 - 09/12/2007 15

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 06/10/2004 22 07/01/1997 - 07/01/1997 1

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 03/25/2000 8 07/01/1997 - 07/01/1997 1

Manganese Molybdenum Nickel Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

SW-15B

SW-16B

SW-8B

SW-9B

A-Dock

C-CON

C-NR1

C-NR3

C-NR4

CON

Needles Gauge

NR-1

NR-2

NR-3

SW-1B

SW-2B

SW-3B

SW-4B

SW-5B

SW-6B

SW-7B

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Manganese Molybdenum Nickel Nitrate as nitrogen

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 06/19/1998 4 07/01/1997 - 07/01/1997 1

07/01/1997 - 06/11/2003 4 07/01/1997 - 11/29/2001 3 07/01/1997 - 06/10/2004 28 07/01/1997 - 06/11/2003 4

06/11/2004 - 06/11/2004 1 03/16/2004 - 06/11/2004 2 06/11/2004 - 06/11/2004 1

03/16/2004 - 06/11/2004 2

03/16/2004 - 06/11/2004 2

November 2009 Page 11 of 18



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

Number of 
Samples

Count of 
Locations 
Sampled

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Manganese Molybdenum Nickel Nitrate as nitrogen

20 11 170 58

8 6 17 13
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

C-MAR

C-I-3

C-R22

C-R27

C-TAZ

I-3

R-19

R-19-B

R-19-C

R-20

R-20-B

R-20-C

R-22

R-27

R-28

RRB

Seasonal Wetlands

SW-10B

SW-11B

SW-12B

SW-13B

SW-14B

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

06/10/2003 - 06/10/2003 1 07/01/1997 - 06/10/2004 6 07/01/1997 - 06/10/2004 6 07/01/1997 - 06/10/2004 6

06/10/2003 - 09/11/2007 16 06/10/2003 - 09/11/2007 16 06/10/2003 - 09/11/2007 16

06/10/2003 - 09/12/2007 16 06/10/2003 - 09/12/2007 16 06/10/2003 - 09/12/2007 16

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

Perchlorate Potassium Sodium Sulfate
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

SW-15B

SW-16B

SW-8B

SW-9B

A-Dock

C-CON

C-NR1

C-NR3

C-NR4

CON

Needles Gauge

NR-1

NR-2

NR-3

SW-1B

SW-2B

SW-3B

SW-4B

SW-5B

SW-6B

SW-7B

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Perchlorate Potassium Sodium Sulfate

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1

06/11/2003 - 06/11/2003 1 07/01/1997 - 06/11/2003 4 07/01/1997 - 06/11/2003 4 07/01/1997 - 06/11/2003 4

06/11/2004 - 06/11/2004 1 06/11/2004 - 06/11/2004 1 06/11/2004 - 06/11/2004 1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

Number of 
Samples

Count of 
Locations 
Sampled

   First Last   No.    First Last   No.    First Last   No.    First Last   No.

Perchlorate Potassium Sodium Sulfate

2 46 46 46

2 8 8 8
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

C-MAR

C-I-3

C-R22

C-R27

C-TAZ

I-3

R-19

R-19-B

R-19-C

R-20

R-20-B

R-20-C

R-22

R-27

R-28

RRB

Seasonal Wetlands

SW-10B

SW-11B

SW-12B

SW-13B

SW-14B

   First Last   No.    First Last   No.    First Last   No.

07/01/1997 - 06/10/2004 5 07/01/1997 - 11/29/2001 4 07/01/1997 - 06/10/2004 27

09/04/1998 - 09/04/1998 1

09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 1

09/04/1998 - 09/04/1998 2

09/04/1998 - 09/04/1998 1

07/19/1999 - 06/10/2004 22

06/10/2004 - 06/10/2004 1 06/08/1999 - 06/10/2004 22

06/10/2004 - 06/10/2004 1 08/06/2002 - 08/06/2002 1 06/08/1999 - 06/10/2004 22

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 06/10/2004 22

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 03/25/2000 8

ZincSulfide Vanadium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

SW-15B

SW-16B

SW-8B

SW-9B

A-Dock

C-CON

C-NR1

C-NR3

C-NR4

CON

Needles Gauge

NR-1

NR-2

NR-3

SW-1B

SW-2B

SW-3B

SW-4B

SW-5B

SW-6B

SW-7B

   First Last   No.    First Last   No.    First Last   No.

ZincSulfide Vanadium

07/01/1997 - 07/01/1997 1 07/01/1997 - 07/01/1997 1 07/01/1997 - 06/19/1998 4

07/01/1997 - 11/29/2001 3 07/01/1997 - 11/29/2001 3 07/01/1997 - 06/10/2004 28

06/11/2004 - 06/11/2004 1 03/16/2004 - 06/11/2004 2

03/16/2004 - 06/11/2004 2

03/16/2004 - 06/11/2004 2
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-2. Summary of Surface Water Sampling Events

Sample Location

Number of 
Samples

Count of 
Locations 
Sampled

   First Last   No.    First Last   No.    First Last   No.

ZincSulfide Vanadium

14 11 170

8 6 17

Notes:

(1) Ammonia and ammonia as nitrogen are combined in this analysis.

(2) Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-3. Summary of Groundwater Well Groupings

ADOT New Well MW-1 MW-20-70

BOR-2 MW-3 MW-20-100

CA Agriculture Station MW-4 MW-20-130

EPNG-2 MW-5 MW-22

GSRV-2 MW-6 MW-23

GSWC-1 MW-7 MW-27-20

GSWC-2 MW-8 MW-27-60

GSWC-4 MW-9 MW-27-85

Langmaack MW-10 MW-28-25

Lily Hill MW-11 MW-28-90

MW-16 MW-12 MW-29

MW-17 MW-13 MW-30-30

MW-18 MW-14 MW-30-50

Needles MW-10 MW-15 MW-31-60

Needles MW-11 MW-19 MW-31-135

Needles MW-12 MW-20-70 MW-32-20

New Farm Well MW-20-100 MW-32-35

P-2 MW-20-130 MW-33-40

PGE-9S MW-21 MW-33-90

PMM-Supply MW-22 MW-33-150

Sanders MW-23 MW-33-210

Tayloe MW-24A MW-34-55

TMLP-2 MW-24B MW-34-80

Topock-2 MW-24BR MW-34-100

USFW-5 MW-25 MW-35-60

MW-26 MW-35-135

MW-27-20 MW-36-20

MW-27-60 MW-36-40

MW-27-85 MW-36-50

MW-28-25 MW-36-70

MW-28-90 MW-36-90

MW-29 MW-36-100

MW-30-30 MW-39-40

Background Groundwater Site Groundwater Floodplain Groundwater
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-3. Summary of Groundwater Well Groupings

Background Groundwater Site Groundwater Floodplain Groundwater

MW-30-50 MW-39-50

MW-31-60 MW-39-60

MW-31-135 MW-39-70

MW-32-20 MW-39-80

MW-32-35 MW-39-100

MW-33-40 MW-42-30

MW-33-90 MW-42-55

MW-33-150 MW-42-65

MW-33-210 MW-43-25

MW-34-55 MW-43-75

MW-34-80 MW-43-90

MW-34-100 MW-44-70

MW-35-60 MW-44-115

MW-35-135 MW-44-125

MW-36-20 MW-45-095a

MW-36-40 MW-46-175

MW-36-50 MW-46-205

MW-36-70 MW-47-55

MW-36-90 MW-47-115

MW-36-100 MW-49-135

MW-37S MW-49-275

MW-37D MW-49-365

MW-38S MW-52S

MW-38D MW-52M

MW-39-40 MW-52D

MW-39-50 MW-53M

MW-39-60 MW-53D

MW-39-70 PE-1

MW-39-80 PT-1S

MW-39-100 PT-1M

MW-40S PT-1D

MW-40D PT-2S

MW-41S PT-2M
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-3. Summary of Groundwater Well Groupings

Background Groundwater Site Groundwater Floodplain Groundwater

MW-41M PT-2D

MW-41D PT-3S

MW-42-30 PT-3M

MW-42-55 PT-3D

MW-42-65 PT-4S

MW-43-25 PT-4M

MW-43-75 PT-4D

MW-43-90 PT-5S

MW-44-70 PT-5M

MW-44-115 PT-5D

MW-44-125 PT-6S

MW-45-095a PT-6M

MW-46-175 PT-6D

MW-46-205 PTI-1S

MW-47-55 PTI-1M

MW-47-115 PTI-1D

MW-48 TW-2S

MW-49-135 TW-2D

MW-49-275 TW-3D

MW-49-365 TW-4

MW-50-095

MW-50-200

MW-51

MW-52S

MW-52M

MW-52D

MW-53M

MW-53D

MW-54-85

MW-54-140

MW-54-195

MW-55-45

MW-55-120
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-3. Summary of Groundwater Well Groupings

Background Groundwater Site Groundwater Floodplain Groundwater

MW-56S

MW-56M

MW-56D

MWP-12

OW-1S

OW-1M

OW-1D

OW-2S

OW-2M

OW-2D

OW-3S

OW-3M

OW-3D

OW-5S

OW-5M

OW-5D

PE-1

PGE-6

PGE-7

PGE-7BR

PGE-8

Park Moabi-4

PT-1S

PT-1M

PT-1D

PT-2S

PT-2M

PT-2D

PT-3S

PT-3M

PT-3D

PT-4S

PT-4M
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-3. Summary of Groundwater Well Groupings

Background Groundwater Site Groundwater Floodplain Groundwater

PT-4D

PT-5S

PT-5M

PT-5D

PT-6S

PT-6M

PT-6D

PT-7S

PT-7M

PT-7D

PT-8S

PT-8M

PT-8D

PT-9S

PT-9M

PT-9D

PTI-1S

PTI-1M

PTI-1D

PTR-1

PTR-2

TW-1

TW-2S

TW-2D

TW-3D

TW-4

TW-5

CW-1M

CW-1D

CW-2M

CW-2D

CW-3M

CW-3D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-3. Summary of Groundwater Well Groupings

Background Groundwater Site Groundwater Floodplain Groundwater

CW-4M

CW-4D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

√ Aluminum √ Alkalinity, bicarb as CaCO3 Tritium

√ Antimony √ Ammonia as nitrogen

√ Arsenic √ Calcium

√ Barium √ Chloride

√ Beryllium √ Fluoride

Cadmium √ Iron

√ Chromium, hexavalent √ Magnesium

√ Chromium, total √ Manganese

√ Cobalt √ Nitrate as nitrogen

√ Copper Perchlorate

√ Lead √ Potassium

Mercury √ Sodium

√ Molybdenum √ Strontium

√ Nickel √ Sulfate

√ Selenium Sulfide

√ Silver

√ Thallium

√ Vanadium

√ Zinc

Notes:

(1)

(2) Check mark (√) indicates a chemical was detected in at least one sample.

Table 3-4a.  Summary of Constituents Sampled in Background Groundwater

As discussed in Section 3.2.2, there are 13 general chemical parameters (categorized as “other inorganic 
compounds” in this risk assessment) that DTSC and USDOI requested be carried through a screening-level 
evaluation in order to ascertain whether they should be included in the quantitative groundwater human 
health risk assessments or the groundwater-to-surface water transport evaluation.  

Radiological Compounds
Other Inorganic Compounds, 
Perchlorate and StrontiumMetals
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

√ Aluminum √ Alkalinity, bicarb as CaCO3 Gross Alpha Acetone t-Amyl methyl ether Acenaphthene PCB 1016

√ Antimony √ Ammonia as nitrogen √ Gross Beta Acrolein Aniline Acenaphthylene PCB 1221

√ Arsenic √ Calcium Radium 226 Acrylonitrile Azobenzene Anthracene PCB 1232

√ Barium √ Chloride Radium 228 √ Benzene Benzidene Benzo(a)anthracene PCB 1242

√ Beryllium √ Fluoride Tritium Bis(2-chloroethyl)ether Benzoic acid Benzo(a)pyrene PCB 1248

√ Cadmium √ Iron √ Uranium Bis(2-chloroisopropyl)ether Benzyl alcohol Benzo(b)fluoranthene PCB 1254

√ Chromium, hexavalent √ Magnesium Braomochloromethane Bis (2-chloroethoxy) methane Benzo(ghi)perylene PCB 1260

√ Chromium, total √ Manganese Bromobenzene Bis (2-ethylhexyl) phthalate Benzo(k)fluoranthene PCB 1262

√ Cobalt √ Nitrate as nitrogen Bromodichloromethane 4-Bromophenyl phenyl ether Chrysene PCB 1268

√ Copper √ Perchlorate Bromoform t-Butyl alcohol Dibenzo(a,h)anthracene

√ Lead √ Potassium Bromomethane Butyl benzyl phthalate Indeno(1,2,3-cd)pyrene

√ Mercury √ Sodium Methyl t-butyl ether (mtbe) Ethyl-t-butyl ether 2-Methylnaphthalene

√ Molybdenum √ Strontium n-Butylbenzene 4-Chloro-3-methylphenol √ Naphthalene

√ Nickel √ Sulfate sec-Butylbenzene 4-Chloroaniline Pyrene

√ Selenium √ Sulfide t-Butylbenzene 2-Chloronaphthalene

√ Silver √ Carbon disulfide 2-Chlorophenol

√ Thallium Carbon tetrachloride 4-Chlorophenyl phenyl ether

√ Vanadium Chlorobenzene Dibenzofuran

√ Zinc Chloroethane Di-n-butyl phthalate

2-Chloroethyl vinyl ether 3,3'-Dichlorobenzidene

√ Chloroform 2,4-Dichlorophenol

Chloromethane Diethyl phthalate

p-Chlorotoluene Di-isopropyl ether

2-Chlorotoluene (o-Chlorotoluene) Dimethyl phthalate

1,2-Dibromo-3-chloropropane 2,4-Dimethylphenol

Dibromochloromethane 4,6-Dinitro-2-methylphenol

1,2-Dibromoethane 2,4-Dinitrophenol

Dibromomethane 2,4-Dinitrotoluene

1,2-Dichlorobenzene 2,6-Dinitrotoluene

1,3-Dichlorobenzene Di-n-octyl phthalate

1,4-Dichlorobenzene Fluoranthene

Dichlorodifluoromethane Fluorene

1,1-Dichloroethane Hexachlorobenzene

1,2-Dichloroethane Hexachloroethane

1,1-Dichloroethene 2-Methylphenol

cis-1,2-Dichloroethene 4-Methylphenol

trans-1,2-Dichloroethene 2-Nitroaniline

1,2-Dichloropropane 3-Nitroaniline

1,3-Dichloropropane 4-Nitroaniline

Table 3-4b.  Summary of Constituents Sampled in Site Groundwater 

PCBsRadiological Compounds
Other Inorganic Compounds, 
Perchlorate and StrontiumMetals VOCs and TPH SVOCs PAHs
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-4b.  Summary of Constituents Sampled in Site Groundwater 

PCBsRadiological Compounds
Other Inorganic Compounds, 
Perchlorate and StrontiumMetals VOCs and TPH SVOCs PAHs

2,2-Dichloropropane 2-Nitrophenol

1,1-Dichloropropene 4-Nitrophenol

cis-1,3-Dichloropropene n-Nitrosodimethylamine

trans-1,3-Dichloropropene n-Nitroso-di-n-propylamine

Dichlorotrifluoromethane n-Nitrosodiphenylamine

Ethylbenzene Pentachlorophenol/pcp

Hexachlorobutadiene Phenanthrene

Hexachlorocyclopentadiene Phenol

2-Hexanone

Iodomethane

Isobutyl Alcohol

Isophorone

Isopropylbenzene

4-Isopropyltoluene

Methyl Ethyl Ketone

Methyl isobutyl ketone

Methylene chloride

Nitrobenzene

n-Propylbenzene

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

√ Toluene

Total xylenes

TPH as diesel

TPH as gasoline

TPH as motor oil

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane (Freon 11)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

1,2,3-Trichloropropane

1,1,2-Trichlorotrifluoroethane (Freon 113)

1,2,4-Trimethylbenzene
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-4b.  Summary of Constituents Sampled in Site Groundwater 

PCBsRadiological Compounds
Other Inorganic Compounds, 
Perchlorate and StrontiumMetals VOCs and TPH SVOCs PAHs

1,3,5-Trimethylbenzene

Vinyl acetate

Vinyl chloride

o-Xylene

m+p-Xylenes

Notes:

(1)

(2) Check mark (√) indicates a chemical was detected in at least one sample.

(3) Ammonia and ammonia as nitrogen are combined into ammonia as nitrogen.

(4) Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined into nitrate as nitrogen. 

PAHs = polycyclic aromatic hydrocarbons
PCBs = polychlorinated biphenyls
SVOCs = semivolatile organic compounds
TPH = total petroleum hydrocarbons
VOCs = volatile organic compounds

As discussed in Section 3.2.2, there are 13 general chemical parameters (categorized as “other inorganic compounds” in this risk assessment) that DTSC and USDOI requested be carried through a screening-level evaluation in order to ascertain whether they should be included in the 
quantitative groundwater human health risk assessments or the groundwater-to-surface water transport evaluation.  
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

√ Aluminum √ Alkalinity, bicarb as CaCO3 Acetone t-Amyl methyl ether Acenaphthene PCB 1016

√ Antimony √ Ammonia as nitrogen Acrolein Aniline Acenaphthylene PCB 1221

√ Arsenic √ Calcium Acrylonitrile Azobenzene Anthracene PCB 1232

√ Barium √ Chloride Benzene Benzidene Benzo(a)anthracene PCB 1242

√ Beryllium √ Fluoride Bis(2-chloroethyl)ether Benzoic acid Benzo(a)pyrene PCB 1248

Cadmium √ Iron Bis(2-chloroisopropyl)ether Benzyl alcohol Benzo(b)fluoranthene PCB 1254

√ Chromium, hexavalent √ Magnesium Braomochloromethane Bis (2-ethylhexyl) phthalate Benzo(ghi)perylene PCB 1260

√ Chromium, total √ Manganese Bromobenzene 4-Bromophenyl phenyl ether Benzo(k)fluoranthene PCB 1262

√ Cobalt √ Nitrate as nitrogen Bromodichloromethane t-Butyl alcohol Chrysene PCB 1268

√ Copper Perchlorate Bromoform Butyl benzyl phthalate Dibenzo(a,h)anthracene

√ Lead √ Potassium Bromomethane Ethyl-t-butyl ether Indeno(1,2,3-cd)pyrene

√ Mercury √ Sodium n-Butylbenzene 4-Chloro-3-methylphenol 2-Methylnaphthalene

√ Molybdenum √ Strontium sec-Butylbenzene 4-Chloroaniline Naphthalene

√ Nickel √ Sulfate t-Butylbenzene Bis (2-chloroethoxy) methane Pyrene

√ Selenium √ Sulfide Carbon disulfide 2-Chloronaphthalene

√ Silver Carbon tetrachloride 2-Chlorophenol

Thallium Chlorobenzene 4-Chlorophenyl phenyl ether

√ Vanadium Chloroethane Dibenzofuran

√ Zinc 2-Chloroethyl vinyl ether Di-n-butyl phthalate

√ Chloroform 3,3'-Dichlorobenzidene

Chloromethane 2,4-Dichlorophenol

P-chlorotoluene Diethyl phthalate

2-Chlorotoluene (o-Chlorotoluene) Di-isopropyl ether

1,2-Dibromo-3-chloropropane Dimethyl phthalate

Dibromochloromethane 2,4-Dimethylphenol

1,2-Dibromoethane 4,6-Dinitro-2-methylphenol

Dibromomethane 2,4-Dinitrophenol

1,2-Dichlorobenzene 2,4-Dinitrotoluene

1,3-Dichlorobenzene 2,6-Dinitrotoluene

1,4-Dichlorobenzene Di-n-octyl phthalate

Dichlorodifluoromethane Fluoranthene

1,1-Dichloroethane Fluorene

1,2-Dichloroethane Hexachlorobenzene

Table 3-4c.  Summary of Constituents Sampled in Floodplain Groundwater

PAHs PCBs
Other Inorganic Compounds, 
Perchlorate and StrontiumMetals VOCs and TPH SVOCs
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-4c.  Summary of Constituents Sampled in Floodplain Groundwater

PAHs PCBs
Other Inorganic Compounds, 
Perchlorate and StrontiumMetals VOCs and TPH SVOCs

1,1-Dichloroethene Hexachloroethane

cis-1,2-Dichloroethene 2-Methylphenol

trans-1,2-Dichloroethene 4-Methylphenol

1,2-Dichloropropane 2-Nitroaniline

1,3-Dichloropropane 3-Nitroaniline

2,2-Dichloropropane 4-Nitroaniline

1,1-Dichloropropene 2-Nitrophenol

cis-1,3-Dichloropropene 4-Nitrophenol

trans-1,3-Dichloropropene n-Nitrosodimethylamine

Dichlorotrifluoromethane n-Nitroso-di-n-propylamine

Ethylbenzene n-Nitrosodiphenylamine

Hexachlorobutadiene Pentachlorophenol/pcp

Hexachlorocyclopentadiene Phenanthrene

2-Hexanone Phenol

Iodomethane

Isobutyl Alcohol

Isophorone

Isopropylbenzene

4-Isopropyltoluene

Methyl Ethyl Ketone

Methyl isobutyl ketone

Methyl t-butyl ether (mtbe)

Methylene chloride

Nitrobenzene

n-Propylbenzene

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

Total xylenes

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

November 2009 Page 2 of 3



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-4c.  Summary of Constituents Sampled in Floodplain Groundwater

PAHs PCBs
Other Inorganic Compounds, 
Perchlorate and StrontiumMetals VOCs and TPH SVOCs

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane (Freon 11)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

1,2,3-Trichloropropane

1,1,2-Trichlorotrifluoroethane (Freon 113)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl acetate

Vinyl chloride

o-Xylene

m+p-Xylenes

Notes:

(1)

(2) Check mark (√) indicates a chemical was detected in at least one sample.

(3) See Table 3-3 for floodplain well designation.

(4) Ammonia and ammonia as nitrogen are combined into ammonia as nitrogen.

(5) Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined into nitrate as nitrogen. 

PAHs = polycyclic aromatic hydrocarbons
PCBs = polychlorinated biphenyls
SVOCs = semivolatile organic compounds
TPH = total petroleum hydrocarbons
VOCs = volatile organic compounds

As discussed in Section 3.2.2, there are 13 general chemical parameters (categorized as “other inorganic compounds” in this risk assessment) that DTSC and USDOI requested be carried through a screening-level evaluation in order to ascertain 
whether they should be included in the quantitative groundwater human health risk assessments or the groundwater-to-surface water transport evaluation.  
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

A-Dock C-I-3

C-CON C-R22

C-MAR C-R27

C-NR1 C-TAZ

C-NR3 I-3

C-NR4 R-19

CON R-19-B

Needles Gauge R-19-C

NR-1 R-20

NR-2 R-20-B

NR-3 R-20-C

SW-1B R-22

SW-2B R-27

SW-3B R-28

SW-4B RRB

SW-5B Seasonal Wetlands

SW-6B SW-10B

SW-7B SW-11B

CR Near Park Moabi* SW-12B

SW-13B

SW-14B

SW-15B

SW-16B

SW-8B

SW-9B

CR Down River*

CR Above Railroad*

CR Bat Cave Wash*

Notes:

(1)

Table 3-5.  Summary of Surface Water Sampling Location Groupings

Downstream Surface WaterUpstream Surface Water

Sampling locations denoted with an asterix (*) are from the metropolitan water district (MWD) surface water 
sampling dataset presented in Appendix C.  The data are used in Tables 4-5 and 4-6.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

√ Barium √ Alkalinity, bicarb as CaCO3
Chromium, hexavalent √ Ammonia as nitrogen

√ Chromium, total √ Calcium
√ Copper √ Chloride
√ Lead √ Fluoride
√ Molybdenum Iron
√ Nickel √ Magnesium
√ Vanadium √ Manganese
√ Zinc √ Nitrate as nitrogen

Perchlorate
√ Potassium
√ Sodium
√ Sulfate

Sulfide

Notes:

(1)

(2)

(3)

(4) Ammonia and ammonia as nitrogen are combined into ammonia as nitrogen.

(5)

As discussed in Section 3.2.2, there are 13 general chemical parameters (categorized as “other inorganic 
compounds” in this risk assessment) that DTSC and USDOI requested be carried through a screening-level 
evaluation in order to ascertain whether they should be included in the quantitative groundwater human health risk 
assessments or the groundwater-to-surface water transport evaluation. 

Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined into nitrate as nitrogen. 

See Table 3-5 for upstream/downstream location designation.

Check mark (√) indicates a chemical was detected in at least one sample.

Table 3-6a.  Summary of Constituents Sampled in Upstream Surface Water

Other Inorganic Compounds and PerchlorateMetals
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

√ Barium √ Alkalinity, bicarb as CaCO3
√ Chromium, hexavalent √ Ammonia as nitrogen
√ Chromium, total √ Calcium
√ Copper √ Chloride
√ Lead √ Fluoride
√ Molybdenum Iron
√ Nickel √ Magnesium
√ Vanadium √ Manganese
√ Zinc √ Nitrate as nitrogen

Perchlorate
√ Potassium
√ Sodium
√ Sulfate
√ Sulfide

Notes:

(1)

(2)

(3)

(4) Ammonia and ammonia as nitrogen are combined into ammonia as nitrogen.

(5)

(6)

Sources:

(1) CH2M HILL. 2009. Revised Final RCRA Facility Investigation/Remedial Investigation Report Volume 2. 
Hydrogeologic Characterization and Results of Groundwater and Surface Water Investigation, PG&E Topock 
Compressor Station, Needles, California. January.

As discussed in the RFI/RI Volume 2, during September 2007 surface water sampling, hexavalent chromium was 
reported at a trace concentration of 0.4 µg/L at one in-channel surface water location (C R22).  Subsequent 
investigation revealed that hexavalent chromium was present at low levels in the buffer solutions used for both 
field preservation and laboratory analysis of the samples (CH2M HILL, 2009).  The presence of hexavalent 
chromium in the buffer solutions is thought to be responsible for the low-level hexavalent chromium result at C 
R22.  The reported concentration of 0.4 ug/L is flagged with a “J” data qualifier, indicating that there is uncertainty 
regarding the reported concentration value.

Table 3-6b.  Summary of Constituents Sampled in Downstream Surface Water

Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined into nitrate as nitrogen. 

See Table 3-5 for upstream/downstream location designation.

Check mark (√) indicates a chemical was detected in at least one sample.

Other Inorganic Compounds and PerchlorateMetals

As discussed in Section 3.2.2, there are 13 general chemical parameters (categorized as “other inorganic 
compounds” in this risk assessment) that DTSC and USDOI requested be carried through a screening-level 
evaluation in order to ascertain whether they should be included in the quantitative groundwater human health risk 
assessments or the groundwater-to-surface water transport evaluation. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Chemical
Number of 
Detections

Number of 
Samples

Frequency of 
Detection

Minimum
Detection

Maximum
Detection

Mean
Concentration Background UTL

First 
Sampling 

Date

Last 
Sampling 

Date
(%) (mg/L) (mg/L) (mg/L) (mg/L)

Aluminum 27 149 18.1 5.1E-02 1.6E-01 3.5E-02 5.6E-02 05/11/2005 06/01/2006

Ammonia as nitrogen 8 149 5.4 5.9E-01 1.1E+00 2.8E-01 NA 05/11/2005 06/01/2006

Antimony 1 149 0.7 2.3E-03 2.3E-03 1.0E-03 1.2E-03 05/11/2005 06/01/2006

Arsenic 129 132 97.7 1.1E-03 1.9E-02 5.9E-03 2.4E-02 05/11/2005 06/01/2006

Barium 149 149 100.0 1.2E-02 1.9E-01 6.0E-02 2.0E-01 05/11/2005 06/01/2006

Beryllium 1 149 0.7 1.5E-03 1.5E-03 5.1E-04 6.6E-04 05/11/2005 06/01/2006

Chloride 149 149 100.0 2.4E+01 4.1E+03 3.7E+02 NA 05/11/2005 06/01/2006

Chromium, hexavalent 110 148 74.3 2.2E-04 3.8E-02 7.6E-03 3.2E-02 05/11/2005 06/01/2006

Cobalt 4 149 2.7 1.0E-03 1.6E-03 5.2E-04 8.4E-04 05/11/2005 06/01/2006

Copper 104 149 69.8 1.0E-03 2.1E-02 3.1E-03 1.1E-02 05/11/2005 06/01/2006

Fluoride 118 143 82.5 5.3E-01 4.3E+00 1.4E+00 7.1E+00 05/11/2005 06/01/2006

Iron 26 147 17.7 1.0E-01 5.1E+00 2.6E-01 NA 05/11/2005 06/01/2006

Lead 22 147 15.0 1.0E-03 4.1E-03 7.2E-04 1.9E-03 05/11/2005 06/01/2006

Molybdenum 148 149 99.3 3.5E-03 4.2E-02 1.1E-02 3.6E-02 05/11/2005 06/01/2006

Nickel 53 149 35.6 1.0E-03 4.2E-02 1.8E-03 1.1E-02 05/11/2005 06/01/2006

Nitrate as nitrogen 118 148 79.7 6.9E-01 4.8E+00 2.1E+00 5.0E+00 05/11/2005 06/01/2006

Selenium 104 149 69.8 1.0E-03 1.4E-02 2.2E-03 1.0E-02 05/11/2005 06/01/2006

Silver 8 149 5.4 1.1E-03 1.0E-02 6.9E-04 2.1E-03 05/11/2005 06/01/2006

Thallium 4 149 2.7 1.1E-03 3.0E-03 5.3E-04 9.1E-04 05/11/2005 06/01/2006

Vanadium 127 149 85.2 1.0E-03 8.0E-02 1.4E-02 6.0E-02 05/11/2005 06/01/2006

Zinc 94 143 65.7 1.1E-02 1.4E-01 2.7E-02 7.8E-02 05/11/2005 06/01/2006

Table 3-7a.  Summary of Groundwater and Floodplain ICOPCs in Background Groundwater
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-7a.  Summary of Groundwater and Floodplain ICOPCs in Background Groundwater

Notes:

(1) UTLs obtained from Table 3-1, CH2M HILL (2008).  UTLs for nitrate as nitrogen and fluoride were calculated after CH2M HILL(2008).

(2) Cadmium and mercury were not detected in background wells, and therefore UTLs were not calculated in the background study, CH2M HILL (2008).

(3) UTLs were not calculated for ammonia as nitrogen, chloride or iron.

(4) Ammonia and ammonia as nitrogen are combined in this analysis.

(5) Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

(6) Nondetects are assumed equal to one-half the reporting limit in calculating mean concentrations.

ICOPCs = initial constituents of potential concern

mg/L = milligram(s) per liter

UTL = upper tolerance limit

Source:

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Final Report of Results, PG&E Topock Compressor Station, Needles, California. July.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Chemical
Number of 
Detections

Number of 
Samples

Frequency of 
Detection

Minimum
Detection

Maximum
Detection

Mean
Concentration

First Sampling 
Date

Last Sampling 
Date

(%) (mg/L) (mg/L) (mg/L)

Aluminum 21 294 7.1 5.4E-02 7.5E-01 4.0E-02 02/17/2004 10/18/2007

Antimony 9 384 2.3 3.3E-03 1.6E-01 2.7E-03 06/08/2004 07/29/2008

Arsenic 190 460 41.3 1.1E-03 1.6E-01 7.4E-03 06/08/2004 07/29/2008

Barium 361 559 64.6 9.2E-03 5.3E+00 1.3E-01 07/01/1997 07/29/2008

Beryllium 20 374 5.3 1.1E-03 8.8E-03 9.6E-04 06/08/2004 07/29/2008

Cadmium 1 374 0.3 1.1E-02 1.1E-02 9.9E-04 06/08/2004 07/29/2008

Chromium, hexavalent 1,650 2,780 59.4 2.4E-04 1.6E+01 9.7E-01 07/01/1997 07/09/2008

Cobalt 13 374 3.5 1.0E-03 1.0E-02 1.6E-03 06/08/2004 07/29/2008

Copper 358 1,049 34.1 1.0E-03 3.1E-01 1.1E-02 07/01/1997 07/29/2008

Fluoride 426 491 86.8 5.0E-02 2.5E+01 2.6E+00 07/01/1997 10/18/2007

Lead 62 474 13.1 8.3E-04 7.6E-02 2.3E-03 07/01/1997 07/29/2008

Mercury 1 380 0.3 4.0E-04 4.0E-04 1.1E-04 06/08/2004 07/29/2008

Molybdenum 528 563 93.8 8.5E-04 3.0E-01 2.9E-02 07/01/1997 07/29/2008

Nickel 479 1,049 45.7 6.9E-04 5.0E-01 1.2E-02 07/01/1997 07/29/2008

Nitrate as nitrogen 573 844 67.9 1.1E-01 3.2E+01 3.3E+00 07/01/1997 04/29/2008

Selenium 168 396 42.4 1.0E-03 1.6E-01 5.9E-03 06/08/2004 07/29/2008

Silver 8 374 2.1 5.9E-03 8.7E-02 2.3E-03 06/08/2004 07/29/2008

Thallium 2 374 0.5 1.1E-03 1.2E-03 2.3E-03 06/08/2004 07/29/2008

Vanadium 372 462 80.5 9.6E-04 3.3E-01 1.9E-02 07/01/1997 07/29/2008

Zinc 725 1,049 69.1 3.3E-03 1.5E+00 6.2E-02 07/01/1997 07/29/2008

Table 3-7b.  Summary of Groundwater ICOPCs in Site Groundwater
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-7b.  Summary of Groundwater ICOPCs in Site Groundwater

Notes:

(1)

(2)

(3)

ICOPCs = initial constituents of potential concern
mg/L = milligram(s) per liter

Ammonia and ammonia as nitrogen are combined in this analysis.

Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

Non-detects are assumed equal to one-half the reporting limit in calculating mean concentrations.

November 2009 Page 2 of 2



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Chemical
Number of 
Detections

Number of 
Samples

Frequency of 
Detection

Minimum
Detection

Maximum
Detection

Mean
Concentration

First Sampling 
Date

Last Sampling 
Date

(%) (mg/L) (mg/L) (mg/L)

Aluminum 2 46 4.3 6.1E-02 1.4E-01 4.8E-02 02/17/2004 05/05/2006

Ammonia as nitrogen 78 226 34.5 6.2E-02 1.4E+01 1.1E+00 06/15/1998 10/11/2007

Antimony 5 79 6.3 8.8E-03 1.6E-01 6.4E-03 06/08/2004 07/29/2008

Arsenic 66 134 49.3 1.1E-03 2.4E-02 4.8E-03 06/08/2004 07/29/2008

Barium 109 172 63.4 1.9E-02 5.3E+00 1.9E-01 06/15/1999 07/29/2008

Beryllium 1 79 1.3 1.1E-03 1.1E-03 9.1E-04 06/08/2004 07/29/2008

Cadmium 0 79 0.0 9.7E-04 06/08/2004 07/29/2008

Chloride 416 416 100.0 7.2E+01 2.2E+04 3.8E+03 06/15/1998 10/11/2007

Chromium, hexavalent 851 1,768 48.1 6.8E-04 1.4E+01 1.0E+00 06/15/1998 05/08/2008

Cobalt 8 79 10.1 1.1E-03 5.0E-03 1.4E-03 06/08/2004 07/29/2008

Copper 124 345 35.9 1.1E-03 3.1E-01 1.4E-02 06/15/1998 07/29/2008

Fluoride 98 142 69.0 5.0E-02 8.8E+00 2.1E+00 06/15/1999 05/04/2007

Iron 128 326 39.3 2.6E-02 2.1E+01 1.3E+00 06/10/2003 10/11/2007

Lead 21 114 18.4 9.4E-04 7.6E-02 5.0E-03 06/15/1999 07/29/2008

Mercury 1 82 1.2 4.0E-04 4.0E-04 1.1E-04 06/08/2004 07/29/2008

Molybdenum 106 115 92.2 8.5E-04 2.0E-01 2.6E-02 06/15/1999 07/29/2008

Nickel 160 345 46.4 7.9E-04 5.0E-01 1.6E-02 06/15/1998 07/29/2008

Nitrate as nitrogen 190 439 43.3 1.1E-01 2.5E+01 2.6E+00 06/15/1998 10/11/2007

Selenium 35 86 40.7 1.1E-03 2.3E-02 5.7E-03 06/08/2004 07/29/2008

Silver 1 79 1.3 4.0E-02 4.0E-02 2.1E-03 06/08/2004 07/29/2008

Thallium 0 79 0.0 2.5E-03 06/08/2004 07/29/2008

Vanadium 77 115 67.0 9.6E-04 2.4E-01 1.9E-02 06/15/1999 07/29/2008

Zinc 270 345 78.3 4.9E-03 8.2E-01 7.3E-02 06/15/1998 07/29/2008

Table 3-7c.  Summary of Floodplain ICOPCs in Floodplain Groundwater
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 3-7c.  Summary of Floodplain ICOPCs in Floodplain Groundwater

Notes:

(1)

(2) Ammonia and ammonia as nitrogen are combined in this analysis.

(3)

(4)

ICOPCs = initial constituents of potential concern
mg/L = milligram(s) per liter

Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

See Table 3-3 for floodplain well designation.

Non-detects are assumed equal to one-half the reporting limit in calculating mean concentrations.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Chemical
Number of 
Detections

Number of 
Samples

Frequency of 
Detection

Minimum
Detection

Maximum
Detection

Mean
Concentration

First Sampling 
Date

Last Sampling 
Date

(%) (mg/L) (mg/L) (mg/L)

Aluminum NS NS NS NS NS NS NS NS

Ammonia as nitrogen 3 6 50.0 0.06 0.20 0.13 07/01/1997 06/11/2004

Antimony NS NS NS NS NS NS NS NS

Arsenic NS NS NS NS NS NS NS NS

Barium 5 6 83.3 0.1 0.14 0.14 07/01/1997 06/11/2004

Beryllium NS NS NS NS NS NS NS NS

Cadmium NS NS NS NS NS NS NS NS

Chloride 6 6 100.0 72 84 78 07/01/1997 06/11/2004

Chromium, hexavalent 0 420 0.0 ND ND ND 07/01/1997 10/03/2007

Cobalt NS NS NS NS NS NS NS NS

Copper 14 38 36.8 0.0017 0.02 0.0057 07/01/1997 06/11/2004

Fluoride 6 6 100.0 0.3 0.4 0.34 07/01/1997 06/11/2004

Iron 0 2 0.0 ND ND ND 06/11/2003 06/11/2004

Lead 1 4 25.0 0.002 0.002 0.0020 07/01/1997 11/29/2001

Mercury NS NS NS NS NS NS NS NS

Molybdenum 2 4 50.0 0.0043 0.008 0.0050 07/01/1997 11/29/2001

Nickel 10 38 26.3 0.001 0.0069 0.0085 07/01/1997 06/11/2004

Nitrate as nitrogen 5 6 83.3 0.045 0.4516 0.26 07/01/1997 03/13/2007

Selenium NS NS NS NS NS NS NS NS

Silver NS NS NS NS NS NS NS NS

Thallium NS NS NS NS NS NS NS NS

Table 3-8a.  Summary of Floodplain ICOPCs in Upstream Surface Water

November 2009 Page 1 of 2



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Chemical
Number of 
Detections

Number of 
Samples

Frequency of 
Detection

Minimum
Detection

Maximum
Detection

Mean
Concentration

First Sampling 
Date

Last Sampling 
Date

(%) (mg/L) (mg/L) (mg/L)

Table 3-8a.  Summary of Floodplain ICOPCs in Upstream Surface Water

Vanadium 2 4 50.0 0.0023 0.0031 0.0039 07/01/1997 11/29/2001

Zinc 29 38 76.3 0.0039 0.308 0.050 07/01/1997 06/11/2004

Notes:

(1)

(2) Ammonia and ammonia as nitrogen are combined in this analysis.

(3)

(4)

ICOPCs = initial constituents of potential concern
mg/L = milligram(s) per liter

NS = Not sampled

Nitrate as NO3
- and nitrate as nitrogen are combined in this analysis. 

See Table 3-5 for upstream/downstream location designation.

Non-detects are assumed equal to one-half the reporting limit in calculating mean concentrations.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Chemical
Number of 
Detections

Number of 
Samples

Frequency of 
Detection

Minimum
Detection

Maximum
Detection

Mean
Concentration

First Sampling 
Date

Last Sampling 
Date

(%) (mg/L) (mg/L) (mg/L)

Aluminum NS NS NS NS NS NS NS NS

Ammonia as nitrogen 4 17 23.5 0.1 0.3 0.20 07/01/1997 03/06/2006

Antimony NS NS NS NS NS NS NS NS

Arsenic NS NS NS NS NS NS NS NS

Barium 6 9 66.7 0.11 0.17 0.17 07/01/1997 06/10/2004

Beryllium NS NS NS NS NS NS NS NS

Cadmium NS NS NS NS NS NS NS NS

Chloride 39 39 100.0 74 106 88 07/01/1997 09/12/2007

Chromium, hexavalent 1 547 0.2 0.0004 0.0004 0.0011 07/01/1997 10/03/2007

Cobalt NS NS NS NS NS NS NS NS

Copper 51 132 38.6 0.0019 0.119 0.0072 07/01/1997 06/10/2004

Fluoride 9 13 69.2 0.26 0.39 0.31 07/01/1997 06/14/2005

Iron 0 8 0.0 ND ND ND 06/10/2003 03/06/2006

Lead 2 5 40.0 0.002 0.0026 0.0021 07/01/1997 11/29/2001

Mercury NS NS NS NS NS NS NS NS

Molybdenum 6 6 100.0 0.0042 0.007 0.0053 07/01/1997 08/06/2002

Nickel 52 132 39.4 0.00094 0.03 0.0095 07/01/1997 06/10/2004

Nitrate as nitrogen 27 49 55.1 0.18 0.89 0.49 07/01/1997 09/12/2007

Selenium NS NS NS NS NS NS NS NS

Silver NS NS NS NS NS NS NS NS

Thallium NS NS NS NS NS NS NS NS

Table 3-8b.  Summary of Floodplain ICOPCs in Downstream Surface Water
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Chemical
Number of 
Detections

Number of 
Samples

Frequency of 
Detection

Minimum
Detection

Maximum
Detection

Mean
Concentration

First Sampling 
Date

Last Sampling 
Date

(%) (mg/L) (mg/L) (mg/L)

Table 3-8b.  Summary of Floodplain ICOPCs in Downstream Surface Water

Vanadium 3 6 50.0 0.0022 0.253 0.045 07/01/1997 08/06/2002

Zinc 103 132 78.0 0.0036 1.06 0.060 07/01/1997 06/10/2004

Notes:

(1)

(2) Ammonia and ammonia as nitrogen are combined in this analysis.

(3)

(4)

(5)

ICOPCs = initial constituents of potential concern
mg/L = milligram(s) per liter

Sources:
(1)

As discussed in the RFI/RI, during September 2007 surface water sampling, hexavalent chromium was reported at a trace concentration of 0.4 µg/L 
at one in-channel surface water location (C R22).  Subsequent investigation revealed that hexavalent chromium was present at low levels in the 
buffer solutions used for both field preservation and laboratory analysis of the samples (CH2M HILL, 2009).  The presence of hexavalent chromium 
in the buffer solutions is thought to be responsible for the low-level hexavalent chromium result at C R22.  The reported concentration of 0.4 ug/L is 
flagged with a “J” data qualifier, indicating that there is uncertainty regarding the reported concentration value.

Nitrate as NO3
- and nitrate as nitrogen are combined in this analysis. 

See Table 3-5 for upstream/downstream location designation.

Non-detects are assumed equal to one-half the reporting limit in calculating mean concentrations.

CH2M HILL. 2009. Revised Final RCRA Facility Investigation/Remedial Investigation Report Volume 2. Hydrogeologic Characterization and Results 
of Groundwater and Surface Water Investigation, PG&E Topock Compressor Station, Needles, California. January.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Total number of 
samples

Total number of 
Non-Detects Background UTL

Number of 
Detection Limits 
Above the UTL

Percent of 
Detection Limits 
Above the UTL

(mg/L)

294 273 0.0558 10 3.7%

384 375 0.00122 375 100.0%

460 270 0.0243 2 0.7%

559 198 0.195 197 99.5%

374 354 0.000663 354 100.0%

2,780 1,130 0.0318 0 0.0%

374 361 0.000843 361 100.0%

1,049 691 0.0105 120 17.4%

491 65 7.12 6 9.2%

474 412 0.00191 268 65.0%

563 35 0.0363 7 20.0%

1,049 570 0.0106 420 73.7%

844 271 5.03 4 1.5%

396 228 0.0103 1 0.4%

374 366 0.00213 226 61.7%

374 372 0.000908 372 100.0%

462 90 0.0599 0 0.0%

1,049 324 0.0777 8 2.5%

Notes:

UTLs obtained from Table 3-1, CH2M HILL (2008), except Fluroide UTL, obtained from RFI, CH2M HILL (2009)

mg/L = milligram(s) per liter
UTL = upper tolerance limit

Source:

Thallium

Vanadium

Nickel

Selenium

Silver

Molybdenum

Zinc

Nitrate as nitrogen

Barium

Cobalt

Copper

Fluoride

Beryllium

Chromium, hexavalent

Lead

CH2M HILL. 2009. Revised Final RCRA Facility Investigation/Remedial Investigation Report Volume 2. Hydrogeologic 
Characterization and Results of Groundwater and Surface Water Investigation, PG&E Topock Compressor Station, Needles, 
California. January.

Table 3-9.  Comparison of Analytical Detection Limits to Background Groundwater UTLs

Chemical of Potential 
Concern

Aluminum

Antimony

Arsenic

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Final Report of Results, PG&E Topock 
Compressor Station, Needles, California. July.

November 2009 Page 1 of 1



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

CW-1D 1 8 0.118 0.0558 Y

MW-1 1 2 0.0686 0.0558 Y

MW-10 2 6 0.0645 0.0558 Y

MW-12 1 6 0.0679 0.0558 Y

MW-3 1 2 0.0636 0.0558 Y

MW-34-80 1 6 0.0605 0.0558 Y

MW-4 1 2 0.0618 0.0558 Y

MW-5 1 2 0.0585 0.0558 Y

MW-6 1 2 0.0618 0.0558 Y

MW-7 1 2 0.0535 0.0558 N

OW-1M 1 15 0.111 0.0558 Y

OW-1S 1 13 0.118 0.0558 Y

OW-2S 3 13 0.152 0.0558 Y

OW-5D 2 13 0.202 0.0558 Y

OW-5M 1 13 0.749 0.0558 Y

OW-5S 1 13 0.0991 0.0558 Y

TW-2S 1 3 0.141 0.0558 Y

MW-10 1 15 0.0033 0.00122 Y

MW-12 2 17 0.0209 0.00122 Y

MW-20-100 1 1 0.043 0.00122 Y

MW-20-70 1 13 0.0088 0.00122 Y

MW-34-55 1 9 0.026 0.00122 Y

OW-5M 1 14 0.0111 0.00122 Y

TW-2D 1 3 0.155 0.00122 Y

TW-2S 1 3 0.153 0.00122 Y

CW-1D 2 8 0.00275 0.0243 N

CW-1M 3 8 0.00228 0.0243 N

CW-2D 2 8 0.00491 0.0243 N

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

CW-2M 3 8 0.00279 0.0243 N

CW-3D 2 8 0.00172 0.0243 N

CW-3M 2 8 0.0013 0.0243 N

CW-4D 2 8 0.00389 0.0243 N

CW-4M 2 8 0.0027 0.0243 N

MW-1 2 2 0.0133 0.0243 N

MW-10 8 14 0.0143 0.0243 N

MW-11 6 11 0.00172 0.0243 N

MW-12 17 17 0.157 0.0243 Y

MW-13 1 2 0.0022 0.0243 N

MW-14 2 2 0.0014 0.0243 N

MW-15 1 1 0.00158 0.0243 N

MW-19 1 1 0.00132 0.0243 N

MW-20-130 9 12 0.00742 0.0243 N

MW-20-70 8 13 0.0022 0.0243 N

MW-22 3 3 0.0138 0.0243 N

MW-24A 3 4 0.0336 0.0243 Y

MW-24B 2 2 0.00843 0.0243 N

MW-25 6 10 0.00239 0.0243 N

MW-3 2 2 0.0119 0.0243 N

MW-31-135 1 1 0.00464 0.0243 N

MW-31-60 1 2 0.00196 0.0243 N

MW-32-35 2 3 0.0231 0.0243 N

MW-33-210 1 1 0.00203 0.0243 N

MW-33-90 1 1 0.00189 0.0243 N

MW-34-100 2 2 0.00201 0.0243 N

MW-34-55 4 9 0.00483 0.0243 N

MW-34-80 8 13 0.00219 0.0243 N

MW-35-135 2 2 0.00137 0.0243 N

MW-35-60 1 1 0.0015 0.0243 N

MW-37D 8 13 0.00397 0.0243 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-37S 1 1 0.00226 0.0243 N

MW-38D 2 2 0.00844 0.0243 N

MW-38S 1 2 0.00362 0.0243 N

MW-39-60 1 1 0.00221 0.0243 N

MW-4 2 2 0.00607 0.0243 N

MW-40D 1 1 0.00436 0.0243 N

MW-40S 1 1 0.0016 0.0243 N

MW-43-25 3 3 0.0244 0.0243 Y

MW-44-115 2 3 0.00693 0.0243 N

MW-44-125 1 1 0.00299 0.0243 N

MW-45-095a 1 1 0.00376 0.0243 N

MW-46-175 1 1 0.00271 0.0243 N

MW-47-55 1 1 0.00135 0.0243 N

MW-5 2 2 0.00734 0.0243 N

MW-6 2 2 0.0157 0.0243 N

MW-7 2 2 0.0138 0.0243 N

MW-8 2 2 0.00621 0.0243 N

MW-9 1 2 0.0019 0.0243 N

OW-1D 3 15 0.00477 0.0243 N

OW-1M 3 14 0.00269 0.0243 N

OW-1S 2 13 0.00132 0.0243 N

OW-2D 3 14 0.0033 0.0243 N

OW-2M 2 13 0.00165 0.0243 N

OW-2S 2 13 0.00245 0.0243 N

OW-3M 2 3 0.00271 0.0243 N

OW-5D 3 14 0.00441 0.0243 N

OW-5M 4 14 0.0144 0.0243 N

OW-5S 3 14 0.00222 0.0243 N

PT-3S 1 2 0.00508 0.0243 N

PT-4D 1 2 0.00513 0.0243 N

PT-4S 2 2 0.00656 0.0243 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

PT-5D 1 2 0.0115 0.0243 N

PT-5M 1 2 0.0111 0.0243 N

PT-5S 2 2 0.00936 0.0243 N

PT-6S 2 2 0.0152 0.0243 N

PT-7D 1 1 0.00796 0.0243 N

PT-8D 1 1 0.00707 0.0243 N

PT-9D 1 1 0.00628 0.0243 N

PTI-1S 2 2 0.0132 0.0243 N

TW-2D 1 5 0.00453 0.0243 N

CW-1D 5 8 0.0721 0.195 N

CW-1M 6 8 0.0862 0.195 N

CW-2D 5 8 0.0766 0.195 N

CW-2M 6 8 0.0684 0.195 N

CW-3D 5 8 0.119 0.195 N

CW-3M 5 8 0.0611 0.195 N

CW-4D 5 8 0.0741 0.195 N

CW-4M 5 8 0.0758 0.195 N

MW-1 2 2 0.0263 0.195 N

MW-10 14 18 0.18 0.195 N

MW-11 11 14 0.22 0.195 Y

MW-12 15 21 0.11 0.195 N

MW-13 5 7 0.071 0.195 N

MW-14 6 7 0.13 0.195 N

MW-15 5 6 0.12 0.195 N

MW-19 4 5 0.086 0.195 N

MW-20-100 4 5 0.042 0.195 N

MW-20-130 13 16 0.049 0.195 N

MW-20-70 14 17 0.0591 0.195 N

MW-21 3 8 0.042 0.195 N

MW-22 3 7 0.5 0.195 Y

Barium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-23 3 8 5.3 0.195 Y

MW-24A 4 7 0.944 0.195 Y

MW-24B 4 5 0.0386 0.195 N

MW-24BR 3 4 0.3 0.195 Y

MW-25 11 14 0.0489 0.195 N

MW-26 3 7 0.17 0.195 N

MW-27-20 3 4 0.26 0.195 Y

MW-28-25 3 4 0.24 0.195 Y

MW-28-90 1 1 0.11 0.195 N

MW-29 3 4 0.3 0.195 Y

MW-3 2 2 0.0159 0.195 N

MW-30-30 4 5 1.1 0.195 Y

MW-31-135 2 2 0.067 0.195 N

MW-31-60 4 6 0.054 0.195 N

MW-32-20 1 1 5.14 0.195 Y

MW-33-210 1 3 0.0525 0.195 N

MW-33-40 1 2 0.021 0.195 N

MW-33-90 2 3 0.069 0.195 N

MW-34-100 2 4 0.0259 0.195 N

MW-34-55 7 10 0.0876 0.195 N

MW-34-80 11 15 0.0541 0.195 N

MW-35-135 3 3 0.064 0.195 N

MW-35-60 2 2 0.1 0.195 N

MW-36-100 1 1 0.0546 0.195 N

MW-36-20 1 1 0.128 0.195 N

MW-36-40 1 1 0.158 0.195 N

MW-36-50 1 1 0.0751 0.195 N

MW-36-70 1 1 0.0754 0.195 N

MW-36-90 1 1 0.0387 0.195 N

MW-37D 11 13 0.0659 0.195 N

MW-37S 2 2 0.11 0.195 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-38D 2 2 0.069 0.195 N

MW-38S 2 2 0.0387 0.195 N

MW-39-100 1 1 0.0233 0.195 N

MW-39-40 1 1 0.057 0.195 N

MW-39-50 1 1 0.0398 0.195 N

MW-39-60 2 2 0.0878 0.195 N

MW-39-70 1 1 0.0287 0.195 N

MW-39-80 1 1 0.0221 0.195 N

MW-4 2 2 0.0176 0.195 N

MW-40D 2 2 0.127 0.195 N

MW-40S 2 2 0.103 0.195 N

MW-44-125 1 1 0.0708 0.195 N

MW-45-095a 1 1 0.0196 0.195 N

MW-46-175 1 1 0.029 0.195 N

MW-47-55 1 1 0.0544 0.195 N

MW-5 2 2 0.0297 0.195 N

MW-6 2 2 0.0102 0.195 N

MW-7 2 2 0.0178 0.195 N

MW-8 2 2 0.0321 0.195 N

MW-9 6 7 0.073 0.195 N

OW-1D 8 15 0.113 0.195 N

OW-1M 8 15 0.0962 0.195 N

OW-1S 6 13 0.0829 0.195 N

OW-2D 7 14 0.0833 0.195 N

OW-2M 6 13 0.0672 0.195 N

OW-2S 6 13 0.0625 0.195 N

OW-3D 2 2 0.0634 0.195 N

OW-3M 4 4 0.089 0.195 N

OW-3S 3 3 0.162 0.195 N

OW-5D 7 14 0.0844 0.195 N

OW-5M 7 14 0.0601 0.195 N

November 2009 Page 6 of 34



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

OW-5S 7 14 0.0644 0.195 N

Park Moabi-4 1 1 0.112 0.195 N

PGE-6 3 3 0.031 0.195 N

PGE-7 2 2 0.038 0.195 N

PGE-8 3 3 0.064 0.195 N

TW-1 1 4 0.0427 0.195 N

TW-2D 3 3 0.0276 0.195 N

TW-2S 2 3 0.063 0.195 N

CW-1D 1 7 0.0024 0.000663 Y

CW-2D 1 7 0.0024 0.000663 Y

CW-3D 1 7 0.0024 0.000663 Y

CW-3M 1 7 0.0019 0.000663 Y

CW-4D 1 7 0.002 0.000663 Y

CW-4M 1 7 0.0016 0.000663 Y

MW-43-25 1 3 0.0011 0.000663 Y

OW-1D 2 15 0.0028 0.000663 Y

OW-1M 2 14 0.0025 0.000663 Y

OW-2D 2 14 0.0023 0.000663 Y

OW-2M 2 13 0.0023 0.000663 Y

OW-2S 1 13 0.0018 0.000663 Y

OW-5D 2 14 0.0025 0.000663 Y

OW-5M 2 14 0.0088 0.000663 Y

OW-5M 1 14 0.0105 NA NA

CW-1D 2 8 0.0012 0.0318 N

CW-1M 8 8 0.0181 0.0318 N

CW-2D 4 8 0.0033 0.0318 N

CW-2M 8 8 0.0158 0.0318 N

CW-3D 5 8 0.0047 0.0318 N

CW-3M 8 8 0.0118 0.0318 N

Chromium, hexavalent

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

CW-4D 4 8 0.0034 0.0318 N

CW-4M 7 8 0.0214 0.0318 N

MW-1 3 6 0.0048 0.0318 N

MW-10 37 37 4.57 0.0318 Y

MW-11 34 34 1.71 0.0318 Y

MW-12 40 40 2.97 0.0318 Y

MW-13 35 37 0.028 0.0318 N

MW-14 36 37 0.099 0.0318 Y

MW-15 23 32 0.05 0.0318 Y

MW-19 34 34 1.39 0.0318 Y

MW-20-100 37 37 10.4 0.0318 Y

MW-20-130 38 38 14.4 0.0318 Y

MW-20-70 39 39 13.2 0.0318 Y

MW-21 1 36 0.02 0.0318 N

MW-23 14 36 1.02 0.0318 Y

MW-24A 32 32 4.3 0.0318 Y

MW-24B 34 34 6.12 0.0318 Y

MW-24BR 1 34 0.346 0.0318 Y

MW-25 33 33 2.98 0.0318 Y

MW-26 34 35 4.06 0.0318 Y

MW-27-85 1 42 0.0012 0.0318 N

MW-3 6 6 0.0117 0.0318 N

MW-30-50 34 45 3.76 0.0318 Y

MW-31-135 14 14 0.422 0.0318 Y

MW-31-60 36 36 4.52 0.0318 Y

MW-33-150 22 24 0.0108 0.0318 N

MW-33-210 23 24 0.0119 0.0318 N

MW-33-40 1 29 0.00068 0.0318 N

MW-33-90 52 56 0.0213 0.0318 N

MW-34-100 79 79 0.976 0.0318 Y

MW-34-80 13 88 0.111 0.0318 Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-35-135 13 14 0.0354 0.0318 Y

MW-35-60 13 13 0.0351 0.0318 Y

MW-36-100 51 51 2.98 0.0318 Y

MW-36-20 1 17 0.0026 0.0318 N

MW-36-90 38 39 3.66 0.0318 Y

MW-37D 15 15 1.97 0.0318 Y

MW-37S 14 14 0.0083 0.0318 N

MW-38D 11 11 0.328 0.0318 Y

MW-38S 11 11 0.964 0.0318 Y

MW-39-100 41 41 12.9 0.0318 Y

MW-39-50 12 18 4.14 0.0318 Y

MW-39-60 16 18 3.81 0.0318 Y

MW-39-70 27 27 8.21 0.0318 Y

MW-39-80 40 40 10.9 0.0318 Y

MW-4 6 6 0.022 0.0318 N

MW-40D 15 15 0.112 0.0318 Y

MW-40S 13 13 0.0082 0.0318 N

MW-41M 11 11 0.0105 0.0318 N

MW-41S 11 11 0.0199 0.0318 N

MW-44-115 32 32 1.71 0.0318 Y

MW-44-125 29 29 0.634 0.0318 Y

MW-45-095a 3 3 0.259 0.0318 Y

MW-46-175 29 29 0.287 0.0318 Y

MW-46-205 7 14 0.00452 0.0318 N

MW-47-115 6 8 0.0182 0.0318 N

MW-47-55 8 8 0.0619 0.0318 Y

MW-5 6 6 0.02 0.0318 N

MW-50-095 8 8 0.304 0.0318 Y

MW-50-200 8 8 12.3 0.0318 Y

MW-51 7 7 4.69 0.0318 Y

MW-6 6 6 0.01 0.0318 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-7 6 6 0.02 0.0318 N

MW-8 6 6 0.0509 0.0318 Y

MW-9 35 35 0.402 0.0318 Y

MWP-12 1 1 0.00024 0.0318 N

OW-1D 8 17 0.0013 0.0318 N

OW-1M 17 18 0.0163 0.0318 N

OW-1S 15 15 0.0216 0.0318 N

OW-2D 7 16 0.00061 0.0318 N

OW-2M 16 16 0.0077 0.0318 N

OW-2S 15 16 0.0404 0.0318 Y

OW-3D 5 8 0.0039 0.0318 N

OW-3M 10 10 0.0183 0.0318 N

OW-3S 9 9 0.0228 0.0318 N

OW-5D 2 16 0.0015 0.0318 N

OW-5M 14 16 0.0128 0.0318 N

OW-5S 16 16 0.0326 0.0318 Y

Park Moabi-4 1 2 0.0214 0.0318 N

PE-1 21 24 0.148 0.0318 Y

PGE-6 13 18 3.1 0.0318 Y

PGE-7 15 16 5.4 0.0318 Y

PT-1D 2 2 3.08 0.0318 Y

PT-2D 2 2 2.31 0.0318 Y

PT-3D 2 2 4.44 0.0318 Y

PT-4D 1 1 5.96 0.0318 Y

PT-5D 1 2 6.15 0.0318 Y

PT-6D 2 2 3.31 0.0318 Y

PT-7D 1 1 7.26 0.0318 Y

PT-7M 1 1 2.32 0.0318 Y

PT-7S 1 1 1.2 0.0318 Y

PT-8D 1 1 6.54 0.0318 Y

PT-8M 1 1 3.96 0.0318 Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

PT-8S 1 1 1.75 0.0318 Y

PT-9D 1 1 15.7 0.0318 Y

PT-9M 1 1 2.34 0.0318 Y

PT-9S 1 1 1.18 0.0318 Y

PTI-1D 1 1 3.35 0.0318 Y

PTI-1M 1 1 0.0033 0.0318 N

PTR-1 1 1 0.538 0.0318 Y

PTR-2 1 1 3.19 0.0318 Y

TW-1 3 3 4.61 0.0318 Y

TW-2D 12 12 7.41 0.0318 Y

TW-2S 10 10 7.19 0.0318 Y

TW-3D 22 22 4.33 0.0318 Y

TW-4 5 6 0.0355 0.0318 Y

TW-5 3 4 0.0066 0.0318 N

MW-14 1 2 0.00101 0.000843 Y

MW-20-130 1 12 0.00109 0.000843 Y

MW-22 1 3 0.005 0.000843 Y

MW-33-210 1 1 0.00126 0.000843 Y

MW-34-80 5 13 0.00139 0.000843 Y

MW-37D 2 13 0.00117 0.000843 Y

OW-5M 1 14 0.01 0.000843 Y

OW-5S 1 14 0.00125 0.000843 Y

CW-1M 2 8 0.00303 0.0105 N

CW-2D 2 8 0.00347 0.0105 N

CW-2M 1 8 0.00261 0.0105 N

CW-3M 1 8 0.00141 0.0105 N

CW-4D 1 8 0.0154 0.0105 Y

CW-4M 2 8 0.0218 0.0105 Y

MW-1 3 5 0.0079 0.0105 N

Cobalt

Copper
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-10 16 39 0.026 0.0105 Y

MW-11 12 35 0.019 0.0105 Y

MW-12 14 41 0.018 0.0105 Y

MW-13 11 27 0.011 0.0105 Y

MW-14 12 26 0.0297 0.0105 Y

MW-15 7 24 0.019 0.0105 Y

MW-19 6 22 0.0126 0.0105 Y

MW-20-100 10 23 0.05 0.0105 Y

MW-20-130 10 34 0.1 0.0105 Y

MW-20-70 16 36 0.0785 0.0105 Y

MW-21 17 25 0.111 0.0105 Y

MW-22 14 27 0.2 0.0105 Y

MW-23 10 26 0.1 0.0105 Y

MW-24A 10 25 0.076 0.0105 Y

MW-24B 8 23 0.019 0.0105 Y

MW-24BR 8 22 0.0655 0.0105 Y

MW-25 7 29 0.02 0.0105 Y

MW-26 13 25 0.0342 0.0105 Y

MW-27-20 11 22 0.0961 0.0105 Y

MW-28-25 10 21 0.0269 0.0105 Y

MW-29 12 22 0.0187 0.0105 Y

MW-3 3 5 0.00485 0.0105 N

MW-30-30 11 22 0.2 0.0105 Y

MW-30-50 1 6 0.0392 0.0105 Y

MW-31-60 7 23 0.05 0.0105 Y

MW-32-20 1 6 0.0102 0.0105 N

MW-33-40 1 6 0.0189 0.0105 Y

MW-33-90 1 6 0.306 0.0105 Y

MW-34-55 2 14 0.012 0.0105 Y

MW-34-80 4 18 0.0106 0.0105 Y

MW-35-60 1 1 0.00121 0.0105 N

November 2009 Page 12 of 34



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-37D 2 13 0.0096 0.0105 N

MW-4 4 5 0.0045 0.0105 N

MW-40D 1 1 0.00112 0.0105 N

MW-45-095a 1 1 0.00645 0.0105 N

MW-5 2 5 0.00283 0.0105 N

MW-6 2 5 0.00189 0.0105 N

MW-7 2 5 0.0013 0.0105 N

MW-8 2 5 0.0114 0.0105 Y

MW-9 17 27 0.0167 0.0105 Y

OW-1D 3 15 0.0216 0.0105 Y

OW-1M 2 15 0.021 0.0105 Y

OW-2D 4 14 0.0186 0.0105 Y

OW-2M 1 13 0.0206 0.0105 Y

OW-3M 1 4 0.00112 0.0105 N

OW-5D 4 14 0.015 0.0105 Y

OW-5M 5 14 0.0114 0.0105 Y

OW-5S 4 14 0.015 0.0105 Y

Park Moabi-4 1 1 0.00196 0.0105 N

PGE-6 10 17 0.047 0.0105 Y

PGE-7 4 15 0.0192 0.0105 Y

PGE-8 7 17 0.0053 0.0105 N

TW-2S 1 3 0.00173 0.0105 N

CW-1D 7 8 4.98 7.12 N

CW-1M 8 8 3.78 7.12 N

CW-2D 7 8 7.26 7.12 Y

CW-2M 7 8 3.64 7.12 N

CW-3D 6 8 5.84 7.12 N

CW-3M 7 8 3.58 7.12 N

CW-4D 7 8 5.01 7.12 N

CW-4M 7 8 2.42 7.12 N

Fluoride
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-1 7 7 7.95 7.12 Y

MW-10 6 6 24.6 7.12 Y

MW-11 6 6 1.4 7.12 N

MW-12 6 6 6.59 7.12 N

MW-13 6 6 1.5 7.12 N

MW-14 6 6 3.2 7.12 N

MW-15 6 6 1.3 7.12 N

MW-19 5 5 2.5 7.12 N

MW-20-100 6 6 4.77 7.12 N

MW-20-130 6 6 3.6 7.12 N

MW-20-70 7 7 2.66 7.12 N

MW-21 3 4 2.3 7.12 N

MW-22 4 5 3.2 7.12 N

MW-23 2 4 1.8 7.12 N

MW-24A 4 4 5.78 7.12 N

MW-24B 5 5 3.5 7.12 N

MW-24BR 4 4 5.2 7.12 N

MW-25 6 6 1.3 7.12 N

MW-26 5 6 0.835 7.12 N

MW-27-20 4 5 0.68 7.12 N

MW-28-25 6 7 0.68 7.12 N

MW-28-90 2 3 1.8 7.12 N

MW-29 4 4 1 7.12 N

MW-3 6 6 3.85 7.12 N

MW-30-30 3 5 1.5 7.12 N

MW-31-135 3 3 4.05 7.12 N

MW-31-60 6 6 3.46 7.12 N

MW-33-40 3 3 8.78 7.12 Y

MW-33-90 4 4 3.4 7.12 N

MW-34-100 2 4 1.78 7.12 N

MW-34-55 1 3 1.3 7.12 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-34-80 1 3 1.4 7.12 N

MW-35-135 3 4 1.95 7.12 N

MW-35-60 3 3 1.92 7.12 N

MW-36-100 1 1 2.8 7.12 N

MW-36-20 2 2 2.1 7.12 N

MW-36-40 1 1 2.1 7.12 N

MW-36-50 1 1 2 7.12 N

MW-36-70 2 2 1.7 7.12 N

MW-36-90 1 1 2.5 7.12 N

MW-37D 2 2 2.6 7.12 N

MW-37S 2 2 2.4 7.12 N

MW-38D 2 2 4.58 7.12 N

MW-38S 2 2 6.9 7.12 N

MW-39-100 1 2 2.4 7.12 N

MW-39-40 2 2 3 7.12 N

MW-39-50 1 1 2.8 7.12 N

MW-39-60 2 2 2.8 7.12 N

MW-39-70 2 2 2.7 7.12 N

MW-39-80 1 1 2.3 7.12 N

MW-4 6 6 3.01 7.12 N

MW-40D 2 2 2.79 7.12 N

MW-40S 2 2 2.55 7.12 N

MW-41S 2 2 4.6 7.12 N

MW-43-25 1 2 0.63 7.12 N

MW-43-75 1 2 1.56 7.12 N

MW-43-90 1 2 1.37 7.12 N

MW-44-125 1 1 2.87 7.12 N

MW-45-095a 1 1 2.24 7.12 N

MW-46-175 1 1 3.99 7.12 N

MW-47-55 1 1 2.32 7.12 N

MW-5 6 6 6.6 7.12 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-6 6 6 8.6 7.12 Y

MW-7 6 6 5.07 7.12 N

MW-8 6 6 1.5 7.12 N

MW-9 3 6 0.2 7.12 N

OW-1D 15 16 3.91 7.12 N

OW-1M 16 16 2.41 7.12 N

OW-1S 14 14 2.74 7.12 N

OW-2D 14 15 2.38 7.12 N

OW-2M 14 15 2.29 7.12 N

OW-2S 14 14 5.23 7.12 N

OW-3D 1 1 3.89 7.12 N

OW-3M 3 3 2.58 7.12 N

OW-3S 2 2 4.59 7.12 N

OW-5D 14 15 4.56 7.12 N

OW-5M 14 15 3.97 7.12 N

OW-5S 15 15 2.82 7.12 N

PE-1 2 2 2.56 7.12 N

PGE-6 3 3 5.6 7.12 N

PGE-7 2 2 3.7 7.12 N

PGE-8 3 3 6.2 7.12 N

TW-2D 1 1 2.8 7.12 N

TW-2S 1 1 2.05 7.12 N

CW-1D 1 8 0.0036 0.00191 Y

CW-1M 1 8 0.0054 0.00191 Y

CW-2M 1 8 0.0067 0.00191 Y

CW-3M 1 8 0.0029 0.00191 Y

CW-4M 1 8 0.0055 0.00191 Y

MW-10 6 17 0.008 0.00191 Y

MW-11 3 13 0.006 0.00191 Y

MW-12 4 20 0.0067 0.00191 Y

Lead
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-13 1 5 0.0017 0.00191 N

MW-14 3 6 0.0026 0.00191 Y

MW-15 2 4 0.0039 0.00191 Y

MW-20-100 2 4 0.017 0.00191 Y

MW-20-130 1 15 0.042 0.00191 Y

MW-20-70 3 16 0.003 0.00191 Y

MW-22 1 5 0.076 0.00191 Y

MW-23 2 6 0.027 0.00191 Y

MW-26 1 6 0.0021 0.00191 Y

MW-27-20 3 3 0.024 0.00191 Y

MW-28-25 2 3 0.014 0.00191 Y

MW-29 1 3 0.0033 0.00191 Y

MW-30-30 2 4 0.073 0.00191 Y

MW-31-60 1 5 0.021 0.00191 Y

MW-34-55 1 9 0.0122 0.00191 Y

MW-43-25 1 3 0.0059 0.00191 Y

MW-45-095a 1 1 0.00153 0.00191 N

MW-51 1 3 0.0058 0.00191 Y

MW-9 2 5 0.00317 0.00191 Y

OW-1M 1 15 0.0049 0.00191 Y

OW-1S 2 13 0.0047 0.00191 Y

OW-2D 2 14 0.0029 0.00191 Y

OW-2M 1 13 0.0032 0.00191 Y

OW-3D 1 2 0.0024 0.00191 Y

OW-3S 1 3 0.0046 0.00191 Y

OW-5D 1 14 0.0037 0.00191 Y

OW-5M 1 14 0.0102 0.00191 Y

OW-5S 1 14 0.0028 0.00191 Y

PGE-6 1 3 0.006 0.00191 Y

TW-1 1 4 0.0051 0.00191 Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-22 1 3 0.0004 NA NA

CW-1D 8 8 0.0518 0.0363 Y

CW-1M 8 8 0.0244 0.0363 N

CW-2D 8 8 0.0732 0.0363 Y

CW-2M 8 8 0.0292 0.0363 N

CW-3D 8 8 0.0882 0.0363 Y

CW-3M 8 8 0.0378 0.0363 Y

CW-4D 8 8 0.0442 0.0363 Y

CW-4M 8 8 0.031 0.0363 N

MW-1 3 12 0.078 0.0363 Y

MW-10 17 17 0.301 0.0363 Y

MW-11 13 13 0.035 0.0363 N

MW-12 20 20 0.087 0.0363 Y

MW-13 5 5 0.02 0.0363 N

MW-14 5 6 0.025 0.0363 N

MW-15 4 4 0.03 0.0363 N

MW-19 3 3 0.00772 0.0363 N

MW-20-100 3 4 0.029 0.0363 N

MW-20-130 15 15 0.0576 0.0363 Y

MW-20-70 16 16 0.0289 0.0363 N

MW-21 5 6 0.052 0.0363 Y

MW-22 5 6 0.0562 0.0363 Y

MW-23 3 6 0.015 0.0363 N

MW-24A 5 5 0.0397 0.0363 Y

MW-24B 3 3 0.0649 0.0363 Y

MW-24BR 2 2 0.058 0.0363 Y

MW-25 9 13 0.017 0.0363 N

MW-26 6 6 0.043 0.0363 Y

MW-27-20 3 3 0.0067 0.0363 N

Mercury

Molybdenum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-28-25 3 3 0.0076 0.0363 N

MW-29 2 3 0.021 0.0363 N

MW-3 11 12 0.041 0.0363 Y

MW-30-30 2 4 0.1 0.0363 Y

MW-31-135 1 1 0.0309 0.0363 N

MW-31-60 5 5 0.025 0.0363 N

MW-32-35 3 3 0.019 0.0363 N

MW-33-210 1 1 0.0151 0.0363 N

MW-33-90 1 1 0.0369 0.0363 Y

MW-34-100 2 2 0.0367 0.0363 Y

MW-34-55 9 9 0.0252 0.0363 N

MW-34-80 13 13 0.02 0.0363 N

MW-35-135 2 2 0.0211 0.0363 N

MW-35-60 1 1 0.00856 0.0363 N

MW-37D 13 13 0.0518 0.0363 Y

MW-37S 1 1 0.0199 0.0363 N

MW-38D 1 1 0.0797 0.0363 Y

MW-38S 1 1 0.0637 0.0363 Y

MW-39-60 1 1 0.0109 0.0363 N

MW-4 11 12 0.024 0.0363 N

MW-40D 1 1 0.0458 0.0363 Y

MW-40S 1 1 0.00859 0.0363 N

MW-43-25 3 3 0.015 0.0363 N

MW-44-115 3 3 0.0856 0.0363 Y

MW-44-125 1 1 0.125 0.0363 Y

MW-45-095a 1 1 0.0268 0.0363 N

MW-46-175 1 1 0.196 0.0363 Y

MW-47-55 1 1 0.00805 0.0363 N

MW-48 3 3 0.019 0.0363 N

MW-5 11 12 0.15 0.0363 Y

MW-50-200 3 3 0.054 0.0363 Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-51 3 3 0.04 0.0363 Y

MW-6 11 12 0.022 0.0363 N

MW-7 11 12 0.026 0.0363 N

MW-8 11 12 0.022 0.0363 N

MW-9 2 5 0.0053 0.0363 N

OW-1D 17 17 0.0518 0.0363 Y

OW-1M 16 17 0.027 0.0363 N

OW-1S 14 15 0.0273 0.0363 N

OW-2D 16 16 0.0665 0.0363 Y

OW-2M 15 15 0.0353 0.0363 N

OW-2S 15 15 0.0893 0.0363 Y

OW-3D 2 2 0.0437 0.0363 Y

OW-3M 4 4 0.0206 0.0363 N

OW-3S 3 3 0.0239 0.0363 N

OW-5D 16 16 0.0838 0.0363 Y

OW-5M 16 16 0.0501 0.0363 Y

OW-5S 16 16 0.0294 0.0363 N

Park Moabi-4 1 1 0.00602 0.0363 N

PGE-6 3 3 0.03 0.0363 N

PGE-7 2 2 0.056 0.0363 Y

PGE-8 3 3 0.078 0.0363 Y

TW-1 4 4 0.022 0.0363 N

TW-2D 3 3 0.05 0.0363 Y

TW-2S 2 3 0.03 0.0363 N

CW-1D 2 8 0.0055 0.0106 N

CW-1M 2 8 0.00187 0.0106 N

CW-2D 2 8 0.0056 0.0106 N

CW-2M 2 8 0.0015 0.0106 N

CW-3D 3 8 0.0076 0.0106 N

CW-3M 3 8 0.0057 0.0106 N

Nickel
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

CW-4D 2 8 0.0056 0.0106 N

CW-4M 1 8 0.00219 0.0106 N

MW-1 4 5 0.023 0.0106 Y

MW-10 20 39 0.033 0.0106 Y

MW-11 16 35 0.0203 0.0106 Y

MW-12 20 41 0.0179 0.0106 Y

MW-13 19 27 0.168 0.0106 Y

MW-14 17 26 0.0397 0.0106 Y

MW-15 14 24 0.028 0.0106 Y

MW-19 10 22 0.0202 0.0106 Y

MW-20-100 13 23 0.13 0.0106 Y

MW-20-130 14 34 0.25 0.0106 Y

MW-20-70 15 36 0.029 0.0106 Y

MW-21 20 25 0.158 0.0106 Y

MW-22 17 27 0.5 0.0106 Y

MW-23 15 26 0.25 0.0106 Y

MW-24A 11 25 0.0225 0.0106 Y

MW-24B 12 23 0.053 0.0106 Y

MW-24BR 11 22 0.0172 0.0106 Y

MW-25 15 29 0.0213 0.0106 Y

MW-26 11 25 0.0183 0.0106 Y

MW-27-20 12 22 0.11 0.0106 Y

MW-28-25 10 21 0.0206 0.0106 Y

MW-29 14 22 0.0213 0.0106 Y

MW-3 5 5 0.042 0.0106 Y

MW-30-30 15 22 0.5 0.0106 Y

MW-31-60 12 23 0.13 0.0106 Y

MW-33-90 1 6 0.00233 0.0106 N

MW-34-100 1 2 0.00109 0.0106 N

MW-34-55 6 14 0.0223 0.0106 Y

MW-34-80 11 18 0.0222 0.0106 Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-35-135 1 2 0.00101 0.0106 N

MW-35-60 1 1 0.00215 0.0106 N

MW-37D 4 13 0.0254 0.0106 Y

MW-39-60 1 1 0.0012 0.0106 N

MW-4 5 5 0.022 0.0106 Y

MW-40D 1 1 0.0014 0.0106 N

MW-5 4 5 0.02 0.0106 Y

MW-6 1 5 0.00144 0.0106 N

MW-7 5 5 0.02 0.0106 Y

MW-8 4 5 0.016 0.0106 Y

MW-9 15 27 0.0297 0.0106 Y

OW-1D 3 15 0.0095 0.0106 N

OW-1M 1 15 0.00468 0.0106 N

OW-1S 6 13 0.0103 0.0106 N

OW-2D 3 14 0.0135 0.0106 Y

OW-2M 1 13 0.00153 0.0106 N

OW-2S 1 13 0.00173 0.0106 N

OW-3S 1 3 0.00601 0.0106 N

OW-5D 6 14 0.0097 0.0106 N

OW-5M 4 14 0.0201 0.0106 Y

OW-5S 3 14 0.00529 0.0106 N

Park Moabi-4 1 1 0.0063 0.0106 N

PGE-6 10 17 0.014 0.0106 Y

PGE-7 9 15 0.015 0.0106 Y

PGE-8 9 17 0.045 0.0106 Y

TW-2D 1 3 0.0051 0.0106 N

CW-1D 8 8 3.78 5.03 N

CW-1M 8 8 2.31 5.03 N

CW-2D 7 8 2.69 5.03 N

CW-2M 8 8 1.09 5.03 N

Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

CW-3D 7 8 2.62 5.03 N

CW-3M 8 8 5.98 5.03 Y

CW-4D 7 8 1.28 5.03 N

CW-4M 7 8 1.96 5.03 N

MW-1 2 2 6.28 5.03 Y

MW-10 7 7 16.1 5.03 Y

MW-11 8 8 16.4 5.03 Y

MW-12 7 7 4.7 5.03 N

MW-13 7 7 4.68 5.03 N

MW-14 8 8 5.74 5.03 Y

MW-15 7 7 9.73 5.03 Y

MW-19 7 7 4.9 5.03 N

MW-20-100 19 19 23.2 5.03 Y

MW-20-130 19 19 20.4 5.03 Y

MW-20-70 20 20 25.1 5.03 Y

MW-21 4 4 2.68702 5.03 N

MW-22 3 8 6.75142 5.03 Y

MW-23 6 6 3.8386 5.03 N

MW-24A 7 7 18.3 5.03 Y

MW-24B 8 8 16 5.03 Y

MW-24BR 3 6 3.1612 5.03 N

MW-25 16 16 4.58 5.03 N

MW-26 17 17 7.84 5.03 Y

MW-27-20 3 17 0.27096 5.03 N

MW-28-25 3 17 0.47418 5.03 N

MW-28-90 1 4 0.43 5.03 N

MW-29 3 6 0.72256 5.03 N

MW-3 2 2 11 5.03 Y

MW-30-30 3 16 14.40604 5.03 Y

MW-30-50 5 12 3.7 5.03 N

MW-31-135 4 4 0.953 5.03 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-31-60 17 17 6.2 5.03 Y

MW-32-20 1 17 0.925 5.03 N

MW-33-150 4 5 1.41 5.03 N

MW-33-210 5 5 1.86 5.03 N

MW-33-40 2 5 0.57 5.03 N

MW-33-90 5 6 1.1 5.03 N

MW-34-100 7 8 1.39 5.03 N

MW-35-135 5 5 2.46 5.03 N

MW-35-60 4 4 2 5.03 N

MW-36-100 2 4 2.8 5.03 N

MW-36-90 1 3 2.5 5.03 N

MW-37D 3 3 3.88 5.03 N

MW-37S 3 3 1.74 5.03 N

MW-38D 4 4 14.7 5.03 Y

MW-38S 4 4 10.5 5.03 Y

MW-39-100 3 4 9.8 5.03 Y

MW-39-50 1 3 6.3 5.03 Y

MW-39-60 1 4 6.3 5.03 Y

MW-39-70 1 4 9 5.03 Y

MW-39-80 3 4 8.9 5.03 Y

MW-4 2 2 6.28 5.03 Y

MW-40D 3 3 19.7 5.03 Y

MW-40S 3 3 6.6 5.03 Y

MW-41M 2 2 0.702 5.03 N

MW-41S 3 3 1.33 5.03 N

MW-44-115 1 1 0.787 5.03 N

MW-44-125 2 2 6.43 5.03 Y

MW-45-095a 1 2 0.508 5.03 N

MW-46-175 1 2 1.57 5.03 N

MW-46-205 1 1 0.573 5.03 N

MW-47-115 1 1 1.23 5.03 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-47-55 2 2 2 5.03 N

MW-49-135 1 2 1.31 5.03 N

MW-49-275 1 2 0.745 5.03 N

MW-5 2 2 18.9 5.03 Y

MW-50-095 1 1 2.2 5.03 N

MW-50-200 1 1 6.06 5.03 Y

MW-51 1 1 14.1 5.03 Y

MW-52D 1 4 0.153 5.03 N

MW-52M 1 4 0.159 5.03 N

MW-52S 2 4 1.42 5.03 N

MW-53M 1 4 0.112 5.03 N

MW-6 2 2 2.77 5.03 N

MW-7 2 2 7.83 5.03 Y

MW-8 2 2 20.5 5.03 Y

MW-9 7 7 22.6 5.03 Y

OW-1D 16 16 3.44 5.03 N

OW-1M 16 16 6.49 5.03 Y

OW-1S 14 14 4.02 5.03 N

OW-2D 14 15 7.57 5.03 Y

OW-2M 15 15 7.16 5.03 Y

OW-2S 14 14 7.75 5.03 Y

OW-3D 1 2 0.36 5.03 N

OW-3M 4 4 1.53 5.03 N

OW-3S 3 3 3.25 5.03 N

OW-5D 15 15 5.99 5.03 Y

OW-5M 15 15 8.155 5.03 Y

OW-5S 15 15 7.67 5.03 Y

Park Moabi-4 2 2 25.9 5.03 Y

PE-1 2 4 0.623 5.03 N

PGE-6 4 4 3.90634 5.03 N

PGE-7 3 3 10.3868 5.03 Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

PGE-8 4 5 3.65796 5.03 N

PT-1D 2 2 2.27 5.03 N

PT-2D 2 2 1.84 5.03 N

PT-3D 2 2 3.33 5.03 N

PT-4D 2 2 4.7 5.03 N

PT-5D 1 2 4.86 5.03 N

PT-6D 2 2 2.5 5.03 N

PT-7D 1 1 7.41 5.03 Y

PT-7M 1 1 25.2 5.03 Y

PT-7S 1 1 22 5.03 Y

PT-8D 1 1 9.72 5.03 Y

PT-8M 1 1 31.8 5.03 Y

PT-8S 1 1 25.1 5.03 Y

PT-9D 1 1 9.3 5.03 Y

PT-9M 1 1 24.6 5.03 Y

PT-9S 1 1 16.4 5.03 Y

PTI-1D 1 2 2.53 5.03 N

PTR-1 1 1 18.4 5.03 Y

PTR-2 1 1 25.8 5.03 Y

TW-1 1 1 5.42 5.03 Y

TW-2D 4 4 5.02 5.03 N

TW-2S 2 2 6.71 5.03 Y

TW-3D 2 2 4.87 5.03 N

TW-4 1 1 1.43 5.03 N

TW-5 1 1 0.542 5.03 N

CW-1D 3 8 0.0052 0.0103 N

CW-1M 2 8 0.00193 0.0103 N

CW-2D 2 8 0.00229 0.0103 N

CW-3D 1 8 0.00184 0.0103 N

CW-4D 2 8 0.0053 0.0103 N

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

CW-4M 2 8 0.0011 0.0103 N

MW-1 2 2 0.00348 0.0103 N

MW-10 10 14 0.02 0.0103 Y

MW-11 7 10 0.0136 0.0103 Y

MW-12 11 17 0.008 0.0103 N

MW-13 1 2 0.00396 0.0103 N

MW-14 2 2 0.00426 0.0103 N

MW-15 1 1 0.00458 0.0103 N

MW-19 1 1 0.00421 0.0103 N

MW-20-130 11 12 0.023 0.0103 Y

MW-20-70 9 13 0.0181 0.0103 Y

MW-21 4 4 0.038 0.0103 Y

MW-23 4 4 0.0109 0.0103 Y

MW-24A 2 3 0.0507 0.0103 Y

MW-24B 1 1 0.0143 0.0103 Y

MW-25 7 10 0.0131 0.0103 Y

MW-26 3 3 0.0168 0.0103 Y

MW-3 2 2 0.00884 0.0103 N

MW-31-60 1 2 0.00294 0.0103 N

MW-32-35 1 3 0.0071 0.0103 N

MW-33-90 1 1 0.00106 0.0103 N

MW-34-55 1 9 0.0125 0.0103 Y

MW-35-135 2 2 0.00127 0.0103 N

MW-35-60 1 1 0.00119 0.0103 N

MW-37D 10 13 0.01 0.0103 N

MW-37S 1 1 0.00137 0.0103 N

MW-38S 1 1 0.0051 0.0103 N

MW-4 2 2 0.00391 0.0103 N

MW-40D 1 1 0.00212 0.0103 N

MW-40S 1 1 0.00737 0.0103 N

MW-47-55 1 1 0.00146 0.0103 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-48 1 3 0.00524 0.0103 N

MW-5 2 2 0.0203 0.0103 Y

MW-50-200 2 3 0.0102 0.0103 N

MW-51 3 3 0.0182 0.0103 Y

MW-6 2 2 0.00144 0.0103 N

MW-7 2 2 0.00747 0.0103 N

MW-8 2 2 0.00667 0.0103 N

MW-9 2 2 0.0132 0.0103 Y

OW-1D 2 15 0.00223 0.0103 N

OW-1M 3 14 0.0052 0.0103 N

OW-1S 3 13 0.0059 0.0103 N

OW-2D 5 14 0.0171 0.0103 Y

OW-2M 3 13 0.0065 0.0103 N

OW-2S 4 13 0.0068 0.0103 N

OW-3M 1 3 0.00103 0.0103 N

OW-3S 1 2 0.00226 0.0103 N

OW-5D 2 14 0.00246 0.0103 N

OW-5M 3 14 0.0186 0.0103 Y

OW-5S 3 14 0.00294 0.0103 N

Park Moabi-4 1 1 0.00145 0.0103 N

TW-1 4 4 0.155 0.0103 Y

TW-2D 2 3 0.01 0.0103 N

TW-2S 1 3 0.02 0.0103 Y

MW-10 1 14 0.0618 0.00213 Y

MW-34-55 1 9 0.0404 0.00213 Y

MW-9 1 1 0.0059 0.00213 Y

OW-2D 1 14 0.0085 0.00213 Y

OW-5M 1 14 0.02 0.00213 Y

OW-5S 1 14 0.0649 0.00213 Y

TW-1 2 4 0.0873 0.00213 Y

Silver
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

CW-3D 1 7 0.0012 0.000908 Y

MW-12 1 17 0.00111 0.000908 Y

CW-1D 6 7 0.0893 0.0599 Y

CW-1M 6 7 0.0977 0.0599 Y

CW-2D 6 7 0.121 0.0599 Y

CW-2M 6 7 0.124 0.0599 Y

CW-3D 6 7 0.115 0.0599 Y

CW-3M 6 7 0.0983 0.0599 Y

CW-4D 6 7 0.109 0.0599 Y

CW-4M 6 7 0.0953 0.0599 Y

MW-1 2 2 0.0406 0.0599 N

MW-10 17 17 0.165 0.0599 Y

MW-11 13 13 0.0859 0.0599 Y

MW-12 20 20 0.218 0.0599 Y

MW-13 5 5 0.00644 0.0599 N

MW-14 5 5 0.016 0.0599 N

MW-15 4 4 0.027 0.0599 N

MW-19 3 3 0.00502 0.0599 N

MW-20-100 3 4 0.05 0.0599 N

MW-20-130 11 15 0.172 0.0599 Y

MW-20-70 15 16 0.117 0.0599 Y

MW-21 3 6 0.0121 0.0599 N

MW-22 2 6 0.179 0.0599 Y

MW-23 2 6 0.016 0.0599 N

MW-24A 4 5 0.0273 0.0599 N

MW-24B 2 3 0.00821 0.0599 N

MW-24BR 1 2 0.0023 0.0599 N

MW-25 11 13 0.0733 0.0599 Y

MW-26 4 6 0.017 0.0599 N

Thallium

Vanadium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-27-20 2 3 0.021 0.0599 N

MW-28-25 2 3 0.016 0.0599 N

MW-29 2 3 0.014 0.0599 N

MW-3 2 2 0.0374 0.0599 N

MW-30-30 1 4 0.2 0.0599 Y

MW-31-135 1 1 0.0108 0.0599 N

MW-31-60 4 5 0.118 0.0599 Y

MW-33-210 1 1 0.00179 0.0599 N

MW-33-90 1 1 0.00525 0.0599 N

MW-34-100 2 2 0.00215 0.0599 N

MW-34-55 5 9 0.227 0.0599 Y

MW-34-80 10 13 0.238 0.0599 Y

MW-35-135 2 2 0.00184 0.0599 N

MW-35-60 1 1 0.00311 0.0599 N

MW-37D 11 13 0.326 0.0599 Y

MW-37S 1 1 0.00899 0.0599 N

MW-38D 1 1 0.00615 0.0599 N

MW-38S 1 1 0.0188 0.0599 N

MW-39-60 1 1 0.00927 0.0599 N

MW-4 2 2 0.0236 0.0599 N

MW-40D 1 1 0.00549 0.0599 N

MW-40S 1 1 0.00921 0.0599 N

MW-44-115 3 3 0.0071 0.0599 N

MW-45-095a 1 1 0.00614 0.0599 N

MW-46-175 1 1 0.00356 0.0599 N

MW-47-55 1 1 0.0024 0.0599 N

MW-48 2 3 0.0173 0.0599 N

MW-5 2 2 0.0235 0.0599 N

MW-6 2 2 0.0472 0.0599 N

MW-7 2 2 0.0387 0.0599 N

MW-8 2 2 0.0226 0.0599 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-9 5 5 0.014 0.0599 N

OW-1D 14 15 0.122 0.0599 Y

OW-1M 12 14 0.0625 0.0599 Y

OW-1S 10 13 0.0564 0.0599 N

OW-2D 10 14 0.0862 0.0599 Y

OW-2M 11 13 0.0913 0.0599 Y

OW-2S 13 13 0.0382 0.0599 N

OW-3D 1 1 0.0084 0.0599 N

OW-3M 3 3 0.0095 0.0599 N

OW-3S 2 2 0.0087 0.0599 N

OW-5D 11 14 0.0966 0.0599 Y

OW-5M 12 14 0.122 0.0599 Y

OW-5S 13 14 0.0415 0.0599 N

Park Moabi-4 1 1 0.00157 0.0599 N

PGE-6 1 3 0.007 0.0599 N

PGE-7 1 2 0.0012 0.0599 N

TW-1 3 4 0.0138 0.0599 N

TW-2D 2 3 0.016 0.0599 N

TW-2S 1 3 0.0109 0.0599 N

CW-1D 4 8 0.113 0.0777 Y

CW-1M 3 8 0.248 0.0777 Y

CW-2D 2 8 0.0522 0.0777 N

CW-2M 3 8 0.215 0.0777 Y

CW-3D 1 8 0.0276 0.0777 N

CW-3M 3 8 0.0617 0.0777 N

CW-4D 2 8 0.0323 0.0777 N

CW-4M 2 8 0.0316 0.0777 N

MW-1 4 5 0.0728 0.0777 N

MW-10 28 39 0.637 0.0777 Y

MW-11 26 35 0.45 0.0777 Y

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-12 30 41 0.54 0.0777 Y

MW-13 23 27 0.451 0.0777 Y

MW-14 24 26 0.498 0.0777 Y

MW-15 21 24 0.419 0.0777 Y

MW-19 19 22 0.398 0.0777 Y

MW-20-100 21 23 0.486 0.0777 Y

MW-20-130 27 34 0.445 0.0777 Y

MW-20-70 28 36 0.53 0.0777 Y

MW-21 20 25 0.692 0.0777 Y

MW-22 22 27 0.734 0.0777 Y

MW-23 22 26 0.817 0.0777 Y

MW-24A 21 25 0.62 0.0777 Y

MW-24B 20 23 0.468 0.0777 Y

MW-24BR 19 22 0.152 0.0777 Y

MW-25 23 29 0.555 0.0777 Y

MW-26 23 25 0.514 0.0777 Y

MW-27-20 18 22 0.44 0.0777 Y

MW-28-25 19 21 0.286 0.0777 Y

MW-29 21 22 0.356 0.0777 Y

MW-3 3 5 0.06 0.0777 N

MW-30-30 18 22 0.597 0.0777 Y

MW-30-50 5 6 0.365 0.0777 Y

MW-31-60 21 23 0.274 0.0777 Y

MW-32-20 5 6 0.0857 0.0777 Y

MW-32-35 5 9 0.381 0.0777 Y

MW-33-40 4 6 0.171 0.0777 Y

MW-33-90 5 6 0.315 0.0777 Y

MW-34-100 2 2 0.0457 0.0777 N

MW-34-55 9 14 0.163 0.0777 Y

MW-34-80 9 18 0.0854 0.0777 Y

MW-35-135 1 2 0.0182 0.0777 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

MW-35-60 1 1 0.0233 0.0777 N

MW-37D 5 13 0.0918 0.0777 Y

MW-4 4 5 0.018 0.0777 N

MW-44-115 1 3 0.0383 0.0777 N

MW-45-095a 1 1 0.0422 0.0777 N

MW-5 3 5 0.0367 0.0777 N

MW-50-200 1 3 0.0317 0.0777 N

MW-51 1 3 0.0344 0.0777 N

MW-6 2 5 0.0378 0.0777 N

MW-7 3 5 0.018 0.0777 N

MW-8 3 5 0.0727 0.0777 N

MW-9 26 27 0.363 0.0777 Y

OW-1D 3 15 0.0383 0.0777 N

OW-1M 4 15 0.0461 0.0777 N

OW-1S 1 13 0.0264 0.0777 N

OW-2D 1 14 0.0174 0.0777 N

OW-2M 3 13 0.0388 0.0777 N

OW-2S 1 13 0.0333 0.0777 N

OW-3D 2 2 0.0712 0.0777 N

OW-3M 1 4 0.0303 0.0777 N

OW-3S 2 3 0.0309 0.0777 N

OW-5D 5 14 0.0367 0.0777 N

OW-5M 5 14 0.278 0.0777 Y

OW-5S 2 14 0.0256 0.0777 N

Park Moabi-4 1 1 0.605 0.0777 Y

PGE-6 16 17 1.5 0.0777 Y

PGE-7 15 15 0.125 0.0777 Y

PGE-8 17 17 0.82 0.0777 Y

TW-1 4 4 0.11 0.0777 Y

TW-2D 3 3 0.0287 0.0777 N
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples Maximum Detection UTL

Maximum Detection 
Exceeds UTL?

(mg/L) (mg/L)

Well

Table 4-1a.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Comparison of 
Maximum Concentrations to Background UTLs

TW-2S 2 3 0.217 0.0777 Y

Notes:

ICOPC = initial constituent of potential concern
mg/L = milligram(s) per liter
UTL = upper tolerance limit

Source:

CH2M HILL. 2009. Revised Final RCRA Facility Investigation/Remedial Investigation Report Volume 2. Hydrogeologic 
Characterization and Results of Groundwater and Surface Water Investigation, PG&E Topock Compressor Station, 
Needles, California. January.

(3) Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Final Report of Results, PG&E Topock 
Compressor Station, Needles, California. July.

(1) UTLs obtained from Table 3-1, CH2M HILL (2008). "NA" indicates no UTL is available.

(a) Cadmium and mercury were not detected in background wells; therefore, UTLs were not calculated in CH2M HILL 
(2008).

(b) UTLs for fluoride and nitrate presented in the RFI/RI Volume 2 (CH2M HILL, 2009).

(2) Ammonia and ammonia as nitrogen are combined in this analysis.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Background  
UTL 95% UCL

Quantile Test 
Conclusion

Relevant 
Median Test

Median Test 
Conclusion

Include as 
COPC?

(mg/L) (mg/L) (mg/L) (mg/L)

MW-12 17 17 0.052 0.157 0.0243 0.106 Site > Background MW Site > Background Y

MW-11 14 11 0.028 0.22 0.195 0.0919 Inconclusive Gehan Site ≤ Background Y

MW-10 37 37 0.755 4.57 0.0318 2.031 Site > Background Gehan Site > Background Y

MW-11 34 34 0.02 1.71 0.0318 0.86 Site > Background Gehan Site > Background Y

MW-12 40 40 0.311 2.97 0.0318 1.339 Site > Background Gehan Site > Background Y

MW-14 37 36 0.01 0.099 0.0318 0.0437 Site > Background Gehan Site > Background Y

MW-15 32 23 0.0076 0.05 0.0318 0.0163 Site ≤ Background Gehan Site > Background Y

MW-19 34 34 0.557 1.39 0.0318 0.901 Site > Background Gehan Site > Background Y

MW-20-100 37 37 1.35 10.4 0.0318 7.403 Site > Background Gehan Site > Background Y

MW-20-130 38 38 3.66 14.4 0.0318 8.532 Site > Background Gehan Site > Background Y

MW-20-70 39 39 2.4 13.2 0.0318 9.654 Site > Background Gehan Site > Background Y

MW-23 36 14 0.0011 1.02 0.0318 0.0943 Site ≤ Background Gehan Site ≤ Background N

MW-24A 32 32 2.48 4.3 0.0318 3.361 Site > Background Gehan Site > Background Y

MW-24B 34 34 0.741 6.12 0.0318 4.92 Site > Background Gehan Site > Background Y

MW-25 33 33 0.933 2.98 0.0318 2.363 Site > Background Gehan Site > Background Y

MW-26 35 34 0.759 4.06 0.0318 3.729 Site > Background Gehan Site > Background Y

MW-30-50 45 34 0.0185 3.76 0.0318 1.326 Site > Background Gehan Site > Background Y

MW-31-135 14 14 0.0332 0.422 0.0318 0.284 Site > Background Gehan Site > Background Y

MW-31-60 36 36 0.626 4.52 0.0318 3.879 Site > Background Gehan Site > Background Y

Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

Arsenic

Barium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Background  
UTL 95% UCL

Quantile Test 
Conclusion

Relevant 
Median Test

Median Test 
Conclusion

Include as 
COPC?

(mg/L) (mg/L) (mg/L) (mg/L)

Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

MW-34-100 79 79 0.0739 0.976 0.0318 0.712 Site > Background Gehan Site > Background Y

MW-34-80 88 13 0.00086 0.111 0.0318 0.00731 Site ≤ Background Gehan Site ≤ Background N

MW-35-135 14 13 0.0079 0.0354 0.0318 0.0262 Site ≤ Background Gehan Site > Background Y

MW-35-60 13 13 0.0048 0.0351 0.0318 0.0372 Site ≤ Background Gehan Site > Background Y

MW-36-100 51 51 0.157 2.98 0.0318 1.551 Site > Background Gehan Site > Background Y

MW-36-90 39 38 0.002 3.66 0.0318 2.545 Site > Background Gehan Site > Background Y

MW-37D 15 15 0.834 1.97 0.0318 1.575 Site > Background Gehan Site > Background Y

MW-38D 11 11 0.0331 0.328 0.0318 0.219 Site > Background Gehan Site > Background Y

MW-38S 11 11 0.332 0.964 0.0318 0.886 Site > Background Gehan Site > Background Y

MW-39-100 41 41 1.66 12.9 0.0318 7.87 Site > Background Gehan Site > Background Y

MW-39-50 18 12 0.0662 4.14 0.0318 1.682 Site > Background Gehan Site > Background Y

MW-39-60 18 16 0.0011 3.81 0.0318 2.921 Site > Background Gehan Site > Background Y

MW-39-70 27 27 0.0045 8.21 0.0318 4.29 Site > Background Gehan Site > Background Y

MW-39-80 40 40 0.0433 10.9 0.0318 4.397 Site > Background Gehan Site > Background Y

MW-40D 15 15 0.0076 0.112 0.0318 0.0833 Site > Background Gehan Site > Background Y

MW-44-115 32 32 0.62 1.71 0.0318 1.346 Site > Background Gehan Site > Background Y

MW-44-125 29 29 0.157 0.634 0.0318 0.378 Site > Background Gehan Site > Background Y

MW-46-175 29 29 0.0779 0.287 0.0318 0.176 Site > Background Gehan Site > Background Y

MW-47-55 8 8 0.0109 0.0619 0.0318 0.0548 Site > Background Gehan Site > Background Y

MW-50-095 8 8 0.164 0.304 0.0318 0.273 Site > Background Gehan Site > Background Y

MW-50-200 8 8 5.81 12.3 0.0318 10.89 Site > Background Gehan Site > Background Y

MW-9 35 35 0.265 0.402 0.0318 0.348 Site > Background Gehan Site > Background Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Background  
UTL 95% UCL

Quantile Test 
Conclusion

Relevant 
Median Test

Median Test 
Conclusion

Include as 
COPC?

(mg/L) (mg/L) (mg/L) (mg/L)

Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

OW-2S 16 15 0.0153 0.0404 0.0318 0.0397 Site > Background Gehan Site > Background Y

OW-5S 16 16 0.0223 0.0326 0.0318 0.0267 Site ≤ Background Gehan Site > Background Y

PE-1 24 21 0.0471 0.148 0.0318 0.1 Site > Background Gehan Site > Background Y

PGE-6 18 13 0.16 3.1 0.0318 1.183 Site > Background Gehan Site > Background Y

PGE-7 16 15 0.827 5.4 0.0318 5.581 Site > Background Gehan Site > Background Y

TW-2D 12 12 0.21 7.41 0.0318 5.507 Site > Background Gehan Site > Background Y

TW-2S 10 10 1.25 7.19 0.0318 4.867 Site > Background Gehan Site > Background Y

TW-3D 22 22 1.93 4.33 0.0318 2.838 Site > Background Gehan Site > Background Y

MW-34-80 13 5 0.00108 0.00139 0.000843 0.0013 Inconclusive Gehan Site > Background Y

MW-10 39 16 0.00118 0.026 0.0105 0.00491 Inconclusive Gehan Site ≤ Background Y

MW-11 35 12 0.00122 0.019 0.0105 0.00483 Inconclusive Gehan Site ≤ Background Y

MW-12 41 14 0.0013 0.018 0.0105 0.00493 Inconclusive Gehan Site ≤ Background Y

MW-13 27 11 0.0016 0.011 0.0105 0.00649 Inconclusive Gehan Site > Background Y

MW-14 26 12 0.00348 0.0297 0.0105 0.00799 Inconclusive Gehan Site > Background Y

MW-15 24 7 0.00111 0.019 0.0105 0.00932 Inconclusive Gehan Site ≤ Background Y

MW-19 22 6 0.0016 0.0126 0.0105 0.00654 Inconclusive Gehan Site ≤ Background Y

MW-20-100 23 10 0.002 0.05 0.0105 0.0115 Inconclusive Gehan Site > Background Y

MW-20-130 34 10 0.00162 0.1 0.0105 0.0118 Inconclusive Gehan Site ≤ Background Y

MW-20-70 36 16 0.00107 0.0785 0.0105 0.0108 Inconclusive Gehan Site ≤ Background Y

MW-21 25 17 0.0047 0.111 0.0105 0.0269 Inconclusive Gehan Site > Background Y

Copper

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections
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Detection

Maximum 
Detection

Background  
UTL 95% UCL

Quantile Test 
Conclusion

Relevant 
Median Test

Median Test 
Conclusion

Include as 
COPC?

(mg/L) (mg/L) (mg/L) (mg/L)

Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

MW-22 27 14 0.0033 0.2 0.0105 0.0779 Inconclusive Gehan Site > Background Y

MW-23 26 10 0.0031 0.1 0.0105 0.0185 Inconclusive Gehan Site > Background Y

MW-24A 25 10 0.0027 0.076 0.0105 0.0141 Inconclusive Gehan Site > Background Y

MW-24B 23 8 0.0026 0.019 0.0105 0.00649 Inconclusive Gehan Site ≤ Background Y

MW-24BR 22 8 0.0025 0.0655 0.0105 0.0153 Inconclusive Gehan Site > Background Y

MW-25 29 7 0.00134 0.02 0.0105 0.0076 Inconclusive Gehan Site ≤ Background Y

MW-26 25 13 0.0037 0.0342 0.0105 0.00939 Inconclusive Gehan Site > Background Y

MW-27-20 22 11 0.0033 0.0961 0.0105 0.0189 Inconclusive Gehan Site > Background Y

MW-28-25 21 10 0.0032 0.0269 0.0105 0.00875 Inconclusive Gehan Site > Background Y

MW-29 22 12 0.0031 0.0187 0.0105 0.00976 Inconclusive Gehan Site > Background Y

MW-30-30 22 11 0.0023 0.2 0.0105 0.0347 Inconclusive Gehan Site > Background Y

MW-31-60 23 7 0.0037 0.05 0.0105 0.0148 Inconclusive Gehan Site > Background Y

MW-9 27 17 0.0024 0.0167 0.0105 0.00734 Inconclusive Gehan Site > Background Y

OW-5M 14 5 0.0016 0.0114 0.0105 0.00694 Site ≤ Background Gehan Site ≤ Background N

PGE-6 17 10 0.0034 0.047 0.0105 0.0144 Site > Background Gehan Site > Background Y

CW-2D 8 7 0.982 7.26 7.12 4.364 Site > Background Gehan Site > Background Y

MW-10 17 6 0.00106 0.008 0.00191 0.00249 Inconclusive Gehan Site > Background Y

CW-1D 8 8 0.012 0.0518 0.0363 0.0404 Site > Background MW Site > Background Y

CW-2D 8 8 0.0339 0.0732 0.0363 0.0613 Site > Background MW Site > Background Y

Fluoride

Lead

Molybdenum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections
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Detection

Maximum 
Detection

Background  
UTL 95% UCL

Quantile Test 
Conclusion

Relevant 
Median Test

Median Test 
Conclusion

Include as 
COPC?

(mg/L) (mg/L) (mg/L) (mg/L)

Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

CW-3D 8 8 0.0292 0.0882 0.0363 0.0653 Site > Background MW Site > Background Y

CW-3M 8 8 0.0154 0.0378 0.0363 0.0298 Site ≤ Background MW Site > Background Y

CW-4D 8 8 0.0218 0.0442 0.0363 0.0421 Site > Background MW Site > Background Y

MW-10 17 17 0.0683 0.301 0.0363 0.167 Site > Background MW Site > Background Y

MW-12 20 20 0.019 0.087 0.0363 0.0543 Site > Background MW Site > Background Y

MW-20-130 15 15 0.018 0.0576 0.0363 0.0478 Site > Background MW Site > Background Y

MW-3 12 11 0.025 0.041 0.0363 0.0342 Inconclusive Gehan Site > Background Y

MW-37D 13 13 0.034 0.0518 0.0363 0.0472 Site > Background MW Site > Background Y

MW-5 12 11 0.039 0.15 0.0363 0.0913 Site > Background Gehan Site > Background Y

OW-1D 17 17 0.0088 0.0518 0.0363 0.0324 Site > Background MW Site > Background Y

OW-2D 16 16 0.0082 0.0665 0.0363 0.0413 Site > Background MW Site > Background Y

OW-2S 15 15 0.029 0.0893 0.0363 0.0476 Site > Background MW Site > Background Y

OW-5D 16 16 0.0118 0.0838 0.0363 0.0477 Site > Background MW Site > Background Y

OW-5M 16 16 0.0098 0.0501 0.0363 0.0316 Site > Background MW Site > Background Y

MW-10 39 20 0.00165 0.033 0.0106 0.00665 Inconclusive Gehan Site > Background Y

MW-11 35 16 0.00096 0.0203 0.0106 0.00695 Inconclusive Gehan Site > Background Y

MW-12 41 20 0.0013 0.0179 0.0106 0.00632 Inconclusive Gehan Site > Background Y

MW-13 27 19 0.0035 0.168 0.0106 0.027 Inconclusive Gehan Site > Background Y

MW-14 26 17 0.0013 0.0397 0.0106 0.0134 Inconclusive Gehan Site > Background Y

MW-15 24 14 0.0014 0.028 0.0106 0.00787 Inconclusive Gehan Site > Background Y

MW-19 22 10 0.0012 0.0202 0.0106 0.00757 Inconclusive Gehan Site > Background Y

Nickel
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections
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Detection

Maximum 
Detection

Background  
UTL 95% UCL

Quantile Test 
Conclusion

Relevant 
Median Test

Median Test 
Conclusion

Include as 
COPC?

(mg/L) (mg/L) (mg/L) (mg/L)

Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

MW-20-100 23 13 0.0011 0.13 0.0106 0.0228 Inconclusive Gehan Site > Background Y

MW-20-130 34 14 0.00079 0.25 0.0106 0.0326 Inconclusive Gehan Site > Background Y

MW-20-70 36 15 0.0012 0.029 0.0106 0.00697 Inconclusive Gehan Site > Background Y

MW-21 25 20 0.0017 0.158 0.0106 0.0491 Site > Background Gehan Site > Background Y

MW-22 27 17 0.0013 0.5 0.0106 0.15 Inconclusive Gehan Site > Background Y

MW-23 26 15 0.0015 0.25 0.0106 0.0823 Site > Background Gehan Site > Background Y

MW-24A 25 11 0.0013 0.0225 0.0106 0.00658 Inconclusive Gehan Site > Background Y

MW-24B 23 12 0.00069 0.053 0.0106 0.0124 Inconclusive Gehan Site > Background Y

MW-24BR 22 11 0.0017 0.0172 0.0106 0.00757 Inconclusive Gehan Site > Background Y

MW-25 29 15 0.00122 0.0213 0.0106 0.00577 Inconclusive Gehan Site > Background Y

MW-26 25 11 0.0014 0.0183 0.0106 0.00994 Inconclusive Gehan Site > Background Y

MW-27-20 22 12 0.0014 0.11 0.0106 0.0466 Inconclusive Gehan Site > Background Y

MW-28-25 21 10 0.0022 0.0206 0.0106 0.00893 Inconclusive Gehan Site > Background Y

MW-29 22 14 0.0015 0.0213 0.0106 0.0102 Inconclusive Gehan Site > Background Y

MW-30-30 22 15 0.0017 0.5 0.0106 0.261 Inconclusive Gehan Site > Background Y

MW-31-60 23 12 0.0017 0.13 0.0106 0.0441 Inconclusive Gehan Site > Background Y

MW-34-55 14 6 0.00122 0.0223 0.0106 0.0106 Inconclusive Gehan Site > Background Y

MW-34-80 18 11 0.001 0.0222 0.0106 0.00814 Inconclusive Gehan Site > Background Y

MW-9 27 15 0.0014 0.0297 0.0106 0.00801 Inconclusive Gehan Site > Background Y

PGE-6 17 10 0.00091 0.014 0.0106 0.00628 Inconclusive Gehan Site > Background Y

PGE-7 15 9 0.0015 0.015 0.0106 0.00773 Inconclusive Gehan Site > Background Y

PGE-8 17 9 0.0012 0.045 0.0106 0.0133 Inconclusive Gehan Site > Background Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
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Conclusion
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Include as 
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Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

CW-3M 8 8 0.594 5.98 5.03 4.252 Site > Background Gehan Site ≤ Background Y

MW-11 8 8 0.51934 16.4 5.03 10.44 Site > Background Gehan Site > Background Y

MW-14 8 8 1.10642 5.74 5.03 7.285 Site > Background Gehan Site > Background Y

MW-20-100 19 19 2.9354 23.2 5.03 14.09 Site > Background Gehan Site > Background Y

MW-20-130 19 19 6.0966 20.4 5.03 11.36 Site > Background Gehan Site > Background Y

MW-20-70 20 20 2.4838 25.1 5.03 12.36 Site > Background Gehan Site > Background Y

MW-24B 8 8 3.1612 16 5.03 13.99 Site > Background Gehan Site > Background Y

MW-26 17 17 1.33222 7.84 5.03 5.366 Site > Background Gehan Site > Background Y

MW-31-60 17 17 1.78382 6.2 5.03 5.008 Site > Background Gehan Site > Background Y

OW-1M 16 16 0.892 6.49 5.03 3.24 Site ≤ Background Gehan Site ≤ Background N

OW-2D 15 14 0.107 7.57 5.03 4.839 Site ≤ Background Gehan Site > Background Y

OW-2M 15 15 0.574 7.16 5.03 3.519 Site ≤ Background Gehan Site > Background Y

OW-2S 14 14 3.24 7.75 5.03 4.932 Site > Background Gehan Site > Background Y

OW-5D 15 15 0.151 5.99 5.03 2.861 Site ≤ Background Gehan Site ≤ Background N

OW-5M 15 15 0.51 8.155 5.03 2.944 Site ≤ Background Gehan Site ≤ Background N

OW-5S 15 15 1.74 7.67 5.03 4.499 Site > Background Gehan Site > Background Y

MW-10 14 10 0.00193 0.02 0.0103 0.00752 Site ≤ Background Gehan Site > Background Y

MW-11 10 7 0.0045 0.0136 0.0103 0.00814 Site ≤ Background Gehan Site > Background Y

MW-20-130 12 11 0.0107 0.023 0.0103 0.0158 Site > Background Gehan Site > Background Y

MW-20-70 13 9 0.00782999
9

0.0181 0.0103 0.0118 Site ≤ Background Gehan Site > Background Y

MW-25 10 7 0.00204 0.0131 0.0103 0.00569 Site ≤ Background Gehan Site > Background Y

OW-2D 14 5 0.00208 0.0171 0.0103 0.00724 Site ≤ Background Gehan Site ≤ Background N

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
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Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

MW-10 17 17 0.02 0.165 0.0599 0.059 Site ≤ Background Gehan Site > Background Y

MW-11 13 13 0.0036 0.0859 0.0599 0.0413 Site ≤ Background Gehan Site ≤ Background N

MW-12 20 20 0.009 0.218 0.0599 0.0821 Site ≤ Background Gehan Site > Background Y

MW-20-130 15 11 0.0028 0.172 0.0599 0.101 Site > Background Gehan Site ≤ Background Y

MW-20-70 16 15 0.0034 0.117 0.0599 0.0578 Site > Background Gehan Site ≤ Background Y

MW-25 13 11 0.0051 0.0733 0.0599 0.036 Site ≤ Background Gehan Site ≤ Background N

MW-34-55 9 5 0.00115 0.227 0.0599 0.289 Site > Background Gehan Site ≤ Background Y

MW-34-80 13 10 0.0016 0.238 0.0599 0.204 Site ≤ Background Gehan Site ≤ Background N

MW-37D 13 11 0.004 0.326 0.0599 0.187 Site ≤ Background Gehan Site ≤ Background N

OW-1D 15 14 0.00169 0.122 0.0599 0.0752 Site > Background Gehan Site ≤ Background Y

OW-1M 14 12 0.00184 0.0625 0.0599 0.0376 Site ≤ Background Gehan Site ≤ Background N

OW-2D 14 10 0.00148 0.0862 0.0599 0.0455 Site ≤ Background Gehan Site ≤ Background N

OW-2M 13 11 0.0021 0.0913 0.0599 0.0489 Site ≤ Background Gehan Site ≤ Background N

OW-5D 14 11 0.00166 0.0966 0.0599 0.0715 Site > Background Gehan Site ≤ Background Y

OW-5M 14 12 0.00181 0.122 0.0599 0.0608 Site > Background Gehan Site ≤ Background Y

MW-10 39 28 0.0053 0.637 0.0777 0.183 Site > Background Gehan Site ≤ Background Y

MW-11 35 26 0.0053 0.45 0.0777 0.179 Site > Background Gehan Site ≤ Background Y

MW-12 41 30 0.0046 0.54 0.0777 0.0689 Site ≤ Background Gehan Site ≤ Background N

MW-13 27 23 0.0068 0.451 0.0777 0.216 Site > Background Gehan Site > Background Y

MW-14 26 24 0.008 0.498 0.0777 0.177 Site > Background Gehan Site > Background Y

MW-15 24 21 0.004 0.419 0.0777 0.19 Site > Background Gehan Site ≤ Background Y

MW-19 22 19 0.011 0.398 0.0777 0.219 Site > Background Gehan Site > Background Y

MW-20-100 23 21 0.0065 0.486 0.0777 0.192 Site > Background Gehan Site > Background Y

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

MW-20-130 34 27 0.0102 0.445 0.0777 0.108 Site > Background Gehan Site > Background Y

MW-20-70 36 28 0.0112 0.53 0.0777 0.197 Site > Background Gehan Site > Background Y

MW-21 25 20 0.0053 0.692 0.0777 0.326 Site > Background Gehan Site > Background Y

MW-22 27 22 0.0068 0.734 0.0777 0.196 Site > Background Gehan Site > Background Y

MW-23 26 22 0.0066 0.817 0.0777 0.265 Site > Background Gehan Site > Background Y

MW-24A 25 21 0.0056 0.62 0.0777 0.212 Site > Background Gehan Site > Background Y

MW-24B 23 20 0.0096 0.468 0.0777 0.232 Site > Background Gehan Site > Background Y

MW-24BR 22 19 0.009 0.152 0.0777 0.0788 Site > Background Gehan Site > Background Y

MW-25 29 23 0.0073 0.555 0.0777 0.166 Site > Background Gehan Site > Background Y

MW-26 25 23 0.0088 0.514 0.0777 0.21 Site > Background Gehan Site > Background Y

MW-27-20 22 18 0.0053 0.44 0.0777 0.179 Inconclusive Gehan Site ≤ Background Y

MW-28-25 21 19 0.0053 0.286 0.0777 0.153 Inconclusive Gehan Site ≤ Background Y

MW-29 22 21 0.0049 0.356 0.0777 0.168 Site > Background Gehan Site > Background Y

MW-30-30 22 18 0.008 0.597 0.0777 0.179 Site > Background Gehan Site ≤ Background Y

MW-31-60 23 21 0.0073 0.274 0.0777 0.151 Site > Background Gehan Site > Background Y

MW-32-35 9 5 0.0398 0.381 0.0777 0.316 Site > Background Gehan Site > Background Y

MW-34-55 14 9 0.0141 0.163 0.0777 0.0612 Site ≤ Background Gehan Site ≤ Background N

MW-34-80 18 9 0.0232 0.0854 0.0777 0.0465 Site ≤ Background Gehan Site ≤ Background N

MW-37D 13 5 0.011 0.0918 0.0777 0.0407 Site ≤ Background Gehan Site ≤ Background N

MW-9 27 26 0.0034 0.363 0.0777 0.206 Site > Background Gehan Site > Background Y

OW-5M 14 5 0.0238 0.278 0.0777 0.0964 Site ≤ Background Gehan Site ≤ Background N

PGE-6 17 16 0.0067 1.5 0.0777 0.674 Site > Background Gehan Site > Background Y

PGE-7 15 15 0.01 0.125 0.0777 0.0522 Site ≤ Background Gehan Site > Background Y

PGE-8 17 17 0.015 0.82 0.0777 0.31 Site > Background Gehan Site > Background Y
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
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Minimum 
Detection
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Detection

Background  
UTL 95% UCL

Quantile Test 
Conclusion

Relevant 
Median Test

Median Test 
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(mg/L) (mg/L) (mg/L) (mg/L)

Table 4-1b.  Well-Specific Statistical Summary of Groundwater ICOPCs in Site Groundwater – Background Population Comparison

Notes:

(1) Data shown here have a detection above the background UTL and a minimum of eight samples and five detections.   

(3) 95% UCLs calculated in ProUCL.

(8) Inconclusive Quantile Test results occur when detection limits are high and there are too many nondetects in the upper tail of the distribution.

COPC = constituent of potential concern
ICOPC = initial constituent of potential concern
mg/L = milligram(s) per liter
UCL = upper confidence limit
UTL = upper tolerance limit

Source:

CH2M HILL. 2009. Revised Final RCRA Facility Investigation/Remedial Investigation Report Volume 2. Hydrogeologic Characterization and Results of Groundwater and Surface 
Water Investigation, PG&E Topock Compressor Station, Needles, California. January.

(7) In performing the above statistical analyses, an erroneous Mann-Whitney conclusion was discovered affecting samples with more than 20 samples in exactly one of the two populations.  As 
recommended by ProUCL developers, for these samples the Median Test conclusion is based on the p-value (personal communication, Narain Armbya).

(4) UTLs obtained from Table 3-1, CH2M HILL (2008).  "NA" indicates no UTL was calculated.

(b) A UTL was not calculated for fluoride and nitrate as nitrogen. UTLs for fluoride and nitrate presented in the RFI/RI Volume 2 (CH2M HILL, 2009).

(a) Cadmium and mercury were not detected in background wells; therefore, UTLs were not calculated in CH2M HILL (2008)

(2) The quantile and a median test (either the Mann-Whitney or Gehan Test) were preformed in ProUCL to test the hypothesis that the distribution of concentrations at a given well are below the 
background distribution.

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Final Report of Results, PG&E Topock Compressor Station, Needles, California. July.

(6) Based on the ProUCL manual recommendations, the Gehan test is used for chemicals for which either the background or sample data sets have more than 40% nondetects or multiple detection 
limits.   The Mann-Whitney test is used for all other cases.

(5) Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

CW-1D 8 1 0.118 0.118 NA 0.12

MW-1 2 1 0.0686 0.0686 NA 0.069

MW-10 6 2 0.0559 0.0645 NA 0.065

MW-12 6 1 0.0679 0.0679 NA 0.068

MW-3 2 1 0.0636 0.0636 NA 0.064

MW-34-80 6 1 0.0605 0.0605 NA 0.061

MW-4 2 1 0.0618 0.0618 NA 0.062

MW-5 2 1 0.0585 0.0585 NA 0.059

MW-6 2 1 0.0618 0.0618 NA 0.062

OW-1M 15 1 0.111 0.111 NA 0.11

OW-1S 13 1 0.118 0.118 NA 0.12

OW-2S 13 3 0.0567 0.152 NA 0.15

OW-5D 13 2 0.138 0.202 NA 0.20

OW-5M 13 1 0.749 0.749 NA 0.75

OW-5S 13 1 0.0991 0.0991 NA 0.099

TW-2S 3 1 0.141 0.141 NA 0.14

MW-10 15 1 0.0033 0.0033 NA 0.0033

MW-12 17 2 0.013 0.0209 NA 0.021

MW-20-100 1 1 0.043 0.043 NA 0.043

MW-20-70 13 1 0.0088 0.0088 NA 0.0088

MW-34-55 9 1 0.026 0.026 NA 0.026

OW-5M 14 1 0.0111 0.0111 NA 0.011

TW-2D 3 1 0.155 0.155 NA 0.16

TW-2S 3 1 0.153 0.153 NA 0.15

MW-12 17 17 0.052 0.157 Y 0.11

MW-24A 4 3 0.0054 0.0336 NA 0.034

MW-43-25 3 3 0.0189 0.0244 NA 0.024

MW-11 14 11 0.028 0.22 Y 0.092

MW-22 7 3 0.11 0.5 NA 0.50

MW-23 8 3 0.089 5.3 NA 5.3

MW-24A 7 4 0.026 0.944 NA 0.94

MW-24BR 4 3 0.19 0.3 NA 0.30

Aluminum

Antimony

Arsenic

Barium

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

MW-27-20 4 3 0.069 0.26 NA 0.26

MW-28-25 4 3 0.12 0.24 NA 0.24

MW-29 4 3 0.034 0.3 NA 0.30

MW-30-30 5 4 0.083 1.1 NA 1.1

MW-32-20 1 1 5.14 5.14 NA 5.1

CW-1D 7 1 0.0024 0.0024 NA 0.0024

CW-2D 7 1 0.0024 0.0024 NA 0.0024

CW-3D 7 1 0.0024 0.0024 NA 0.0024

CW-3M 7 1 0.0019 0.0019 NA 0.0019

CW-4D 7 1 0.002 0.002 NA 0.0020

CW-4M 7 1 0.0016 0.0016 NA 0.0016

MW-43-25 3 1 0.0011 0.0011 NA 0.0011

OW-1D 15 2 0.0011 0.0028 NA 0.0028

OW-1M 14 2 0.0012 0.0025 NA 0.0025

OW-2D 14 2 0.0013 0.0023 NA 0.0023

OW-2M 13 2 0.0011 0.0023 NA 0.0023

OW-2S 13 1 0.0018 0.0018 NA 0.0018

OW-5D 14 2 0.0014 0.0025 NA 0.0025

OW-5M 14 2 0.0023 0.0088 NA 0.0088

OW-5M 14 1 0.0105 0.0105 NA 0.011

MW-10 37 37 0.755 4.57 Y 2.0

MW-11 34 34 0.02 1.71 Y 0.86

MW-12 40 40 0.311 2.97 Y 1.3

MW-14 37 36 0.01 0.099 Y 0.044

MW-15 32 23 0.0076 0.05 Y 0.016

MW-19 34 34 0.557 1.39 Y 0.90

MW-20-100 37 37 1.35 10.4 Y 7.4

MW-20-130 38 38 3.66 14.4 Y 8.5

MW-20-70 39 39 2.4 13.2 Y 9.7

MW-24A 32 32 2.48 4.3 Y 3.4

MW-24B 34 34 0.741 6.12 Y 4.9

MW-24BR 34 1 0.346 0.346 NA 0.35

MW-25 33 33 0.933 2.98 Y 2.4

MW-26 35 34 0.759 4.06 Y 3.7

Beryllium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

MW-30-50 45 34 0.0185 3.76 Y 1.3

MW-31-135 14 14 0.0332 0.422 Y 0.28

MW-31-60 36 36 0.626 4.52 Y 3.9

MW-34-100 79 79 0.0739 0.976 Y 0.71

MW-35-135 14 13 0.0079 0.0354 Y 0.026

MW-35-60 13 13 0.0048 0.0351 Y 0.037

MW-36-100 51 51 0.157 2.98 Y 1.6

MW-36-90 39 38 0.002 3.66 Y 2.5

MW-37D 15 15 0.834 1.97 Y 1.6

MW-38D 11 11 0.0331 0.328 Y 0.22

MW-38S 11 11 0.332 0.964 Y 0.89

MW-39-100 41 41 1.66 12.9 Y 7.9

MW-39-50 18 12 0.0662 4.14 Y 1.7

MW-39-60 18 16 0.0011 3.81 Y 2.9

MW-39-70 27 27 0.0045 8.21 Y 4.3

MW-39-80 40 40 0.0433 10.9 Y 4.4

MW-40D 15 15 0.0076 0.112 Y 0.083

MW-44-115 32 32 0.62 1.71 Y 1.3

MW-44-125 29 29 0.157 0.634 Y 0.38

MW-45-095a 3 3 0.169 0.259 NA 0.26

MW-46-175 29 29 0.0779 0.287 Y 0.18

MW-47-55 8 8 0.0109 0.0619 Y 0.055

MW-50-095 8 8 0.164 0.304 Y 0.27

MW-50-200 8 8 5.81 12.3 Y 11

MW-51 7 7 4.13 4.69 NA 4.7

MW-8 6 6 0.02 0.0509 NA 0.051

MW-9 35 35 0.265 0.402 Y 0.35

OW-2S 16 15 0.0153 0.0404 Y 0.040

OW-5S 16 16 0.0223 0.0326 Y 0.027

PE-1 24 21 0.0471 0.148 Y 0.10

PGE-6 18 13 0.16 3.1 Y 1.2

PGE-7 16 15 0.827 5.4 Y 5.6

PT-1D 2 2 2.47 3.08 NA 3.1

PT-2D 2 2 1.67 2.31 NA 2.3

PT-3D 2 2 4.39 4.44 NA 4.4

PT-4D 1 1 5.96 5.96 NA 6.0
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

PT-5D 2 1 6.15 6.15 NA 6.2

PT-6D 2 2 2.27 3.31 NA 3.3

PT-7D 1 1 7.26 7.26 NA 7.3

PT-7M 1 1 2.32 2.32 NA 2.3

PT-7S 1 1 1.2 1.2 NA 1.2

PT-8D 1 1 6.54 6.54 NA 6.5

PT-8M 1 1 3.96 3.96 NA 4.0

PT-8S 1 1 1.75 1.75 NA 1.8

PT-9D 1 1 15.7 15.7 NA 16

PT-9M 1 1 2.34 2.34 NA 2.3

PT-9S 1 1 1.18 1.18 NA 1.2

PTI-1D 1 1 3.35 3.35 NA 3.4

PTR-1 1 1 0.538 0.538 NA 0.54

PTR-2 1 1 3.19 3.19 NA 3.2

TW-1 3 3 3.82 4.61 NA 4.6

TW-2D 12 12 0.21 7.41 Y 5.5

TW-2S 10 10 1.25 7.19 Y 4.9

TW-3D 22 22 1.93 4.33 Y 2.8

TW-4 6 5 0.001 0.0355 NA 0.036

MW-1 9 6 0.004 0.23 Y 0.29
MW-10 38 38 0.473 4.9 Y 2.2
MW-11 35 35 0.07 1.7 Y 0.83
MW-12 41 41 0.34 2.93 Y 1.5
MW-13 36 35 0.01 0.18 Y 0.045
MW-14 36 36 0.0134 0.1 Y 0.037
MW-19 33 33 0.589 1.51 Y 0.91
MW-20-100 36 36 1.5 12.1 Y 7.8
MW-20-130 37 37 4.1 16.4 Y 8.9
MW-20-70 38 38 2.14 15.9 Y 11
MW-22 38 17 0.0015 0.4 Y 0.039
MW-23 38 23 0.0011 1.02 Y 0.21
MW-24A 34 34 0.01 4.26 Y 4.5
MW-24B 32 32 0.68 6.26 Y 4.9
MW-24BR 33 16 0.001 0.38 Y 0.042
MW-25 32 32 0.884 3.41 Y 2.4

Chromium, total
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

MW-26 37 37 0.76 5.02 Y 3.2
MW-3 9 8 0.0099 1.2 Y 1.5
MW-30-30 66 17 0.0011 0.4 Y 0.021
MW-30-50 51 39 0.0028 3.34 Y 1.8
MW-31-135 14 14 0.0294 0.407 Y 0.28
MW-31-60 35 35 0.638 5.62 Y 4.0
MW-34-100 79 79 0.11 1.19 Y 0.74
MW-34-80 92 23 0.0011 0.111 Y 0.0077
MW-35-135 14 13 0.0066 0.0392 Y 0.026
MW-35-60 14 14 0.0054 0.038 Y 0.032
MW-36-100 51 51 0.184 3.18 Y 1.5
MW-36-90 39 39 0.0018 3.45 Y 2.4
MW-37D 15 15 0.794 1.97 Y 1.5
MW-38D 11 11 0.0296 0.323 Y 0.21
MW-38S 11 11 0.373 1.01 Y 0.93
MW-39-100 41 41 1.69 13.7 Y 7.9
MW-39-50 18 13 0.0047 3.92 Y 1.6
MW-39-60 18 16 0.0027 3.61 Y 2.9
MW-39-70 28 28 0.0043 8.49 Y 4.3
MW-39-80 40 40 0.0452 12.9 Y 4.5
MW-4 9 9 0.0187 0.083 Y 0.049
MW-40D 15 15 0.0064 0.104 Y 0.078
MW-44-115 34 34 0.59 1.97 Y 1.4
MW-44-125 29 29 0.18 0.74 Y 0.41
MW-45-095a 3 3 0.14 0.216 NA 0.22
MW-46-175 29 29 0.0747 0.279 Y 0.18
MW-47-55 8 8 0.0079 0.082 Y 0.059
MW-5 9 9 0.0117 0.15 Y 0.10
MW-50-095 8 8 0.192 0.372 Y 0.29
MW-50-200 10 10 5.91 14.6 Y 12
MW-51 10 10 4.34 5.36 Y 4.9
MW-7 9 9 0.0134 0.19 Y 0.12
MW-8 9 9 0.033 0.1 Y 0.070
MW-9 34 34 0.287 0.46 Y 0.35
OW-2S 16 16 0.0034 0.0445 Y 0.043
PE-1 25 22 0.0397 0.293 Y 0.11
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

PGE-6 18 16 0.024 3.3 Y 1.8
PGE-7 16 15 0.742 6.78 Y 5.5
PT-1D 2 2 2.27 2.77 NA 2.8
PT-2D 2 2 1.58 2.17 NA 2.2
PT-3D 2 2 4.37 4.68 NA 4.7
PT-3S 2 2 0.00148 0.0403 NA 0.040
PT-4D 2 2 5.48 5.51 NA 5.5
PT-5D 2 1 5.65 5.65 NA 5.7
PT-6D 2 2 2.18 3.14 NA 3.1
PT-7D 1 1 7.89 7.89 NA 7.9
PT-7M 1 1 2.24 2.24 NA 2.2
PT-7S 1 1 1.26 1.26 NA 1.3
PT-8D 1 1 7.26 7.26 NA 7.3
PT-8M 1 1 4.12 4.12 NA 4.1
PT-8S 1 1 1.66 1.66 NA 1.7
PT-9D 1 1 15.6 15.6 NA 16
PT-9M 1 1 2.27 2.27 NA 2.3
PT-9S 1 1 1.15 1.15 NA 1.2
PTI-1D 2 2 1.58 3.37 NA 3.4
PTR-1 1 1 0.713 0.713 NA 0.71
PTR-2 1 1 3.38 3.38 NA 3.4
TW-1 6 6 2.45 4.34 NA 4.3
TW-2D 13 13 0.228 6.98 Y 5.4
TW-2S 10 10 1.22 6.82 Y 4.9
TW-3D 22 22 1.8 4.72 Y 2.9
TW-4 6 6 0.0041 0.0369 NA 0.037

MW-14 2 1 0.00101 0.00101 NA 0.0010

MW-20-130 12 1 0.00109 0.00109 NA 0.0011

MW-22 3 1 0.005 0.005 NA 0.0050

MW-33-210 1 1 0.00126 0.00126 NA 0.0013

MW-34-80 13 5 0.00108 0.00139 Y 0.0013

MW-37D 13 2 0.00106 0.00117 NA 0.0012

OW-5M 14 1 0.01 0.01 NA 0.010

OW-5S 14 1 0.00125 0.00125 NA 0.0013

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

CW-4D 8 1 0.0154 0.0154 NA 0.015

CW-4M 8 2 0.00389 0.0218 NA 0.022

MW-10 39 16 0.00118 0.026 Y 0.0049

MW-11 35 12 0.00122 0.019 Y 0.0048

MW-12 41 14 0.0013 0.018 Y 0.0049

MW-13 27 11 0.0016 0.011 Y 0.0065

MW-14 26 12 0.00348 0.0297 Y 0.0080

MW-15 24 7 0.00111 0.019 Y 0.0093

MW-19 22 6 0.0016 0.0126 Y 0.0065

MW-20-100 23 10 0.002 0.05 Y 0.012

MW-20-130 34 10 0.00162 0.1 Y 0.012

MW-20-70 36 16 0.00107 0.0785 Y 0.011

MW-21 25 17 0.0047 0.111 Y 0.027

MW-22 27 14 0.0033 0.2 Y 0.078

MW-23 26 10 0.0031 0.1 Y 0.019

MW-24A 25 10 0.0027 0.076 Y 0.014

MW-24B 23 8 0.0026 0.019 Y 0.0065

MW-24BR 22 8 0.0025 0.0655 Y 0.015

MW-25 29 7 0.00134 0.02 Y 0.0076

MW-26 25 13 0.0037 0.0342 Y 0.0094

MW-27-20 22 11 0.0033 0.0961 Y 0.019

MW-28-25 21 10 0.0032 0.0269 Y 0.0088

MW-29 22 12 0.0031 0.0187 Y 0.0098

MW-30-30 22 11 0.0023 0.2 Y 0.035

MW-30-50 6 1 0.0392 0.0392 NA 0.039

MW-31-60 23 7 0.0037 0.05 Y 0.015

MW-33-40 6 1 0.0189 0.0189 NA 0.019

MW-33-90 6 1 0.306 0.306 NA 0.31

MW-34-55 14 2 0.0066 0.012 NA 0.012

MW-34-80 18 4 0.0011 0.0106 NA 0.011

MW-8 5 2 0.00211 0.0114 NA 0.011

MW-9 27 17 0.0024 0.0167 Y 0.0073

OW-1D 15 3 0.00252 0.0216 NA 0.022

OW-1M 15 2 0.00241 0.021 NA 0.021

OW-2D 14 4 0.00103 0.0186 NA 0.019

Copper
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

OW-2M 13 1 0.0206 0.0206 NA 0.021

OW-5D 14 4 0.00294 0.015 NA 0.015

OW-5S 14 4 0.00114 0.015 NA 0.015

PGE-6 17 10 0.0034 0.047 Y 0.014

PGE-7 15 4 0.0026 0.0192 NA 0.019

CW-2D 8 7 0.982 7.26 Y 4.4

MW-1 7 7 0.735 7.95 NA 8.0

MW-10 6 6 10 24.6 NA 25

MW-33-40 3 3 8.2 8.78 NA 8.8

MW-6 6 6 6.87 8.6 NA 8.6

CW-1D 8 1 0.0036 0.0036 NA 0.0036

CW-1M 8 1 0.0054 0.0054 NA 0.0054

CW-2M 8 1 0.0067 0.0067 NA 0.0067

CW-3M 8 1 0.0029 0.0029 NA 0.0029

CW-4M 8 1 0.0055 0.0055 NA 0.0055

MW-10 17 6 0.00106 0.008 Y 0.0025

MW-11 13 3 0.00083 0.006 NA 0.0060

MW-12 20 4 0.001 0.0067 NA 0.0067

MW-14 6 3 0.00138 0.0026 NA 0.0026

MW-15 4 2 0.00127 0.0039 NA 0.0039

MW-20-100 4 2 0.00094 0.017 NA 0.017

MW-20-130 15 1 0.042 0.042 NA 0.042

MW-20-70 16 3 0.00137 0.003 NA 0.0030

MW-22 5 1 0.076 0.076 NA 0.076

MW-23 6 2 0.00426 0.027 NA 0.027

MW-26 6 1 0.0021 0.0021 NA 0.0021

MW-27-20 3 3 0.0017 0.024 NA 0.024

MW-28-25 3 2 0.0038 0.014 NA 0.014

MW-29 3 1 0.0033 0.0033 NA 0.0033

MW-30-30 4 2 0.067 0.073 NA 0.073

MW-31-60 5 1 0.021 0.021 NA 0.021

MW-34-55 9 1 0.0122 0.0122 NA 0.012

MW-43-25 3 1 0.0059 0.0059 NA 0.0059

MW-51 3 1 0.0058 0.0058 NA 0.0058

Fluoride

Lead
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

MW-9 5 2 0.002 0.00317 NA 0.0032

OW-1M 15 1 0.0049 0.0049 NA 0.0049

OW-1S 13 2 0.0026 0.0047 NA 0.0047

OW-2D 14 2 0.0024 0.0029 NA 0.0029

OW-2M 13 1 0.0032 0.0032 NA 0.0032

OW-3D 2 1 0.0024 0.0024 NA 0.0024

OW-3S 3 1 0.0046 0.0046 NA 0.0046

OW-5D 14 1 0.0037 0.0037 NA 0.0037

OW-5M 14 1 0.0102 0.0102 NA 0.010

OW-5S 14 1 0.0028 0.0028 NA 0.0028

PGE-6 3 1 0.006 0.006 NA 0.0060

TW-1 4 1 0.0051 0.0051 NA 0.0051

MW-22 3 1 0.0004 0.0004 NA 0.00040

CW-1D 8 8 0.012 0.0518 Y 0.040

CW-2D 8 8 0.0339 0.0732 Y 0.061

CW-3D 8 8 0.0292 0.0882 Y 0.065

CW-3M 8 8 0.0154 0.0378 Y 0.030

CW-4D 8 8 0.0218 0.0442 Y 0.042

MW-1 12 3 0.0057 0.078 NA 0.078

MW-10 17 17 0.0683 0.301 Y 0.17

MW-12 20 20 0.019 0.087 Y 0.054

MW-20-130 15 15 0.018 0.0576 Y 0.048

MW-21 6 5 0.0239 0.052 NA 0.052

MW-22 6 5 0.031 0.0562 NA 0.056

MW-24A 5 5 0.011 0.0397 NA 0.040

MW-24B 3 3 0.053 0.0649 NA 0.065

MW-24BR 2 2 0.036 0.058 NA 0.058

MW-26 6 6 0.0288 0.043 NA 0.043

MW-3 12 11 0.025 0.041 Y 0.034

MW-30-30 4 2 0.011 0.1 NA 0.10

MW-33-90 1 1 0.0369 0.0369 NA 0.037

MW-34-100 2 2 0.0362 0.0367 NA 0.037

MW-37D 13 13 0.034 0.0518 Y 0.047

MW-38D 1 1 0.0797 0.0797 NA 0.080

Mercury

Molybdenum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

MW-38S 1 1 0.0637 0.0637 NA 0.064

MW-40D 1 1 0.0458 0.0458 NA 0.046

MW-44-115 3 3 0.0729 0.0856 NA 0.086

MW-44-125 1 1 0.125 0.125 NA 0.13

MW-46-175 1 1 0.196 0.196 NA 0.20

MW-5 12 11 0.039 0.15 Y 0.091

MW-50-200 3 3 0.0404 0.054 NA 0.054

MW-51 3 3 0.0336 0.04 NA 0.040

OW-1D 17 17 0.0088 0.0518 Y 0.032

OW-2D 16 16 0.0082 0.0665 Y 0.041

OW-2S 15 15 0.029 0.0893 Y 0.048

OW-3D 2 2 0.031 0.0437 NA 0.044

OW-5D 16 16 0.0118 0.0838 Y 0.048

OW-5M 16 16 0.0098 0.0501 Y 0.032

PGE-7 2 2 0.054 0.056 NA 0.056

PGE-8 3 3 0.056 0.078 NA 0.078

TW-2D 3 3 0.0332 0.05 NA 0.050

MW-1 5 4 0.00671 0.023 NA 0.023

MW-10 39 20 0.00165 0.033 Y 0.0067

MW-11 35 16 0.00096 0.0203 Y 0.0070

MW-12 41 20 0.0013 0.0179 Y 0.0063

MW-13 27 19 0.0035 0.168 Y 0.027

MW-14 26 17 0.0013 0.0397 Y 0.013

MW-15 24 14 0.0014 0.028 Y 0.0079

MW-19 22 10 0.0012 0.0202 Y 0.0076

MW-20-100 23 13 0.0011 0.13 Y 0.023

MW-20-130 34 14 0.00079 0.25 Y 0.033

MW-20-70 36 15 0.0012 0.029 Y 0.0070

MW-21 25 20 0.0017 0.158 Y 0.049

MW-22 27 17 0.0013 0.5 Y 0.15

MW-23 26 15 0.0015 0.25 Y 0.082

MW-24A 25 11 0.0013 0.0225 Y 0.0066

MW-24B 23 12 0.00069 0.053 Y 0.012

MW-24BR 22 11 0.0017 0.0172 Y 0.0076

MW-25 29 15 0.00122 0.0213 Y 0.0058

Nickel
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

MW-26 25 11 0.0014 0.0183 Y 0.0099

MW-27-20 22 12 0.0014 0.11 Y 0.047

MW-28-25 21 10 0.0022 0.0206 Y 0.0089

MW-29 22 14 0.0015 0.0213 Y 0.010

MW-3 5 5 0.0125 0.042 NA 0.042

MW-30-30 22 15 0.0017 0.5 Y 0.26

MW-31-60 23 12 0.0017 0.13 Y 0.044

MW-34-55 14 6 0.00122 0.0223 Y 0.011

MW-34-80 18 11 0.001 0.0222 Y 0.0081

MW-37D 13 4 0.0015 0.0254 NA 0.025

MW-4 5 5 0.00774 0.022 NA 0.022

MW-5 5 4 0.00497 0.02 NA 0.020

MW-7 5 5 0.00529 0.02 NA 0.020

MW-8 5 4 0.00246 0.016 NA 0.016

MW-9 27 15 0.0014 0.0297 Y 0.0080

OW-2D 14 3 0.00102 0.0135 NA 0.014

OW-5M 14 4 0.00128 0.0201 NA 0.020

PGE-6 17 10 0.00091 0.014 Y 0.0063

PGE-7 15 9 0.0015 0.015 Y 0.0077

PGE-8 17 9 0.0012 0.045 Y 0.013

CW-3M 8 8 0.594 5.98 Y 4.3

MW-1 2 2 6.16 6.28 NA 6.3

MW-10 7 7 3.81602 16.1 NA 16

MW-11 8 8 0.51934 16.4 Y 10

MW-14 8 8 1.10642 5.74 Y 7.3

MW-15 7 7 0.72256 9.73 NA 9.7

MW-20-100 19 19 2.9354 23.2 Y 14

MW-20-130 19 19 6.0966 20.4 Y 11

MW-20-70 20 20 2.4838 25.1 Y 12

MW-22 8 3 2.9354 6.75142 NA 6.8

MW-24A 7 7 3.47732 18.3 NA 18

MW-24B 8 8 3.1612 16 Y 14

MW-26 17 17 1.33222 7.84 Y 5.4

MW-3 2 2 9 11 NA 11

MW-30-30 16 3 10.161 14.40604 NA 14

Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

MW-31-60 17 17 1.78382 6.2 Y 5.0

MW-38D 4 4 0.697 14.7 NA 15

MW-38S 4 4 8.73 10.5 NA 11

MW-39-100 4 3 2.68 9.8 NA 9.8

MW-39-50 3 1 6.3 6.3 NA 6.3

MW-39-60 4 1 6.3 6.3 NA 6.3

MW-39-70 4 1 9 9 NA 9.0

MW-39-80 4 3 0.931 8.9 NA 8.9

MW-4 2 2 5.49 6.28 NA 6.3

MW-40D 3 3 1 19.7 NA 20

MW-40S 3 3 4.6 6.6 NA 6.6

MW-44-125 2 2 1.72 6.43 NA 6.4

MW-5 2 2 14.8 18.9 NA 19

MW-50-200 1 1 6.06 6.06 NA 6.1

MW-51 1 1 14.1 14.1 NA 14

MW-7 2 2 7.06 7.83 NA 7.8

MW-8 2 2 15 20.5 NA 21

MW-9 7 7 1.62576 22.6 NA 23

OW-2D 15 14 0.107 7.57 Y 4.8

OW-2M 15 15 0.574 7.16 Y 3.5

OW-2S 14 14 3.24 7.75 Y 4.9

OW-5S 15 15 1.74 7.67 Y 4.5

Park Moabi-4 2 2 2.8 25.9 NA 26

PGE-7 3 3 5.1934 10.3868 NA 10

PT-7D 1 1 7.41 7.41 NA 7.4

PT-7M 1 1 25.2 25.2 NA 25

PT-7S 1 1 22 22 NA 22

PT-8D 1 1 9.72 9.72 NA 9.7

PT-8M 1 1 31.8 31.8 NA 32

PT-8S 1 1 25.1 25.1 NA 25

PT-9D 1 1 9.3 9.3 NA 9.3

PT-9M 1 1 24.6 24.6 NA 25

PT-9S 1 1 16.4 16.4 NA 16

PTR-1 1 1 18.4 18.4 NA 18

PTR-2 1 1 25.8 25.8 NA 26

TW-1 1 1 5.42 5.42 NA 5.4
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

TW-2S 2 2 5.3 6.71 NA 6.7

MW-10 14 10 0.00193 0.02 Y 0.0075

MW-11 10 7 0.0045 0.0136 Y 0.0081

MW-20-130 12 11 0.0107 0.023 Y 0.016

MW-20-70 13 9 0.007829999 0.0181 Y 0.012

MW-21 4 4 0.012 0.038 NA 0.038

MW-23 4 4 0.00544 0.0109 NA 0.011

MW-24A 3 2 0.00529 0.0507 NA 0.051

MW-24B 1 1 0.0143 0.0143 NA 0.014

MW-25 10 7 0.00204 0.0131 Y 0.0057

MW-26 3 3 0.0144 0.0168 NA 0.017

MW-34-55 9 1 0.0125 0.0125 NA 0.013

MW-5 2 2 0.0173 0.0203 NA 0.020

MW-51 3 3 0.0115 0.0182 NA 0.018

MW-9 2 2 0.00622 0.0132 NA 0.013

OW-5M 14 3 0.00236 0.0186 NA 0.019

TW-1 4 4 0.0553 0.155 NA 0.16

TW-2S 3 1 0.02 0.02 NA 0.020

MW-10 14 1 0.0618 0.0618 NA 0.062

MW-34-55 9 1 0.0404 0.0404 NA 0.040

MW-9 1 1 0.0059 0.0059 NA 0.0059

OW-2D 14 1 0.0085 0.0085 NA 0.0085

OW-5M 14 1 0.02 0.02 NA 0.020

OW-5S 14 1 0.0649 0.0649 NA 0.065

TW-1 4 2 0.0122 0.0873 NA 0.087

CW-3D 7 1 0.0012 0.0012 NA 0.0012

MW-12 17 1 0.00111 0.00111 NA 0.0011

CW-1D 7 6 0.00416 0.0893 NA 0.089

CW-1M 7 6 0.00357 0.0977 NA 0.098

CW-2D 7 6 0.00545 0.121 NA 0.12

CW-2M 7 6 0.00417 0.124 NA 0.12

CW-3D 7 6 0.00219 0.115 NA 0.12

Selenium

Silver

Thallium

Vanadium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

CW-3M 7 6 0.00224 0.0983 NA 0.098

CW-4D 7 6 0.00284 0.109 NA 0.11

CW-4M 7 6 0.0034 0.0953 NA 0.095

MW-10 17 17 0.02 0.165 Y 0.059

MW-12 20 20 0.009 0.218 Y 0.082

MW-20-130 15 11 0.0028 0.172 Y 0.10

MW-20-70 16 15 0.0034 0.117 Y 0.058

MW-22 6 2 0.044 0.179 NA 0.18

MW-30-30 4 1 0.2 0.2 NA 0.20

MW-31-60 5 4 0.0058 0.118 NA 0.12

MW-34-55 9 5 0.00115 0.227 Y 0.29

OW-1D 15 14 0.00169 0.122 Y 0.075

OW-5D 14 11 0.00166 0.0966 Y 0.072

OW-5M 14 12 0.00181 0.122 Y 0.061

CW-1D 8 4 0.0185 0.113 NA 0.11

CW-1M 8 3 0.019 0.248 NA 0.25

CW-2M 8 3 0.0272 0.215 NA 0.22

MW-10 39 28 0.0053 0.637 Y 0.18

MW-11 35 26 0.0053 0.45 Y 0.18

MW-13 27 23 0.0068 0.451 Y 0.22

MW-14 26 24 0.008 0.498 Y 0.18

MW-15 24 21 0.004 0.419 Y 0.19

MW-19 22 19 0.011 0.398 Y 0.22

MW-20-100 23 21 0.0065 0.486 Y 0.19

MW-20-130 34 27 0.0102 0.445 Y 0.11

MW-20-70 36 28 0.0112 0.53 Y 0.20

MW-21 25 20 0.0053 0.692 Y 0.33

MW-22 27 22 0.0068 0.734 Y 0.20

MW-23 26 22 0.0066 0.817 Y 0.27

MW-24A 25 21 0.0056 0.62 Y 0.21

MW-24B 23 20 0.0096 0.468 Y 0.23

MW-24BR 22 19 0.009 0.152 Y 0.079

MW-25 29 23 0.0073 0.555 Y 0.17

MW-26 25 23 0.0088 0.514 Y 0.21

MW-27-20 22 18 0.0053 0.44 Y 0.18

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Result of 
Statistical 
Analysis Estimated EPC

(mg/L) (mg/L) (mg/L)

Table 4-2.  Estimated EPCs of Well-Specific COPCs in Groundwater

MW-28-25 21 19 0.0053 0.286 Y 0.15

MW-29 22 21 0.0049 0.356 Y 0.17

MW-30-30 22 18 0.008 0.597 Y 0.18

MW-30-50 6 5 0.0467 0.365 NA 0.37

MW-31-60 23 21 0.0073 0.274 Y 0.15

MW-32-20 6 5 0.0359 0.0857 NA 0.086

MW-32-35 9 5 0.0398 0.381 Y 0.32

MW-33-40 6 4 0.0331 0.171 NA 0.17

MW-33-90 6 5 0.017 0.315 NA 0.32

MW-9 27 26 0.0034 0.363 Y 0.21

Park Moabi-4 1 1 0.605 0.605 NA 0.61

PGE-6 17 16 0.0067 1.5 Y 0.67

PGE-7 15 15 0.01 0.125 Y 0.052

PGE-8 17 17 0.015 0.82 Y 0.31

TW-1 4 4 0.0386 0.11 NA 0.11

TW-2S 3 2 0.05 0.217 NA 0.22

Notes:

(1) Data shown here fit one of two criteria:

COPC = constituent of potential concern
EPC = exposure point concentration
mg/L = milligram(s) per liter
NA = not applicable – data do not meet minimum criteria to perform statistical tests
UCL = upper confidence limit
UTL = upper tolerance limit
Y = Statistical tests conclude site concentration is greater than background concentration.

(a) For data with eight or more samples and five or more detections, statistical hypothesis tests conducted are 
presented in Table 4-1a to confirm concentration in the well is greater than background. For these wells, the 95% 
UCL of the mean calculated using ProUCL is used as the EPC.

(b) For data with fewer samples or detections, the maximum detected chemical concentration at individual wells 
exceed the UTL. For these wells the maximum detected concentration is used as the EPC.

(2) Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples

Minimum 
Detection

Maximum 
Detection

Background 
UTL

Maximum 
Detection 

Above UTL?
Quantile Test 
Conclusion 

Median Test 
Conclusion

Include as 
COPC?

(mg/L) (mg/L) (mg/L)

21 294 0.0535 0.749 0.0558 Y Inconclusive Site ≤ Background Y

120 569 0.062 180 NA NA Site > Background Site > Background Y

9 384 0.0033 0.155 0.00122 Y Inconclusive Site > Background Y

190 460 0.00105 0.157 0.0243 Y Site > Background Site ≤ Background Y

361 559 0.00917 5.3 0.195 Y Inconclusive Site ≤ Background Y

20 374 0.0011 0.0088 0.000663 Y Inconclusive Site > Background Y

1 374 0.0105 0.0105 NA NA NA NA Y

825 825 18.9 22,300 NA NA Site > Background Site > Background Y

1,650 2,780 0.00024 15.7 0.0318 Y Site > Background Site > Background Y

13 374 0.00101 0.01 0.000843 Y Inconclusive Site > Background Y

358 1,049 0.00103 0.306 0.0105 Y Inconclusive Site > Background Y

426 491 0.05 24.6 7.12 Y Inconclusive Site > Background Y

152 684 0.0245 21 NA NA Site > Background Site > Background Y

62 474 0.00083 0.076 0.00191 Y Inconclusive Site > Background Y

1 380 0.0004 0.0004 NA NA NA NA Y

528 563 0.00085 0.301 0.0363 Y Site > Background Site > Background Y

479 1,049 0.00069 0.5 0.0106 Y Inconclusive Site > Background Y

573 844 0.107 31.8 5.03 Y Inconclusive Site ≤ Background Y

168 396 0.00103 0.155 0.0103 Y Inconclusive Site > Background Y

8 374 0.0059 0.0873 0.00213 Y Inconclusive Site ≤ Background Y

2 374 0.00111 0.0012 0.000908 Y Inconclusive Site ≤ Background Y

372 462 0.00096 0.326 0.0599 Y Site > Background Site ≤ Background Y

725 1,049 0.0033 1.5 0.0777 Y Site > Background Site > Background Y

Barium

Aluminum

Ammonia as nitrogen

Cobalt

Beryllium

Cadmium

Arsenic

Copper

Nitrate as nitrogen

Mercury

Molybdenum

Selenium

Table 4-3.  Site-Wide Statistical Summary of Floodplain ICOPCs in Site Groundwater – Comparison to Background

Chemical of Potential 
Concern

Antimony

Nickel

Chloride

Chromium, hexavalent

Fluoride

Iron

Lead

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Detections

Number of 
Samples

Minimum 
Detection

Maximum 
Detection

Background 
UTL

Maximum 
Detection 

Above UTL?
Quantile Test 
Conclusion 

Median Test 
Conclusion

Include as 
COPC?

(mg/L) (mg/L) (mg/L)

Table 4-3.  Site-Wide Statistical Summary of Floodplain ICOPCs in Site Groundwater – Comparison to Background

Chemical of Potential 
Concern

Notes:

(1) Cadmium and mercury can not be statistically evaluated because the background data are all nondetectable results.

(2)

(3) A chemical is determined to be a COPC if either statistical test indicates that site data are greater than background.

(4)

(a)

(b)

(c)

(5)

(6)

(7) Inconclusive Quantile Test results occur when detection limits are high and there are too many nondetects in the upper tail of the distribution.

(8)

COPC = constituent of potential concern
ICOPC = initial constituent of potential concern
NA = not applicable – data do not meet minimum criteria to perform statistical tests
mg/L = milligram(s) per liter

Source:

CH2M HILL. 2009. Revised Final RCRA Facility Investigation/Remedial Investigation Report Volume 2. Hydrogeologic Characterization and Results of Groundwater and Surface Water 
Investigation, PG&E Topock Compressor Station, Needles, California. January.

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Final Report of Results, PG&E Topock Compressor Station, Needles, California. July.

UTLs were not calculated in CH2M HILL (2008) for ammonia as nitrogen, chloride, and iron.

Median tests are conducted using either the Gehan or Mann-Whitney Test, depending on the frequency of nondetect results and the presence of multiple detection limits. The Mann-
Whitney Test is used when the frequency of nondetects is 40% or less and a single detection limit is present, vice versa, the Gehan Test is used when the frequency is greater than 
40% or multiple detection limits are present. All median tests performed are Gehan Tests, because multiple detection limits are present.

In performing the above statistical analyses, an erroneous Mann-Whitney conclusion was discovered affecting samples with more than 20 samples in one of the two populations.  As 
recommended by ProUCL developers, for these samples the Median Test conclusion is based on the p-value (personal communication, Narain Armbya).

Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

UTLs obtained from Table 3-1, CH2M HILL (2008).

Ammonia and ammonia as nitrogen are combined in this analysis.

Cadmium and mercury were not detected in background wells; therefore, UTLs were not calculated in CH2M HILL (2008).

UTLs were not calculated in CH2M HILL (2008) for nitrate as nitrogen or fluoride. UTLs for these compounds were presented in the RFI/RI Volume 2 (CH2M HILL, 2009).
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Samples

Number of 
Detections 95% UCL

Maximum 
Detection

Estimated 
EPC

Surface Water 
Screening 

Criteria
Type of 

Crit.

Ratio of EPC 
to Screening 

Criteria

Present Above 
Surface Water 

Criteria?
(mg/L) (mg/L) (mg/L) (mg/L)

Aluminum 46 2 6.7E-02 1.4E-01 1.4E-01 1 HH 0.14

Ammonia as nitrogen 226 78 1.4E+00 1.4E+01 1.4E+00 1.41 Eco 0.98

Antimony 79 5 4.9E-02 1.6E-01 4.9E-02 0.006 HH 8.1 Y
Arsenic 134 66 4.9E-03 2.4E-02 4.9E-03 0.01 HH 0.49

Barium 172 109 2.2E-01 5.3E+00 2.2E-01 0.004 Eco 55 Y
Beryllium 79 1 NA 1.1E-03 1.1E-03 0.00066 Eco 1.7 Y
Cadmium 79 0 NA NA NA 0.005 HH NA

Chloride 416 416 5.0E+03 2.2E+04 5.0E+03 230 Eco 22 Y
Chromium, hexavalent 1768 851 2.1E+00 8.8E+00 2.1E+00 0.011 Eco 190 Y
Cobalt 79 8 1.3E+00 1.6E+01 1.3E+00 0.023 Eco 59 Y
Copper 345 124 1.3E-03 5.0E-03 1.3E-03 0.023 Eco 0.057

Fluoride 142 98 1.2E-02 3.1E-01 1.2E-02 2 HH 0.0059

Iron 326 128 1.5E+00 2.1E+01 1.5E+00 1 Eco 1.5 Y
Lead 114 21 6.4E-03 7.6E-02 6.4E-03 0.008 Eco 0.80

Mercury 82 1 NA 4.0E-04 4.0E-04 0.00005 HH 8.0 Y
Molybdenum 115 106 3.0E-02 2.0E-01 3.0E-02 0.37 Eco 0.081

Nickel 345 160 1.7E-02 5.0E-01 1.7E-02 0.1 HH 0.17

Nitrate as nitrogen 439 190 2.6E+00 2.5E+01 2.6E+00 10 HH 0.26

Selenium 86 35 6.0E-03 2.3E-02 6.0E-03 0.005 Eco 1.2 Y
Silver 79 1 NA 4.0E-02 4.0E-02 0.00036 Eco 110 Y
Thallium 79 0 NA NA NA 0.0017 HH NA

Vanadium 115 77 3.7E-02 2.4E-01 3.7E-02 0.02 Eco 1.8 Y
Zinc 345 270 9.8E-02 8.2E-01 9.8E-02 0.3 Eco 0.33

Chemical of Potential 
Concern

Table 4-4.  Estimated EPCs of Floodplain COPCs in Floodplain Groundwater – Comparison to Surface Water Quality Criteria 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 4-4.  Estimated EPCs of Floodplain COPCs in Floodplain Groundwater – Comparison to Surface Water Quality Criteria 

Notes:

(1)

(2)

(3)

(4)

(5)

(6) Chemicals with EPCs exceeding the screening criteria are further analyzed as surface water COPCs in Table 4-5.

COPC = constituent of potential concern
Eco = ecological
EPC = exposure point concentration
HH = human health
NA = not applicable – data do not meet minimum criteria to perform statistical tests
mg/L = milligram(s) per liter
UCL = upper confidence limit
UTL = upper tolerance limit

Source:

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Final Report of Results, PG&E Topock Compressor Station, Needles, 
California. July.

Ammonia and ammonia as nitrogen are combined in this analysis.

Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

See Table 3-3 for floodplain well designation.

The EPC is the 95% UCL of the mean, as calculated by ProUCL, if there are at least eight results including at least five detections; otherwise, the EPC 
is the maximum detected concentration.  

Surface water screening criteria consist of the more stringent of human health (HH) or ecological (Eco) surface water criteria.  See text.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Samples

Number of 
Detects UCL

Mean 
Concentration

Maximum 
Concentration

Data 
Source

Estimated 
EPC

Screening 
Criteria

Type of 
Crit.

Ratio of EPC 
to Screening 

Criteria

Present Above 
Surface Water 

Criteria?
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Antimony 30 ND ND 0.001 ND 2 ND 0.006 HH ND

Barium 9 6 0.14 0.17 0.17 1 0.14 0.004 Eco 35 Y

Beryllium 30 ND ND 0.00025 ND 2 ND 0.00066 Eco ND

Chloride 39 39 90.3 88.5 106 1 90.3 230 Eco 0.39

Chromium, hexavalent 547 1 NA 0.0011 0.0004 1 0.0004 0.011 Eco 0.036

Cobalt NS NS NS NS NS NS 0.023 Eco NS

Iron 8 ND ND 0.25 ND 1 ND 1 Eco ND

Mercury NS NS NS NS NS NS 0.00005 HH NS

Selenium 30 ND ND 0.0025 ND 2 ND 0.005 Eco ND

Silver 30 ND ND 0.0025 ND 2 ND 0.00036 Eco ND

Vanadium 6 3 0.509 0.045 0.253 1 0.253 0.02 Eco 13 Y

Table 4-5.  Estimated EPCs of Floodplain COPCs in Downstream Surface Water – Comparison to Surface Water Quality Criteria

Chemical of Potential 
Concern
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table 4-5.  Estimated EPCs of Floodplain COPCs in Downstream Surface Water – Comparison to Surface Water Quality Criteria

Notes:

(1) Non-detects are assumed equal to one-half the reporting limit in calculating mean concentrations.

(2) High reporting limits can lead to a calculated mean concentration higher than the maximum detected concentration.

(3)

(4)

(5)

(6)

(7)

COPC = constituent of potential concern
Eco = ecological
EPC = exposure point concentration
HH = human health
mg/L = milligram(s) per liter
NA = not applicable – data do not meet minimum criteria to perform statistical tests
ND = not detected
NS = not sampled
UCL = upper confidence limit

Sources:

(1)

(2)

See Table 3-5 for upstream/downstream location designation.

Surface water screening criteria consist of the more stringent of human health (HH) or ecological (Eco) surface water criteria.  

Metropolitan Water District of Southern California (see Appendix C).

Nitrate as NO3
- and nitrate as nitrogen are combined in this analysis. 

CH2M HILL. 2009. Revised Final RCRA Facility Investigation/Remedial Investigation Report Volume 2. Hydrogeologic Characterization and 
Results of Groundwater and Surface Water Investigation, PG&E Topock Compressor Station, Needles, California. January.

EPCs are presented for chemicals detected in floodplain groundwater wells in concentrations exceeding surface water screening criteria (see Table 4-4).

The EPC is the 95% UCL of the mean, as calculated by ProUCL, if there are at least eight results including at least five detections; otherwise, the EPC is the 
maximum detected concentration.  
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Quantile Conclusion Mann-Whitney Conclusion Quantile Conclusion Mann-Whitney Conclusion
Conclude Downstream >

Upstream?

Barium Not enough samples Not enough samples Downstream ≤ Upstream Downstream ≤ Upstream N

Vanadium Not enough samples Not enough samples Downstream ≤ Upstream Downstream ≤ Upstream N

Notes:

(1) Comparison of downstream surface water data to upstream (background) data using ProUCL for chemicals with EPCs exceeding screening levels in Table 4-5.

(2)

(3) A minimum of eight samples and five detection in both upstream and downstream datasets is necessary for statistical analysis.

COPC = constituent of potential concern

See Table 3-5 for upstream/downstream location designation.

Table 4-6.  Statistical Summary of Floodplain COPCs in Surface Water – Downstream vs. Upstream Population Comparison

Chemical of Potential Concern

PG&E Topock Surface Water Data Metropolitan Surface Water Data
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Symbol

On-Site 
Resident

Child

On-Site 
Resident

Adult

On-Site 
Resident

Age-Adjusted Units

SA 6,600 18,000 18,000 cm2

CF 0.001 0.001 0.001 L/cm3

IR 1 2 2 L/d

ET 1 0.58 0.58 hr/d

EF 350 350 350 d/yr

ED 6 30 24 yr

BW 15 70 70 kg

ATc 25,550 25,550 25,550 d

ATnc 2,190 10,950 NA d

Notes:

(1)

cm2 = square centimeter(s) kg = kilogram(s)

d = day(s) L/cm3 = liter(s) per cubic centimeter

d/yr = day(s) per year L/d = liter(s) per day

hr/d = hour(s) per day yr = year

Sources:

Parameter

Averaging time for noncarcinogenic effe

Conversion factor

Per CalEPA guidance (1994), cancer risks for the hypothetical future groundwater user are calculated using an age-
adjusted approach to account for the higher exposures per body weight that occur during the childhood years.  
Accordingly, for carcinogenic effects, the evaluation assumes that the hypothetical groundwater user is a child for the 
first 6 years of exposure and an adult for the remaining 24 years.  For noncarcinogenic hazards, the averaging time 
for the adult resident is 30 years.

Dermal Contact with Groundwater

CalEPA.  2005.  Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Military 
Facilities.  Human Health Risk Assessment (HHRA) Note Number: 1.  Department of Toxic Substances Control (DTSC).  
Human and Ecological Risk Division (HERD).  October 27. 

Table 5-1.  Standard Default Exposure Assumptions:  Hypothetical Future Groundwater User

Ingestion of Groundwater

Population-Specific Intake Parameters 

Exposure frequency

Value

Surface area

CalEPA.  1994.  Preliminary Endangerment Assessment Guidance Manual. California Environmental Protection Agency, 
Department of Toxic Substances Control. January. 

Ingestion rate

Exposure time

USEPA.  2004.  Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, 
Supplemental Guidance for Dermal Risk Assessment).  Final.  Office of Superfund Remediation and Technology 
Innovation.  July.

Exposure duration

Body weight

Averaging time for carcinogenic effects
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Kp

(cm/hr)

0.001

0.001

0.001

0.001

0.001

0.001

0.002

0.001

0.001

0.001

0.001

0.001

0.0002

0.001

0.001

0.0006

0.001

0.001

0.0006

Notes:

(1)

(2)

cm/h = centimeter(s) per hour

Sources:

Nitrate as nitrogen

Thallium

Selenium

CalEPA.  1994.  Preliminary Endangerment Assessment Guidance Manual. California Environmental Protection 
Agency, Department of Toxic Substances Control. January. 

USEPA. 2001. Risk Assessment Guidance for Superfund, Part E, Supplemental Guidance for Dermal Risk 
Assessment.  U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response., 
Washington, DC. September. 

Zinc

Kp is the chemical-specific dermal permeability coefficient for specific compound classes from CalEPA 
(1994).

The default Kp value for inorganic compounds is 0.001 cm/hr from RAGS Part E (USEPA, 2001).

Mercury

Beryllium

Cadmium

Chromium, hexavalent

Vanadium

Copper

Fluoride

Silver

Molybdenum

Nickel

Table 5-2.  Physicochemical Properties 

Cobalt

Aluminum

Antimony

Arsenic

Barium

Chemical of Potential Concern

November 2009 Page 1 of 1



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact

Ingestion

Noncancer

Table 5-3.  CDI Equations

Noncancer

Cancer

childnc,child

childchildchildw
childderm, ATBW

CFEDEFETPCSAC
CDI






adultnc,adult

adultadultadultw
adultderm, ATBW

CFEDEFETPCSAC
CDI






cadult

adjustedageadultadultw

cchild

childchildchildw
adjustedagederm, ATBW

CFEDEFETPCSAC

ATBW

CFEDEFETPCSAC
CDI









 


childnc,child

childchildw
childing, ATBW

EDEFIRC
CDI






adultadultw EDEFIRC
CDI




Notes:

(1) Definitions and values of symbols used are given in Table 5-1.

(2) PC is a chemical-specific permeability constant (Kp) given in Table 5-2.

CDI = chronic daily intake

Cancer

childnc,child

childchildchildw
childderm, ATBW

CFEDEFETPCSAC
CDI






adultnc,adult

adultadultadultw
adultderm, ATBW

CFEDEFETPCSAC
CDI






cadult

adjustedageadultadultw

cchild

childchildchildw
adjustedagederm, ATBW

CFEDEFETPCSAC

ATBW

CFEDEFETPCSAC
CDI









 


childnc,child

childchildw
childing, ATBW

EDEFIRC
CDI






adultnc,adult

adultadultw
adulting, ATBW

EDEFIRC
CDI






cadult

adjustedageadultw

cchild

childchildw
adjustedageing, ATBW

EDEFIRC

ATBW

EDEFIRC
CDI
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Value Source Value Source

NC NA 1.0E+00 3P

NC NA 4.0E-04 2

9.45E+00 1 3.0E-04 2

NC NA 2.0E-01 2

NC NA 2.0E-03 2

NC NA 5.0E-04 2

NC NA 3.0E-03 2

NC NA 3.0E-04 3P

NC NA 4.0E-02 3H

NC NA 6.0E-02 2

NC NA 3.0E-04 3I

NC NA 5.0E-03 2

NC NA 2.0E-02 2

NC NA 1.6E+00 2

NC NA 5.0E-03 2

NC NA 5.0E-03 2

NC NA 6.5E-05 3S

NC NA 7.0E-03 3H

Table 6-1.  Carcinogenic and Noncarcinogenic Toxicity Values

Beryllium

Cadmium

Chromium, hexavalent

Aluminum

Antimony

Arsenic

Barium

Cobalt

Oral Slope Factor (SFo)

(per mg/kg/d)

Oral Chronic Reference Dose (RfDo)

(mg/kg/d)

Chemical of Potential Concern

Selenium

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Silver

Thallium

Vanadium

NC NA 3.0E-01 2

Notes:

P = PPRTV
H = HEAST
I = IRIS
mg/kg/d = milligrams per kilogram per day
N = NCEA
NA = not applicable
NC = not considered to be a carcinogen.
S = see user guide Section 5, USEPA 2008 (RSL table)

Sources:

(1)

(2)

(3)

(4) USEPA.  1997.  Health Effects Assessment Summary Tables (HEAST) FY 1997 Update.   Office of Solid Waste and 
Emergency Response.  EPA 540-R-97-036.  July.

USEPA.  2008.  Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites.  URL: 
http://www.epa.gov/region09/waste/sfund/prg/.  September 12.

CalEPA.  2008.  Toxicity Criteria Database .  Office of Environmental Health Hazard Assessment (OEHHA).  URL:  
http://www.oehha.org/risk/ChemicalDB/index.asp.  Accessed on September 16th, 2008.

USEPA.  2008.  Integrated Risk Information System (IRIS).  URL:  http://www.epa.gov/iriswebp/iris/.  Accessed on 
September 16th, 2008.

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Arsenic

1.5E-02

4.7E-03

3.4E-03

Notes:
(1) Complete risks showing all pathways and receptors is presented in Appendix O.

Well ID

MW-43-25

MW-24A

Table 7-1.  Summary of Estimated Potential Cancer Risk:  
Future Hypothetical Groundwater User – Well-Specific

On-Site Resident
Age-Adjusted

MW-12
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium Zinc

Cumulative Estimated 
Noncancer Hazard Index

4.4E-03 ND ND ND ND ND ND ND ND 8.5E+00 ND 1.0E+00 7.4E-02 2.5E-01 ND ND ND ND ND 9.9E+00

4.1E-03 ND ND ND ND ND ND ND ND ND ND 4.4E-01 1.3E-01 4.4E-01 ND ND ND ND ND 1.0E+00

4.0E-03 ND ND ND ND ND ND ND ND ND ND ND 7.0E-02 2.5E-01 ND ND ND ND ND 3.3E-01

3.8E-03 ND ND ND ND ND ND ND ND ND ND 1.2E+00 6.4E-02 7.6E-01 2.6E-01 ND ND ND ND 2.3E+00

4.0E-03 ND ND ND ND ND ND ND ND 9.2E+00 ND ND ND ND ND ND ND ND ND 9.2E+00

ND ND ND ND ND ND ND ND ND ND ND ND 6.4E-02 3.1E-01 ND ND ND ND ND 3.8E-01

ND ND ND ND ND ND 1.1E+00 ND 1.8E-02 ND ND ND 5.1E-02 8.2E-01 ND ND ND ND ND 2.0E+00

ND ND ND ND ND ND 7.5E+00 ND 1.2E-02 ND ND ND 2.6E-02 9.1E-01 1.7E-01 7.6E-02 ND ND 4.4E-02 8.7E+00

4.2E-03 5.3E-01 ND ND ND ND 4.4E+01 ND 7.9E-03 2.6E+01 ND 2.1E+00 2.1E-02 6.5E-01 9.7E-02 7.9E-01 ND 5.4E-01 3.9E-02 7.5E+01

ND ND ND 3.0E-02 ND ND 1.9E+01 ND 7.8E-03 ND ND ND 2.2E-02 4.2E-01 1.0E-01 ND ND ND 3.8E-02 1.9E+01

4.4E-03 3.4E+00 2.3E+01 ND ND ND 2.9E+01 ND 7.9E-03 ND ND 7.0E-01 2.0E-02 ND ND ND 1.1E+00 7.5E-01 ND 5.8E+01

ND ND ND ND ND ND ND ND 1.0E-02 ND ND ND 8.6E-02 ND ND ND ND ND 4.6E-02 1.4E-01

ND ND ND ND ND ND 9.4E-01 2.2E-01 1.3E-02 ND ND ND 4.3E-02 2.9E-01 ND ND ND ND 3.8E-02 1.5E+00

NS NS ND ND NS NS 3.5E-01 NS 1.5E-02 ND NS ND 2.5E-02 3.9E-01 ND NS NS ND 4.1E-02 8.2E-01

ND ND ND ND ND ND 1.9E+01 ND 1.1E-02 ND ND ND 2.4E-02 ND ND ND ND ND 4.7E-02 2.0E+01

ND 1.4E+00 ND ND ND ND 2.1E+02 ND 1.7E-02 ND ND ND 2.2E-02 5.0E-01 1.5E-01 ND ND 5.3E-01 4.2E-02 2.1E+02

NS 6.9E+00 ND ND ND ND 1.6E+02 ND 1.9E-02 ND ND ND 7.3E-02 5.7E-01 ND ND ND ND 4.1E-02 1.7E+02

ND ND ND ND ND ND 1.8E+02 2.3E-01 1.9E-02 ND ND 6.2E-01 1.0E-01 4.6E-01 2.0E-01 ND ND 9.3E-01 2.3E-02 1.9E+02

ND ND ND ND ND ND ND ND 4.3E-02 ND ND 6.7E-01 1.6E-01 ND 4.9E-01 ND ND ND 7.0E-02 1.4E+00

NS ND ND 1.6E-01 ND ND ND 1.1E+00 1.3E-01 ND 8.6E-02 7.2E-01 4.8E-01 2.7E-01 ND ND ND 1.6E+00 4.2E-02 4.6E+00

NS ND ND 1.7E+00 ND ND ND ND 3.0E-02 ND ND ND 2.6E-01 ND 1.4E-01 ND ND ND 5.7E-02 2.2E+00

NS ND 7.2E+00 3.0E-01 ND ND 7.3E+01 ND 2.3E-02 ND ND 5.1E-01 2.1E-02 7.4E-01 6.5E-01 ND ND ND 4.5E-02 8.2E+01

ND ND ND ND ND ND 1.1E+02 ND 1.0E-02 ND ND 8.4E-01 4.0E-02 5.6E-01 1.8E-01 ND ND ND 5.0E-02 1.1E+02

NS NS NS 9.7E-02 NS NS 7.5E+00 NS 2.5E-02 ND NS 7.5E-01 2.4E-02 ND NS NS NS ND 1.7E-02 8.4E+00

ND ND ND ND ND ND 5.1E+01 ND 1.2E-02 ND ND ND 1.8E-02 ND 7.3E-02 ND ND ND 3.6E-02 5.1E+01

NS ND ND ND ND ND 8.1E+01 ND 1.5E-02 ND ND 5.5E-01 3.2E-02 2.2E-01 2.2E-01 ND ND ND 4.5E-02 8.2E+01

ND NS NS 8.4E-02 NS NS ND NS 3.0E-02 ND NS ND 1.5E-01 ND NS NS NS ND 3.8E-02 3.0E-01

ND NS NS 7.7E-02 NS NS ND NS 1.4E-02 ND NS ND 2.9E-02 ND NS NS NS ND 3.3E-02 1.5E-01

NS NS NS 9.7E-02 NS NS ND NS 1.6E-02 ND NS ND 3.3E-02 ND NS NS NS ND 3.6E-02 1.8E-01

ND ND ND 3.5E-01 ND ND ND ND 5.6E-02 ND ND 1.3E+00 8.4E-01 5.8E-01 ND ND ND 1.8E+00 3.8E-02 5.0E+00

NS NS NS ND NS NS 2.9E+01 NS 6.3E-02 ND NS NS ND ND NS NS NS NS 7.8E-02 2.9E+01

ND ND ND ND ND ND 8.4E+01 ND 2.4E-02 ND ND ND 1.4E-01 2.0E-01 ND ND ND 1.1E+00 3.2E-02 8.5E+01

NS NS ND ND NS NS 6.1E+00 NS ND ND NS ND ND ND ND NS NS ND ND 6.1E+00

ND NS NS 1.7E+00 NS NS ND NS ND ND NS NS ND ND NS NS NS NS 1.8E-02 1.7E+00

ND ND ND ND ND ND ND ND ND ND ND ND ND NS ND ND ND ND 6.8E-02 6.8E-02

ND NS NS ND NS NS ND NS 3.0E-02 9.4E+00 NS NS ND ND NS NS NS NS 3.7E-02 9.5E+00

ND ND ND ND ND ND ND ND 4.9E-01 ND ND 4.7E-01 ND ND ND ND ND ND 6.7E-02 1.0E+00

ND ND ND ND ND ND ND 2.7E-01 ND ND ND ND ND ND ND ND ND ND ND 2.7E-01

ND 4.2E+00 ND ND ND ND ND ND 1.9E-02 ND ND ND 3.4E-02 NS 1.6E-01 5.2E-01 ND 2.7E+00 ND 7.6E+00

3.9E-03 ND ND ND ND ND ND 2.8E-01 1.7E-02 ND ND ND 2.6E-02 NS ND ND ND ND ND 3.3E-01

ND ND ND ND ND ND 1.5E+01 ND ND ND ND 4.7E-01 ND ND ND ND ND ND ND 1.6E+01

ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND ND ND ND ND ND ND 8.0E-01

ND ND ND ND ND ND 5.7E-01 ND ND ND ND ND ND ND ND ND ND ND ND 5.7E-01

NS NS NS ND NS NS 5.5E+01 NS NS ND NS NS NS ND NS NS NS NS NS 5.5E+01

NS NS NS ND NS NS 3.3E+01 NS NS ND NS NS NS ND NS NS NS NS NS 3.3E+01

ND ND ND ND ND ND 3.4E+01 2.5E-01 ND ND ND 6.1E-01 8.1E-02 ND ND ND ND ND ND 3.5E+01

ND ND ND ND ND ND 1.9E+01 ND ND ND ND 8.2E-01 ND 4.2E-01 ND ND ND ND ND 2.0E+01

Table 7-2.  Summary of Estimated Potential Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific

Well ID

MW-1

MW-3

MW-4

MW-5

MW-13

MW-14

MW-10

MW-11

MW-12

MW-9

MW-6

MW-7

MW-8

MW-15

MW-20-130

MW-22

MW-19

MW-20-70

MW-21

MW-20-100

MW-30-30

MW-30-50

MW-23

MW-31-135

MW-31-60

MW-24A

MW-24B

MW-34-80

MW-34-100

MW-32-20

MW-24BR

MW-25

MW-26

MW-27-20

MW-28-25

MW-29

MW-32-35

MW-33-40

MW-33-90

MW-33-210

MW-34-55

MW-36-90

MW-36-100

MW-37D

MW-38S

MW-35-60

MW-35-135
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium Zinc

Cumulative Estimated 
Noncancer Hazard Index

Table 7-2.  Summary of Estimated Potential Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific

Well ID

NS NS ND ND NS NS 4.7E+00 NS ND ND NS 1.0E+00 ND 5.9E-01 ND NS NS ND ND 6.3E+00

NS NS NS ND NS NS 3.6E+01 NS NS ND NS NS NS 2.5E-01 NS NS NS NS NS 3.7E+01

ND ND ND ND ND ND 6.3E+01 ND ND ND ND ND ND 2.5E-01 ND ND ND ND ND 6.3E+01

NS NS NS ND NS NS 9.3E+01 NS NS ND NS NS NS 3.6E-01 NS NS NS NS NS 9.3E+01

NS NS NS ND NS NS 9.5E+01 NS NS ND NS NS NS 3.6E-01 NS NS NS NS NS 9.5E+01

NS NS NS ND NS NS 1.7E+02 NS NS ND NS NS NS 3.9E-01 NS NS NS NS NS 1.7E+02

ND ND ND ND ND ND ND ND ND ND ND ND ND 2.7E-01 ND ND ND ND ND 2.7E-01

NS NS ND ND NS NS 1.8E+00 NS ND ND NS 5.9E-01 ND 7.9E-01 ND NS NS ND ND 3.2E+00

ND ND 5.2E+00 ND 3.5E-02 ND ND ND ND ND ND ND ND NS ND ND ND ND ND 5.3E+00

NS ND ND ND ND ND 2.9E+01 ND ND NS ND 1.1E+00 ND ND ND ND ND ND ND 3.0E+01

NS NS ND ND NS NS 8.2E+00 NS ND ND NS 1.6E+00 ND 2.6E-01 ND NS NS ND ND 1.0E+01

NS NS ND ND NS NS 5.6E+00 NS ND ND NS ND ND ND ND NS NS ND ND 5.6E+00

NS NS ND ND NS NS 3.8E+00 NS ND ND NS 2.5E+00 ND ND ND NS NS ND ND 6.3E+00

NS NS ND ND NS NS 1.2E+00 NS ND ND NS ND ND ND ND NS NS ND ND 1.2E+00

NS NS NS NS NS NS 5.9E+00 NS NS NS NS NS NS ND NS NS NS NS NS 5.9E+00

NS ND ND ND ND ND 2.4E+02 ND ND NS ND 6.9E-01 ND 2.4E-01 ND ND ND ND ND 2.4E+02

NS ND ND ND ND ND 1.0E+02 ND ND NS ND 5.1E-01 ND 5.7E-01 2.3E-01 ND ND ND ND 1.0E+02

7.6E-03 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 7.6E-03

7.1E-03 ND ND ND 8.0E-02 ND ND ND 3.4E-02 ND ND ND ND ND ND ND ND ND ND 1.2E-01

ND ND ND ND 9.0E-02 ND ND ND 3.5E-02 ND ND 4.2E-01 ND ND ND ND ND 6.9E-01 ND 1.2E+00

9.8E-03 ND ND ND 5.8E-02 ND 8.6E-01 ND ND ND ND 6.1E-01 ND 2.0E-01 ND ND ND ND ND 1.7E+00

ND ND ND ND 7.4E-02 ND ND ND 3.3E-02 ND ND ND ND 1.4E-01 ND ND ND ND ND 2.5E-01

ND ND ND ND 7.4E-02 ND ND ND 3.0E-02 ND ND 5.3E-01 4.3E-02 1.9E-01 ND 1.1E-01 ND ND ND 9.8E-01

ND ND ND ND ND ND ND ND ND ND ND 5.6E-01 ND ND ND ND ND ND ND 5.6E-01

6.4E-03 ND ND ND ND ND 5.8E-01 2.7E-01 2.4E-02 ND ND ND ND 1.8E-01 ND 8.3E-01 ND ND ND 1.9E+00

4.8E-02 1.8E+00 ND ND 2.8E-01 1.4E+00 ND 2.1E+00 ND ND ND 4.1E-01 6.4E-02 ND 2.4E-01 2.6E-01 ND 5.6E-01 ND 7.1E+00

1.3E-02 ND ND ND 8.0E-02 ND ND ND 2.4E-02 ND ND 6.1E-01 ND ND ND ND ND 6.6E-01 ND 1.4E+00

NS NS ND ND NS NS 2.2E+00 NS NS ND NS NS NS ND NS NS NS NS NS 2.2E+00

NS NS NS ND NS NS 2.6E+01 NS 2.3E-02 ND NS ND 2.0E-02 ND NS NS NS ND 1.4E-01 2.6E+01

NS NS NS ND NS NS 1.2E+02 NS 3.1E-02 ND NS 7.2E-01 2.5E-02 4.2E-01 NS NS NS ND 1.1E-02 1.2E+02

NS NS NS ND NS NS ND NS ND ND NS 1.0E+00 4.3E-02 ND NS NS NS ND 6.6E-02 1.1E+00

NS ND ND ND ND ND ND ND ND NS ND ND ND 1.0E+00 ND ND ND ND 1.3E-01 1.2E+00

NS NS ND NS NS NS 6.6E+01 NS NS NS NS NS NS ND NS NS NS NS NS 6.6E+01

NS NS ND NS NS NS 5.0E+01 NS NS NS NS NS NS ND NS NS NS NS NS 5.0E+01

NS NS ND NS NS NS 9.6E+01 NS NS NS NS NS NS ND NS NS NS NS NS 9.6E+01

NS NS ND NS NS NS 1.3E+02 NS NS NS NS NS NS ND NS NS NS NS NS 1.3E+02

NS NS ND NS NS NS 1.3E+02 NS NS NS NS NS NS ND NS NS NS NS NS 1.3E+02

NS NS ND NS NS NS 7.1E+01 NS NS NS NS NS NS ND NS NS NS NS NS 7.1E+01

NS NS ND NS NS NS 2.6E+01 NS NS NS NS NS NS 8.8E-01 NS NS NS NS NS 2.7E+01

NS NS ND NS NS NS 5.0E+01 NS NS NS NS NS NS 1.0E+00 NS NS NS NS NS 5.1E+01

NS NS ND NS NS NS 1.6E+02 NS NS NS NS NS NS 3.0E-01 NS NS NS NS NS 1.6E+02

NS NS ND NS NS NS 3.8E+01 NS NS NS NS NS NS 1.0E+00 NS NS NS NS NS 3.9E+01

NS NS ND NS NS NS 8.5E+01 NS NS NS NS NS NS 1.3E+00 NS NS NS NS NS 8.7E+01

NS NS ND NS NS NS 1.4E+02 NS NS NS NS NS NS 3.9E-01 NS NS NS NS NS 1.4E+02

NS NS ND NS NS NS 2.5E+01 NS NS NS NS NS NS 6.6E-01 NS NS NS NS NS 2.6E+01

NS NS ND NS NS NS 5.1E+01 NS NS NS NS NS NS 9.9E-01 NS NS NS NS NS 5.2E+01

NS NS ND NS NS NS 3.4E+02 NS NS NS NS NS NS 3.7E-01 NS NS NS NS NS 3.4E+02

MW-39-60

MW-39-70

MW-38D

MW-39-50

MW-44-125

MW-45-095a

MW-39-80

MW-39-100

MW-40S

MW-40D

MW-43-25

MW-44-115

MW-46-175

MW-47-55

OW-2D

MW-50-095

MW-50-200

MW-51

OW-1S

OW-1M

OW-1D

OW-2S

OW-2M

PT-4D

PT-7D

OW-5D

PE-1

PGE-6

PGE-7

PGE-8

Park Moabi-4

PT-1D

PT-2D

PT-3D

OW-3D

OW-5S

OW-5M

PT-8S

PT-8M

PT-5D

PT-6D

PT-7S

PT-7M

PT-8D

PT-9S

PT-9M

PT-9D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium Zinc

Cumulative Estimated 
Noncancer Hazard Index

Table 7-2.  Summary of Estimated Potential Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific

Well ID

NS NS ND NS NS NS 7.2E+01 NS NS NS NS NS NS ND NS NS NS NS NS 7.2E+01

NS NS ND NS NS NS 1.2E+01 NS NS NS NS NS NS 7.4E-01 NS NS NS NS NS 1.2E+01

NS NS ND NS NS NS 6.9E+01 NS NS NS NS NS NS 1.0E+00 NS NS NS NS NS 7.0E+01

ND ND ND ND ND ND 1.0E+02 ND ND NS ND ND ND 2.2E-01 2.0E+00 1.1E+00 ND ND 2.4E-02 1.0E+02

9.1E-03 2.5E+01 ND ND ND ND 1.1E+02 ND ND ND ND ND ND 2.7E-01 2.6E-01 ND ND ND 4.6E-02 1.3E+02

ND 2.5E+01 ND ND ND ND 1.2E+02 ND ND ND ND 6.4E-01 ND ND ND ND ND ND ND 1.4E+02

NS NS ND NS NS NS 6.1E+01 NS NS NS NS NS NS ND NS NS NS NS NS 6.1E+01

NS NS NS NS NS NS 7.7E-01 NS NS NS NS NS NS ND NS NS NS NS NS 7.7E-01

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 9.0E-01 5.3E-02 9.5E-01

7.6E-03 ND ND ND 7.7E-02 ND ND ND ND ND ND 5.2E-01 ND ND ND ND ND 8.2E-01 2.4E-02 1.4E+00

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.1E+00 4.6E-02 1.2E+00

ND ND ND ND 7.7E-02 ND ND ND ND 4.7E+00 ND 7.9E-01 ND ND ND ND ND 1.1E+00 ND 6.7E+00

ND ND ND ND 6.1E-02 ND ND ND ND ND ND 3.8E-01 ND 1.7E-01 ND ND ND 9.0E-01 ND 1.5E+00

ND ND ND ND 7.7E-02 ND ND ND ND ND ND 8.4E-01 ND ND ND ND 1.2E+00 1.1E+00 ND 3.2E+00

ND ND ND ND 5.1E-02 ND ND ND 3.5E-02 ND ND ND ND ND ND ND ND 8.8E-01 ND 9.6E-01

ND ND ND ND 6.4E-02 ND ND ND 2.5E-02 ND ND 5.4E-01 ND ND ND ND ND 1.0E+00 ND 1.6E+00

Notes:

(1) Hazard indices for all pathways and receptors are presented in Appendix O.

ND = not detected or not detected above background concentrations.

NS = not sampled

TW-2D

PTI-1D

PTR-1

PTR-2

TW-1

TW-2S

CW-4D

CW-2M

CW-2D

CW-3M

CW-3D

CW-4M

CW-1D

TW-3D

TW-4

CW-1M
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium Zinc

Cumulative Estimated 
Noncancer Hazard Index

1.9E-03 ND ND ND ND ND ND ND ND 3.6E+00 ND 4.3E-01 3.2E-02 1.1E-01 ND ND ND ND NS 4.2E+00

1.8E-03 ND ND ND ND ND ND ND ND ND ND 1.9E-01 5.8E-02 1.9E-01 ND ND ND ND NS 4.4E-01

1.7E-03 ND ND ND ND ND ND ND ND ND ND ND 3.0E-02 1.1E-01 ND ND ND ND NS 1.4E-01

1.6E-03 ND ND ND ND ND ND ND ND ND ND 5.0E-01 2.7E-02 3.3E-01 1.1E-01 ND ND ND NS 9.7E-01

1.7E-03 ND ND ND ND ND ND ND ND 3.9E+00 ND ND ND ND ND ND ND ND NS 3.9E+00

ND ND ND ND ND ND ND ND ND ND ND ND 2.7E-02 1.3E-01 ND ND ND ND NS 1.6E-01

ND ND ND ND ND ND 4.7E-01 ND 7.8E-03 ND ND ND 2.2E-02 3.5E-01 ND ND ND ND NS 8.5E-01

ND ND ND ND ND ND 3.2E+00 ND 5.1E-03 ND ND ND 1.1E-02 3.9E-01 7.3E-02 3.2E-02 ND ND 1.9E-02 3.7E+00

1.8E-03 2.3E-01 ND ND ND ND 1.9E+01 ND 3.4E-03 1.1E+01 ND 9.2E-01 9.1E-03 2.8E-01 4.1E-02 3.4E-01 ND 2.3E-01 1.7E-02 3.2E+01

ND ND ND 1.3E-02 ND ND 7.9E+00 ND 3.3E-03 ND ND ND 9.5E-03 1.8E-01 4.5E-02 ND ND ND 1.6E-02 8.2E+00

1.9E-03 1.4E+00 9.7E+00 ND ND ND 1.2E+01 ND 3.4E-03 ND ND 3.0E-01 8.7E-03 ND ND ND 4.7E-01 3.2E-01 NS 2.5E+01

ND ND ND ND ND ND ND ND 4.5E-03 ND ND ND 3.7E-02 ND ND ND ND ND 2.0E-02 6.1E-02

ND ND ND ND ND ND 4.0E-01 9.3E-02 5.5E-03 ND ND ND 1.8E-02 1.3E-01 ND ND ND ND 1.6E-02 6.6E-01

NS NS ND ND NS NS 1.5E-01 NS 6.4E-03 ND NS ND 1.1E-02 1.7E-01 ND NS NS ND 1.7E-02 3.5E-01

ND ND ND ND ND ND 8.3E+00 ND 4.5E-03 ND ND ND 1.0E-02 ND ND ND ND ND 2.0E-02 8.3E+00

ND 6.1E-01 ND ND ND ND 8.9E+01 ND 7.4E-03 ND ND ND 9.6E-03 2.1E-01 6.5E-02 ND ND 2.3E-01 1.8E-02 9.0E+01

NS 3.0E+00 ND ND ND ND 6.8E+01 ND 7.9E-03 ND ND ND 3.1E-02 2.4E-01 ND ND ND ND 1.8E-02 7.2E+01

ND ND ND ND ND ND 7.9E+01 1.0E-01 8.1E-03 ND ND 2.6E-01 4.5E-02 2.0E-01 8.7E-02 ND ND 4.0E-01 9.9E-03 8.0E+01

ND ND ND ND ND ND ND ND 1.9E-02 ND ND 2.9E-01 6.7E-02 ND 2.1E-01 ND ND ND 3.0E-02 6.1E-01

NS ND ND 6.9E-02 ND ND ND 4.6E-01 5.4E-02 ND 3.7E-02 3.1E-01 2.1E-01 1.2E-01 ND ND ND 7.0E-01 1.8E-02 2.0E+00

NS ND ND 7.3E-01 ND ND ND ND 1.3E-02 ND ND ND 1.1E-01 ND 6.0E-02 ND ND ND 2.4E-02 9.4E-01

NS ND 3.1E+00 1.3E-01 ND ND 3.1E+01 ND 9.7E-03 ND ND 2.2E-01 9.0E-03 3.1E-01 2.8E-01 ND ND ND 1.9E-02 3.5E+01

ND ND ND ND ND ND 4.5E+01 ND 4.5E-03 ND ND 3.6E-01 1.7E-02 2.4E-01 7.9E-02 ND ND ND 2.1E-02 4.6E+01

NS NS NS 4.1E-02 NS NS 3.2E+00 NS 1.1E-02 ND NS 3.2E-01 1.0E-02 ND NS NS NS ND 7.2E-03 3.6E+00

ND ND ND ND ND ND 2.2E+01 ND 5.2E-03 ND ND ND 7.9E-03 ND 3.1E-02 ND ND ND 1.5E-02 2.2E+01

NS ND ND ND ND ND 3.4E+01 ND 6.5E-03 ND ND 2.4E-01 1.4E-02 9.2E-02 9.3E-02 ND ND ND 1.9E-02 3.5E+01

ND NS NS 3.6E-02 NS NS ND NS 1.3E-02 ND NS ND 6.4E-02 ND NS NS NS ND 1.6E-02 1.3E-01

ND NS NS 3.3E-02 NS NS ND NS 6.0E-03 ND NS ND 1.2E-02 ND NS NS NS ND 1.4E-02 6.5E-02

NS NS NS 4.1E-02 NS NS ND NS 6.7E-03 ND NS ND 1.4E-02 ND NS NS NS ND 1.5E-02 7.7E-02

ND ND ND 1.5E-01 ND ND ND ND 2.4E-02 ND ND 5.5E-01 3.6E-01 2.5E-01 ND ND ND 7.9E-01 1.6E-02 2.1E+00

NS NS NS ND NS NS 1.2E+01 NS 2.7E-02 ND NS NS ND ND NS NS NS NS 3.3E-02 1.2E+01

ND ND ND ND ND ND 3.6E+01 ND 1.0E-02 ND ND ND 6.0E-02 8.6E-02 ND ND ND 4.6E-01 1.4E-02 3.6E+01

NS NS ND ND NS NS 2.6E+00 NS ND ND NS ND ND ND ND NS NS ND NS 2.6E+00

ND NS NS 7.1E-01 NS NS ND NS ND ND NS NS ND ND NS NS NS NS 7.9E-03 7.2E-01

ND ND ND ND ND ND ND ND ND ND ND ND ND NS ND ND ND ND 2.9E-02 2.9E-02

ND NS NS ND NS NS ND NS 1.3E-02 4.0E+00 NS NS ND ND NS NS NS NS 1.6E-02 4.1E+00

ND ND ND ND ND ND ND ND 2.1E-01 ND ND 2.0E-01 ND ND ND ND ND ND 2.9E-02 4.4E-01

ND ND ND ND ND ND ND 1.2E-01 ND ND ND ND ND ND ND ND ND ND NS 1.2E-01

ND 1.8E+00 ND ND ND ND ND ND 8.3E-03 ND ND ND 1.5E-02 NS 6.9E-02 2.2E-01 ND 1.1E+00 NS 3.2E+00

1.7E-03 ND ND ND ND ND ND 1.2E-01 7.3E-03 ND ND ND 1.1E-02 NS ND ND ND ND NS 1.4E-01

ND ND ND ND ND ND 6.6E+00 ND ND ND ND 2.0E-01 ND ND ND ND ND ND NS 6.8E+00

ND ND ND ND ND ND 3.4E-01 ND ND ND ND ND ND ND ND ND ND ND NS 3.4E-01

ND ND ND ND ND ND 2.4E-01 ND ND ND ND ND ND ND ND ND ND ND NS 2.4E-01

NS NS NS ND NS NS 2.3E+01 NS NS ND NS NS NS ND NS NS NS NS NS 2.3E+01

NS NS NS ND NS NS 1.4E+01 NS NS ND NS NS NS ND NS NS NS NS NS 1.4E+01

ND ND ND ND ND ND 1.5E+01 1.1E-01 ND ND ND 2.6E-01 3.5E-02 ND ND ND ND ND NS 1.5E+01

ND ND ND ND ND ND 8.2E+00 ND ND ND ND 3.5E-01 ND 1.8E-01 ND ND ND ND NS 8.7E+00

Table 7-3.  Summary of Estimated Potential Noncancer Hazard Indices:  Future Hypothetical Adult Groundwater User – Well-Specific

Well ID

MW-1

MW-3

MW-4

MW-5

MW-13

MW-14

MW-10

MW-11

MW-12

MW-9

MW-6

MW-7

MW-23

MW-31-135

MW-31-60

MW-24A

MW-24B

MW-8

MW-15

MW-20-130

MW-22

MW-19

MW-20-70

MW-21

MW-20-100

MW-32-20

MW-24BR

MW-25

MW-26

MW-27-20

MW-28-25

MW-29

MW-30-30

MW-30-50

MW-32-35

MW-33-40

MW-33-90

MW-33-210

MW-34-55

MW-34-80

MW-34-100

MW-35-60

MW-35-135

MW-36-90

MW-36-100

MW-37D

MW-38S
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium Zinc

Cumulative Estimated 
Noncancer Hazard Index

Table 7-3.  Summary of Estimated Potential Noncancer Hazard Indices:  Future Hypothetical Adult Groundwater User – Well-Specific

Well ID

NS NS ND ND NS NS 2.0E+00 NS ND ND NS 4.4E-01 ND 2.5E-01 ND NS NS ND NS 2.7E+00

NS NS NS ND NS NS 1.6E+01 NS NS ND NS NS NS 1.1E-01 NS NS NS NS NS 1.6E+01

ND ND ND ND ND ND 2.7E+01 ND ND ND ND ND ND 1.1E-01 ND ND ND ND NS 2.7E+01

NS NS NS ND NS NS 4.0E+01 NS NS ND NS NS NS 1.5E-01 NS NS NS NS NS 4.0E+01

NS NS NS ND NS NS 4.1E+01 NS NS ND NS NS NS 1.5E-01 NS NS NS NS NS 4.1E+01

NS NS NS ND NS NS 7.3E+01 NS NS ND NS NS NS 1.7E-01 NS NS NS NS NS 7.3E+01

ND ND ND ND ND ND ND ND ND ND ND ND ND 1.1E-01 ND ND ND ND NS 1.1E-01

NS NS ND ND NS NS 7.7E-01 NS ND ND NS 2.5E-01 ND 3.4E-01 ND NS NS ND NS 1.4E+00

ND ND 2.2E+00 ND 1.5E-02 ND ND ND ND ND ND ND ND NS ND ND ND ND NS 2.3E+00

NS ND ND ND ND ND 1.2E+01 ND ND NS ND 4.7E-01 ND ND ND ND ND ND NS 1.3E+01

NS NS ND ND NS NS 3.5E+00 NS ND ND NS 6.9E-01 ND 1.1E-01 ND NS NS ND NS 4.3E+00

NS NS ND ND NS NS 2.4E+00 NS ND ND NS ND ND ND ND NS NS ND NS 2.4E+00

NS NS ND ND NS NS 1.6E+00 NS ND ND NS 1.1E+00 ND ND ND NS NS ND NS 2.7E+00

NS NS ND ND NS NS 5.1E-01 NS ND ND NS ND ND ND ND NS NS ND NS 5.1E-01

NS NS NS NS NS NS 2.5E+00 NS NS NS NS NS NS ND NS NS NS NS NS 2.5E+00

NS ND ND ND ND ND 1.0E+02 ND ND NS ND 3.0E-01 ND 1.0E-01 ND ND ND ND NS 1.0E+02

NS ND ND ND ND ND 4.3E+01 ND ND NS ND 2.2E-01 ND 2.4E-01 1.0E-01 ND ND ND NS 4.4E+01

3.2E-03 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS 3.2E-03

3.1E-03 ND ND ND 3.4E-02 ND ND ND 1.4E-02 ND ND ND ND ND ND ND ND ND NS 5.2E-02

ND ND ND ND 3.9E-02 ND ND ND 1.5E-02 ND ND 1.8E-01 ND ND ND ND ND 3.0E-01 NS 5.3E-01

4.2E-03 ND ND ND 2.5E-02 ND 3.7E-01 ND ND ND ND 2.6E-01 ND 8.5E-02 ND ND ND ND NS 7.4E-01

ND ND ND ND 3.2E-02 ND ND ND 1.4E-02 ND ND ND ND 6.1E-02 ND ND ND ND NS 1.1E-01

ND ND ND ND 3.2E-02 ND ND ND 1.3E-02 ND ND 2.3E-01 1.9E-02 8.3E-02 ND 4.7E-02 ND ND NS 4.2E-01

ND ND ND ND ND ND ND ND ND ND ND 2.4E-01 ND ND ND ND ND ND NS 2.4E-01

2.7E-03 ND ND ND ND ND 2.5E-01 1.1E-01 1.0E-02 ND ND ND ND 7.7E-02 ND 3.6E-01 ND ND NS 8.1E-01

2.1E-02 7.6E-01 ND ND 1.2E-01 5.8E-01 ND 9.2E-01 ND ND ND 1.7E-01 2.8E-02 ND 1.0E-01 1.1E-01 ND 2.4E-01 NS 3.1E+00

5.6E-03 ND ND ND 3.4E-02 ND ND ND 1.0E-02 ND ND 2.6E-01 ND ND ND ND ND 2.8E-01 NS 5.9E-01

NS NS ND ND NS NS 9.2E-01 NS NS ND NS NS NS ND NS NS NS NS NS 9.2E-01

NS NS NS ND NS NS 1.1E+01 NS 9.9E-03 ND NS ND 8.6E-03 ND NS NS NS ND 6.2E-02 1.1E+01

NS NS NS ND NS NS 5.2E+01 NS 1.3E-02 ND NS 3.1E-01 1.1E-02 1.8E-01 NS NS NS ND 4.8E-03 5.2E+01

NS NS NS ND NS NS ND NS ND ND NS 4.3E-01 1.8E-02 ND NS NS NS ND 2.8E-02 4.8E-01

NS ND ND ND ND ND ND ND ND NS ND ND ND 4.5E-01 ND ND ND ND 5.5E-02 5.0E-01

NS NS ND NS NS NS 2.8E+01 NS NS NS NS NS NS ND NS NS NS NS NS 2.8E+01

NS NS ND NS NS NS 2.1E+01 NS NS NS NS NS NS ND NS NS NS NS NS 2.1E+01

NS NS ND NS NS NS 4.1E+01 NS NS NS NS NS NS ND NS NS NS NS NS 4.1E+01

NS NS ND NS NS NS 5.5E+01 NS NS NS NS NS NS ND NS NS NS NS NS 5.5E+01

NS NS ND NS NS NS 5.7E+01 NS NS NS NS NS NS ND NS NS NS NS NS 5.7E+01

NS NS ND NS NS NS 3.1E+01 NS NS NS NS NS NS ND NS NS NS NS NS 3.1E+01

NS NS ND NS NS NS 1.1E+01 NS NS NS NS NS NS 3.8E-01 NS NS NS NS NS 1.1E+01

NS NS ND NS NS NS 2.1E+01 NS NS NS NS NS NS 4.3E-01 NS NS NS NS NS 2.2E+01

NS NS ND NS NS NS 6.7E+01 NS NS NS NS NS NS 1.3E-01 NS NS NS NS NS 6.7E+01

NS NS ND NS NS NS 1.6E+01 NS NS NS NS NS NS 4.3E-01 NS NS NS NS NS 1.7E+01

NS NS ND NS NS NS 3.7E+01 NS NS NS NS NS NS 5.5E-01 NS NS NS NS NS 3.7E+01

NS NS ND NS NS NS 6.0E+01 NS NS NS NS NS NS 1.7E-01 NS NS NS NS NS 6.1E+01

NS NS ND NS NS NS 1.1E+01 NS NS NS NS NS NS 2.8E-01 NS NS NS NS NS 1.1E+01

NS NS ND NS NS NS 2.2E+01 NS NS NS NS NS NS 4.2E-01 NS NS NS NS NS 2.2E+01

NS NS ND NS NS NS 1.4E+02 NS NS NS NS NS NS 1.6E-01 NS NS NS NS NS 1.5E+02

MW-39-60

MW-39-70

MW-43-25

MW-38D

MW-39-50

MW-39-80

MW-39-100

MW-40S

MW-40D

MW-46-175

MW-47-55

MW-50-095

MW-50-200

MW-51

MW-44-115

MW-44-125

MW-45-095a

OW-5S

OW-5M

OW-1S

OW-1M

OW-1D

OW-2S

OW-2M

OW-2D

OW-3D

PT-4D

PT-7D

OW-5D

PE-1

PGE-6

PGE-7

PGE-8

Park Moabi-4

PT-5D

PT-6D

PT-7S

PT-7M

PT-1D

PT-2D

PT-3D

PT-8S

PT-8M

PT-8D

PT-9S

PT-9M

PT-9D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium Zinc

Cumulative Estimated 
Noncancer Hazard Index

Table 7-3.  Summary of Estimated Potential Noncancer Hazard Indices:  Future Hypothetical Adult Groundwater User – Well-Specific

Well ID

NS NS ND NS NS NS 3.1E+01 NS NS NS NS NS NS ND NS NS NS NS NS 3.1E+01

NS NS ND NS NS NS 5.0E+00 NS NS NS NS NS NS 3.2E-01 NS NS NS NS NS 5.3E+00

NS NS ND NS NS NS 2.9E+01 NS NS NS NS NS NS 4.4E-01 NS NS NS NS NS 3.0E+01

ND ND ND ND ND ND 4.3E+01 ND ND NS ND ND ND 9.3E-02 8.5E-01 4.8E-01 ND ND 1.0E-02 4.4E+01

3.9E-03 1.1E+01 ND ND ND ND 4.5E+01 ND ND ND ND ND ND 1.2E-01 1.1E-01 ND ND ND 2.0E-02 5.6E+01

ND 1.1E+01 ND ND ND ND 5.1E+01 ND ND ND ND 2.8E-01 ND ND ND ND ND ND NS 6.2E+01

NS NS ND NS NS NS 2.6E+01 NS NS NS NS NS NS ND NS NS NS NS NS 2.6E+01

NS NS NS NS NS NS 3.3E-01 NS NS NS NS NS NS ND NS NS NS NS NS 3.3E-01

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.8E-01 2.3E-02 4.1E-01

3.2E-03 ND ND ND 3.3E-02 ND ND ND ND ND ND 2.2E-01 ND ND ND ND ND 3.5E-01 1.0E-02 6.2E-01

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.9E-01 2.0E-02 5.1E-01

ND ND ND ND 3.3E-02 ND ND ND ND 2.0E+00 ND 3.4E-01 ND ND ND ND ND 4.8E-01 NS 2.8E+00

ND ND ND ND 2.6E-02 ND ND ND ND ND ND 1.6E-01 ND 7.3E-02 ND ND ND 3.9E-01 NS 6.5E-01

ND ND ND ND 3.3E-02 ND ND ND ND ND ND 3.6E-01 ND ND ND ND 5.1E-01 4.5E-01 NS 1.4E+00

ND ND ND ND 2.2E-02 ND ND ND 1.5E-02 ND ND ND ND ND ND ND ND 3.7E-01 NS 4.1E-01

ND ND ND ND 2.8E-02 ND ND ND 1.1E-02 ND ND 2.3E-01 ND ND ND ND ND 4.3E-01 NS 7.0E-01

Notes:

(1) Hazard indices for all pathways and receptors are presented in Appendix O.

ND = not detected or not detected above background concentrations.

NS = not sampled

PTR-2

TW-1

TW-2S

CW-4D

CW-2M

CW-2D

CW-3M

CW-3D

CW-4M

CW-1D

TW-3D

TW-4

CW-1M

TW-2D

PTI-1D

PTR-1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Cumulative Estimated 
Noncancer Hazard 

Index Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium Zinc

MW-1 9.9E+00 0 ND ND ND ND ND ND ND ND 86 ND 10 1 3 ND ND ND ND ND

MW-3 1.0E+00 0 ND ND ND ND ND ND ND ND ND ND 43 13 43 ND ND ND ND ND

MW-4 3.3E-01 1 ND ND ND ND ND ND ND ND ND ND ND 22 77 ND ND ND ND ND

MW-5 2.3E+00 0 ND ND ND ND ND ND ND ND ND ND 52 3 34 12 ND ND ND ND

MW-6 9.2E+00 0 ND ND ND ND ND ND ND ND 100 ND ND ND ND ND ND ND ND ND

MW-7 3.8E-01 ND ND ND ND ND ND ND ND ND ND ND ND 17 83 ND ND ND ND ND

MW-8 2.0E+00 ND ND ND ND ND ND 55 ND 1 ND ND ND 3 41 ND ND ND ND ND

MW-9 8.7E+00 ND ND ND ND ND ND 86 ND 0 ND ND ND 0 10 2 1 ND ND 1

MW-10 7.5E+01 0 1 ND ND ND ND 58 ND 0 35 ND 3 0 1 0 1 ND 1 0

MW-11 1.9E+01 ND ND ND 0 ND ND 97 ND 0 ND ND ND 0 2 1 ND ND ND 0

MW-12 5.8E+01 0 6 39 ND ND ND 50 ND 0 ND ND 1 0 ND ND ND 2 1 ND

MW-13 1.4E-01 ND ND ND ND ND ND ND ND 7 ND ND ND 60 ND ND ND ND ND 32

MW-14 1.5E+00 ND ND ND ND ND ND 61 14 1 ND ND ND 3 19 ND ND ND ND 2

MW-15 8.2E-01 NS NS ND ND NS NS 43 NS 2 ND NS ND 3 47 ND NS NS ND 5

MW-19 2.0E+01 ND ND ND ND ND ND 100 ND 0 ND ND ND 0 ND ND ND ND ND 0

MW-20-70 2.1E+02 ND 1 ND ND ND ND 99 ND 0 ND ND ND 0 0 0 ND ND 0 0

MW-20-100 1.7E+02 NS 4 ND ND ND ND 95 ND 0 ND ND ND 0 0 ND ND ND ND 0

MW-20-130 1.9E+02 ND ND ND ND ND ND 99 0 0 ND ND 0 0 0 0 ND ND 0 0

MW-21 1.4E+00 ND ND ND ND ND ND ND ND 3 ND ND 47 11 ND 34 ND ND ND 5

MW-22 4.6E+00 NS ND ND 3 ND ND ND 23 3 ND 2 16 10 6 ND ND ND 36 1

MW-23 2.2E+00 NS ND ND 78 ND ND ND ND 1 ND ND ND 12 ND 6 ND ND ND 3

MW-24A 8.2E+01 NS ND 9 0 ND ND 88 ND 0 ND ND 1 0 1 1 ND ND ND 0

MW-24B 1.1E+02 ND ND ND ND ND ND 98 ND 0 ND ND 1 0 1 0 ND ND ND 0

MW-24BR 8.4E+00 NS NS NS 1 NS NS 89 NS 0 ND NS 9 0 ND NS NS NS ND 0

MW-25 5.1E+01 ND ND ND ND ND ND 100 ND 0 ND ND ND 0 ND 0 ND ND ND 0

MW-26 8.2E+01 NS ND ND ND ND ND 99 ND 0 ND ND 1 0 0 0 ND ND ND 0

MW-27-20 3.0E-01 ND NS NS 28 NS NS ND NS 10 ND NS ND 49 ND NS NS NS ND 13

MW-28-25 1.5E-01 ND NS NS 51 NS NS ND NS 9 ND NS ND 19 ND NS NS NS ND 21

MW-29 1.8E-01 NS NS NS 53 NS NS ND NS 9 ND NS ND 18 ND NS NS NS ND 20

MW-30-30 5.0E+00 ND ND ND 7 ND ND ND ND 1 ND ND 26 17 12 ND ND ND 37 1

MW-30-50 2.9E+01 NS NS NS ND NS NS 100 NS 0 ND NS NS ND ND NS NS NS NS 0

MW-31-60 8.5E+01 ND ND ND ND ND ND 98 ND 0 ND ND ND 0 0 ND ND ND 1 0

MW-31-135 6.1E+00 NS NS ND ND NS NS 100 NS ND ND NS ND ND ND ND NS NS ND ND

MW-32-20 1.7E+00 ND NS NS 99 NS NS ND NS ND ND NS NS ND ND NS NS NS NS 1

MW-32-35 6.8E-02 ND ND ND ND ND ND ND ND ND ND ND ND ND NS ND ND ND ND 100

MW-33-40 9.5E+00 ND NS NS ND NS NS ND NS 0 99 NS NS ND ND NS NS NS NS 0

Well

Table 7-4.  Percentage Contributions by COPCs to Estimated Potential Cumulative Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Cumulative Estimated 
Noncancer Hazard 

Index Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium ZincWell

Table 7-4.  Percentage Contributions by COPCs to Estimated Potential Cumulative Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific

MW-33-90 1.0E+00 ND ND ND ND ND ND ND ND 48 ND ND 46 ND ND ND ND ND ND 7

MW-33-210 2.7E-01 ND ND ND ND ND ND ND 100 ND ND ND ND ND ND ND ND ND ND ND

MW-34-55 7.6E+00 ND 55 ND ND ND ND ND ND 0 ND ND ND 0 NS 2 7 ND 35 ND

MW-34-80 3.3E-01 1 ND ND ND ND ND ND 86 5 ND ND ND 8 NS ND ND ND ND ND

MW-34-100 1.6E+01 ND ND ND ND ND ND 97 ND ND ND ND 3 ND ND ND ND ND ND ND

MW-35-60 8.0E-01 ND ND ND ND ND ND 100 ND ND ND ND ND ND ND ND ND ND ND ND

MW-35-135 5.7E-01 ND ND ND ND ND ND 100 ND ND ND ND ND ND ND ND ND ND ND ND

MW-36-90 5.5E+01 NS NS NS ND NS NS 100 NS NS ND NS NS NS ND NS NS NS NS NS

MW-36-100 3.3E+01 NS NS NS ND NS NS 100 NS NS ND NS NS NS ND NS NS NS NS NS

MW-37D 3.5E+01 ND ND ND ND ND ND 97 1 ND ND ND 2 0 ND ND ND ND ND ND

MW-38S 2.0E+01 ND ND ND ND ND ND 94 ND ND ND ND 4 ND 2 ND ND ND ND ND

MW-38D 6.3E+00 NS NS ND ND NS NS 75 NS ND ND NS 16 ND 9 ND NS NS ND ND

MW-39-50 3.7E+01 NS NS NS ND NS NS 99 NS NS ND NS NS NS 1 NS NS NS NS NS

MW-39-60 6.3E+01 ND ND ND ND ND ND 100 ND ND ND ND ND ND 0 ND ND ND ND ND

MW-39-70 9.3E+01 NS NS NS ND NS NS 100 NS NS ND NS NS NS 0 NS NS NS NS NS

MW-39-80 9.5E+01 NS NS NS ND NS NS 100 NS NS ND NS NS NS 0 NS NS NS NS NS

MW-39-100 1.7E+02 NS NS NS ND NS NS 100 NS NS ND NS NS NS 0 NS NS NS NS NS

MW-40S 2.7E-01 ND ND ND ND ND ND ND ND ND ND ND ND ND 100 ND ND ND ND ND

MW-40D 3.2E+00 NS NS ND ND NS NS 57 NS ND ND NS 19 ND 25 ND NS NS ND ND

MW-43-25 5.3E+00 ND ND 99 ND 1 ND ND ND ND ND ND ND ND NS ND ND ND ND ND

MW-44-115 3.0E+01 NS ND ND ND ND ND 96 ND ND NS ND 4 ND ND ND ND ND ND ND

MW-44-125 1.0E+01 NS NS ND ND NS NS 81 NS ND ND NS 16 ND 3 ND NS NS ND ND

MW-45-095a 5.6E+00 NS NS ND ND NS NS 100 NS ND ND NS ND ND ND ND NS NS ND ND

MW-46-175 6.3E+00 NS NS ND ND NS NS 60 NS ND ND NS 40 ND ND ND NS NS ND ND

MW-47-55 1.2E+00 NS NS ND ND NS NS 100 NS ND ND NS ND ND ND ND NS NS ND ND

MW-50-095 5.9E+00 NS NS NS NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

MW-50-200 2.4E+02 NS ND ND ND ND ND 100 ND ND NS ND 0 ND 0 ND ND ND ND ND

MW-51 1.0E+02 NS ND ND ND ND ND 99 ND ND NS ND 1 ND 1 0 ND ND ND ND

OW-1S 7.6E-03 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

OW-1M 1.2E-01 6 ND ND ND 66 ND ND ND 28 ND ND ND ND ND ND ND ND ND ND

OW-1D 1.2E+00 ND ND ND ND 7 ND ND ND 3 ND ND 34 ND ND ND ND ND 56 ND

OW-2S 1.7E+00 1 ND ND ND 3 ND 49 ND ND ND ND 35 ND 11 ND ND ND ND ND

OW-2M 2.5E-01 ND ND ND ND 30 ND ND ND 13 ND ND ND ND 57 ND ND ND ND ND

OW-2D 9.8E-01 ND ND ND ND 8 ND ND ND 3 ND ND 54 4 20 ND 11 ND ND ND

OW-3D 5.6E-01 ND ND ND ND ND ND ND ND ND ND ND 100 ND ND ND ND ND ND ND

OW-5S 1.9E+00 0 ND ND ND ND ND 31 14 1 ND ND ND ND 10 ND 44 ND ND ND
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Cumulative Estimated 
Noncancer Hazard 

Index Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium ZincWell

Table 7-4.  Percentage Contributions by COPCs to Estimated Potential Cumulative Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific

OW-5M 7.1E+00 1 25 ND ND 4 19 ND 30 ND ND ND 6 1 ND 3 4 ND 8 ND

OW-5D 1.4E+00 1 ND ND ND 6 ND ND ND 2 ND ND 44 ND ND ND ND ND 47 ND

PE-1 2.2E+00 NS NS ND ND NS NS 100 NS NS ND NS NS NS ND NS NS NS NS NS

PGE-6 2.6E+01 NS NS NS ND NS NS 99 NS 0 ND NS ND 0 ND NS NS NS ND 1

PGE-7 1.2E+02 NS NS NS ND NS NS 99 NS 0 ND NS 1 0 0 NS NS NS ND 0

PGE-8 1.1E+00 NS NS NS ND NS NS ND NS ND ND NS 90 4 ND NS NS NS ND 6

Park Moabi-4 1.2E+00 NS ND ND ND ND ND ND ND ND NS ND ND ND 89 ND ND ND ND 11

PT-1D 6.6E+01 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-2D 5.0E+01 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-3D 9.6E+01 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-4D 1.3E+02 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-5D 1.3E+02 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-6D 7.1E+01 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-7S 2.7E+01 NS NS ND NS NS NS 97 NS NS NS NS NS NS 3 NS NS NS NS NS

PT-7M 5.1E+01 NS NS ND NS NS NS 98 NS NS NS NS NS NS 2 NS NS NS NS NS

PT-7D 1.6E+02 NS NS ND NS NS NS 100 NS NS NS NS NS NS 0 NS NS NS NS NS

PT-8S 3.9E+01 NS NS ND NS NS NS 97 NS NS NS NS NS NS 3 NS NS NS NS NS

PT-8M 8.7E+01 NS NS ND NS NS NS 99 NS NS NS NS NS NS 1 NS NS NS NS NS

PT-8D 1.4E+02 NS NS ND NS NS NS 100 NS NS NS NS NS NS 0 NS NS NS NS NS

PT-9S 2.6E+01 NS NS ND NS NS NS 97 NS NS NS NS NS NS 3 NS NS NS NS NS

PT-9M 5.2E+01 NS NS ND NS NS NS 98 NS NS NS NS NS NS 2 NS NS NS NS NS

PT-9D 3.4E+02 NS NS ND NS NS NS 100 NS NS NS NS NS NS 0 NS NS NS NS NS

PTI-1D 7.2E+01 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PTR-1 1.2E+01 NS NS ND NS NS NS 94 NS NS NS NS NS NS 6 NS NS NS NS NS

PTR-2 7.0E+01 NS NS ND NS NS NS 99 NS NS NS NS NS NS 1 NS NS NS NS NS

TW-1 1.0E+02 ND ND ND ND ND ND 97 ND ND NS ND ND ND 0 2 1 ND ND 0

TW-2S 1.3E+02 0 19 ND ND ND ND 81 ND ND ND ND ND ND 0 0 ND ND ND 0

TW-2D 1.4E+02 ND 17 ND ND ND ND 82 ND ND ND ND 0 ND ND ND ND ND ND ND

TW-3D 6.1E+01 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

TW-4 7.7E-01 NS NS NS NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

CW-1M 9.5E-01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 94 6

CW-1D 1.4E+00 1 ND ND ND 5 ND ND ND ND ND ND 36 ND ND ND ND ND 57 2

CW-2M 1.2E+00 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 96 4

CW-2D 6.7E+00 ND ND ND ND 1 ND ND ND ND 70 ND 12 ND ND ND ND ND 17 ND

CW-3M 1.5E+00 ND ND ND ND 4 ND ND ND ND ND ND 25 ND 11 ND ND ND 59 ND

CW-3D 3.2E+00 ND ND ND ND 2 ND ND ND ND ND ND 27 ND ND ND ND 38 33 ND
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Cumulative Estimated 
Noncancer Hazard 

Index Aluminum Antimony Arsenic Barium Beryllium Cadmium
Chromium, 
hexavalent Cobalt Copper Fluoride Mercury

Molybdenu
m Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium ZincWell

Table 7-4.  Percentage Contributions by COPCs to Estimated Potential Cumulative Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific

CW-4M 9.6E-01 ND ND ND ND 5 ND ND ND 4 ND ND ND ND ND ND ND ND 91 ND

CW-4D 1.6E+00 ND ND ND ND 4 ND ND ND 2 ND ND 33 ND ND ND ND ND 61 ND

Notes:

(1) Shown is the percentage contribution by COPCs to the estimated potential cumulative noncancer hazard index for the hypothetical child groundwater user.

COPC = constituent of potential concern
ND = not detected or not detected above background concentrations
NS = not sampled
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Estimated EPC Screening Criteria
Ratio of EPC to 

Screening Criteria
(mg/L) (mg/L)

MW-9 0.00317 0.015 0.21

MW-10 0.00249 0.015 0.17

MW-11 0.006 0.015 0.40

MW-12 0.0067 0.015 0.45

MW-14 0.0026 0.015 0.17

MW-15 0.0039 0.015 0.26

MW-20-70 0.003 0.015 0.20

MW-20-100 0.017 0.015 1.1

MW-20-130 0.042 0.015 2.8

MW-22 0.076 0.015 5.1

MW-23 0.027 0.015 1.8

MW-26 0.0021 0.015 0.14

MW-27-20 0.024 0.015 1.6

MW-28-25 0.014 0.015 0.93

MW-29 0.0033 0.015 0.22

MW-30-30 0.073 0.015 4.9

MW-31-60 0.021 0.015 1.4

MW-34-55 0.0122 0.015 0.81

MW-43-25 0.0059 0.015 0.39

MW-51 0.0058 0.015 0.39

OW-1S 0.0047 0.015 0.31

OW-1M 0.0049 0.015 0.33

OW-2M 0.0032 0.015 0.21

OW-2D 0.0029 0.015 0.19

OW-3S 0.0046 0.015 0.31

OW-3D 0.0024 0.015 0.16

OW-5S 0.0028 0.015 0.19

OW-5M 0.0102 0.015 0.68

OW-5D 0.0037 0.015 0.25

PGE-6 0.006 0.015 0.40

TW-1 0.0051 0.015 0.34

CW-1M 0.0054 0.015 0.36

Table 7-5. Comparison of Estimated Lead EPCs to the California Action Level – Well-Specific
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Estimated EPC Screening Criteria
Ratio of EPC to 

Screening Criteria
(mg/L) (mg/L)

Table 7-5. Comparison of Estimated Lead EPCs to the California Action Level – Well-Specific

CW-1D 0.0036 0.015 0.24

CW-2M 0.0067 0.015 0.45

CW-3M 0.0029 0.015 0.19

CW-4M 0.0055 0.015 0.37

Notes:

(1) Screening criteria for lead is the California Action Level for lead because no MCL is promulgated.

(2) California Action Level for lead provided in CCR Title 22, Division 4, Chapter 17.5, Article 3, Section 64678.

(3) Wells where lead was either not detected or not sampled are not shown.

CCR = California Code of Regulations

EPC = exposure point concentration

MCL = maximum contaminant limit

mg/L = milligram(s) per liter
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number of 
Wells 

Sampled

Number of Wells 
Exceeding 

Cumulative Hazard 
Threshold Frequency

Average Hazard Index 
at Wells where 

Chemical is Driving 
Risk

Number of Wells 
Exceeding Cumulative 

Hazard Threshold – 
Sensitivity Analysis Frequency

Average Hazard Index 
at Wells where 

Chemical is Driving 
Risk – Sensitivity 

Analysis

Total 
Number of 
Samples

Number of 
Detections

Number of Wells 
Exceeding 

Background 
Levels Frequency

Aluminum 64 0 0.0% NA 0 0.0% NA 294 21 16 25.0%

Antimony 68 7 10.3% 9.6E+00 3 4.4% 7.9E+00 384 9 8 11.8%

Arsenic 110 3 2.7% 1.2E+01 3 2.7% 1.0E+01 460 190 3 2.7%

Barium 107 2 1.9% 1.7E+00 1 0.9% 1.7E+00 559 361 10 9.3%

Beryllium 68 0 0.0% NA 0 0.0% NA 374 20 14 20.6%

Cadmium 68 1 1.5% 1.4E+00 0 0.0% NA 374 1 1 1.5%

Chromium, hexavalen 167 65 38.9% 6.6E+01 64 38.3% 6.5E+01 2,780 1650 69 41.3%

Cobalt 68 2 2.9% 1.6E+00 2 2.9% 6.2E-01 374 13 8 11.8%

Copper 86 0 0.0% NA 0 0.0% NA 1,049 358 40 46.5%

Fluoride 104 5 4.8% 1.2E+01 5 4.8% 8.4E+00 491 426 5 4.8%

Lead 83 7 8.4% 2.7E+00 2 2.4% 1.8E+00 474 62 36 43.4%

Mercury 68 0 0.0% NA 0 0.0% NA 380 1 1 1.5%

Molybdenum 83 17 20.5% 1.1E+00 14 16.9% 1.0E+00 563 528 38 45.8%

Nickel 86 2 2.3% 6.6E-01 2 2.3% 6.6E-01 1,049 479 38 44.2%

Nitrate as nitrogen 165 8 4.8% 8.4E-01 3 1.8% 7.7E-01 844 573 52 31.5%

Selenium 76 2 2.6% 1.3E+00 1 1.3% 1.4E+00 396 168 17 22.4%

Silver 68 3 4.4% 9.2E-01 0 0.0% NA 374 8 7 10.3%

Thallium 68 2 2.9% 1.1E+00 2 2.9% 2.6E+00 374 2 2 2.9%

Vanadium 83 17 20.5% 1.1E+00 9 10.8% 8.7E-01 462 372 19 22.9%

Zinc 86 0 0.0% NA 0 0.0% NA 1,049 725 37 43.0%

Notes:

(1) See Appendix P for an explanation of methodologies used in determining material contributors to elevated hazard.

(2)

(3) Estimated potential noncancer hazard indices are presented in Table 7-2.

(4)

EPC = exposure point concentration
NA = not applicable
OTM = of the mean
UCL = upper confidence limit

Table 7-6.  Summary of Estimated Potential Human Health Risk Assessment Results:  Hypothetical Future Groundwater User

Chemical of 
Potential Concern

Estimated EPCs are based on maximum detected concentrations when 95% UCLs OTM cannot be reliably calculated with ProUCL 4.0 because there are less than eight samples or less than five 
detections in the dataset.  The sensitivity analysis bases EPCs on mean concentrations when 95% UCLs OTM cannot be reliably calculated with ProUCL 4.0. 

As described in Section 6.3 of the text, the noncarcinogenic hazard from lead is not evaluated using the traditional reference dose approach. Well-specific lead EPCs are instead compared to the California 
Action Level for lead, which is a legally enforceable drinking water standard designed to protect public health.  The ratio of the lead EPC to the lead CAL is therefore approximately analogous to hazard 
index; a ratio above the threshold value of 1.0 indicates potential for adverse health effects to hypothetical future groundwater users.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Risk-Based 
Concentration

California Primary 
Maximum 

Contaminant Level
Background 

UTL
(mg/L) (mg/L) (mg/L)

4.6E-02 5.0E-02 3.2E-02

Notes:

mg/L = milligram(s) per liter

UTL = upper tolerance limit

Source:

CDPH. 2007. Maximum Contaminant Levels and Regulatory Dates for Drinking 
Water, U.S. EPA vs. California.  California Department of Public Health. September.  
URL: 
http://www.cdph.ca.gov/certlic/drinkingwater/Documents/DWdocuments/EPAandCDP
H.pdf.  

Chromium, hexavalent

Table 8-1.  Applicable Drinking Water Criteria

Chemical of Potential Concern
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well

Number 
of 

Samples
Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Background 
Upper Tolerance 

Limit (UTL)

Number of 
Detections 

Above the UTL 95% UCL
Quantile Test 
Conclusion

Relevant 
Median 

Test
Gehan 
p-value

Median Test 
Conclusion

Include in Risk 
Assessment?

(mg/L) (mg/L) (mg/L) (mg/L)

Chromium, hexavalent MW-23 36 14 0.0011 1.02 0.0318 1 0.0943 Site ≤ Background Gehan 0.689 Site ≤ Background N

Chromium, hexavalent MW-34-80 88 13 0.00086 0.111 0.0318 3 0.00731 Site ≤ Background Gehan 1 Site ≤ Background N

Copper OW-5M 14 5 0.0016 0.0114 0.0105 2 0.00694 Site ≤ Background Gehan 0.214 Site ≤ Background N

Nitrate as nitrogen OW-1M 16 16 0.892 6.49 5.03 1 3.24 Site ≤ Background Gehan 0.289 Site ≤ Background N

Nitrate as nitrogen OW-5D 15 15 0.151 5.99 5.03 1 2.861 Site ≤ Background Gehan 0.521 Site ≤ Background N

Nitrate as nitrogen OW-5M 15 15 0.51 8.155 5.03 1 2.944 Site ≤ Background Gehan 0.809 Site ≤ Background N

Selenium OW-2D 14 5 0.00208 0.0171 0.0103 1 0.00724 Site ≤ Background Gehan 0.109 Site ≤ Background N

Vanadium MW-11 13 13 0.0036 0.0859 0.0599 1 0.0413 Site ≤ Background Gehan 0.814 Site ≤ Background N

Vanadium MW-25 13 11 0.0051 0.0733 0.0599 1 0.036 Site ≤ Background Gehan 0.857 Site ≤ Background N

Vanadium MW-34-80 13 10 0.0016 0.238 0.0599 1 0.204 Site ≤ Background Gehan 0.996 Site ≤ Background N

Vanadium MW-37D 13 11 0.004 0.326 0.0599 1 0.187 Site ≤ Background Gehan 0.927 Site ≤ Background N

Vanadium OW-1M 14 12 0.00184 0.0625 0.0599 1 0.0376 Site ≤ Background Gehan 0.632 Site ≤ Background N

Vanadium OW-2D 14 10 0.00148 0.0862 0.0599 1 0.0455 Site ≤ Background Gehan 0.724 Site ≤ Background N

Vanadium OW-2M 13 11 0.0021 0.0913 0.0599 1 0.0489 Site ≤ Background Gehan 0.768 Site ≤ Background N

Zinc MW-12 41 30 0.0046 0.54 0.0777 4 0.0689 Site ≤ Background Gehan 0.441 Site ≤ Background N

Zinc MW-34-55 14 9 0.0141 0.163 0.0777 2 0.0612 Site ≤ Background Gehan 0.214 Site ≤ Background N

Zinc MW-34-80 18 9 0.0232 0.0854 0.0777 2 0.0465 Site ≤ Background Gehan 0.481 Site ≤ Background N

Zinc MW-37D 13 5 0.011 0.0918 0.0777 1 0.0407 Site ≤ Background Gehan 0.927 Site ≤ Background N

Zinc OW-5M 14 5 0.0238 0.278 0.0777 1 0.0964 Site ≤ Background Gehan 0.869 Site ≤ Background N

Notes:

(1) Extracted from Table 4-1b for chemical/well pairs screened-out of the risk assessment by population tests

(2) Data shown here have a detection above the background upper tolerance limit (UTL) and a minimum of eight samples and five detections.   

(3)

(4) 95% upper confidence limits (UCL) calculated in ProUCL.

(5) Nitrate as NO3-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

(6)

ICOPC = initial constituent of potential concern
mg/L = milligram(s) per liter

Constituent of Potential 
Concern

Table 9-1. Statistical Summary of ICOPC Concentrations in Groundwater – Well-Specific – Screened Out by Population Comparisons

The Quantile Test and a median test (either the Mann-Whitney Test or Gehan Test) were preformed in ProUCL to test the hypothesis that the distribution of concentrations at a given well is below the 
background distribution.

Based on the ProUCL manual recommendations, the Gehan test is used for chemicals for which either the background or sample data set has more than 40% nondetects or multiple detection limits.   The 
Mann-Whitney test is used for all other cases.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Hexavalent Chromium
MW-23_03/25/2000 03/25/2000 MW-23 0.01 ND
MW-23_03/28/2001 03/28/2001 MW-23 0.01 ND
MW-23_06/06/2001 06/06/2001 MW-23 0.01 ND
MW-23_06/14/2000 06/14/2000 MW-23 0.01 ND
MW-23_06/15/1998 06/15/1998 MW-23 0.01 ND
MW-23_06/15/1999 06/15/1999 MW-23 0.01 ND
MW-23_09/01/2000 09/01/2000 MW-23 0.01 ND
MW-23_09/12/2001 09/12/2001 MW-23 0.01 ND
MW-23_09/14/1999 09/14/1999 MW-23 0.01 ND
MW-23_11/30/2001 11/30/2001 MW-23 0.01 ND
MW-23_12/01/1999 12/01/1999 MW-23 0.01 ND
MW-23_12/01/2000 12/01/2000 MW-23 0.01 ND
MW-23_12/11/02_LS 12/11/2002 MW-23 0.01 ND
MW-23-001_03/08/2002 03/08/2002 MW-23 0.01 ND
MW-23-002_6/13/02 06/13/2002 MW-23 0.01 ND
MW-23-003 09/18/2002 MW-23 0.01 ND
MW-23-005 03/21/2003 MW-23 0.01 ND
MW-23-006 06/12/2003 MW-23 0.01 ND
MW-23-007 09/10/2003 MW-23 0.0002 ND
MW-23-009 12/11/2003 MW-23 0.0002 ND
MW-23-018 03/16/2004 MW-23 0.0033
MW-23-030 06/08/2004 MW-23 0.0101
MW-23-043 09/21/2004 MW-23 0.0068
MW-23-049 12/17/2004 MW-23 0.0011
MW-23-056 03/08/2005 MW-23 0.001 ND
MW-23-070 06/14/2005 MW-23 0.0089
MW-23-081 10/04/2005 MW-23 0.001 ND
MW-23-087 12/14/2005 MW-23 0.0088
MW-23-093 03/08/2006 MW-23 0.0119
MW-23-098 05/02/2006 MW-23 0.0168
MW-23-110 10/04/2006 MW-23 0.0152
MW-23-115 12/12/2006 MW-23 0.0144
MW-23-121 03/06/2007 MW-23 1.02
MW-23-125 05/02/2007 MW-23 0.013
MW-23-136 10/04/2007 MW-23 0.0192
MW-23-143 05/06/2008 MW-23 0.0232
MW-34/80-009 12/11/2003 MW-34-80 0.0377
MW-34-080-056 03/08/2005 MW-34-80 0.001 ND
MW-34-080-057 03/15/2005 MW-34-80 0.001 ND
MW-34-080-058 03/22/2005 MW-34-80 0.001 ND
MW-34-080-059 03/29/2005 MW-34-80 0.001 ND
MW-34-080-061 04/12/2005 MW-34-80 0.001 ND
MW-34-080-062 04/19/2005 MW-34-80 0.001 ND
MW-34-080-063 04/26/2005 MW-34-80 0.001 ND
MW-34-080-064 05/04/2005 MW-34-80 0.001 ND

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons

MW-34-080-066 05/18/2005 MW-34-80 0.001 ND
MW-34-080-068 06/01/2005 MW-34-80 0.001 ND
MW-34-080-070 06/30/2005 MW-34-80 0.001 ND
MW-34-080-074 07/14/2005 MW-34-80 0.001 ND
MW-34-080-077 08/15/2005 MW-34-80 0.001 ND
MW-34-080-079 09/07/2005 MW-34-80 0.001 ND
MW-34-080-081 10/05/2005 MW-34-80 0.001 ND
MW-34-080-083 11/03/2005 MW-34-80 0.001 ND
MW-34-080-087 12/14/2005 MW-34-80 0.001 ND
MW-34-080-089 01/11/2006 MW-34-80 0.001 ND
MW-34-080-091 02/08/2006 MW-34-80 0.001 ND
MW-34-080-093 03/09/2006 MW-34-80 0.001 ND
MW-34-080-095 04/03/2006 MW-34-80 0.001 ND
MW-34-080-098 05/03/2006 MW-34-80 0.001 ND
MW-34-080-102 06/14/2006 MW-34-80 0.001 ND
MW-34-080-104 07/12/2006 MW-34-80 0.001 ND
MW-34-080-106 08/08/2006 MW-34-80 0.001 ND
MW-34-080-108 09/06/2006 MW-34-80 0.001 ND
MW-34-080-110 10/04/2006 MW-34-80 0.001 ND
MW-34-080-113 11/16/2006 MW-34-80 0.001 ND
MW-34-080-115 12/12/2006 MW-34-80 0.001 ND
MW-34-080-117 01/09/2007 MW-34-80 0.001 ND
MW-34-080-119 02/05/2007 MW-34-80 0.001 ND
MW-34-080-121 03/05/2007 MW-34-80 0.001 ND
MW-34-080-123 04/02/2007 MW-34-80 0.0002 ND
MW-34-080-125 04/30/2007 MW-34-80 0.001 ND
MW-34-080-128 06/13/2007 MW-34-80 0.001 ND
MW-34-080-130 07/11/2007 MW-34-80 0.001 ND
MW-34-080-132 08/08/2007 MW-34-80 0.001 ND
MW-34-080-134 09/06/2007 MW-34-80 0.001 ND
MW-34-080-136 10/03/2007 MW-34-80 0.0002 ND
MW-34-080-143 05/06/2008 MW-34-80 0.0002 ND
MW-34-80-006-AT 06/16/2003 MW-34-80 0.01 ND
MW-34-80-006-BT 06/17/2003 MW-34-80 0.01 ND
MW-34-80-011 01/29/2004 MW-34-80 0.111
MW-34-80-012 02/05/2004 MW-34-80 0.0129
MW-34-80-015 02/26/2004 MW-34-80 0.092
MW-34-80-016 03/05/2004 MW-34-80 0.0256
MW-34-80-017 03/11/2004 MW-34-80 0.0073
MW-34-80-018 03/17/2004 MW-34-80 0.0057
MW-34-80-019 03/25/2004 MW-34-80 0.0037
MW-34-80-020 04/01/2004 MW-34-80 0.0022
MW-34-80-021 04/08/2004 MW-34-80 0.002
MW-34-80-022 04/16/2004 MW-34-80 0.00086
MW-34-80-023 04/22/2004 MW-34-80 0.00087
MW-34-80-024 04/29/2004 MW-34-80 0.002 ND
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons

MW-34-80-025 05/06/2004 MW-34-80 0.001 ND
MW-34-80-026 05/13/2004 MW-34-80 0.001 ND
MW-34-80-027 05/20/2004 MW-34-80 0.001 ND
MW-34-80-028 05/27/2004 MW-34-80 0.001 ND
MW-34-80-029 06/02/2004 MW-34-80 0.002 ND
MW-34-80-030 06/08/2004 MW-34-80 0.001 ND
MW-34-80-031 06/17/2004 MW-34-80 0.001 ND
MW-34-80-032 06/23/2004 MW-34-80 0.001 ND
MW-34-80-033 06/30/2004 MW-34-80 0.001 ND
MW-34-80-034 07/07/2004 MW-34-80 0.001 ND
MW-34-80-035 07/15/2004 MW-34-80 0.001 ND
MW-34-80-036 07/21/2004 MW-34-80 0.001 ND
MW-34-80-037 07/27/2004 MW-34-80 0.001 ND
MW-34-80-038 08/05/2004 MW-34-80 0.001 ND
MW-34-80-039 08/12/2004 MW-34-80 0.001 ND
MW-34-80-040 08/20/2004 MW-34-80 0.001 ND
MW-34-80-041 08/26/2004 MW-34-80 0.001 ND
MW-34-80-042 09/08/2004 MW-34-80 0.001 ND
MW-34-80-043 09/23/2004 MW-34-80 0.001 ND
MW-34-80-044 10/06/2004 MW-34-80 0.001 ND
MW-34-80-045 10/20/2004 MW-34-80 0.001 ND
MW-34-80-046 11/02/2004 MW-34-80 0.001 ND
MW-34-80-047 11/17/2004 MW-34-80 0.001 ND
MW-34-80-048 12/02/2004 MW-34-80 0.001 ND
MW-34-80-049 12/13/2004 MW-34-80 0.001 ND
MW-34-80-050 12/29/2004 MW-34-80 0.001 ND
MW-34-80-051 01/12/2005 MW-34-80 0.001 ND
MW-34-80-052 01/27/2005 MW-34-80 0.001 ND
MW-34-80-053 02/08/2005 MW-34-80 0.001 ND
MW-34-80-054 02/22/2005 MW-34-80 0.001 ND
MW-34-80-055 03/01/2005 MW-34-80 0.001 ND
MW-34-80-060 04/05/2005 MW-34-80 0.001 ND
MW-34-80-WV-014 02/18/2004 MW-34-80 0.0204
Copper
OW-05M-003 09/13/2005 OW-5M 0.0114
OW-05M-004 10/20/2005 OW-5M 0.01 ND
OW-05M-005 11/15/2005 OW-5M 0.01 ND
OW-05M-006 12/06/2005 OW-5M 0.01 ND
OW-05M-007 03/15/2006 OW-5M 0.01 ND
OW-05M-008 06/07/2006 OW-5M 0.01 ND
OW-05M-009 08/30/2006 OW-5M 0.01 ND
OW-05M-010 10/11/2006 OW-5M 0.01 ND
OW-05M-012 04/30/2007 OW-5M 0.001 ND
OW-05M-014 10/17/2007 OW-5M 0.00331
OW-05M-075 07/28/2005 OW-5M 0.005 ND
OW-05M-077 08/26/2005 OW-5M 0.0058
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons

OW-5M-WQ5 01/13/2005 OW-5M 0.0106
OW-5M-WQ6 05/11/2005 OW-5M 0.0016
Nitrate as Nitrogen
OW-01M-003 09/14/2005 OW-1M 1.35
OW-01M-004 10/19/2005 OW-1M 4.64
OW-01M-005 11/14/2005 OW-1M 6.49
OW-01M-006 12/05/2005 OW-1M 2.65
OW-01M-007 03/14/2006 OW-1M 3.18
OW-01M-008 06/06/2006 OW-1M 2.73
OW-01M-009 08/31/2006 OW-1M 2.45
OW-01M-010 10/10/2006 OW-1M 2.98
OW-01M-011 01/25/2007 OW-1M 2.43
OW-01M-012 05/01/2007 OW-1M 1.41
OW-01M-013 08/09/2007 OW-1M 2.775
OW-01M-014 10/16/2007 OW-1M 2.56
OW-01M-075 07/27/2005 OW-1M 1.01
OW-01M-077 08/25/2005 OW-1M 1.38
OW-1M 10/01/2004 OW-1M 0.91
OW-1M-WQ6 05/10/2005 OW-1M 0.892
OW-05M-003 09/13/2005 OW-5M 0.69
OW-05M-004 10/20/2005 OW-5M 0.655
OW-05M-005 11/15/2005 OW-5M 2.05
OW-05M-006 12/06/2005 OW-5M 0.66
OW-05M-007 03/15/2006 OW-5M 1.15
OW-05M-008 06/07/2006 OW-5M 1.4
OW-05M-009 08/30/2006 OW-5M 2.48
OW-05M-010 10/11/2006 OW-5M 3.15
OW-05M-011 01/25/2007 OW-5M 2.5
OW-05M-012 04/30/2007 OW-5M 2.1
OW-05M-013 08/08/2007 OW-5M 8.155
OW-05M-014 10/17/2007 OW-5M 2.72
OW-05M-075 07/28/2005 OW-5M 0.621
OW-05M-077 08/26/2005 OW-5M 0.619
OW-5M-WQ6 05/11/2005 OW-5M 0.51
OW-05D-003 09/13/2005 OW-5D 0.334
OW-05D-004 10/19/2005 OW-5D 1.54
OW-05D-005 11/15/2005 OW-5D 5.99
OW-05D-006 12/06/2005 OW-5D 2.24
OW-05D-007 03/15/2006 OW-5D 3.23
OW-05D-008 06/07/2006 OW-5D 2.72
OW-05D-009 08/30/2006 OW-5D 2.68
OW-05D-010 10/11/2006 OW-5D 3.3
OW-05D-011 01/25/2007 OW-5D 2.7
OW-05D-012 05/01/2007 OW-5D 1.46
OW-05D-013 08/09/2007 OW-5D 2.615
OW-05D-014 10/17/2007 OW-5D 2.83
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons

OW-05D-075 07/28/2005 OW-5D 0.151
OW-05D-077 08/26/2005 OW-5D 0.241
OW-5D-WQ6 05/11/2005 OW-5D 0.159
Selenium
OW-02D-003 09/14/2005 OW-2D 0.01 ND
OW-02D-004 10/20/2005 OW-2D 0.005 ND
OW-02D-005 11/14/2005 OW-2D 0.0056
OW-02D-006 12/05/2005 OW-2D 0.0065
OW-02D-007 03/14/2006 OW-2D 0.005 ND
OW-02D-008 06/07/2006 OW-2D 0.005 ND
OW-02D-009 08/31/2006 OW-2D 0.005 ND
OW-02D-010 10/10/2006 OW-2D 0.005 ND
OW-02D-012 04/30/2007 OW-2D 0.00208
OW-02D-014 10/17/2007 OW-2D 0.00254
OW-02D-075 07/28/2005 OW-2D 0.01 ND
OW-02D-077 08/25/2005 OW-2D 0.01 ND
OW-2D-WQ5 01/13/2005 OW-2D 0.0171
OW-2D-WQ6 05/10/2005 OW-2D 0.001 ND
Vanadium
CIS-021 05/03/2007 MW-11 0.007880001
MW-11_07/01/1997 07/01/1997 MW-11 0.024
MW-11_09/01/2000 09/01/2000 MW-11 0.0061
MW-11_11/28/2001 11/28/2001 MW-11 0.0036
MW-11-043 09/21/2004 MW-11 0.0058
MW-11-049 12/17/2004 MW-11 0.0099
MW-11-056 03/08/2005 MW-11 0.0859
MW-11-070 06/16/2005 MW-11 0.00831
MW-11-081 10/03/2005 MW-11 0.0063
MW-11-087 12/12/2005 MW-11 0.0083
MW-11-093 03/06/2006 MW-11 0.008940001
MW-11-098 05/09/2006 MW-11 0.008759999
MW-11-110 10/12/2006 MW-11 0.00871
MW-25_06/15/1999 06/15/1999 MW-25 0.012
MW-25_09/01/2000 09/01/2000 MW-25 0.0051
MW-25_11/29/2001 11/29/2001 MW-25 0.0077
MW-25-030 06/09/2004 MW-25 0.003 ND
MW-25-043 09/22/2004 MW-25 0.003 ND
MW-25-056 03/09/2005 MW-25 0.0733
MW-25-070 06/14/2005 MW-25 0.0118
MW-25-081 10/04/2005 MW-25 0.0066
MW-25-087 12/14/2005 MW-25 0.0097
MW-25-093 03/09/2006 MW-25 0.0118
MW-25-098 05/03/2006 MW-25 0.012
MW-25-110 10/03/2006 MW-25 0.0112
MW-25-121 03/06/2007 MW-25 0.0111
MW-34-080-056 03/08/2005 MW-34-80 0.238
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons

MW-34-080-070 06/30/2005 MW-34-80 0.00274
MW-34-080-081 10/05/2005 MW-34-80 0.005 ND
MW-34-080-087 12/14/2005 MW-34-80 0.0135
MW-34-080-093 03/09/2006 MW-34-80 0.00294
MW-34-080-098 05/03/2006 MW-34-80 0.00244
MW-34-080-110 10/04/2006 MW-34-80 0.00234
MW-34-080-115 12/12/2006 MW-34-80 0.0016
MW-34-080-121 03/05/2007 MW-34-80 0.00161
MW-34-080-125 04/30/2007 MW-34-80 0.00167
MW-34-80-030 06/08/2004 MW-34-80 0.003 ND
MW-34-80-043 09/23/2004 MW-34-80 0.003 ND
MW-34-80-049 12/13/2004 MW-34-80 0.0153
MW-37D-030 06/11/2004 MW-37D 0.003 ND
MW-37D-043 09/24/2004 MW-37D 0.003 ND
MW-37D-049 12/14/2004 MW-37D 0.0314
MW-37D-056 03/11/2005 MW-37D 0.326
MW-37D-070 06/15/2005 MW-37D 0.004
MW-37D-081 10/04/2005 MW-37D 0.006
MW-37D-087 12/14/2005 MW-37D 0.0145
MW-37D-093 03/13/2006 MW-37D 0.00717
MW-37D-098 05/03/2006 MW-37D 0.00625
MW-37D-110 10/13/2006 MW-37D 0.00608
MW-37D-115 12/14/2006 MW-37D 0.00614
MW-37D-121 03/07/2007 MW-37D 0.00503
MW-37D-125 05/03/2007 MW-37D 0.00501
OW-01M-003 09/14/2005 OW-1M 0.0133
OW-01M-004 10/19/2005 OW-1M 0.0521
OW-01M-005 11/14/2005 OW-1M 0.0625
OW-01M-006 12/05/2005 OW-1M 0.0054
OW-01M-007 03/14/2006 OW-1M 0.0193
OW-01M-008 06/06/2006 OW-1M 0.0121
OW-01M-009 08/31/2006 OW-1M 0.005 ND
OW-01M-010 10/10/2006 OW-1M 0.005 ND
OW-01M-012 05/01/2007 OW-1M 0.00184
OW-01M-014 10/16/2007 OW-1M 0.00309
OW-01M-049 12/21/2004 OW-1M 0.0147
OW-01M-075 07/27/2005 OW-1M 0.0147
OW-01M-077 08/25/2005 OW-1M 0.0122
OW-1M-WQ6 05/10/2005 OW-1M 0.00545
OW-02D-003 09/14/2005 OW-2D 0.017
OW-02D-004 10/20/2005 OW-2D 0.0862
OW-02D-005 11/14/2005 OW-2D 0.052
OW-02D-006 12/05/2005 OW-2D 0.005 ND
OW-02D-007 03/14/2006 OW-2D 0.0126
OW-02D-008 06/07/2006 OW-2D 0.0118
OW-02D-009 08/31/2006 OW-2D 0.005 ND
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons

OW-02D-010 10/10/2006 OW-2D 0.005 ND
OW-02D-012 04/30/2007 OW-2D 0.00148
OW-02D-014 10/17/2007 OW-2D 0.00181
OW-02D-075 07/28/2005 OW-2D 0.0172
OW-02D-077 08/25/2005 OW-2D 0.0152
OW-2D-WQ5 01/13/2005 OW-2D 0.0177
OW-2D-WQ6 05/10/2005 OW-2D 0.001 ND
OW-02M-003 09/14/2005 OW-2M 0.0124
OW-02M-004 10/20/2005 OW-2M 0.0913
OW-02M-005 11/15/2005 OW-2M 0.0518
OW-02M-006 12/06/2005 OW-2M 0.0069
OW-02M-007 03/14/2006 OW-2M 0.0158
OW-02M-008 06/07/2006 OW-2M 0.011
OW-02M-009 08/30/2006 OW-2M 0.005 ND
OW-02M-010 10/10/2006 OW-2M 0.005 ND
OW-02M-012 04/30/2007 OW-2M 0.0021
OW-02M-014 10/16/2007 OW-2M 0.00238
OW-02M-075 07/28/2005 OW-2M 0.0144
OW-02M-077 08/25/2005 OW-2M 0.0114
OW-2M-WQ6 05/11/2005 OW-2M 0.00296
Zinc
MW-12_02/17/1998 02/17/1998 MW-12 0.016
MW-12_03/25/2000 03/25/2000 MW-12 0.019
MW-12_03/28/2001 03/28/2001 MW-12 0.016
MW-12_06/06/2001 06/06/2001 MW-12 0.016
MW-12_06/15/1998 06/15/1998 MW-12 0.011
MW-12_06/15/1999 06/15/1999 MW-12 0.0046
MW-12_06/15/2000 06/15/2000 MW-12 0.018
MW-12_07/01/1997 07/01/1997 MW-12 0.017
MW-12_09/01/1997 09/01/1997 MW-12 0.034
MW-12_09/01/2000 09/01/2000 MW-12 0.01
MW-12_09/12/2001 09/12/2001 MW-12 0.025
MW-12_09/14/1999 09/14/1999 MW-12 0.0096
MW-12_11/29/2001 11/29/2001 MW-12 0.071
MW-12_12/01/1999 12/01/1999 MW-12 0.0077
MW-12_12/01/2000 12/01/2000 MW-12 0.017
MW-12_12/11/02_LS 12/11/2002 MW-12 0.06939999
MW-12-001_03/07/2002 03/07/2002 MW-12 0.0688
MW-12-003 09/16/2005 MW-12 0.0755
MW-12-0032002 09/18/2002 MW-12 0.0845
MW-12-005 03/20/2003 MW-12 0.54
MW-12-006 06/11/2003 MW-12 0.121
MW-12-007 09/09/2003 MW-12 0.0261 ND
MW-12-009 12/10/2003 MW-12 0.02 ND
MW-12-018 03/16/2004 MW-12 0.0948
MW-12-030 06/09/2004 MW-12 0.01

November 2009 Page 7 of 9



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons

MW-12-043 09/20/2004 MW-12 0.0192
MW-12-056 03/10/2005 MW-12 0.0546
MW-12-070 06/13/2005 MW-12 0.0244
MW-12-081 10/04/2005 MW-12 0.02 ND
MW-12-087 12/13/2005 MW-12 0.02 ND
MW-12-093 04/18/2006 MW-12 0.01 ND
MW-12-098 05/01/2006 MW-12 0.01 ND
MW-12-110 10/04/2006 MW-12 0.01 ND
MW-12-115 12/13/2006 MW-12 0.0224
MW-12-121 03/06/2007 MW-12 0.01 ND
MW-12-125 05/03/2007 MW-12 0.01 ND
MW-12-136 10/04/2007 MW-12 0.01 ND
MW-12-138 12/13/2007 MW-12 0.02 ND
MW-12-141 03/10/2008 MW-12 0.0221
MW-12-143 05/05/2008 MW-12 0.0344
MW-40-002_6/13/02 06/13/2002 MW-12 0.033
MW-34-055-056 03/10/2005 MW-34-55 0.0877
MW-34-055-081 10/05/2005 MW-34-55 0.0227
MW-34-055-087 12/14/2005 MW-34-55 0.02 ND
MW-34-055-093 03/08/2006 MW-34-55 0.01 ND
MW-34-055-098 05/03/2006 MW-34-55 0.0141
MW-34-055-110 10/04/2006 MW-34-55 0.01 ND
MW-34-55-006-AT 06/16/2003 MW-34-55 0.0744
MW-34-55-006-BT 06/17/2003 MW-34-55 0.163
MW-34-55-007 09/10/2003 MW-34-55 0.0349
MW-34-55-009 12/12/2003 MW-34-55 0.0378
MW-34-55-018 03/17/2004 MW-34-55 0.0831 ND
MW-34-55-030 06/08/2004 MW-34-55 0.01 ND
MW-34-55-043 09/22/2004 MW-34-55 0.0227
MW-34-55-049 12/15/2004 MW-34-55 0.0251
MW-34/80-009 12/11/2003 MW-34-80 0.0348
MW-34-080-056 03/08/2005 MW-34-80 0.0417
MW-34-080-070 06/30/2005 MW-34-80 0.037
MW-34-080-081 10/05/2005 MW-34-80 0.02 ND
MW-34-080-087 12/14/2005 MW-34-80 0.02 ND
MW-34-080-093 03/09/2006 MW-34-80 0.01 ND
MW-34-080-098 05/03/2006 MW-34-80 0.031
MW-34-080-110 10/04/2006 MW-34-80 0.01 ND
MW-34-080-115 12/12/2006 MW-34-80 0.01 ND
MW-34-080-121 03/05/2007 MW-34-80 0.01 ND
MW-34-080-125 04/30/2007 MW-34-80 0.01 ND
MW-34-80-006-AT 06/16/2003 MW-34-80 0.0692
MW-34-80-006-BT 06/17/2003 MW-34-80 0.0854
MW-34-80-007 09/10/2003 MW-34-80 0.0792
MW-34-80-018 03/17/2004 MW-34-80 0.0755 ND
MW-34-80-030 06/08/2004 MW-34-80 0.01 ND
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Sample ID Sample Date Well ID Result Nondetect?
(mg/L)

Table 9-2. Groundwater Sampling Results for Well/Chemical Pairs Screened Out by 
Population Comparisons

MW-34-80-043 09/23/2004 MW-34-80 0.0232
MW-34-80-049 12/13/2004 MW-34-80 0.0297
MW-37D-030 06/11/2004 MW-37D 0.01 ND
MW-37D-043 09/24/2004 MW-37D 0.0248
MW-37D-049 12/14/2004 MW-37D 0.0918
MW-37D-056 03/11/2005 MW-37D 0.0387
MW-37D-070 06/15/2005 MW-37D 0.011
MW-37D-081 10/04/2005 MW-37D 0.02 ND
MW-37D-087 12/14/2005 MW-37D 0.02 ND
MW-37D-093 03/13/2006 MW-37D 0.01 ND
MW-37D-098 05/03/2006 MW-37D 0.01 ND
MW-37D-110 10/13/2006 MW-37D 0.01 ND
MW-37D-115 12/14/2006 MW-37D 0.0266
MW-37D-121 03/07/2007 MW-37D 0.01 ND
MW-37D-125 05/03/2007 MW-37D 0.01 ND
OW-05M-003 09/13/2005 OW-5M 0.0264
OW-05M-004 10/20/2005 OW-5M 0.02 ND
OW-05M-005 11/15/2005 OW-5M 0.025
OW-05M-006 12/06/2005 OW-5M 0.0238
OW-05M-007 03/15/2006 OW-5M 0.02 ND
OW-05M-008 06/07/2006 OW-5M 0.02 ND
OW-05M-009 08/30/2006 OW-5M 0.02 ND
OW-05M-010 10/11/2006 OW-5M 0.02 ND
OW-05M-012 04/30/2007 OW-5M 0.01 ND
OW-05M-014 10/17/2007 OW-5M 0.278
OW-05M-075 07/28/2005 OW-5M 0.0122 ND
OW-05M-077 08/26/2005 OW-5M 0.0156 ND
OW-5M-WQ5 01/13/2005 OW-5M 0.0373
OW-5M-WQ6 05/11/2005 OW-5M 0.01 ND

Notes:

mg/L = milligram(s) per liter

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column

November 2009 Page 9 of 9



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Total Number of 
Wells Sampled

Number of 
Wells Meeting 

Criteria 1

Percent of Wells 
Meeting 
Criteria 1

Wells Meeting 
Both Criteria 1 

and 2

Percent of Wells 
Meeting Both 

Criteria 1 and 2

64 0 0.0% 0 0.0%

68 0 0.0% 0 0.0%

110 1 0.9% 1 0.9%

107 40 37.4% 0 0.0%

68 0 0.0% 0 0.0%

167 0 0.0% 0 0.0%

167 4 2.4% 0 0.0%

68 0 0.0% 0 0.0%

86 2 2.3% 0 0.0%

104 3 2.9% 3 2.9%

83 1 1.2% 0 0.0%

83 4 4.8% 0 0.0%

86 17 19.8% 0 0.0%

165 0 0.0% 0 0.0%

76 0 0.0% 0 0.0%

68 0 0.0% 0 0.0%

68 0 0.0% 0 0.0%

83 0 0.0% 0 0.0%

86 0 0.0% 0 0.0%

Notes:

(1)

(2) Criteria 2: Well has a detection limit above the risk-based concentration (ND>RBC).

UTL = upper tolerance limit

Barium

Table 9-3.  Groundwater Samples where Analytical Detection Limits Exceed Maximum Detected 
Concentration and Background UTL

Aluminum

Antimony

Arsenic

Constituent of Potential 
Concern

Beryllium

Chromium, hexavalent

Nitrate as nitrogen

Fluoride

Lead

Molybdenum

Nickel

Chromium, total

Criteria 1: Well has a detection limit above the background UTL and the maximum detection is below the 
UTL (ND>UTL>max).

Cobalt

Zinc

Vanadium

Selenium

Silver

Thallium

Copper
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Maximum 
Detection Limit

Surface Water 
Screening 

Criteria
Maximum 
Detection Potential Issue?

(mg/L) (mg/L) (mg/L)

5.0E-01 1.0E+00 1.4E-01 No

1.2E-02 6.6E-04 1.1E-03 No

5.0E-04 5.0E-05 4.0E-04 No

5.0E-02 3.6E-04 4.0E-02 No

Notes:

mg/L = milligram(s) per liter

Mercury

Silver

Constituent of Potential Concern

Table 9-4.  Comparison of Floodplain Groundwater Concentrations to Analytical Detection Limits 
and Surface Water Criteria

Aluminum

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Maximum 
Detection Limit

Surface Water 
Screening 

Criteria
Maximum 
Detection Potential Issue?

(mg/L) (mg/L) (mg/L)

0.01 0.011 0.0004 No

0.01 0.02 0.253 No

Notes:

mg/L = milligram(s) per liter

Chromium, hexavalent

Vanadium

Table 9-5.  Comparison of Surface Water Concentrations to Analytical Detection Limits and 
Surface Water Criteria

Constituent of Potential Concern
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Total Number of 
Samples

Total Number of 
Non-detects

Number of Wells 
where the Max 
Detection is the 

EPC

Number of Wells 
with a Detection 

Limit Higher than the 
Max Detection and 

the RBC

294 273 16 0

384 375 8 0

460 270 2 0

559 198 9 0

374 354 14 0

374 373 1 0

2,881 993 0 0

374 361 7 3

1,049 691 15 0

491 65 75 5

2,780 1,130 24 0

474 412 35 1

380 379 1 0

563 35 22 0

1,049 570 9 0

844 271 94 1

396 228 12 0

374 366 7 0

374 372 2 2

462 90 11 0

1,049 324 10 0

Notes:

(1)

(2) See Appendix Q for calculations of RBCs.

EPC = exposure point concentration
OTM = of the mean
RBC = risk-based concentration
UCL = upper confidence limit

Arsenic

Nickel

Vanadium

Constituent of Potential 
Concern

Barium

Beryllium

Lead

Mercury

Table 9-6.  Comparison of Detection Limits to Maximum Detected Concentrations and to RBCs

Cadmium

Chromium, total

Aluminum

Antimony

Molybdenum

Cobalt

Copper

Fluoride

Chromium, hexavalent

Zinc

Nitrate as nitrogen

Selenium

Silver

Thallium

EPCs are the 95% UCL OTM, as calculated by ProUCL, if there are at least eight results including at 
least five detections; otherwise, the EPC is the maximum detected concentration.  
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1-2

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:
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1. The boundary lines shown are approximate and for reference only.

2. Source: San Bernadino County Assessor, Parcel quest, State     
Board of Equalization, Pacific Gas and Electric Company, 
Ecology and Environment and Plat maps provided by USBLM.

3. Map Source: CH2M HILL (2005-2008)

NOTES:

San Bernardino County (SBC) 

Burlington Northern Santa Fe Railroad (BNSF) 

Owned and Managed by U.S. Bureau of 
Land Management (USBLM) 

U.S. Bureau of Reclamation (USBLM) 

Caltrans Leased From Underlying Federal Owner 

Havasu National Wildlife Refuge (HNWR) 

Metropolitan Water District of 
Southern California (MWDSC) 

Pacific Gas and Electric Company (PG&E) 

Privately Owned 

State of California
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2. Map source: CH2M HILL (2005-2008)
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RFI/RI Volume 1

Risk Assessment Work 
Plan (RAWP)

and Addendum

RFI/RI Volume 2

RFI Volume 2 Addendum

ECV Tech Memos
1 Through 4

Part A Soil Sampling

RFI/RI Volume 3
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Topock GWRA Figure 1-4 Sept 2009.xls_Figure 1-4_10/6/2009

FIGURE

1-4

PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

OVERVIEW OF RISK ASSESSMENT IN THE 
TOPOCK REGULATORY PROCESS

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

RFI/RI Volume 1
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Abbreviations:
CMS/FS – Corrective Measures Study/ Feasibility Study
ECV – Ecological Comparison Values
GW – Groundwater
RFI/RI – RCRA Facility Investigation/ Remedial investigation
TCS – Topock Compressor Station
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Park
Moabi

C
olorado R

iver

PG&E
Topock
Compressor
Station

55
0

Topock, AZ

B
at C

ave W
ash

500

500

550

S
and D

u
n

es

500

550

600

650

60
0600

bridge

Flo
o

dp
lain

 (S
an

d D
u

nes)

BN&SF Railroad

Park Moabi Slough

Interstate 40
%&'(40

650

650

55
0

600

700

600

550

550 500

600

500

600

550

500

0 700 1,400

Feet

C
IT

Y
:  

 D
IV

/G
R

O
U

P
: 

  
D

B
: 

  L
D

: 
  

P
IC

: 
  

P
M

: 
  

T
M

: 
  

T
R

: 
  

P
ro

je
ct

 (
P

ro
je

ct
 #

)

GRAPHIC SCALE

Q
:\

P
G

E
\T

o
p

o
ck

\G
W

_
R

is
k\

M
X

D
\F

ig
_

2
-1

_
To

p
o

gr
a

p
h

y.
m

xd
 -

 9
/9

/2
00

9
 @

 1
1

:5
9:

0
7

 A
M
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FIGURE

2-1

PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

NOTES:
1.  Source:  Topographic data from E&E (1994) with 
additional aerial topographic mapping flown April 2004 
(CH2M HILL).

2.  California State Plane, NAD 83, Zone 5, US Feet
Contour interval is 10 feet, with indices at 50 feet.

3. Map Source: CH2M HILL (2005-2008)
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FIGURE

2-2

PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND

Qrf = Quaternary Colorado River and recent Floodplain Deposits

Qrg = Quaternary River Gravels

Qa = Quaternary Alluvium and surficial deposits, undifferentiated

Tb = Bouse Formation

Toa = Tertiary Alluvium (Fanglomerate of Metzer and Loeltz)

Tmc = Miocene Conglomerate (Bedrock)

pTbr = Pre-Tertiary Bedrock (Metadiorite, Gneiss, Granitic Rocks)

"
Detachment Fault
barbs on downthrown side 

Detachment Fault concealed 

Normal Fault 
ball on downthrown side 
:

NOTES:
1. Generalized surface geologic map compiled from
Metzger and Loeltz (1973), John (1987), Howard
et al. (1997) and PG&E technical reports.

2. Map Source: CH2M HILL (2005-2008)
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FIGURE

2-3

PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

SOURCE: CH2M HILL (2005-2008)
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AREAS TO BE ADDRESSED IN RFI/RI

FIGURE

2-7
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Location of Ephemeral Washes

PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

NOTES:
1.  AOC 13 is not depicted on this figure. It consists of
the unpaved areas within the compressor station.

2. AOC 20 is not depicted on this figure. It consists of
industrial floor drains within the compressor station.

3. Boundaries of all SWMUs, AOCs, and Other
Undesignated Areas are approximate. 

4. Map Source: CH2M HILL (2005-2008)
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Acronyms and Abbreviations:

Cr(VI) = Hexavalent chromium

USDOI = United States Department of the Interior

DTSC = California Environmental Protection Agency Department of Toxic Substances Control

FP = Floodplain 

SWTE = Groundwater-to-surface water transport evaluation

ICOPC = Initial constitent of potential concern

COPC = Constitent of potential concern

HHRA = Well-specific quantitative groundwater human health risk assessment

Notes:

Chemical sampled 
in site groundwater

Evaluate per General chemical 
(1)

Exclude from HHRA and SWTE

DETERMINATION OF INITIAL CONSTITUENTS OF POTENTIAL CONCERN (ICOPCs) 
(Section 3.2.2 and Appendix D)

General chemical parameters are those explicitly defined as such either in the RFI/RI Volume 2, 
or in the database of combined RFI/RI Volume 2 and RFI/RI Volume 2 Addendum data provided 

Chemical sampled 
in site groundwater

NO

YES
Evaluate per 

DTSC/USDOI?2 NO
General chemical 

parameter?1 

Cr(VI) or one of 

YES

Detected in site
groundwater?

(2)

Chemicals determined to be groundwater ICOPCs are carried forwards to the well-specific 
COPC selection process.  Determination of well-specific COPCs is discussed in Section 
4.1.1 and summarized in Figure 4-1.   

(4)

(3)

(1)

As discussed in Section 3.2.2, there are 13 general chemical parameters (categorized as 
“other inorganics” in this risk assessment) that DTSC and USDOI requested be carried 
through a screening-level evaluation in order to ascertain whether they should be included in 
the quantitative groundwater human health risk assessment or the groundwater-to-surface 
water transport evaluation.  

NO

Exclude from HHRA and SWTE

Exclude from HHRA and SWTE

As discussed in Section 3.2.2, total chromium and chloroform are not considered  ICOPCs 
for the quantitative groundwater human health risk assessment or the groundwater-to-
surface water transport evaluation, and therefore these two chemicals are not included 
among the "other chemicals in groundwater" which are processed through the screening 
evaluations described in Appendix D and summarized in Figure D-1.  

YES

DETERMINATION OF INITIAL CONSTITUENTS OF POTENTIAL CONCERN (ICOPCs) 
(Section 3.2.2 and Appendix D)

See Table 3-4b

Other
chemical in

General chemical parameters are those explicitly defined as such either in the RFI/RI Volume 2, 
or in the database of combined RFI/RI Volume 2 and RFI/RI Volume 2 Addendum data provided 
by CH2M HILL.  

Chemical sampled 
in site groundwater

NO

YES

YES

OUT

IN

Include as ground-
water ICOPC in 

HHRA and
floodplain ICOPC 

in SWTE4,5

Evaluate per 
DTSC/USDOI?2 NO

General chemical 
parameter?1 

Cr(VI) or one of 
17 metals?3 NO

YES

Detected in site
groundwater?

Groundwater 
screening evaluation OUT

IN

Transport-to-
surface water

screening evaluation

(2)

Chemicals determined to be groundwater ICOPCs are carried forwards to the well-specific 
COPC selection process.  Determination of well-specific COPCs is discussed in Section 
4.1.1 and summarized in Figure 4-1.   

(4)

Chemicals determined to be floodplain ICOPCs are carried forwards to the groundwater-to-
surface-water transport COPC selection process that is discussed in Section 4.1.2 and 
summarized in Figure4-2.   

(5)

(3)

(1)

As discussed in Section 3.2.2, there are 13 general chemical parameters (categorized as 
“other inorganics” in this risk assessment) that DTSC and USDOI requested be carried 
through a screening-level evaluation in order to ascertain whether they should be included in 
the quantitative groundwater human health risk assessment or the groundwater-to-surface 
water transport evaluation.  
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NO

See Table D-1

Exclude from HHRA and SWTE

Exclude from HHRA and SWTE

Exclude from SWTEExclude from HHRA 

As discussed in Section 3.2.2, total chromium and chloroform are not considered  ICOPCs 
for the quantitative groundwater human health risk assessment or the groundwater-to-
surface water transport evaluation, and therefore these two chemicals are not included 
among the "other chemicals in groundwater" which are processed through the screening 
evaluations described in Appendix D and summarized in Figure D-1.  

See Table D-2

YES

DETERMINATION OF INITIAL CONSTITUENTS OF POTENTIAL CONCERN (ICOPCs) 
(Section 3.2.2 and Appendix D)

See Table 3-4b

Other
chemical in 

groundwater6

See Flowchart D-1 for details

See Tables 3-7b and 3-
7c

General chemical parameters are those explicitly defined as such either in the RFI/RI Volume 2, 
or in the database of combined RFI/RI Volume 2 and RFI/RI Volume 2 Addendum data provided 
by CH2M HILL.  

Other chemicals detected in groundwater are processed through the human health groundwater 
screening evaluation and the groundwater-to-surface water transport screening evaluation, 
which are discussed in Appendix D and summarized in Figure D-1. 

(6)
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Chemicals determined to be groundwater ICOPCs are carried forwards to the well-specific 
COPC selection process.  Determination of well-specific COPCs is discussed in Section 
4.1.1 and summarized in Figure 4-1.   

(4)

Chemicals determined to be floodplain ICOPCs are carried forwards to the groundwater-to-
surface-water transport COPC selection process that is discussed in Section 4.1.2 and 
summarized in Figure4-2.   

(5)

(3)

(1)

As discussed in Section 3.2.2, there are 13 general chemical parameters (categorized as 
“other inorganics” in this risk assessment) that DTSC and USDOI requested be carried 
through a screening-level evaluation in order to ascertain whether they should be included in 
the quantitative groundwater human health risk assessment or the groundwater-to-surface 
water transport evaluation.  
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Include as 
floodplain ICOPC 

in SWTE 5

See Table D-1

Exclude from HHRA and SWTE

Exclude from HHRA and SWTE

Exclude from SWTEExclude from HHRA 

As discussed in Section 3.2.2, total chromium and chloroform are not considered  ICOPCs 
for the quantitative groundwater human health risk assessment or the groundwater-to-
surface water transport evaluation, and therefore these two chemicals are not included 
among the "other chemicals in groundwater" which are processed through the screening 
evaluations described in Appendix D and summarized in Figure D-1.  

See Table D-2
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DETERMINATION OF INITIAL CONSTITUENTS OF POTENTIAL CONCERN (ICOPCs) 
(Section 3.2.2 and Appendix D)

See Table 3-4b

Other
chemical in 

groundwater6

See Flowchart D-1 for details

See Table 3-7b See Table 3-7c

See Tables 3-7b and 3-
7c

General chemical parameters are those explicitly defined as such either in the RFI/RI Volume 2, 
or in the database of combined RFI/RI Volume 2 and RFI/RI Volume 2 Addendum data provided 
by CH2M HILL.  

Other chemicals detected in groundwater are processed through the human health groundwater 
screening evaluation and the groundwater-to-surface water transport screening evaluation, 
which are discussed in Appendix D and summarized in Figure D-1. 

(6)



 

Acronyms and Abbreviations:

95% UCL = 95 percent upper confidence limit of the mean

COPC = Constituent of potential concern

DL = Detection limit

EPC = Exposure point concentration

HHRA = Quantitative groundwater human health risk assessment

ICOPC = Initial constituent of potential concern

ND = Non-detect

UTL = Upper tolerance limit

Notes:

Groundwater 
ICOPC1

DETERMINATION OF WELL-SPECIFIC CONSTITUENTS OF POTENTIAL CONCERN (COPCs)
(Sections 4.1.1 and 4.1.2)

(1) The determination of groundwater ICOPCs is discussed in Section 3 and Appendix D and is 
i d i Fi 3 1

See Table 3-7b
Groundwater 

ICOPC1

NO

YES

Exclude from well-specific 
HHRA 

NO

Include as well-
specific COPC in 
HHRA2; EPC is 

maximum detection3

Well maximum >
background UTL?

Eight results and
five detections?

Well data ≤

DETERMINATION OF WELL-SPECIFIC CONSTITUENTS OF POTENTIAL CONCERN (COPCs)
(Sections 4.1.1 and 4.1.2)

YES, or background UTL not 
available

QUANTILE 

(1) The determination of groundwater ICOPCs is discussed in Section 3 and Appendix D and is 
summarized in Figure 3-1.   

(2) Chemicals determined to be well-specific COPCs are carried forwards to the quantitative 
well-specific groundwater human health risk assessment.  

Include as well-
specific COPC in  

(3) Exposure point concentration (EPC) is based on 95 percent upper confidence limit of the 
mean (95% UCL), if chemical/well dataset contains at least eight results including at least 
five detections; otherwise, EPC is based on maximum detected concentration.  

See Table 4 2

See Table 4-1a

See Table 3-7b
Groundwater 

ICOPC1

NO

YES

Exclude from well-specific 
HHRA 

NO

Include as well-
specific COPC in 
HHRA2; EPC is 

maximum detection3

Well maximum >
background UTL?

Eight results and
five detections?

Well data ≤
background data?

DETERMINATION OF WELL-SPECIFIC CONSTITUENTS OF POTENTIAL CONCERN (COPCs)
(Sections 4.1.1 and 4.1.2)

YES, or background UTL not 
available

QUANTILE 
TEST

YES

NO
Well data ≤

background data?

YES

NO
MANN-WHITNEY
OR GEHAN TEST

(1) The determination of groundwater ICOPCs is discussed in Section 3 and Appendix D and is 
summarized in Figure 3-1.   

(2) Chemicals determined to be well-specific COPCs are carried forwards to the quantitative 
well-specific groundwater human health risk assessment.  
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Exclude from well-specific 
HHRA 

Include as well-
specific COPC in  
HHRA2; EPC is 

95% UCL3

Include as well-
specific COPC in  
HHRA2; EPC is 

95% UCL3

(3) Exposure point concentration (EPC) is based on 95 percent upper confidence limit of the 
mean (95% UCL), if chemical/well dataset contains at least eight results including at least 
five detections; otherwise, EPC is based on maximum detected concentration.  

See Table 4-2

See Table 4-1a

See Table 4-1b

See Table 3-7b

NO, or inconclusive
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OR GEHAN TEST

(1) The determination of groundwater ICOPCs is discussed in Section 3 and Appendix D and is 
summarized in Figure 3-1.   

(2) Chemicals determined to be well-specific COPCs are carried forwards to the quantitative 
well-specific groundwater human health risk assessment.  
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HHRA2; EPC is 
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(3) Exposure point concentration (EPC) is based on 95 percent upper confidence limit of the 
mean (95% UCL), if chemical/well dataset contains at least eight results including at least 
five detections; otherwise, EPC is based on maximum detected concentration.  

See Table 4-2

See Table 4-1a

See Table 4-1b

See Table 3-7b

NO, or inconclusive



 

Acronyms and Abbreviations:

95% UCL = 95 percent upper confidence limit of the mean

COPC = Constituent of potential concern

EPC = Exposure point concentration

ICOPC = Initial constituent of potential concern

ND = Non-detect

SWTE = Groundwater-to-surface water transport evaluation

UTL = Upper tolerance limit

Notes:

Floodplain ICOPC1

DETERMINATION OF FLOODPLAIN CONSTITUENTS OF POTENTIAL CONCERN (COPCs)
(Sections 4.1.1 and 4.1.4)

(1) The determination of floodplain ICOPCs is discussed in Section 3 and Appendix D and is 
summarized in Figure 3-1.   

See Table 3-7c Floodplain ICOPC1
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(1) The determination of floodplain ICOPCs is discussed in Section 3 and Appendix D and is 
summarized in Figure 3-1.   

(2) Chemicals determined to be floodplain COPCs are carried forwards to the groundwater-to-
surface water transport evaluation, which is presented in Section 4.2 and summarized in 
Figure 4-3.  
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(1) The determination of floodplain ICOPCs is discussed in Section 3 and Appendix D and is 
summarized in Figure 3-1.   

(2) Chemicals determined to be floodplain COPCs are carried forwards to the groundwater-to-
surface water transport evaluation, which is presented in Section 4.2 and summarized in 
Figure 4-3.  
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(1) The determination of floodplain ICOPCs is discussed in Section 3 and Appendix D and is 
summarized in Figure 3-1.   

(2) Chemicals determined to be floodplain COPCs are carried forwards to the groundwater-to-
surface water transport evaluation, which is presented in Section 4.2 and summarized in 
Figure 4-3.  
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Acronyms and Abbreviations:

COPC = Constituent of potential concern

crit. = Criterion

DSW = Downstream surface water

EPC = Exposure point concentration

FP = Floodplain

RAs = Human health and ecological risk assessments 

USW = Upstream (i.e. , background) surface water

Notes:

Floodplain COPC1

GROUNDWATER-TO-SURFACE WATER TRANSPORT EVALUATION
(Section 4.2)

(1) The determination of floodplain COPCs is discussed in Section 4.1.2 and is summarized in 
Figure 4-2.
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(1) The determination of floodplain COPCs is discussed in Section 4.1.2 and is summarized in 
Figure 4-2.
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water human health and ecological risk assessment.  No chemicals are determined to be 
COPCs in surface water.  
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NEEDLES, CALIFORNIA

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

Potentially complete pathway included in the quantitative risk assessment.

Potentially complete pathway further evaluated in the risk assessment.

● Potentially complete exposure route included in the quantitative risk assessment.

○

This arrow denotes volatilization during showering/bathing.  As described in Section 
3 and Appendix D, a detailed evaluation of the RFI/RI Volume 2 (CH2M HILL, 2009a) 
and Draft RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) data supports that 
volatile organic compounds (VOCS) are not constituents of potential concern.  
Accordingly, inhalation exposure to VOCs is considered to be an 
incomplete/insignificant pathway in the risk assessment.

KEY

PRIMARY
SOURCES

PRIMARY
SOURCE

MEDIA
SECONDARY

SOURCES

SECONDARY
SOURCE

MEDIA

PRIMARY
RELEASE

MECHANISMS

SECONDARY
RELEASE

MECHANISMS
EXPOSURE

MEDIA
EXPOSURE

ROUTES

RECEPTOR

R
EC

R
EA

TI
O

N
AL

 U
SE

R

H
YP

O
TH

ET
IC

AL
 F

U
TU

R
E 

G
R

O
U

N
D

W
AT

ER
 U

SE
R

 (4
)

DISCHARGE OF 
UNTREATED 

WASTEWATER (BAT 
CAVE WASH)

SURFACE SOIL SUBSURFACE SOIL GROUNDWATERPERCOLATION /
INFILTRATION

DOMESTIC WATER 
SUPPLY 

WELL

EXTRACTED 
GROUND-

WATER

INDOOR
AIR

INGESTION

DERMAL CONTACT

INHALATION

SURFACE WATERDISCHARGE TO 
SURFACE WATER

●

●



AQ
U

AT
IC

 E
C

O
LO

C
IC

AL
 

R
EC

EP
TO

R

(1)

(2)

(3)

Potentially complete exposure route further evaluated in the risk assessment. See 
Notes (2), (3), and (5) below.

This arrow denotes partitioning between soil and groundwater.  (1)   

(2)   

This arrow denotes groundwater-to-surface water transport.  Section 4.2 presents a 
detailed evaluation of this transport pathway, in accordance with the approach set 
forth in the RAWP (ARCADIS, 2008).  As discussed, the empirical data suggest that 
potential site-related chemicals in groundwater are not being transported in 
significant concentrations to the Colorado River. Accordingly, the groundwater-to-
surface water transport pathway will not be evaluated any further in this risk 
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FIGURE

5-1

PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

CONCEPTUAL SITE MODEL

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

Potentially complete pathway included in the quantitative risk assessment.

Potentially complete pathway further evaluated in the risk assessment.

● Potentially complete exposure route included in the quantitative risk assessment.

○

This arrow denotes volatilization during showering/bathing.  As described in Section 
3 and Appendix D, a detailed evaluation of the RFI/RI Volume 2 (CH2M HILL, 2009a) 
and Draft RFI/RI Volume 2 Addendum (CH2M HILL, 2009b) data supports that 
volatile organic compounds (VOCS) are not constituents of potential concern.  
Accordingly, inhalation exposure to VOCs is considered to be an 
incomplete/insignificant pathway in the risk assessment.
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Potentially complete exposure route further evaluated in the risk assessment. See 
Notes (2), (3), and (5) below.

This arrow denotes partitioning between soil and groundwater.  (1)   

(2)   

This arrow denotes groundwater-to-surface water transport.  Section 4.2 presents a 
detailed evaluation of this transport pathway, in accordance with the approach set 
forth in the RAWP (ARCADIS, 2008).  As discussed, the empirical data suggest that 
potential site-related chemicals in groundwater are not being transported in 
significant concentrations to the Colorado River. Accordingly, the groundwater-to-
surface water transport pathway will not be evaluated any further in this risk 
assessment. 

(3)   

(4)   As described in the text, under current conditions there are no users of the 
groundwater impacted by the plume and, thus, no potential for human exposure.  
Groundwater users in this risk assessment, therefore, are strictly hypothetical and 
should not be construed to represent actual receptors.

Additional potential ecological exposure pathways were added based on comments 
to the Draft February 2009 Groundwater Risk Assessment by DTSC and are 
evaluated further in Appendix I.
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NOTES:
1.  Shown is the cancer risk resulting from arsenic, the only constituents of potential concern.  Therefore, “not 
sampled” and “not detected” well labels indicate where arsenic was not sampled or not detected.
2.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
3.  Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
4. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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3.  Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
4. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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NOTES: 
1.  Shown are percentage contributions to the estimated potential cumulative noncancer hazard indices for COPCs
contributing over 20% at a specific well.  Wells included have an estimated potential cumulative noncancer hazard index 
for the future hypothetical child groundwater user above 1.0.  See Table 7-4 for complete details.
2.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
3.  Hexvalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
4. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

CONTRIBUTIONS OF COPCs TO ESTIMATED 
POTENTIAL NONCANCER HAZARD INDICES: 

FUTURE HYPOTHETICAL CHILD GROUNDWATER USER

FIGURE

7-3

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:

Well With Cumulative 
Hazard Index Above 1.01

Example: Well ID CW-3M
Contributions of different COPCs to the total estimated 
potential noncancer hazard index.

Molybdenum approximately 30%

Vanadium approximately 70%

Hexvalent Chromium Plume3

Floodplain Zone
2

PG&E Property Boundaries

Hexavalent Chromium plume from October 2007

Shallow Wells

Mid-Depth Wells

Deep Wells

Well With Cumulative Hazard Index Above 1.01

Color illustrates constituents of potential concern 
(COPCs) and wedge size illustrates the 
approximate contribution (%) of COPCs to the 
estimated potential cumulative noncancer 
hazard indices: future hypothetical child 
groundwater user.

Constituents of Potential Concern (COPCs):

Antimony

Arsenic

Barium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Molybdenum

Nitrate as nitrogen

Selenium

Silver

Vanadium

Thallium

Other Sampling Location#*
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Feet

NOTES: 

1.  See Table 7-5 for complete details.
2.  Screening criterion for lead is the California Action Level (CAL) because no maximum contaminant level (MCL) is promulgated.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4.   Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium concentration 
of 50 ug/L, as defined in the RFI/RI Volume 2.
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

ESTIMATED EPCs IN GROUNDWATER - LEAD

FIGURE

7-4

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:
Estimated Exposure Point Concentrations 
(EPCs) in Groundwater- Lead (mg/L)

#* Not sampled

#* Not detected

Under CAL (0.015)

0.015 < EPC ≤ 0.030

0.030 < EPC ≤  0.045

0.045 < EPC ≤ 0.076

Floodplain Zone3

Hexvalent Chromium Plume4

Hexavalent Chromium plume from October 2007

Shallow Wells

Mid-Depth Wells

Deep Wells

PG&E Property Boundaries
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Feet

NOTES: 
1. Well identification labels are shown on this figure only for wells in which Nitrate as Nitrogen is contributing materially to the 
estimated cumulative noncancer hazard based on the analysis presented in Appendix P.
2. Hazard indices are indicated for all wells where the HI for Nitrate exceeds the threshold HI of 1.0. See Table 7-2 
for complete details.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4. Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

ESTIMATED POTENTIAL NONCANCER 
HAZARD INDICES FOR NITRATE AS NITROGEN: 

FUTURE HYPOTHETICAL CHILD GROUNDWATER USER

FIGURE

7-5

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:
Estimated Potential Noncancer Hazard Indices (HI) for Nitrate 
(as Nitrogen): Future Hypothetical Child Groundwater User

#* Not Sampled
#* Not Detected

≤ 1.0

1.0 < HI ≤ 5.0

5.0 < HI ≤ 50

50 < HI

Floodplain Zone3

Hexvalent Chromium Plume4

Hexavalent Chromium plume from October 2007

Shallow Wells

Mid-Depth Wells
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PG&E Property Boundaries
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NOTES:
1. Well identification labels are shown on this figure only for wells in which Selenium is contributing materially to the 
estimated cumulative noncancer hazard based on the analysis presented in Appendix P.
2.  Hazard indices are indicated for all wells where the HI for Selenium exceeds the threshold HI of 1.0. See Table 7-2 for 
complete details.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4.  Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.C
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PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

ESTIMATED POTENTIAL NONCANCER 
HAZARD INDICES FOR SELENIUM: 

FUTURE HYPOTHETICAL CHILD GROUNDWATER USER

FIGURE

7-6

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:
Estimated Potential Noncancer Hazard Indices (HI) for 
Selenium: Future Hypothetical Child Groundwater User

#* Not Sampled

#* Not Detected

≤ 1.0

1.0 < HI ≤ 5.0

5.0 < HI ≤ 50

50 < HI

Floodplain Zone3

Hexvalent Chromium Plume4

Hexavalent Chromium plume from October 2007

Shallow Wells

Mid-Depth Wells

Deep Wells

PG&E Property Boundaries

2

Q
:\P

G
E

\T
op

oc
k\

G
W

_R
is

k\
M

X
D

\F
ig

_7
-6

_N
H

I-S
e.

m
xd

 - 
9/

10
/2

00
9 

@
 5

:2
3:

35
 P

M



#*#*

#*

#*#*

#*#*

#*

#*

#*

#*

#*

#*

#*#*#*

#*

#*

#*

#*#*

#*

#*

#*

#*#*#*

#*#*

#*

#*

#*#*

#*

#*

#*#*

#*#*#*

#*#*#*

#*#*

#*#*#*#*#*#*

#*#*

#*#*

#*#*#*#*#*#*

#*

#*#*

#*#*#*

#*#*#*

#*#*#*

#*#*#*

#*

#*#*

#*#*

#*

#*#*#*

#*

#*#*

#*

#*#*#*
#*#*

#*#*#*

#* #* #*

#*

#*

#*

#*#*#*

#*
#*#*

#*#*#*

#*#*
#*

#*

#*

#*

#*#*

#*

#*#*#*#*#*#* #*#*#*#*#*#*#*#*#*

#*#*#*

#*#*#*
#*#*#*

#*#*#*

#*#*#*

#*

#*

#*

#*#*#*

#*

#*

C
olorado R

iver

PG&E Parcel No. 650-151-06

PG&E Parcel No. 650-151-08

MW-6

MW-1

MW-10

CW-2D

MW-33-40
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Feet

NOTES: 
1. Well identification labels are shown on this figure only for wells in which Fluoride is contributing materially to the estimated 
cumulative noncancer hazard based on the analysis presented in Appendix P.
2. Hazard indices are indicated for all wells where the HI for Fluoride exceeds the threshold HI of 1.0  See Table 7-2 for 
complete details.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4.  Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

ESTIMATED POTENTIAL NONCANCER 
HAZARD INDICES FOR FLUORIDE: 

FUTURE HYPOTHETICAL CHILD GROUNDWATER USER

FIGURE

7-7

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:
Estimated Potential Noncancer Hazard Index (HI) 
for Fluoride: Future Hypothetical Child Groundwater User

#* Not Sampled

#* Not Detected

≤ 1.0

1.0 < HI ≤ 5.0

5.0 < HI ≤ 50

50 < HI

Floodplain Zone3

Hexvalent Chromium Plume4

Hexavalent Chromium plume from October 2007
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Mid-Depth Wells

Deep Wells

PG&E Property Boundaries
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0 500 1,000
Feet

NOTES: 
1. Well identification labels are shown on this figure only for wells in which Molybdenum is contributing materially to the estimated 
cumulative noncancer hazard based on the analysis presented in Appendix P.
2.  Hazard indices are indicated for all wells where the HI for Molybdenum exceeds the threshold HI of 1.0. 
See Table 7-2 for complete details.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4.  Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.  
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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PG&E TOPOCK COMPRESSOR STATION
NEEDLES, CALIFORNIA

ESTIMATED POTENTIAL NONCANCER 
HAZARD INDICES FOR MOLYBDENUM: 

FUTURE HYPOTHETICAL CHILD GROUNDWATER USER

FIGURE

7-8

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:
Estimated Potential Noncancer Hazard Indices (HI) for
Molybdenum: Future Hypothetical Child Groundwater User 
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NOTES: 
1. Well identification labels are shown on this figure only for wells in which Vanadium is contributing materially to the estimated 
cumulative noncancer hazard based on the analysis presented in Appendix P.
2.  Hazard indices are indicated for all wells where the HI for Vanadium exceeds the threshold HI of 1.0. See Table 7-2 for 
complete details.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4.  Hexevalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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NEEDLES, CALIFORNIA

ESTIMATED POTENTIAL NONCANCER 
HAZARD INDICES FOR VANADIUM: 

FUTURE HYPOTHETICAL CHILD GROUNDWATER USER

FIGURE

7-9

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:
Estimated Potential Noncancer Hazard Indices (HI) for
Vanadium: Future Hypothetical Child Groundwater User
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NOTES: 
1. Well identification labels are shown on this figure only for wells in which Antimony is contributing materially to the estimated 
cumulative noncancer hazard based on the analysis presented in Appendix P.
2.  Hazard indices are indicated for all wells where the HI for Antimony exceeds the threshold HI of 1.0. See Table 7-2 for 
complete details.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4.  Hexevalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
shown in Table 3-3 are based on the depth-specific plumes.
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.C
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NEEDLES, CALIFORNIA

ESTIMATED POTENTIAL NONCANCER 
HAZARD INDICES FOR ANTIMONY: 

FUTURE HYPOTHETICAL CHILD GROUNDWATER USER

FIGURE

7-10

HERA OF GROUNDWATER IMPACTED BY 
ACTIVITIES AT SWMU 1/AOC 1 AND SWMU 2

LEGEND:
Estimated Potential Noncancer Hazard Indices (HI) for 
Antimony: Future Hypothetical Child Groundwater User
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NOTES: 
1. Well identification labels are shown on this figure only for wells in which Arsenic is contributing materially to the estimated 
cumulative noncancer hazard based on the analysis presented in Appendix P.
2.  Hazard indices are indicated for all wells where the HI for Arsenic exceeds the threshold HI of 1.0. See Table 7-2 for 
complete details.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4.  Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
shown in Table 3-3 are based on the depth-specific plumes.
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.
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NOTES: 
1. Well identification labels are shown on this figure only for wells in which Hexvalent Chromium is contributing materially to 
the estimated cumulative noncancer hazard based on the analysis presented in Appendix P.
2.  Hazard indices are indicated for all wells where the HI for Hexavalent Chromium exceeds the threshold HI of 1.0. 
See Table 7-2 for complete details.
3.  Floodplain zone is defined as such for purposes of evaluating the groundwater-to-surface water transport pathway.
4.  Hexavalent chromium plume shown is a superposition of three variable-depth plumes, each at a hexavalent chromium 
concentration of 50 ug/L, as defined in the RFI/RI Volume 2.
5. Wells denoted (*) are slant-drilled wells sampled beneath the Colorado River.C
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Groundwater Data Summary 



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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CW-1D 02/07/2005 CW-1D N 52 U 5 U 10 U 72.1 3 U 3 U 1 U 3 U 5 U 1 U 2.1 U 0.2 U 51.8 5 U 10 U 3 U 15 U 89.3 18.5 

CW-1D 02/22/2005 CW-01D-002 N 50 U 3 U 5 U 69.3 1 U 5 U 1 U 5 U 49.9 5 U 5 U 20 U

CW-1D 09/15/2005 CW-01D-003 N 52 U 5 U 10 U 47.8 4.2 U 3 U 1.6 4.2 U 5 U 1 U 3.6 0.2 U 32.1 5.5 10 U 3 U 15 U 34.2 111 

CW-1D 12/19/2005 CW-01D-006 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1.1 J 2 U 0.2 U 27.9 20 U 5.2 5 U 1 U 12.2 29.1 

CW-1D 06/06/2006 CW-01D-008 N 52 U 3 U 5 U 300 U 2.4 2 U 2.2 5 U 10 U 1.2 2 U 0.2 U 20.8 20 U 5 U 5 U 1 U 13.9 20 U

CW-1D 10/10/2006 CW-01D-010 N 52 U 3 U 5 U 300 U 1 U 2 U 1.3 5 U 10 U 1 U 2 U 0.2 U 34.7 20 U 5 U 5 U 2.1 U 5 U 20 U

CW-1D 05/02/2007 CW-01D-012 N 50 U 2 U 2.75 21 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U 12.9 1.65 2.35 1 U 1 U 5.05 10 U

CW-1D 10/17/2007 CW-01D-014 N 118 2 U 2.32 20.3 1 U 1 U 1.05 1 U 1 U 0.2 U 1 U 0.2 U 12 1 U 2.17 1 U 1 U 4.16 113 

CW-1M 02/08/2005 CW-1M N 52 U 5 U 10 U 44.4 3 U 3 U 12.8 3 U 5 U 13.4 2.1 U 0.2 U 19.6 5 U 10 U 3 U 15 U 97.7 80.2 

CW-1M 02/08/2005 CW-1M N 12 

CW-1M 02/22/2005 CW-01M-002 N 50 U 3 U 5 U 50.9 15.8 5 U 14.9 5 U 20.1 5 U 5 U 20 U

CW-1M 09/15/2005 CW-01M-003 N 52 U 5 U 10 U 56.6 3 U 3 U 17.8 3 U 5 U 18.1 5.4 0.2 U 21.6 5 U 10 U 3 U 15 U 28.3 248 

CW-1M 12/19/2005 CW-01M-006 N 52 U 3 U 5 U 300 U 1 U 2 U 17.4 5 U 10 U 17.2 2 U 0.2 U 18.1 20 U 5 U 5 U 1 U 12.9 20 U

CW-1M 12/19/2005 MW-92-006 FD 52 U 3 U 5 U 300 U 1 U 2 U 16.9 5 U 10 U 17.1 2 U 0.2 U 18.4 20 U 5 U 5 U 1 U 13.5 20 U

CW-1M 05/02/2006 CW-01M-CIS N 50 U 2 U 2.22 69.6 1 U 1 U 17.1 1 U 1.21 15.1 1 U 0.2 U 23.9 1.73 1 U 1 U 1 U 4.19 10 U

CW-1M 10/11/2006 CW-01M-010 N 52 U 3 U 5 U 300 U 1 U 2 U 12.1 5 U 10 U 12.7 2 U 0.2 U 24.4 20 U 5 U 5 U 2.1 U 5 U 20 U

CW-1M 05/02/2007 CW-01M-012 N 50 U 2 U 2.28 86.2 1 U 1 U 8.08 1 U 1 U 6.9 1 U 0.2 U 21.6 1.87 1.6 1 U 1 U 3.74 10 U

CW-1M 10/17/2007 CW-01M-014 N 50 U 2 U 2.06 86.1 1 U 1 U 4.81 1 U 3.03 3.9 J 1 U 0.2 U 19.5 1 U 1.93 1 U 1 U 3.57 19 

CW-2D 02/08/2005 CW-2D N 52 U 5 U 10 U 76.6 3 U 3 U 1 U 3 U 5 U 1 U 2.1 U 0.2 U 50.1 5.6 10 U 3 U 15 U 121 52.2 

CW-2D 02/23/2005 CW-02D-002 N 50 U 3 U 5 U 70.2 1 UJ 5 U 1 U 5 U 51.8 5 U 5 U 20 U

CW-2D 09/15/2005 CW-02D-003 N 52 U 5 U 10 U 44.9 4.2 U 4.2 U 1.6 4.2 U 5 U 1 U 4.2 U 0.2 U 41.6 5 U 10 U 4.2 U 15 U 42.2 26.2 

CW-2D 12/05/2005 CW-02D-006 N 52 U 3 U 5 U 300 U 1 U 2.1 U 2.7 5 U 10 U 2 J 2 U 0.2 U 46.6 20 U 8.3 U 5 U 1 U 8.9 20 U

CW-2D 06/07/2006 CW-02D-008 N 52 U 3 U 5 U 300 U 2.4 2 U 3.1 5 U 10 U 3.3 2 U 0.2 U 33.9 20 U 5 U 5 U 1 U 17.5 20 U

CW-2D 10/11/2006 CW-02D-010 N 52 U 3 U 5 U 300 U 1 U 2 U 2.6 5 U 10 U 3 2 U 0.2 U 60 20 U 5 U 5 U 2.1 U 5 U 20 U

CW-2D 05/04/2007 CW-02D-012 N 50 U 2 U 3.9 15.2 1 U 1 U 4.31 1 U 3.47 1.8 1 U 0.2 U 73.2 1.42 2 1 U 1 U 5.45 10 U

CW-2D 10/18/2007 CW-02D-014 N 50 U 2 U 4.91 10.6 1 U 1 U 1.55 1 U 1.84 1 U 1 U 0.2 U 64.7 1 U 2.29 1 U 1 U 6.18 10 U

CW-2M 02/09/2005 CW-2M-001 N 52 U 5 U 10 U 68.4 3 U 3 U 11.6 3 U 5 U 13 2.1 U 0.2 U 29.2 5 U 10 U 3 U 15 U 116 33.2 J

CW-2M 02/09/2005 CW-2M-001 N 13.4 

CW-2M 02/09/2005 CW-90-001 FD 52 U 5 U 10 U 68 3 U 3 U 11.9 3 U 5 U 13.1 2.1 U 0.2 U 28 5 U 10 U 3 U 15 U 124 15.8 J

CW-2M 02/09/2005 CW-90-001 FD 13 

CW-2M 02/23/2005 CW-02M-002 N 50 U 3 U 5 U 59.6 18.6 5 U 14.6 5 U 26.7 5 U 5 U 20 U

CW-2M 09/15/2005 CW-02M-003 N 52 U 5 U 10 U 48.1 3 U 3 U 15.5 3 U 5 U 15.6 6.7 0.2 U 23.1 5 U 10 U 3 U 15 U 34.1 215 J

CW-2M 09/15/2005 MW-91-003 FD 52 U 5 U 10 U 45.3 3 U 3 U 14.7 3 U 5 U 15.8 4.9 0.2 U 21.1 5 U 10 U 3 U 15 U 30.7 20 UJ

CW-2M 12/06/2005 CW-02M-006 N 52 U 3 U 5 U 300 U 1 U 2 U 15.8 5 U 10 U 14.3 2 U 0.2 U 20.1 20 U 5 U 5 U 1 U 7.8 20 U

CW-2M 12/06/2005 MW-91-006 FD 52 U 3 U 5 U 300 U 1 U 2 U 16.1 5 U 10 U 13.5 2 U 0.2 U 20 20 U 5 U 5 U 1 U 7.4 27.2 

CW-2M 05/02/2006 CW-02M-CIS N 50 U 2 U 2.79 58.6 1 U 1 U 15.7 1 U 1 U 15.5 1 U 0.2 U 24.7 1 U 1 U 1 U 1 U 5.13 10 U

Table A-1a.  Groundwater Data Summary – Site – Metals
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

CW-2M 10/11/2006 CW-02M-010 N 52 U 3 U 5 U 300 U 1 U 2 U 14.3 5 U 10 U 15.6 2 U 0.2 U 25.4 20 U 5 U 5 U 2.1 U 5 U 20 U

CW-2M 05/04/2007 CW-02M-012 N 50 U 2 U 2.46 60 1 U 1 U 16 1 U 1 U 15.3 1 U 0.2 U 22.9 1.17 1 U 1 U 1 U 4.24 10 U

CW-2M 10/18/2007 CW-02M-014 N 50 U 2 U 2.35 60.9 1 U 1 U 15.1 1 U 2.61 14.5 1 U 0.2 U 23.3 1.5 1 U 1 U 1 U 4.17 10 U

CW-3D 02/08/2005 CW-3D N 52 U 5 U 10 U 100 3 U 3 U 1 U 3 U 5 U 1 U 2.1 U 0.2 U 59 7.6 10 U 3 U 15 U 115 27.6 

CW-3D 02/22/2005 CW-03D-002 N 50 U 3 U 5 U 119 1 U 5 U 1 U 5 U 59.9 5 U 5 U 20 U

CW-3D 09/16/2005 CW-03D-003 N 52 U 5 U 10 U 69.3 4.2 U 4.2 U 1 U 4.2 U 5 U 1 U 4.2 U 0.2 U 29.2 6.2 10 U 4.2 U 15 U 31.6 20.9 U

CW-3D 12/05/2005 CW-03D-006 N 52 U 3 U 5 U 300 U 1 U 2.1 U 2.5 5 U 10 U 2 2 U 0.2 U 38.6 20 U 8.3 U 5 U 1 U 6.6 20 U

CW-3D 06/07/2006 CW-03D-008 N 52 U 3 U 5 U 300 U 2.4 2 U 3.4 5 U 10 U 3.1 2 U 0.2 U 30 20 U 5 U 5 U 1.2 17.9 20 U

CW-3D 10/11/2006 CW-03D-010 N 52 U 3 U 5 U 300 U 1 U 2 U 2 5 U 10 U 2.5 2 U 0.2 U 52 20 U 5 U 5 U 2.1 U 5 U 20 U

CW-3D 05/02/2007 CW-03D-012 N 50 U 2 U 1.28 25 1 U 1 U 4.95 1 U 1 U 4.7 1 U 0.2 U 60.5 3.01 1 U 1 U 1 U 2.19 10 U

CW-3D 10/18/2007 CW-03D-014 N 50 U 2 U 1.72 12.7 1 U 1 U 2.63 1 U 1 U 2.5 1 U 0.2 U 88.2 1 U 1.84 1 U 1 U 2.75 10 U

CW-3M 02/10/2005 CW-3M-001 N 52 U 5 U 10 U 61.1 3 U 3 U 5.2 3 U 5 U 5.7 2.1 U 0.2 U 37.8 5 10 U 3 U 15 U 98.3 42.4 

CW-3M 02/10/2005 CW-3M-001 N 6.4 

CW-3M 02/22/2005 CW-03M-002 N 50 U 3 U 5 U 54.3 7.7 5 U 6.3 5 U 34.2 5 U 5 U 20 U

CW-3M 09/16/2005 CW-03M-003 N 52 U 5 U 10 U 41.3 3 U 3 U 8.1 3 U 5 U 8.8 2.9 0.2 U 24.2 5.7 10 U 3 U 15 U 27.4 26.7 

CW-3M 12/05/2005 CW-03M-006 N 52 U 3 U 5 U 300 U 1 U 2 U 10 5 U 10 U 10.6 2 U 0.2 U 23.4 20 U 5 U 5 U 1 U 6.4 61.7 

CW-3M 06/07/2006 CW-03M-008 N 52 U 3 U 5 U 300 U 1.9 2 U 9.7 5 U 10 U 11.3 2 U 0.2 U 15.4 20 U 5 U 5 U 1 U 12.4 20 U

CW-3M 10/10/2006 CW-03M-010 N 52 U 3 U 5 U 300 U 1 U 2 U 9.4 5 U 10 U 11.3 2 U 0.2 U 20.1 20 U 5 U 5 U 2.1 U 5 U 20 U

CW-3M 05/02/2007 CIS-001 N 50 U 2 U 1.22 54.2 1 U 1 U 11.2 1 U 1 U 11.4 1 U 0.2 U 21.4 1 U 1 U 1 U 1 U 2.31 10 U

CW-3M 05/02/2007 MW-91-012 FD 50 U 2 U 1.3 53.7 1 U 1 U 11.4 1 U 1 U 11.4 1 U 0.2 U 21 1.21 1 U 1 U 1 U 2.43 10 U

CW-3M 10/18/2007 CW-03M-014 N 50 U 2 U 1.3 51.1 1 U 1 U 11.9 1 U 1.41 11.8 1 U 0.2 U 21.6 1 U 1 U 1 U 1 U 2.24 10 U

CW-4D 02/07/2005 CW-4D N 52 U 5 U 10 U 74.1 3 U 3 U 1 U 3 U 5 U 1 U 2.1 U 0.2 U 39.1 5.6 10 U 3 U 15 U 109 25.7 

CW-4D 02/23/2005 CW-04D-002 N 50 U 3 U 5 U 70.3 1 UJ 5 U 1 U 5 U 44.2 5 U 5 U 20 U

CW-4D 09/13/2005 CW-04D-003 N 52 U 5 U 10 U 37.5 3.1 U 3.1 U 1 U 3.1 U 15.4 1 U 5 U 0.2 U 26 5 U 10 U 3.1 U 15 U 7.9 32.3 

CW-4D 12/06/2005 CW-04D-006 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 35.7 20 U 5 U 5 U 1 U 10.9 20 U

CW-4D 06/06/2006 CW-04D-008 N 52 U 3 U 5 U 300 U 2 2 U 2.4 5 U 10 U 2.6 2 U 0.2 U 21.8 20 U 5.3 5 U 1 U 14 20 U

CW-4D 10/11/2006 CW-04D-010 N 52 U 3 U 5 U 300 U 1 U 2 U 2.4 5 U 10 U 2.3 2 U 0.2 U 43.6 20 U 5 U 5 U 2.1 U 5 U 20 U

CW-4D 05/01/2007 CW-04D-012 N 50 U 2 U 3.42 32.9 1 U 1 U 3.6 1 U 1 U 2.8 1 U 0.2 U 42.5 1.6 1 U 1 U 1 U 2.84 10 U

CW-4D 10/18/2007 CW-04D-014 N 50 U 2 U 3.89 30.1 1 U 1 U 3.73 1 U 1 U 3.4 1 U 0.2 U 39.1 1 U 1.34 1 U 1 U 4.19 10 U

CW-4M 02/07/2005 CW-4M N 52 U 5 U 10 U 69.9 3 U 3 U 9.2 3 U 5 U 11.1 2.1 U 0.2 U 11.5 5 U 10 U 3 U 15 U 95.3 31.6 

CW-4M 02/07/2005 CW-4M N 10.5 

CW-4M 02/23/2005 CW-04M-002 N 50 U 3 U 5 U 67.4 14.9 5 U 15.6 5 U 12.3 5 U 5 U 20 U

CW-4M 09/13/2005 CW-04M-003 N 52 U 5 U 10 U 69.7 3.1 U 3.1 U 19 3.1 U 21.8 19.2 5.5 0.2 U 12.3 5 U 10 U 3.1 U 15 U 10.3 31.5 

CW-4M 12/06/2005 CW-04M-006 N 52 U 3 U 5 U 300 U 1 U 2 U 2.4 5 U 10 U 0.2 U 2 U 0.2 U 31 20 U 5 U 5 U 1 U 8.1 20 U

CW-4M 06/06/2006 CW-04M-008 N 52 U 3 U 5 U 300 U 1.6 2 U 19.9 5 U 10 U 21.4 2 U 0.2 U 7.3 20 U 5 U 5 U 1 U 11.1 20 U

CW-4M 10/11/2006 CW-04M-010 N 52 U 3 U 5 U 300 U 1 U 2 U 16.8 5 U 10 U 21.2 2 U 0.2 U 16 20 U 5 U 5 U 2.1 U 5 U 20 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

CW-4M 05/01/2007 CIS-007 N 50 U 2 U 2.46 75.8 1 U 1 U 21.8 1 U 1 U 20.8 1 U 0.2 U 11.3 2.19 1.04 1 U 1 U 3.4 10 U

CW-4M 10/18/2007 CW-04M-014 N 50 U 2 U 2.7 71.8 1 U 1 U 20.7 1 U 3.48 20.7 1 U 0.2 U 11.5 1 U 1.02 1 U 1 U 3.96 10 U

CW-4M 10/18/2007 MW-91-014 FD 50 U 2 U 2.69 73.7 1 U 1 U 21.7 1 U 3.89 21 1 U 0.2 U 12.1 1 U 1.1 1 U 1 U 4.01 10 U

MW-1 07/26/1997 07-26-1997_MW-1 N 230 

MW-1 09/01/1997 MW-1_09/01/1997 N 20 U 10 U 10 U 10 J 4 J

MW-1 10/28/1997 MW-1_10/28/1997_LS N 0 U

MW-1 02/18/1998 MW-1_02/18/1998 N 11 J 7.9 J 10 U 23 J 3.3 J

MW-1 05/14/1998 MW-1_5/14/1998_LS N 11 

MW-1 06/15/1998 MW-1_06/15/1998 N 20 U 10 U 10 U 25 U 6.1 

MW-1 11/10/1998 MW-1_11/10/1998_LS N 5.9 

MW-1 04/06/1999 MW-1_4/6/1999_LS N 5 U

MW-1 11/30/1999 MW-1_11/30/1999_LS N 5 U

MW-1 04/18/2000 MW-1_4/18/2000_LS N 50 U

MW-1 11/14/2000 MW-1_11/14/2000_LS N 5 U

MW-1 04/17/2001 MW-1_4/17/2001_LS N 5 U

MW-1 10/30/2001 MW-1_10/30/2001_LS N 78 

MW-1 05/21/2002 MW-1_5/21/2002_LS N 5 U

MW-1 12/12/2002 MW-1_12/12/2002_LS N 5 U

MW-1 05/13/2003 MW-1_5/13/2003_LS N 5.7 

MW-1 11/04/2003 MW-1-008 N 3.1 4.5 

MW-1 11/04/2003 MW-91-008 FD 4 4.6 

MW-1 05/09/2005 MW-01-BKG-001 N 50 U 2 U 13.2 20.8 1 U 1 U 5.7 1 U 2.72 4.8 1 U 0.2 U 2 U 7.79 3.48 1 U 1 U 36.9 10 U

MW-1 07/18/2005 MW-01-BKG-002 N 68.6 2 U 13.3 26.3 1 U 1 U 6.98 1 U 1.55 4.7 1 U 0.2 U 2 U 6.71 3.34 1 U 1 U 40.6 72.8 

MW-3 07/26/1997 07-26-1997_MW-3 N 1200 

MW-3 07/26/1997 07-26-1997_MW-3D FD 500 

MW-3 09/01/1997 MW-3_09/01/1997 N 20 10 U 10 42 60 

MW-3 09/01/1997 MW-3D_09/01/1997 FD 16 J 10 U 10 24 J 16 

MW-3 10/28/1997 MW-3_10/28/1997 N 190 

MW-3 02/18/1998 MW-3_02/18/1998 N 16 J 10 U 10 U 23 J 5 U

MW-3 02/18/1998 MW-3D_02/18/1998 FD 17 J 4.4 J 10 24 J 5 U

MW-3 05/14/1998 MW-3_5/14/1998 N 0 U

MW-3 06/15/1998 MW-3_06/15/1998 N 14 J 10 U 10 30 21 

MW-3 06/15/1998 MW-3D_06/15/1998 FD 14 J 10 U 10 31 5.3 

MW-3 11/11/1998 MW-3_11/11/1998 N 32 

MW-3 04/06/1999 MW-3_4/6/1999_LS N 30 

MW-3 11/30/1999 MW-3_11/30/1999_LS N 36 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A

lu
m

in
um

A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m
, t

ot
al

C
ob

al
t

C
op

pe
r

C
hr

om
iu

m
, h

ex
av

al
en

t

Le
ad

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

S
el

en
iu

m

S
ilv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Table A-1a.  Groundwater Data Summary – Site – Metals

MW-3 04/18/2000 MW-3_4/18/2000_LS N 50 U

MW-3 11/14/2000 MW-3_11/14/2000_LS N 29 

MW-3 04/17/2001 MW-3_4/17/2001 N 25 

MW-3 10/30/2001 MW-3_10/30/2001_LS N 41 

MW-3 05/21/2002 MW-3_5/21/2002_LS N 29 

MW-3 12/12/2002 MW-3_12/12/2002_LS N 39 

MW-3 05/13/2003 MW-3_5/13/2003_LS N 29 

MW-3 11/04/2003 MW-3-008 N 9.9 11.7 

MW-3 05/09/2005 MW-03-BKG-001 N 50 U 2 U 10.3 14.1 1 U 1 U 12.4 1 U 4.07 9.9 1 U 0.2 U 29.3 41.5 8.84 1 U 1 U 30.8 27.6 

MW-3 07/18/2005 MW-03-BKG-002 N 63.6 2 U 11.9 15.9 1 U 1 U 12.5 1 U 4.85 10.2 1 U 0.2 U 26.6 12.5 8.089999 1 U 1 U 37.4 10 U

MW-4 07/26/1997 07-26-1997_MW-4 N 83 

MW-4 09/01/1997 MW-4_09/01/1997 N 36 10 U 21 17 J 7.6 

MW-4 10/28/1997 MW-4_10/28/1997_LS N 35 

MW-4 02/18/1998 MW-4_02/18/1998 N 22 4.5 J 22 22 J 5 U

MW-4 05/14/1998 MW-4_5/14/1998_LS N 47 

MW-4 06/15/1998 MW-4_06/15/1998 N 21 3 J 20 21 J 11 

MW-4 11/10/1998 MW-4_11/10/1998_LS N 16 

MW-4 04/06/1999 MW-4_4/6/1999_LS N 15 

MW-4 11/30/1999 MW-4_11/30/1999 N 18 

MW-4 04/18/2000 MW-4_4/18/2000_LS N 50 U

MW-4 11/14/2000 MW-4_11/14/2000 N 15 

MW-4 04/17/2001 MW-4_4/17/2001_LS N 16 

MW-4 10/30/2001 MW-4_10/30/2001 N 18 

MW-4 05/21/2002 MW-4_5/21/2002_LS N 24 

MW-4 12/12/2002 MW-4_12/12/2002_LS N 14 

MW-4 05/13/2003 MW-4_5/13/2003_LS N 22 

MW-4 11/04/2003 MW-4-008 N 18.7 20.2 

MW-4 05/09/2005 MW-04-BKG-001 N 50 U 2 U 5.44 16.1 1 U 1 U 22.9 1 U 2.75 19.1 1 U 0.2 U 15.8 7.74 3.42 1 U 1 U 21.1 18 

MW-4 07/18/2005 MW-04-BKG-002 N 61.8 2 U 6.07 17.6 1 U 1 U 24 1 U 2.27 19.2 1 U 0.2 U 18.2 13.2 3.91 1 U 1 U 23.6 12.8 

MW-5 07/26/1997 07-26-1997_MW-5 N 150 

MW-5 09/01/1997 MW-5_09/01/1997 N 17 J 10 U 10 13 J 9 

MW-5 10/28/1997 MW-5_10/28/1997_LS N 23 

MW-5 02/18/1998 MW-5_02/18/1998 N 24 10 U 20 20 J 5 U

MW-5 05/14/1998 MW-5_5/14/1998_LS N 71 

MW-5 06/15/1998 MW-5_06/15/1998 N 16 J 10 U 10 16 J 4.4 J

MW-5 11/11/1998 MW-5_11/11/1998_LS N 150 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-5 04/06/1999 MW-5_4/6/1999 N 39 

MW-5 11/30/1999 MW-5_11/30/1999_LS N 41 

MW-5 04/18/2000 MW-5_4/18/2000 N 50 U

MW-5 11/14/2000 MW-5_11/14/2000_LS N 39 

MW-5 04/17/2001 MW-5_4/17/2001_LS N 41 

MW-5 10/30/2001 MW-5_10/30/2001_LS N 43 

MW-5 05/21/2002 MW-5_5/21/2002 N 39 

MW-5 12/12/2002 MW-5_12/12/2002 N 40 

MW-5 05/13/2003 MW-5_5/13/2003_LS N 53 

MW-5 11/04/2003 MW-5-008 N 11.7 13.2 

MW-5 05/13/2005 MW-05-BKG-001 N 50 U 2 U 5.73 27.8 1 U 1 U 12.9 1 U 2.83 12.3 1 U 0.2 U 45.2 6.46 U 17.3 1 U 1 U 20.1 32.1 U

MW-5 07/18/2005 MW-05-BKG-002 N 58.5 2 U 7.34 29.7 1 U 1 U 15 1 U 2.04 12.6 1 U 0.2 U 50.4 4.97 20.3 1 U 1 U 23.5 36.7 

MW-6 07/26/1997 07-26-1997_MW-6 N 31 

MW-6 09/01/1997 MW-6_09/01/1997 N 14 J 10 U 10 25 U 6.6 

MW-6 10/28/1997 MW-6_10/28/1997_LS N 0 U

MW-6 02/18/1998 MW-6_02/18/1998 N 20 U 10 U 10 25 U 5 U

MW-6 05/14/1998 MW-6_5/14/1998_LS N 13 

MW-6 06/15/1998 MW-6_06/15/1998 N 10 J 10 U 10 25 U 5 U

MW-6 11/10/1998 MW-6_11/10/1998_LS N 22 

MW-6 04/06/1999 MW-6_4/6/1999_LS N 6.7 

MW-6 11/30/1999 MW-6_11/30/1999_LS N 7.9 

MW-6 04/18/2000 MW-6_4/18/2000_LS N 50 U

MW-6 11/14/2000 MW-6_11/14/2000_LS N 5.5 

MW-6 04/17/2001 MW-6_4/17/2001_LS N 6.3 

MW-6 10/30/2001 MW-6_10/30/2001_LS N 6.8 

MW-6 05/21/2002 MW-6_5/21/2002_LS N 6.9 

MW-6 12/12/2002 MW-6_12/12/2002_LS N 6.6 

MW-6 05/13/2003 MW-6_5/13/2003 N 10 

MW-6 11/04/2003 MW-6-008 N 8.5 9 

MW-6 05/13/2005 MW-06-BKG-001 N 50 U 2 U 14.2 10.2 1 U 1 U 7.98 1 U 1.89 7 1 U 0.2 U 5.61 2.88 U 1.44 1 U 1 U 44.1 27.4 U

MW-6 07/18/2005 MW-06-BKG-002 N 61.8 2 U 15.7 9.17 1 U 1 U 9.030001 1 U 1.48 7.2 1 U 0.2 U 5.68 1.44 1.31 1 U 1 U 47.2 37.8 

MW-7 07/26/1997 07-26-1997_MW-7 N 190 

MW-7 09/01/1997 MW-7_09/01/1997 N 19 J 10 U 20 13 J 18 

MW-7 10/28/1997 MW-7_10/28/1997_LS N 36 

MW-7 02/18/1998 MW-7_02/18/1998 N 22 10 U 10 20 J 5 U

MW-7 05/14/1998 MW-7_5/14/1998_LS N 26 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-7 06/15/1998 MW-7_06/15/1998 N 18 J 10 U 10 11 J 7.6 

MW-7 11/10/1998 MW-7_11/10/1998_LS N 24 

MW-7 04/06/1999 MW-7_4/6/1999_LS N 19 

MW-7 11/30/1999 MW-7_11/30/1999_LS N 26 

MW-7 04/18/2000 MW-7_4/18/2000_LS N 50 U

MW-7 11/14/2000 MW-7_11/14/2000_LS N 19 

MW-7 04/17/2001 MW-7_4/17/2001_LS N 17 

MW-7 10/30/2001 MW-7_10/30/2001_LS N 21 

MW-7 05/21/2002 MW-7_5/21/2002_LS N 17 

MW-7 12/12/2002 MW-7_12/12/2002_LS N 20 

MW-7 05/13/2003 MW-7_5/13/2003_LS N 21 

MW-7 11/04/2003 MW-7-008 N 13.4 15.9 

MW-7 05/13/2005 MW-07-BKG-001 N 50 U 2 U 11.1 15.2 1 U 1 U 14.9 1 U 1.19 14.6 1 U 0.2 U 17.1 8.03 6.95 1 U 1 U 33 16.1 U

MW-7 07/18/2005 MW-07-BKG-002 N 53.5 2 U 13.8 17.8 1 U 1 U 18.2 1 U 1.3 14.7 1 U 0.2 U 20.4 5.29 7.47 1 U 1 U 38.7 12.4 

MW-8 07/26/1997 07-26-1997_MW-8 N 62 

MW-8 09/01/1997 MW-8_09/01/1997 N 51 10 U 46 10 J 12 

MW-8 10/28/1997 MW-8_10/28/1997_LS N 57 

MW-8 02/18/1998 MW-8_02/18/1998 N 54 10 U 43 15 J 5 U

MW-8 05/14/1998 MW-8_5/14/1998_LS N 100 

MW-8 06/15/1998 MW-8_06/15/1998 N 33 10 U 20 16 J 7 

MW-8 11/11/1998 MW-8_11/11/1998_LS N 22 

MW-8 04/06/1999 MW-8_4/6/1999_LS N 16 

MW-8 11/30/1999 MW-8_11/30/1999_LS N 21 

MW-8 04/18/2000 MW-8_4/18/2000_LS N 50 U

MW-8 11/14/2000 MW-8_11/14/2000_LS N 18 

MW-8 04/17/2001 MW-8_4/17/2001_LS N 16 

MW-8 10/30/2001 MW-8_10/30/2001_LS N 19 

MW-8 05/21/2002 MW-8_5/21/2002_LS N 14 

MW-8 12/12/2002 MW-8_12/12/2002_LS N 20 

MW-8 05/13/2003 MW-8_5/13/2003_LS N 18 

MW-8 11/04/2003 MW-8-008 N 67.9 50.9 

MW-8 05/13/2005 MW-08-BKG-001 N 50 U 2 U 4.64 29.1 1 U 1 U 48.7 1 U 2.11 47 1 U 0.2 U 18.5 5.49 U 6.07 1 U 1 U 18.3 13.7 U

MW-8 07/18/2005 MW-08-BKG-002 N 50 U 2 U 6.21 32.1 1 U 1 U 56.3 1 U 11.4 49 1 U 0.2 UJ 19.5 2.46 6.67 1 U 1 U 22.6 72.7 

MW-9 07/01/1997 MW-9_07/01/1997 N 73 290 11 344 2 J 5.3 25 U 10 U 18

MW-9 07/01/1997 MW-9_07/01/1997 N 70 270 10 U 2 U 10 U 10 U 8 11

MW-9 07/01/1997 MW-9D_07/01/1997 FD 280 10 296 25 U 25 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-9 07/01/1997 MW-9D_07/01/1997 FD 260 10 U 310 25 U 11

MW-9 09/01/1997 MW-9_09/01/1997 N 330 4 J 338 18 J 20 

MW-9 02/18/1998 MW-9_02/18/1998 N 340 10 U 355 25 U 10 

MW-9 06/15/1998 MW-9_06/15/1998 N 360 3.4 J 362 25 U 3.4 J

MW-9 06/15/1999 MW-9_06/15/1999 N 360 10 U 339 25 U 16 

MW-9 09/14/1999 MW-9_09/14/1999 N 380 6 J 364 10.1 J 111 

MW-9 12/01/1999 MW-9_12/01/1999 N 380 6.1 J 331 5 13 

MW-9 03/25/2000 MW-9_03/25/2000 N 350 5.7 J 367 2.4 J 12 

MW-9 06/14/2000 MW-9_06/14/2000 N 320 2.5 J 343 2.3 J 9.6 J

MW-9 09/01/2000 MW-9_09/01/2000 N 63 330 2.4 J 352 5 U 5 U 3.2 J 9.4 J 14 

MW-9 12/01/2000 MW-9_12/01/2000 N 340 6.1 J 353 2.8 J 37 

MW-9 03/28/2001 MW-9_03/28/2001 N 310 4 J 340 3 J 12 

MW-9 06/06/2001 MW-9_06/06/2001 N 310 10 U 330 1.8 J 7.8 J

MW-9 09/12/2001 MW-9_09/12/2001 N 320 4.6 J 340 1.5 J 31 

MW-9 11/28/2001 MW-9_11/28/2001 N 60 340 3.8 J 360 5 U 1.4 J 1.4 J 7.7 J 21 

MW-9 03/06/2002 MW-09-001_03/06/2002 N 5.2 J 354 10.1 127 

MW-9 06/12/2002 MW-9-002_6/12/02 N 345 10 U 347 7.6 62.6 

MW-9 09/17/2002 MW-9-003 N 401 55.5 U 360 5.6 U 248 

MW-9 12/10/2002 MW-9_12/10/02_LS N 428 20 U 402 27.8 U 255 

MW-9 03/18/2003 MW-9-005 N 357 14.6 368 27.8 U 363 

MW-9 06/12/2003 MW-9-006 N 500 U 349 10 U 343 29.7 361 

MW-9 09/11/2003 MW-9-007 N 340 16.7 376 26.1 U 140 

MW-9 12/12/2003 MW-9-009 N 460 10 U 357 20 U 24.7 

MW-9 03/16/2004 MW-9-018 N 297 14 342 20 U 71.8 

MW-9 06/09/2004 MW-9-030 N 56 334 10.4 U 359 20 U 82 U

MW-9 09/21/2004 MW-09-043 N 333 265 

MW-9 12/17/2004 MW-09-049 N 52 U 5 U 10 U 61.5 3.1 U 3.1 U 294 3.1 U 5 U 2.1 U 0.2 U 5 U 5 U 13.2 5.9 15 U 14 70 

MW-9 12/17/2004 MW-09-049 N 306 

MW-9 01/11/2005 MW-09-049R N 279 

MW-9 03/08/2005 MW-09-056 N 316 343 

MW-9 04/07/2005 MW-09-060 N 318 338 

MW-9 06/16/2005 MW-09-070 N 304 320 

MW-9 06/16/2005 MW-90-070 FD 298 322 

MW-9 10/03/2005 MW-09-081 N 287 309 

MW-9 03/07/2006 MW-09-093 N 291 298 

MW-9 03/07/2006 MW-90-093 FD 295 301 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-9 10/12/2006 MW-09-110 N 306 308 

MW-9 05/03/2007 CIS-003 N 1.9 52.2 341 4.06 286 3.17 2 U 2.31 6.22 12.3 19.1 

MW-9 10/04/2007 MW-09-136 N 304 304 

MW-10 07/01/1997 MW-10_07/01/1997 N 180 1100 18 992 8 130 11 J 37 31 

MW-10 07/01/1997 MW-10D_07/01/1997 FD 1200 26 1240 15 J 55 

MW-10 09/01/1997 MW-10_09/01/1997 N 790 6 J 755 33 19 

MW-10 02/18/1998 MW-10_02/18/1998 N 860 10 U 867 25 U 9 

MW-10 06/15/1998 MW-10_06/15/1998 N 1200 10 U 1280 25 U 5 UJ

MW-10 06/15/1999 MW-10_06/15/1999 N 2100 10 U 1890 25 U 19 

MW-10 09/14/1999 MW-10_09/14/1999 N 3600 10 U 3470 25 U 5.3 

MW-10 12/01/1999 MW-10_12/01/1999 N 2700 2.6 J 2380 6.5 7.8 J

MW-10 03/25/2000 MW-10_03/25/2000 N 2000 2.9 J 2180 4.9 J 9.8 J

MW-10 06/14/2000 MW-10_06/14/2000 N 1900 4 J 2030 3.5 J 12 

MW-10 09/01/2000 MW-10_09/01/2000 N 46 2300 2.8 J 2490 5 U 190 6 40 6.1 J

MW-10 12/01/2000 MW-10_12/01/2000 N 1900 3.4 J 1970 3.7 J 21 

MW-10 03/28/2001 MW-10_03/28/2001 N 1500 10 U 1500 2.6 J 6.4 J

MW-10 06/06/2001 MW-10_06/06/2001 N 1700 10 U 1840 3.7 J 10 

MW-10 09/12/2001 MW-10_09/12/2001 N 1800 3.1 J 2000 3.3 J 11 

MW-10 11/28/2001 MW-10_11/28/2001 N 25 1400 3.1 J 1900 5 U 95 1.7 J 20 26 

MW-10 03/06/2002 MW-10-001_03/06/2002 N 4.2 1870 5.9 59.3 

MW-10 06/12/2002 MW-10-002_6/12/02 N 1750 10 U 2000 5 U 40.8 

MW-10 09/17/2002 MW-10-003 N 2330 20 U 2070 14.1 177 

MW-10 12/10/2002 MW-10_12/10/02_LFD FD 1790 20 U 1970 27.8 U 200 J

MW-10 12/10/2002 MW-10_12/10/02_LS N 2150 20 U 1930 27.8 U 119 J

MW-10 03/18/2003 MW-10-005 N 1470 11 U 1640 27.8 U 637 

MW-10 06/12/2003 MW-10-006 N 500 U 1750 10 U 1650 26.1 U 445 

MW-10 09/11/2003 MW-10-007 N 1750 11 U 1920 26.1 U 92.8 

MW-10 12/12/2003 MW-10-009 N 4200 10 U 1920 20 U 25.2 

MW-10 03/16/2004 MW-10-018 N 1110 10 U 1350 20 U 63.7 

MW-10 06/10/2004 MW-10-030 N 4.2 U 1300 10.4 U 1390 0.5 U 20 U 28.9 U

MW-10 09/21/2004 MW-10-043 N 500 U 5 U 10 U 45.8 3 U 3 U 1960 3 U 6.4 1560 5 U 0.2 U 115 5 U 10 U 3 U 15 U 25.2 22.7 

MW-10 09/21/2004 MW-10-043 N 1630 

MW-10 12/17/2004 MW-10-049 N 64.5 5 U 10 U 44.9 3.1 U 3.1 U 1300 3.1 U 5 U 2.1 U 0.2 U 100 5 U 10 U 61.8 15 U 40 54.9 

MW-10 12/17/2004 MW-10-049 N 1320 

MW-10 01/11/2005 MW-10-049R N 1210 

MW-10 03/08/2005 MW-10-056 N 52 U 5 U 10 U 42 3.1 U 3.1 U 1020 3.1 U 5 U 1140 2.1 U 0.2 U 83.3 5 U 10 U 3.1 U 15 U 141 56.2 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-10 03/08/2005 MW-10-056 N 1110 

MW-10 03/08/2005 MW-90-056 FD 55.9 5 U 10 U 49.3 3.1 U 3.1 U 1020 3.1 U 5 U 1030 2.1 U 0.2 U 81.1 5 U 10 U 3.1 U 15 U 165 65.6 

MW-10 03/08/2005 MW-90-056 FD 1100 

MW-10 06/16/2005 MW-10-070 N 50 U 2 U 6.39 45.5 1 U 1 U 1400 1 U 1 U 1490 1.53 0.2 U 114 1.7 4.9 1 U 1 U 33.5 10 U

MW-10 06/16/2005 MW-10-070 N 1210 

MW-10 10/03/2005 MW-10-081 N 2 U 14.3 300 U 1 U 1 U 4900 1 U 10.4 U 4570 1.53 0.2 U 301 20 U 1.93 1 U 1 U 49.7 79.4 

MW-10 12/12/2005 MW-10-087 N 52 U 3 U 5 U 300 U 1 U 2 U 3040 5 U 10 U 2 U 0.2 U 168 20 U 5 U 5 U 1 U 40.2 20 U

MW-10 03/06/2006 MW-10-093 N 2 U 8.45 59.5 1 U 1 U 2120 1 U 1.21 2070 1 U 0.2 U 142 2.31 3.64 1 U 1 UJ 41.3 10.1 

MW-10 05/04/2006 MW-10-CIS N 50 U 2 U 8.31 58.1 1 U 1 U 1780 1 U 1.18 1610 1.06 0.2 U 122 1.96 3.91 1 U 1 U 37.9 10 U

MW-10 10/12/2006 MW-10-110 N 2 U 9.2 58.4 1 U 1 U 2480 1 U 1 U 2510 1 U 0.2 U 169 2.31 3.64 1 U 1 U 42.1 10 U

MW-10 12/14/2006 MW-10-115 N 2 U 11.7 53.4 1 U 1 U 3040 1 U 1.3 2380 1.26 0.2 U 245 2.05 3.25 1 U 1 U 51.4 10 U

MW-10 03/06/2007 MW-10-121 N 2 U 7.77 60.9 1 U 1 U 1700 1 U 1 U 1640 1 U 0.2 U 130 1.65 4.06 1 U 1 U 36.1 10 U

MW-10 05/03/2007 MW-10-125 N 2 U 8.18 54.4 1 U 1 U 1440 1 U 2.3 1230 1.89 0.2 U 120 2.55 4.54 1 U 1 U 35.2 10 U

MW-10 10/02/2007 MW-10-136 N 3.3 2 U 45 1 U 1 U 1050 3 U 8.4 1010 5 U 0.2 U 80 5 U 20 3 U 2 U 28 10 U

MW-10 03/11/2008 MW-10-141 N 3 U 5 U 300 U 1 U 2 U 473 5 U 10 U 2 U 0.2 U 68.3 20 U 5.17 5 U 1 U 29.8 20 U

MW-11 07/01/1997 MW-11_07/01/1997 N 220 70 19 20 6 35 14 J 24 40 

MW-11 09/01/1997 MW-11_09/01/1997 N 450 4 J 466 12 J 7 

MW-11 02/18/1998 MW-11_02/18/1998 N 960 10 U 1010 25 U 5 U

MW-11 06/15/1998 MW-11_06/15/1998 N 1700 3.6 J 1710 25 U 7 J

MW-11 06/15/1999 MW-11_06/15/1999 N 820 10 U 822 25 U 24 

MW-11 09/14/1999 MW-11_09/14/1999 N 1400 10 U 1390 25 U 5.3 

MW-11 12/01/1999 MW-11_12/01/1999 N 1300 5.8 J 1310 4.7 J 10 

MW-11 03/25/2000 MW-11_03/25/2000 N 820 11 959 6.7 17 

MW-11 06/14/2000 MW-11_06/14/2000 N 560 2 J 491 5.9 8.1 J

MW-11 09/01/2000 MW-11_09/01/2000 N 46 720 10 U 747 5 U 10 3.8 J 6.1 J 10 

MW-11 12/01/2000 MW-11_12/01/2000 N 890 4.3 J 914 2 J 17 

MW-11 03/28/2001 MW-11_03/28/2001 N 680 10 U 710 1.5 J 5.9 J

MW-11 06/06/2001 MW-11_06/06/2001 N 460 3.6 J 468 2.8 J 18 

MW-11 09/12/2001 MW-11_09/12/2001 N 460 3.4 J 460 3.8 J 24 

MW-11 11/28/2001 MW-11_11/28/2001 N 28 540 400 U 730 0.83 J 7.2 0.96 J 3.6 J 14 

MW-11 03/06/2002 MW-11-001_03/06/2002 N 5 J 613 8.8 52.3 

MW-11 06/12/2002 MW-11-002_6/12/02 N 371 10 U 459 6.2 32.2 

MW-11 09/17/2002 MW-11-003 N 483 27.8 U 408 15.7 443 J

MW-11 09/17/2002 MW-40-003 FD 467 27.8 U 409 5.6 U 208 J

MW-11 12/10/2002 MW-11_12/10/02_LS N 696 20 U 584 27.8 U 176 

MW-11 03/18/2003 MW-11-005 N 452 11 U 463 27.8 U 329 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-11 06/12/2003 MW-11-006 N 500 U 453 10 U 429 20.3 J 399 

MW-11 06/12/2003 MW-41-006 FD 500 U 435 10 U 415 26.1 U 450 

MW-11 09/11/2003 MW-11-007 N 376 11 U 412 26.1 U 62.7 

MW-11 12/12/2003 MW-11-009 N 772 10 U 566 20 U 20 U

MW-11 03/16/2004 MW-11-018 N 358 10 U 432 20 U 69.3 

MW-11 06/10/2004 MW-11-030 N 4.7 U 394 10.4 U 424 0.5 U 20 U 21.4 U

MW-11 09/21/2004 MW-11-043 N 500 U 5 U 10 U 45.1 3 U 3 U 390 3 U 5 U 320 5 U 0.2 U 8.8 5 U 10 U 3 U 15 U 5.8 10.4 U

MW-11 09/21/2004 MW-11-043 N 431 

MW-11 12/17/2004 MW-11-049 N 52 U 5 U 10 U 38.8 3.1 U 3.1 U 393 3.1 U 5 U 2.1 U 0.2 U 9.4 5 U 13.6 3.1 U 15 U 9.9 27.4 

MW-11 12/17/2004 MW-11-049 N 387 

MW-11 01/11/2005 MW-11-049R N 323 

MW-11 03/08/2005 MW-11-056 N 52 U 5 U 10 U 38.3 3.1 U 3.1 U 357 3.1 U 5 U 396 2.1 U 0.2 U 9 5 U 10 U 3.1 U 15 U 85.9 56.7 

MW-11 03/08/2005 MW-11-056 N 392 

MW-11 06/16/2005 MW-11-070 N 50 U 2 U 1.53 42.1 1 U 1 U 334 1 U 1 U 362 1 U 0.2 U 11.5 1.03 4.5 1 U 1 U 8.31 13.4 

MW-11 06/16/2005 MW-11-070 N 379 

MW-11 10/03/2005 MW-11-081 N 2 U 1.68 300 U 1 U 1 U 617 1 U 10.4 U 649 1 U 0.2 U 16.4 20 U 5.31 1 U 1 U 6.3 20 U

MW-11 12/12/2005 MW-11-087 N 52 U 3 U 5 U 300 U 1 U 2 U 449 5 U 10 U 2 U 0.2 U 9.4 20 U 5 U 5 U 1 U 8.3 20 U

MW-11 03/06/2006 MW-11-093 N 2 U 1.64 39.8 1 U 1 U 306 1 U 1.22 323 1 U 0.2 U 8.08 1 U 5.79 1 U 1 U 8.940001 12.1 

MW-11 05/09/2006 MW-11-098 N 2 U 1.72 39.5 1 U 1 U 348 J 1 U 1 U 1 U 0.2 U 9.28 1 U 5.73 1 U 1 U 8.759999 10 U

MW-11 10/12/2006 MW-11-110 N 2 U 1.65 41.4 1 U 1 U 339 1 U 1 U 325 1 U 0.2 U 8.809999 1 U 6.17 1 U 1 U 8.71 10 U

MW-11 05/03/2007 CIS-021 N 1.54 36.9 321 1.28 350 1.17 8.940001 1 U 5.61 7.43 10 U

MW-11 05/03/2007 CIS-089 FD 1.64 37.2 337 2.29 356 1.23 8.82 1 U 5.71 7.880001 10 U

MW-11 07/17/2007 MW-11_071707 N 5 U 314 321 

MW-12 07/01/1997 MW-12_07/01/1997 FD 360 7.8 J 387 25 U 17 

MW-12 07/01/1997 MW-12_07/01/1997 FD 340 6.5 J 385 25 U 16

MW-12 07/01/1997 MW-12_07/01/1997 N 34 350 8.3 J 391 1 J 87 25 U 34 7.7 

MW-12 09/01/1997 MW-12_09/01/1997 N 440 4 J 443 15 J 34 

MW-12 02/17/1998 MW-12_02/17/1998 N 630 3 J 679 25 U 16 

MW-12 06/15/1998 MW-12_06/15/1998 N 390 4.9 J 392 5.3 J 11 J

MW-12 06/15/1999 MW-12_06/15/1999 N 450 10 U 449 25 U 4.6 J

MW-12 09/14/1999 MW-12_09/14/1999 N 470 3.4 J 430 25 U 9.6 

MW-12 09/14/1999 MW-12D_09/14/1999 FD 470 10 U 414 25 U 9.4 

MW-12 12/01/1999 MW-12_12/01/1999 N 340 6.9 J 311 1.3 J 7.7 J

MW-12 03/25/2000 MW-12_03/25/2000 N 560 4 J 638 3.8 J 19 

MW-12 06/15/2000 MW-12_06/15/2000 N 940 18 956 2.3 J 18 

MW-12 09/01/2000 MW-12_09/01/2000 N 52 950 1.3 J 940 5 U 65 3 J 25 10 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-12 12/01/2000 MW-12_12/01/2000 N 980 3.1 J 1030 2.1 J 17 

MW-12 03/28/2001 MW-12_03/28/2001 N 900 7.3 J 870 3.2 J 16 

MW-12 06/06/2001 MW-12_06/06/2001 N 800 3.1 J 876 4.8 J 16 

MW-12 09/12/2001 MW-12_09/12/2001 N 840 10 U 920 8.3 25 

MW-12 11/29/2001 MW-12_11/29/2001 N 50 1000 400 U 980 3.7 J 56 7.3 J 26 71 

MW-12 03/07/2002 MW-12-001_03/07/2002 N 9.2 1280 7.1 68.8 

MW-12 06/13/2002 MW-12-002_6/13/02 N 1010 10 U 944 5 U 32.6 

MW-12 06/13/2002 MW-40-002_6/13/02 FD 1240 10 U 1050 5 U 33 

MW-12 09/18/2002 MW-12-0032002 N 1310 27.8 U 1160 5.6 U 84.5 

MW-12 12/11/2002 MW-12_12/11/02_LS N 1610 20 U 1250 27.8 U 69.39999 

MW-12 03/20/2003 MW-12_03/20/2003_LFD FD 1190 11 U 1260 27.8 U 284 J

MW-12 03/20/2003 MW-12-005 N 1100 11 U 1280 27.8 U 540 J

MW-12 06/11/2003 MW-12-006 N 500 U 1080 10 U 1280 26.1 U 121 

MW-12 09/09/2003 MW-12-007 N 1240 11 U 1310 26.1 U 26.1 U

MW-12 12/10/2003 MW-12-009 N 1720 10 U 1390 20 U 20 U

MW-12 03/16/2004 MW-12-018 N 1240 10 U 1330 20 U 94.8 

MW-12 06/09/2004 MW-12-030 N 4.2 U 1570 10.4 U 5 U 10 U

MW-12 06/09/2004 MW-12-030 N 50 U 25 U 60 52 3 U 3 U 1300 3 U 5 U 1560 5 U 0.5 U 30 20 U 10 U 3 U 5 U 9 56.1 U

MW-12 06/09/2004 MW-92-030 FD 25 U 1400 5 U 5 U 10 

MW-12 06/09/2004 MW-92-030 FD 50 U 4.2 U 70 56 3 U 3 U 1390 3 U 10.4 U 1560 5 U 0.5 U 40 20 U 10 U 3 U 5 U 8 59.7 U

MW-12 09/20/2004 MW-12-043 N 500 U 20.9 68.6 62.8 3 U 3 U 1440 3 U 5 U 1390 5 U 0.2 U 41.2 5 U 10 U 3 U 15 U 24.6 19.2 

MW-12 09/20/2004 MW-12-043 N 1490 

MW-12 03/10/2005 MW-12-056 N 52 U 5 U 53.4 38.9 3.1 U 3.1 U 945 3.1 U 5 U 925 2.1 U 0.2 U 36.1 5 U 10 U 3.1 U 15 U 218 37.5 

MW-12 03/10/2005 MW-12-056 N 883 

MW-12 03/10/2005 MW-91-056 FD 52 U 5 U 64.2 39.9 3.1 U 3.1 U 912 3.1 U 5 U 925 2.1 U 0.2 U 40.7 5 U 10 U 3.1 U 15 U 202 54.6 

MW-12 03/10/2005 MW-91-056 FD 841 

MW-12 04/06/2005 MW-12-060 N 871 810 

MW-12 04/06/2005 MW-92-060 FD 868 810 

MW-12 06/13/2005 MW-12-070 N 67.9 2 U 110 44.1 1 U 1 U 835 1 U 1 U 852 1 U 0.2 U 77.3 11.7 5.73 1 U 1.11 34.2 24.4 

MW-12 06/13/2005 MW-12-070 N 957 

MW-12 09/16/2005 MW-12-003 N 52 U 5 U 103 110 3 U 3 U 618 3 U 5 U 698 5.7 0.2 U 63.5 17.9 10 U 3 U 15 U 52.2 75.5 

MW-12 10/04/2005 MW-12-081 N 2 U 146 300 U 1 U 1 U 644 1 U 10.4 U 660 1 U 0.2 U 76.9 20 U 3.92 1 U 1 U 41.6 20 U

MW-12 10/04/2005 MW-90-081 FD 2 U 151 300 U 1 U 1 U 613 1 U 10.4 U 670 1 U 0.2 U 79.1 20 U 4.06 1 U 1 U 39.7 20 U

MW-12 12/13/2005 MW-12-087 N 52 U 3 U 157 300 U 1 U 2 U 602 5 U 10 U 626 2 U 0.2 U 62.8 20 U 5 U 5 U 1 U 45.9 20 U

MW-12 04/18/2006 MW-12-093 N 2 U 127 48.2 1 U 1 U 1300 1 U 1 U 1210 1 U 0.2 U 52.8 3.91 4.3 1 UJ 1 U 40.8 10 U

MW-12 05/01/2006 MW-12-098 N 2 U 126 49.3 1 U 1 U 1280 1 U 1 U 1250 1 U 0.2 U 50.1 2.31 4.42 1 U 1 U 39.7 10 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-12 10/04/2006 MW-12-110 N 2 U 84.8 81.1 1 U 1 U 1790 1 U 4.24 1740 1 U 0.2 U 35.9 1.72 4.56 1 U 1 U 30.4 10 U

MW-12 12/13/2006 MW-12-115 N 2 U 88.7 72 1 U 1 U 1880 1 U 1 U 2050 1 U 0.2 U 32.2 2.4 5.54 1 U 1 U 31.2 22.4 

MW-12 03/06/2007 MW-12-121 N 2 U 81.9 78.8 1 U 1 U 2440 1 U 1 U 2630 1 U 0.2 U 28.3 2.7 5.72 1 U 1 U 28.6 10 U

MW-12 05/03/2007 MW-12-125 N 2 U 78.5 83.1 1 U 1 U 2880 1 U 1 U 2620 1 U 0.2 U 30.3 4.21 5.84 1 U 1 U 26.3 10 U

MW-12 10/04/2007 MW-12-136 N 13 50 76 3 U 3 U 2700 3 U 5 U 2830 6.7 0.2 U 21 5 U 10 U 3 U 15 U 17 10 U

MW-12 10/04/2007 MW-90-136 FD 13 52 80 3 U 3 U 2800 3 U 5 U 2970 5 U 0.2 U 22 5 U 10 U 3 U 15 U 18 10 U

MW-12 12/13/2007 MW-12-138 N 3 U 75.4 300 U 1 U 2 U 2930 5 U 10 U 2 U 0.2 U 19.3 20 U 8 5 U 1 U 34.1 20 U

MW-12 03/10/2008 MW-12-141 N 3 U 66.1 300 U 1 U 2 U 2860 5 U 10 U 2 U 0.2 U 19.6 20 U 6.59 5 U 1 U 26.3 22.1 

MW-12 05/05/2008 MW-12-143 N 3 U 62 500 U 1 U 2 U 2800 5 U 10 U 2580 5 U 0.2 U 19 20 U 6.02 5 U 10 U 17 34.4 

MW-13 07/01/1997 MW-13_07/01/1997 FD 70 20 U 10 U 10 U 2 U 20 25 U 6 12 

MW-13 07/01/1997 MW-13_07/01/1997 N 71 20 U 11 10 U 1.7 J 17 25 U 10 U 7.7 

MW-13 07/01/1997 MW-13D(A)_07/01/1997 FD 20 U 10 U 10 U 25 U 8 

MW-13 09/01/1997 MW-13_09/01/1997 N 10 J 4 J 10 24 J 23 

MW-13 02/17/1998 MW-13_02/17/1998 N 16 J 10 U 22 16 J 9 

MW-13 06/15/1998 MW-13_06/15/1998 N 18 J 10 U 20 9.8 J 5 UJ

MW-13 06/15/1998 MW-13D_06/15/1998 FD 16 J 3.1 J 10 9.5 J 5 UJ

MW-13 06/15/1999 MW-13_06/15/1999 N 18 J 10 U 20 9.3 J 17 

MW-13 09/14/1999 MW-13_09/14/1999 N 23 10 U 10 8.1 J 6.8 

MW-13 12/01/1999 MW-13_12/01/1999 N 21 1.6 J 10 U 8.1 9.6 J

MW-13 03/25/2000 MW-13_03/25/2000 N 19 J 5.4 J 24 10 29 

MW-13 06/14/2000 MW-13_06/14/2000 N 20 J 9.3 J 20 7.4 31 

MW-13 09/01/2000 MW-13_09/01/2000 N 62 17 J 7.9 J 20 5 U 8.5 4.8 J 4.8 J 130 

MW-13 12/01/2000 MW-13_12/01/2000 N 18 J 11 26 4.5 J 72 

MW-13 03/28/2001 MW-13_03/28/2001 N 17 J 10 U 10 3.5 J 9.3 J

MW-13 06/06/2001 MW-13_06/06/2001 N 25 3 J 10 7.5 20 

MW-13 09/12/2001 MW-13_09/12/2001 N 22 4.3 J 14 3.7 J 32 

MW-13 11/29/2001 MW-13_11/29/2001 N 55 23 400 U 28 5 U 6.9 4.6 J 6.3 J 65 

MW-13 03/06/2002 MW-13-001_03/06/2002 N 5.3 26 10.6 31.3 

MW-13 06/12/2002 MW-13-002_6/12/02 N 18.3 10 U 17 5.6 35.5 

MW-13 09/17/2002 MW-13-003 N 34.5 20 U 18.3 11.6 171 

MW-13 12/10/2002 MW-13_12/10/02_LS N 29 20 U 22.9 27.8 U 172 

MW-13 03/21/2003 MW-13-005 N 23 11 U 23.1 27.8 U 345 

MW-13 06/12/2003 MW-13-006 N 500 U 180 10 U 15.9 168 451 

MW-13 09/12/2003 MW-13-007 N 27.2 11 U 19.6 26.1 U 260 J

MW-13 09/12/2003 MW-90-007 FD 18.4 11 U 19.6 26.1 U 108 J

MW-13 12/12/2003 MW-13-009 N 17.7 10 U 24 20 U 30.6 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-13 12/12/2003 MW-91-009 FD 17.4 10 U 26.4 20 U 26 

MW-13 03/17/2004 MW-13-018 N 17.7 10 U 19.7 20 U 82.8 J

MW-13 03/17/2004 MW-91-018 FD 16.3 10 U 19.7 20 U 133 J

MW-13 06/09/2004 MW-13-030 N 57 17.6 10.4 U 18.8 20 U 75.8 U

MW-13 07/29/2004 MW-13-037 N 17.6 18.1 

MW-13 07/29/2004 MW-91-037 FD 17.1 18.1 

MW-13 09/24/2004 MW-13-043 N 20.9 19.7 

MW-13 09/24/2004 MW-95-043 FD 19.7 19.7 

MW-13 12/16/2004 MW-13-049 N 16 19.3 

MW-13 03/11/2005 MW-13-056 N 19 19.2 

MW-13 06/14/2005 MW-13-070 N 19.1 14.8 

MW-13 10/04/2005 MW-13-081 N 24.5 20.3 

MW-13 12/13/2005 MW-13-087 N 20 21.4 

MW-13 12/13/2005 MW-90-087 FD 52 U 3 U 5 U 300 U 1 U 2 U 22.1 5 U 10 U 21.5 2 U 0.2 U 7.2 20 U 5 U 5 U 1 U 5.6 20 U

MW-13 03/08/2006 MW-13-093 N 18.9 21.8 

MW-13 03/08/2006 MW-91-093 FD 19.1 21.8 

MW-13 05/02/2006 MW-13-098 N 19.2 21.4 

MW-13 05/02/2006 MW-13-CIS N 50 U 2 U 2.2 54.3 1 U 1 U 22.5 1 U 1 U 1 U 0.2 U 9.150001 4.48 3.96 1 U 1 U 6.44 10 U

MW-13 05/02/2006 MW-90-098 FD 20.5 21.2 

MW-13 10/02/2006 MW-13-110 N 21.4 24.6 

MW-13 03/05/2007 MW-13-121 N 25.2 23.4 

MW-13 10/02/2007 MW-13-136 N 23.6 21.8 

MW-14 07/01/1997 MW-14_07/01/1997 N 130 35 12 35 2.6 J 25 25 U 16 34 

MW-14 09/01/1997 MW-14_09/01/1997 N 22 4 J 20 11 J 14 

MW-14 02/17/1998 MW-14_02/17/1998 N 24 10 U 28 25 U 8 

MW-14 06/15/1998 MW-14_06/15/1998 N 27 4.1 J 26 J 1.3 J 13 J

MW-14 06/15/1999 MW-14_06/15/1999 N 19 J 10 U 10 U 25 U 17 

MW-14 09/14/1999 MW-14_09/14/1999 N 36 10 U 20 25 U 9.5 

MW-14 12/03/1999 MW-14_12/03/1999 N 39 4.3 J 10 5 19 

MW-14 03/25/2000 MW-14_03/25/2000 N 31 8.6 J 32 1.4 J 76 

MW-14 06/14/2000 MW-14_06/14/2000 N 27 5.2 J 20 5 J 35 

MW-14 09/01/2000 MW-14_09/01/2000 N 110 31 4.2 J 53 5 U 8 2.7 J 4.1 J 14 

MW-14 12/01/2000 MW-14_12/01/2000 N 34 6.8 J 30 3.4 J 61 

MW-14 03/28/2001 MW-14_03/28/2001 N 31 10 U 30 1.7 J 14 

MW-14 09/12/2001 MW-14_09/12/2001 N 28 4.7 J 10 2.7 J 110 

MW-14 11/30/2001 MW-14_11/30/2001 N 98 100 3.8 J 35 2.2 J 6.7 16 7.9 J 46 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-14 03/07/2002 MW-14-001_03/07/2002 N 29.7 99 12.5 61.7 

MW-14 06/12/2002 MW-14-002_6/12/02 N 29.2 10 U 27.9 16.5 143 

MW-14 09/18/2002 MW-14-003 N 32.6 20 U 31 22.1 164 

MW-14 12/10/2002 MW-14_12/10/02_LS N 48.4 20 U 49 28.5 498 

MW-14 03/21/2003 MW-14_03/21/2003_LFD FD 36.7 11 U 48.4 27.8 U 105 J

MW-14 03/21/2003 MW-14-005 N 36.5 11 U 47.3 27.8 U 300 J

MW-14 06/12/2003 MW-14-006 N 500 U 30.9 10.4 U 30.6 39.7 J 244 

MW-14 09/11/2003 MW-14-007 N 32.4 11 U 47.3 26.1 U 45 

MW-14 12/12/2003 MW-14-009 N 29.3 10 U 44.5 20 U 36.1 

MW-14 03/16/2004 MW-14-018 N 26.8 10 U 43.6 20 U 58 

MW-14 06/08/2004 MW-14-030 N 110 36.3 10.4 U 32.6 20 U 67.6 U

MW-14 06/08/2004 MW-90-030 FD 100 34.3 10.4 U 32.2 20 U 68.5 U

MW-14 09/08/2004 MW-14-042 N 52 U 20.8 U 20.8 U

MW-14 09/20/2004 MW-14-043 N 30.3 33.6 

MW-14 09/20/2004 MW-96-043 FD 31.4 33.4 

MW-14 12/16/2004 MW-14-049 N 24.2 31.3 

MW-14 03/09/2005 MW-14-056 N 32.5 32 

MW-14 04/07/2005 MW-14-060 N 38 34.3 

MW-14 05/11/2005 MW-14-WQ6 N 2 U 1.24 96.8 1 U 1 U 36.9 1.01 3.48 32 1.38 0.5 U 10.8 12.5 3.65 1 U 1 U 6.52 19.6 J

MW-14 05/11/2005 MW-14-WQ6 N 43.5 

MW-14 06/15/2005 MW-14-070 N 30.4 30 

MW-14 06/15/2005 MW-91-070 FD 29.2 28.4 

MW-14 10/06/2005 MW-14-081 N 34.8 35.4 

MW-14 12/15/2005 MW-14-087 N 30 31.7 

MW-14 03/09/2006 MW-14-093 N 29.1 32.5 

MW-14 05/02/2006 MW-14-098 N 27.6 32.6 

MW-14 05/02/2006 MW-14-CIS N 50 U 2 U 1.4 104 1 U 1 U 33.1 1 U 1 U 1 U 0.2 U 11.6 4.61 4.26 1 U 1 U 5.02 10 U

MW-14 10/02/2006 MW-14-110 N 27 31.2 

MW-14 10/02/2006 MW-91-110 FD 28.9 32.6 

MW-14 03/12/2007 MW-14-121 N 13.4 13 

MW-14 10/02/2007 MW-14-136 N 31.2 27.2 

MW-15 07/01/1997 MW-15_07/01/1997 N 120 23 16 10 U 3.9 J 30 12 J 27 48 

MW-15 07/01/1997 MW-15D_07/01/1997 FD 23 19 10 U 10 J 40 

MW-15 09/01/1997 MW-15_09/01/1997 N 20 U 10 U 10 U 10 J 6 

MW-15 02/17/1998 MW-15_02/17/1998 N 20 U 10 U 10 U 25 U 4 J

MW-15 06/15/1998 MW-15_06/15/1998 N 20 U 10 U 10 U 25 U 5 UJ
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-15 06/15/1999 MW-15_06/15/1999 N 13 J 10 U 10 25 U 29 

MW-15 09/14/1999 MW-15_09/14/1999 N 20 U 10 U 10 U 25 U 16 

MW-15 12/03/1999 MW-15_12/03/1999 N 12 J 6 J 10 UJ 2 J 46 

MW-15 03/25/2000 MW-15_03/25/2000 N 17 J 7.2 J 22 2.7 J 24 

MW-15 06/14/2000 MW-15_06/14/2000 N 13 J 8.9 J 10 3.1 J 17 

MW-15 09/01/2000 MW-15_09/01/2000 N 57 10 J 10 U 10 U 5 U 17 2 J 12 6.1 J

MW-15 12/01/2000 MW-15_12/01/2000 N 12 J 14 10 U 3.1 J 52 

MW-15 03/28/2001 MW-15_03/28/2001 N 16 J 10 U 10 1.4 J 11 

MW-15 06/06/2001 MW-15_06/06/2001 N 11 J 10 U 10 5 6.5 J

MW-15 09/12/2001 MW-15_09/12/2001 N 12 J 10 U 10 U 2.7 J 20 

MW-15 11/29/2001 MW-15_11/29/2001 N 70 12 J 400 U 26 5 U 9.6 1.6 J 9.7 J 72 

MW-15 03/06/2002 MW-15-001_03/06/2002 N 7 50 9.9 38 

MW-15 12/10/2002 MW-15_12/10/02_LS N 19.4 20 U 22.9 27.8 U 419 

MW-15 03/18/2003 MW-15-005 N 20.9 11 U 29.4 27.8 U 276 

MW-15 06/12/2003 MW-15-006 N 500 U 13 10 U 11.1 26.1 U 220 

MW-15 09/11/2003 MW-15-007 N 11.6 11 U 20.8 26.1 U 52.6 

MW-15 12/12/2003 MW-15-009 N 8.2 10 U 13.1 20 U 37 

MW-15 03/16/2004 MW-15-018 N 7.9 10 U 16.4 28 52.9 

MW-15 06/07/2004 MW-15-030 N 52 9.4 10.4 U 8 20 U 35.6 U

MW-15 09/22/2004 MW-15-043 N 7.5 7.9 

MW-15 12/17/2004 MW-15-049 N 6.5 7.7 

MW-15 03/09/2005 MW-15-056 N 8.4 8.4 

MW-15 06/17/2005 MW-15-070 N 8 7.7 

MW-15 10/06/2005 MW-15-081 N 14 J 7.6 

MW-15 03/07/2006 MW-15-093 N 13.8 15.2 

MW-15 10/05/2006 MW-15-110 N 11.4 12.1 

MW-15 05/04/2007 CIS-026 N 1.58 80.7 21 1.11 21.1 1.27 9.69 3.08 4.58 10.9 10 U

MW-15 10/02/2007 MW-15-136 N 12.5 12.2 

MW-19 06/15/1998 MW-19_06/15/1998 N 740 10 U 726 25 U 37 J

MW-19 06/15/1999 MW-19_06/15/1999 N 730 10 U 638 25 U 15 

MW-19 06/15/1999 MW-19D_06/15/1999 FD 730 10 U 649 25 U 19 

MW-19 09/14/1999 MW-19_09/14/1999 N 690 10 U 622 25 U 23 

MW-19 12/01/1999 MW-19_12/01/1999 N 710 4.5 J 681 2.8 J 17 

MW-19 03/23/2000 MW-19_03/23/2000 N 600 10 U 557 1.3 J 44 

MW-19 06/14/2000 MW-19_06/14/2000 N 600 1.6 J 647 1.2 J 43 

MW-19 09/01/2000 MW-19_09/01/2000 N 86 670 6.1 J 647 5 U 4 J 2.6 J 3.8 J 26 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-19 12/01/2000 MW-19_12/01/2000 N 670 7.6 J 689 5 U 31 

MW-19 03/28/2001 MW-19_03/28/2001 N 660 3.3 J 700 25 U 11 

MW-19 06/06/2001 MW-19_06/06/2001 N 610 10 U 657 25 U 16 

MW-19 09/12/2001 MW-19_09/12/2001 N 650 10 U 720 1.4 J 17 

MW-19 11/29/2001 MW-19_11/29/2001 N 76 640 400 U 680 5 U 4.3 J 3.8 J 2.9 J 70 

MW-19 03/07/2002 MW-19-001_03/07/2002 N 12.6 966 7 48 

MW-19 06/12/2002 MW-19-002_6/12/02 N 734 10 U 837 5 U 30.6 J

MW-19 06/12/2002 MW-41-002_6/12/02 FD 829 10 U 826 6.2 106 J

MW-19 12/10/2002 MW-19_12/10/02_LS N 750 20 U 761 10.1 J 356 

MW-19 03/21/2003 MW-19-005 N 631 11 U 748 27.8 U 176 

MW-19 06/11/2003 MW-19-006 N 500 U 614 10 U 581 26.1 U 398 

MW-19 09/12/2003 MW-19-007 N 602 11 U 725 26.1 U 101 

MW-19 12/10/2003 MW-19-009 N 639 10 U 751 20 U 20 U

MW-19 03/16/2004 MW-19-018 N 589 10 U 796 20 U 112 J

MW-19 06/08/2004 MW-19-030 N 80 718 10.4 U 813 20 U 31.5 U

MW-19 09/20/2004 MW-19-043 N 994 732 

MW-19 12/17/2004 MW-19-049 N 786 796 

MW-19 03/07/2005 MW-19-056 N 1010 1080 

MW-19 06/14/2005 MW-19-070 N 1140 1150 

MW-19 10/04/2005 MW-19-081 N 996 1060 

MW-19 12/12/2005 MW-19-087 N 1270 1240 

MW-19 03/09/2006 MW-19-093 N 1080 1090 

MW-19 05/02/2006 MW-19-098 N 1120 1130 

MW-19 05/02/2006 MW-19-CIS N 50 U 2 U 1.32 81.2 1 U 1 U 1130 1 U 1 U 1 U 0.2 U 7.72 20.2 4.21 1 U 1 U 5.02 10 U

MW-19 10/02/2006 MW-19-110 N 1300 970 

MW-19 12/15/2006 MW-19-115 N 1090 1070 J

MW-19 03/06/2007 MW-19-121 N 1030 1040 

MW-19 05/02/2007 MW-19-125 N 777 836 

MW-19 10/05/2007 MW-19-136 N 1510 1390 

MW-20-70 06/15/1998 MW-20/70_06/15/1998 N 12200 3.3 J 12600 25 U 12 J

MW-20-70 06/15/1998 MW-20/70D_06/15/1998 FD 11300 10 U 10700 25 U 9.1 J

MW-20-70 06/15/1999 MW-20/70_06/15/1999 N 56 12300 3.5 J 6780 3 J 8.9 25 U 29 16 

MW-20-70 07/15/1999 MW-20/70_07/15/1999 N 13200 10 U 12900 25 U 19 

MW-20-70 09/14/1999 MW-20/70_09/14/1999 N 9200 10 U 8240 25 U 29.7 

MW-20-70 09/14/1999 MW-20/70D_09/14/1999 FD 10300 10 U 9030 25 U 48.6 

MW-20-70 12/01/1999 MW-20/70_12/01/1999 N 11000 8.1 J 10400 1.9 J 31 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-20-70 12/01/1999 MW-20/70D_12/01/1999 FD 10900 4.6 J 10700 1.3 J 29 

MW-20-70 03/25/2000 MW-20/70 D_03/25/2000 FD 12000 3.3 J 13100 2.3 J 25 

MW-20-70 03/25/2000 MW-20/70_03/25/2000 N 12000 3.8 J 12800 6.1 26 

MW-20-70 06/15/2000 MW-20/70 D_06/15/2000 FD 11300 4.1 J 11400 29 11 

MW-20-70 06/15/2000 MW-20/70_06/15/2000 N 11500 10 U 11500 9.9 16 

MW-20-70 09/01/2000 MW-20/70_09/01/2000 N 53 8600 4.8 J 8990 5 U 16 2.2 J 12 13 

MW-20-70 09/01/2000 MW-20/70D_09/01/2000 FD 8400 3 J 8300 3.1 J 28 

MW-20-70 12/01/2000 MW-20/70_12/01/2000 N 10200 4.3 J 10900 5 23 

MW-20-70 12/01/2000 MW-20/70D_12/01/2000 FD 10400 3.9 J 10700 5 21 

MW-20-70 03/28/2001 MW20-70(D)_03/28/2001 FD 11400 3.3 J 11600 1.6 J 24 

MW-20-70 03/28/2001 MW20-70_03/28/2001 N 11600 3.4 J 12000 2.1 J 25 

MW-20-70 06/06/2001 MW20-70_06/06/2001 N 10400 3.2 J 11100 6.1 23 

MW-20-70 06/06/2001 MW20-70D_06/06/2001 FD 10500 4 J 9890 12 91 

MW-20-70 09/12/2001 MW-20/70_09/12/2001 N 7300 3.2 J 8100 2.5 J 22 

MW-20-70 09/12/2001 MW-20/70D_09/12/2001 FD 7700 3 J 8100 1.9 J 21 

MW-20-70 11/30/2001 MW-20/70_11/30/2001 N 56 9900 400 U 9000 1.6 J 16 400 U 6.4 J 66 

MW-20-70 11/30/2001 MW-20/70D_11/30/2001 FD 9600 400 U 8300 2 J 57 

MW-20-70 03/07/2002 MW-20-70-001_03/07/200 N 78.5 13200 18.2 134 

MW-20-70 06/13/2002 MW-20-70-002_6/13/02 N 11700 10 U 12200 6.9 25.1 J

MW-20-70 09/17/2002 MW-20-70-003 N 9790 20 U 8240 13.7 478 

MW-20-70 12/11/2002 MW-20-70_12/11/02_LS N 13800 20 U 8760 27.8 U 123 

MW-20-70 03/20/2003 MW-20-70-005 N 10200 11 U 11600 27.8 U 217 

MW-20-70 06/11/2003 MW-20-70-006 N 500 U 9230 19.9 11900 26.1 U 149 

MW-20-70 09/09/2003 MW-20-70-007 N 10800 11 U 9690 26.1 U 23.8 J

MW-20-70 12/10/2003 MW-20-70-009 N 15900 10 U 9870 20 U 78.7 

MW-20-70 03/03/2004 MW-20-70-016 N 10800 11200 

MW-20-70 03/15/2004 MW-20-70-018 N 9770 10 U 11200 20 U 530 

MW-20-70 05/11/2004 MW-20-070-026 N 12000 11000 

MW-20-70 06/11/2004 MW-20-70-030 N 11300 10.4 U 12400 20 U 61.1 U

MW-20-70 09/24/2004 MW-20-070-043 N 500 U 5 U 10 U 59.1 3 U 3 U 7800 3 U 10.8 7680 5 U 0.2 U 20.6 5 U 18.1 3 U 15 U 3 U 24.8 

MW-20-70 09/24/2004 MW-20-070-043 N 7550 

MW-20-70 12/16/2004 MW-20-070-049 N 52 U 5 U 10 U 36.6 3.1 U 3.1 U 7230 3.1 U 5 U 7800 2.1 U 0.2 U 18.1 5 U 10 U 3.1 U 15 U 9.4 25.6 

MW-20-70 12/16/2004 MW-20-070-049 N 7840 

MW-20-70 03/10/2005 MW-20-70-056 N 52 U 5 U 10 U 51 3.1 U 3.1 U 8630 3.1 U 5 U 8280 2.1 U 0.2 U 13 5.2 10 U 3.1 U 15 U 91.6 136 

MW-20-70 03/10/2005 MW-20-70-056 N 8120 

MW-20-70 04/07/2005 MW-20-070-060 N 9020 8740 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-20-70 06/15/2005 MW-20-070-070 N 50 U 2 U 1.59 47.4 1 U 1 U 6430 1 U 1 U 6680 1 U 0.2 U 17.5 2.41 7.36 1 U 1 U 7.46 43.1 J

MW-20-70 06/15/2005 MW-20-070-070 N 6450 

MW-20-70 06/15/2005 MW-92-070 FD 50 U 2 U 1.62 51.8 1 U 1 U 7130 1 U 1.86 7000 1.37 0.2 U 17.9 2.28 7.829999 1 U 1 U 8.240001 159 J

MW-20-70 06/15/2005 MW-92-070 FD 7080 

MW-20-70 10/11/2005 MW-20-070-081 N 2 U 2.04 300 U 1 U 1 U 5930 1 U 10.4 U 6060 1 U 0.2 U 23 20 U 8.809999 1 U 1 U 117 20 U

MW-20-70 12/15/2005 MW-20-070-087 N 52 U 3 U 5 U 300 U 1 U 2 U 4310 5 U 10 U 4640 2 U 0.2 U 21.8 20 U 5 U 5 U 1 U 10.2 20 U

MW-20-70 03/10/2006 MW-20-070-093 N 2 U 2.2 36.5 1 U 1 U 4510 1 U 1.07 5170 1 U 0.2 U 21.8 1 U 9.150001 1 U 1 U 10.7 11.2 

MW-20-70 05/05/2006 MW-20-070-098 N 4440 4100 

MW-20-70 05/05/2006 MW-20-070-CIS N 50 U 2 U 2.01 39.9 1 U 1 U 4670 1 U 1 U 1 U 0.2 U 22.4 1 U 10.1 1 U 1 U 9.66 10 UJ

MW-20-70 10/03/2006 MW-20-070-110 N 2 U 1.92 37.8 1 U 1 U 3390 1 U 1 U 3290 1 U 0.2 U 28.9 1 U 11.1 1 U 1 U 9.61 10 U

MW-20-70 10/03/2006 MW-90-110 FD 2 U 1.79 37.3 1 U 1 U 3330 1 U 1 U 3410 1 U 0.2 U 27.1 1 U 10.9 1 U 1 U 9.259999 10 U

MW-20-70 12/13/2006 MW-20-070-115 N 2 U 1.78 35.4 1 U 1 U 3120 1 U 1 U 3430 1 U 0.2 U 23.6 1 U 12.2 1 U 1 U 8.89 10 U

MW-20-70 03/14/2007 MW-20-070-121 N 2 U 1.79 34.3 1 U 1 U 2720 1 U 1 U 2820 1 U 0.2 U 25.9 1.2 11.5 1 U 1 U 8.96 10 U

MW-20-70 05/03/2007 MW-20-070-125 N 2 U 1.66 33.7 1 U 1 U 3050 1 U 1.61 2790 1 U 0.2 U 26.3 1 U 11.1 1 U 1 U 7.77 14.5 

MW-20-70 10/11/2007 MW-20-070-136 N 8.8 10 U 33 3 U 3 U 2140 3 U 5 U 2400 5 U 0.2 U 26 5 U 10 U 3 U 15 U 3.4 10 U

MW-20-100 06/15/1999 MW-20/100_06/15/1999 N 42 J 1700 50 1550 17 J 29 130 50 27 

MW-20-100 07/15/1999 MW-20/100_07/15/1999 N 1500 7.1 J 1350 25 U 230 

MW-20-100 09/14/1999 MW-20/100_09/14/1999 N 2700 10 U 2490 25 U 41.2 

MW-20-100 09/14/1999 MW-20/100D_09/14/1999 FD 2700 10 U 2410 25 U 50.6 

MW-20-100 12/01/1999 MW-20/100_12/01/1999 N 2800 4.1 J 2940 5 6.1 J

MW-20-100 12/01/1999 MW-20/100D_12/01/1999 FD 2800 10 U 2780 5 6.5 J

MW-20-100 03/23/2000 MW-20/100_03/23/2000 N 2400 10 U 2290 5 27 

MW-20-100 03/23/2000 MW-20/100D_03/23/2000 FD 2400 7.1 J 2300 5 54 

MW-20-100 06/14/2000 MW-20/100_06/14/2000 N 2200 2 J 2440 0.94 J 16 

MW-20-100 06/14/2000 MW-20/100D_06/14/2000 FD 2200 10 U 2410 1.5 J 12 

MW-20-100 09/01/2000 MW-20/100_09/01/2000 N 31 2700 3.4 J 2760 5 U 21 3.7 J 9.4 J 27 

MW-20-100 09/01/2000 MW-20/100D_09/01/2000 FD 2800 10 U 3040 2.4 J 18 

MW-20-100 12/01/2000 MW-20/100_12/01/2000 N 2900 2.5 J 3060 7.4 27 

MW-20-100 12/01/2000 MW-20/100D_12/01/2000 FD 3000 10 U 3090 1.3 J 25 

MW-20-100 03/28/2001 MW20-100(D)_03/28/200 FD 2500 7.3 J 2690 25 U 31 

MW-20-100 03/28/2001 MW20-100_03/28/2001 N 2500 6.9 J 2690 2 J 30 

MW-20-100 06/06/2001 MW20-100_06/06/2001 N 2600 5.8 J 2840 12 35 

MW-20-100 06/06/2001 MW20-100D_06/06/2001 FD 2500 10 U 2790 1.8 J 15 

MW-20-100 09/12/2001 MW-20/100_09/12/2001 N 2800 10 U 3300 1.1 J 26 

MW-20-100 09/12/2001 MW-20/100D_09/12/2001 FD 2700 10 U 3100 1 J 21 

MW-20-100 11/30/2001 MW-20/100_11/30/2001 N 32 J 2900 400 U 3000 0.94 J 6.1 3.7 J 5 J 67 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A

lu
m

in
um

A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m
, t

ot
al

C
ob

al
t

C
op

pe
r

C
hr

om
iu

m
, h

ex
av

al
en

t

Le
ad

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

S
el

en
iu

m

S
ilv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Table A-1a.  Groundwater Data Summary – Site – Metals

MW-20-100 11/30/2001 MW-20/100D_11/30/2001 FD 3000 400 U 3000 400 U 52 

MW-20-100 03/07/2002 MW-20-100-001_03/07/20 N 12.3 3440 12.8 J 141 J

MW-20-100 03/07/2002 MW-50-001_03/07/2002 FD 17.3 3280 19.4 J 61.8 J

MW-20-100 06/13/2002 MW-20-100-002_6/13/02 N 2940 10 U 2920 5.4 41.9 

MW-20-100 09/17/2002 MW-20-100-003 N 3320 20 U 2820 11.1 206 J

MW-20-100 09/17/2002 MW-42-003 FD 3220 27.8 U 2580 12.8 486 J

MW-20-100 12/11/2002 MW-20-100_12/11/02_LS N 3870 20 U 3080 27.8 U 84.7 

MW-20-100 03/20/2003 MW-20-100-005 N 2640 11 U 2910 27.8 U 153 

MW-20-100 06/11/2003 MW-20-100-006 N 500 U 2180 10 U 2770 26.1 U 144 

MW-20-100 09/09/2003 MW-20-100-007 N 2630 11 U 2740 26.1 U 60.9 

MW-20-100 12/10/2003 MW-20-100-009 N 3170 10 U 2790 20 U 233 

MW-20-100 03/03/2004 MW-20-100-016 N 2400 2890 

MW-20-100 03/15/2004 MW-20-100-018 N 2940 10 U 3490 20 U 150 J

MW-20-100 05/11/2004 MW-20-100-026 N 3960 4740 

MW-20-100 06/11/2004 MW-20-100-030 N 3500 10.4 U 3910 20 U 55.8 U

MW-20-100 09/24/2004 MW-20-100-043 N 5480 5890 

MW-20-100 12/16/2004 MW-20-100-049 N 7910 8130 

MW-20-100 03/10/2005 MW-20-100-056 N 7770 8440 

MW-20-100 06/15/2005 MW-20-100-070 N 10100 9600 

MW-20-100 10/11/2005 MW-20-100-081 N 9430 10200 

MW-20-100 12/15/2005 MW-20-100-087 N 9010 9460 

MW-20-100 03/10/2006 MW-20-100-093 N 10200 10100 

MW-20-100 05/05/2006 MW-20-100-098 N 12100 10400 

MW-20-100 10/03/2006 MW-20-100-110 N 10300 9520 

MW-20-100 12/13/2006 MW-20-100-115 N 9220 J 9610 

MW-20-100 12/13/2006 MW-90-115 FD 11500 J 9400 

MW-20-100 03/14/2007 MW-20-100-121 N 9270 9470 

MW-20-100 05/03/2007 MW-20-100-125 N 9820 10100 

MW-20-100 05/03/2007 MW-90-125 FD 10500 10000 

MW-20-100 10/10/2007 MW-20-100-136 N 43 10 U 25 3 U 3 U 10700 3 U 5 U 9000 5 U 0.2 U 5 U 5 U 10 U 3 U 15 U 3 U 10 U

MW-20-130 06/15/1999 MW-20/130_06/15/1999 N 49 J 5200 100 3510 42 J 50 250 100 53 

MW-20-130 06/15/1999 MW-20/130D_06/15/1999 FD 5300 100 4080 250 53 

MW-20-130 07/15/1999 MW-20/130_07/15/1999 N 4100 10 U 3660 25 U 78 

MW-20-130 09/14/1999 MW-20/130_09/14/1999 N 5600 10 U 5080 25 U 20.9 

MW-20-130 09/14/1999 MW-20/130D_09/14/1999 FD 5700 10 U 5540 25 U 27.7 

MW-20-130 12/01/1999 MW-20/130_12/01/1999 N 5600 11 5510 2 J 54 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-20-130 12/01/1999 MW-20/130D_12/01/1999 FD 5500 6.6 J 4810 5 43 

MW-20-130 03/23/2000 MW-20/130_03/23/2000 N 4500 2.4 J 4380 5 160 

MW-20-130 03/23/2000 MW-20/130D_03/23/2000 FD 2800 3 J 2740 5 160 

MW-20-130 06/14/2000 MW-20/130_06/14/2000 N 4800 10 U 5690 25 U 15 

MW-20-130 06/14/2000 MW-20/130D_06/14/2000 FD 4500 10 U 5280 3.3 J 19 

MW-20-130 09/01/2000 MW-20/130_09/01/2000 N 42 6700 2.4 J 6340 5 U 50 5.1 10 U 10 

MW-20-130 09/01/2000 MW-20/130D_09/01/2000 FD 5700 10 U 6570 2 J 19 

MW-20-130 12/01/2000 MW-20/130_12/01/2000 N 5400 10 U 6140 5 24 

MW-20-130 12/01/2000 MW-20/130D_12/01/2000 FD 5500 10 U 6140 2.9 J 27 

MW-20-130 03/28/2001 MW20/130_03/28/2001 N 4500 5.8 J 5210 25 U 190 

MW-20-130 03/28/2001 MW-20/130D_03/28/2001 FD 4300 6.2 J 5180 0.79 J 200 

MW-20-130 06/06/2001 MW20-130_06/06/2001 N 4700 3.3 J 5370 2.2 J 22 

MW-20-130 06/06/2001 MW20-130D_06/06/2001 FD 5000 7.3 J 5610 18 180 

MW-20-130 09/12/2001 MW-20/130_09/12/2001 N 5100 10 U 5800 1 J 21 

MW-20-130 09/12/2001 MW-20/130D_09/12/2001 FD 5000 10 U 6000 2.5 J 25 

MW-20-130 11/30/2001 MW-20/130_11/30/2001 N 33 J 5500 400 U 5500 5 U 18 400 U 10 U 45 J

MW-20-130 11/30/2001 MW-20/130D_11/30/2001 FD 5300 400 U 5600 400 U 5 U

MW-20-130 03/07/2002 MW-20-130-001_03/07/20 N 6.1 6440 13.6 39.7 

MW-20-130 06/13/2002 MW-20-130-002_6/13/02 N 7370 10 U 6740 12.7 30.9 J

MW-20-130 06/13/2002 MW-42-002_6/13/02 FD 7150 10 U 6770 10.6 49.3 J

MW-20-130 09/17/2002 MW-20-130-003 N 7090 20 U 6620 32 203 

MW-20-130 12/11/2002 MW-20-130_12/11/02_LS N 9890 20 U 6100 11.2 J 132 

MW-20-130 03/20/2003 MW-20-130-005 N 5160 11 U 6300 27.8 U 176 

MW-20-130 06/11/2003 MW-20-130-006 N 500 U 5020 10 U 6440 26.1 U 131 

MW-20-130 09/09/2003 MW-20-130-007 N 6000 11 U 6080 26.1 U 26.1 U

MW-20-130 12/10/2003 MW-20-130-009 N 7060 10 U 5940 20 U 57.1 

MW-20-130 03/03/2004 MW-20-130-016 N 5260 6050 

MW-20-130 03/15/2004 MW-20-130-018 N 6670 10 U 7960 20 U 201 

MW-20-130 05/11/2004 MW-20-130-026 N 7260 7710 

MW-20-130 06/11/2004 MW-20-130-030 N 7270 10.4 U 7860 20 U 100 U

MW-20-130 09/24/2004 MW-20-130-043 N 500 U 5 U 10 U 40.3 3 U 3 U 7000 3 U 15 7380 5 U 0.2 U 47.2 5 U 23 3 U 15 U 3 U 43.7 

MW-20-130 09/24/2004 MW-20-130-043 N 7490 

MW-20-130 01/27/2005 MW-20-130-049 N 52 U 5 U 10 U 26.8 3 U 3 U 8410 3 U 5 U 8600 2.1 U 0.2 U 44.4 5 U 13 3 U 15 U 11.6 24.6 

MW-20-130 01/27/2005 MW-20-130-049 N 9400 

MW-20-130 03/09/2005 MW-20-130-056 N 52 U 5 U 10 U 21.5 3.1 U 3.1 U 8170 3.1 U 5 U 8730 2.1 U 0.2 U 33.6 5 U 10 U 3.1 U 15 U 172 84.5 J

MW-20-130 03/09/2005 MW-20-130-056 N 8900 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-20-130 03/09/2005 MW-93-056 FD 52 U 5 U 10 U 20 3.1 U 3.1 U 8170 3.1 U 5 U 8810 2.1 U 0.2 U 29 5.3 10 U 3.1 U 15 U 162 173 J

MW-20-130 03/09/2005 MW-93-056 FD 7050 

MW-20-130 04/07/2005 MW-20-130-060 N 8870 8980 

MW-20-130 06/15/2005 MW-20-130-070 N 50 U 2 U 7.42 26.5 1 U 1 U 10300 1 U 1.62 10800 1 U 0.2 U 57.6 1 U 10.7 1 U 1 U 4.13 31.9 

MW-20-130 06/15/2005 MW-20-130-070 N 11300 

MW-20-130 10/07/2005 MW-20-130-081 N 2 U 6.58 300 U 1 U 1 U 10700 1 U 5 U 9590 1 U 0.2 U 41.3 21 U 10.8 1 U 1 U 3 U 20 U

MW-20-130 12/16/2005 MW-20-130-087 N 52 U 3 U 5.8 300 U 1 U 2 U 9340 5 U 10 U 10500 2 U 0.2 U 32.6 20 U 18.4 5 U 1 U 10.1 445 

MW-20-130 03/10/2006 MW-20-130-093 N 2 U 6.68 24.9 1 U 1 U 10600 1 U 3.73 10700 1 U 0.2 U 46.7 1 U 12 1 U 1 U 5.32 10 U

MW-20-130 05/05/2006 MW-20-130-098 N 2 U 6.32 26.3 1 U 1 U 13700 1 U 1 U 12000 1 U 0.2 U 47.7 1 U 11.8 1 U 1 U 3.91 14.7 J

MW-20-130 10/18/2006 MW-20-130-110 N 2 U 6.2 26.8 1 U 1 U 16400 1 U 1 U 11600 1 U 0.2 U 45.5 1 U 13.6 1 U 1 U 3.87 10.2 

MW-20-130 12/13/2006 MW-20-130-115 N 2 U 5.56 25.5 1 U 1 U 10500 1 U 1 U 12000 1 U 0.2 U 44.5 1 U 13.9 1 U 1 U 3.42 10 U

MW-20-130 12/13/2006 MW-95-115 FD 2 U 5.53 25.1 1 U 1 U 10700 1 U 1 U 11800 1 U 0.2 U 44 1 U 13.6 1 U 1 U 3.4 10 U

MW-20-130 03/08/2007 MW-20-130-121 N 2 U 5.52 25 1 U 1 U 11900 1.09 1 U 12800 1 U 0.2 U 43.8 1 U 16.1 1 U 1 U 2.74 10 U

MW-20-130 03/08/2007 MW-90-121 FD 2 U 5.44 25.2 1 U 1 U 12100 1 U 1 U 14400 1 U 0.2 U 44 1 U 15.7 1 U 1 U 2.8 10 U

MW-20-130 05/03/2007 MW-20-130-125 N 2 U 5.94 24.8 1 U 1 U 16200 1 U 1 U 13400 1 U 0.2 U 49.3 1 U 12.8 1 U 1 U 2.75 10 U

MW-20-130 05/03/2007 MW-95-125 FD 2 U 5.92 24.7 1 U 1 U 14800 1 U 1 U 13500 1 U 0.2 U 47.9 1 U 11.9 1 U 1 U 3.13 10 U

MW-20-130 10/05/2007 MW-20-130-136 N 13000 12200 

MW-21 06/15/1999 MW-21_06/15/1999 N 20 U 5.3 J 20 25 U 5 U

MW-21 09/14/1999 MW-21_09/14/1999 N 20 U 5.2 J 10 U 25 U 5.3 

MW-21 12/03/1999 MW-21_12/03/1999 N 20 U 8.2 J 10 UJ 5 16 

MW-21 03/25/2000 MW-21_03/25/2000 N 20 U 5.6 J 10 U 3.3 J 8.9 J

MW-21 06/15/2000 MW-21_06/15/2000 N 20 U 4.7 J 10 U 1.7 J 10 

MW-21 09/01/2000 MW-21_09/01/2000 N 41 20 U 9.5 J 10 U 5 U 26 5.8 3.7 J 12 

MW-21 12/01/2000 MW-21_12/01/2000 N 20 U 6.4 J 10 U 1.8 J 17 

MW-21 03/28/2001 MW-21_03/28/2001 N 20 U 5.6 J 10 U 3.8 J 10 

MW-21 06/06/2001 MW-21_06/06/2001 N 14 J 8 J 10 U 5.6 36 

MW-21 09/12/2001 MW-21_09/12/2001 N 16 J 23 10 U 8.9 590 

MW-21 11/30/2001 MW-21_11/30/2001 N 42 J 800 U 400 U 10 U 5 U 5 U 15 J 10 U 89 J

MW-21 03/08/2002 MW-21-001_03/08/2002 N 111 10 U 36 363 

MW-21 06/13/2002 MW-21-002_6/13/02 N 4 10 U 14.2 88.9 

MW-21 09/18/2002 MW-21-003 N 1.9 20 U 10 U 16.6 99 

MW-21 12/11/2002 MW-21_12/11/02_LS N 7.4 20 U 10 U 17.2 J 337 

MW-21 03/21/2003 MW-21-005 N 10.6 11 U 10 U 26.4 J 364 

MW-21 06/12/2003 MW-21-006 N 500 U 2.3 J 13.2 10 U 34.2 456 

MW-21 09/10/2003 MW-21-007 N 1 U 38.7 26.1 J 68.4 

MW-21 11/04/2003 MW-21-008 N 1 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-21 12/11/2003 MW-21-009 N 3.3 23.9 20.4 287 

MW-21 01/14/2004 MW-21-010 N 1 U

MW-21 02/26/2004 MW-21-015 N 1 U 1 UJ

MW-21 03/16/2004 MW-21-018 N 1 U 51.5 0.2 UJ 60 692 

MW-21 04/14/2004 MW-21-022 N 8 U 1.5 UJ

MW-21 05/11/2004 MW-21-026 N 1 UJ 1 U

MW-21 06/08/2004 MW-21-030 N 37 1 U 18.3 1 UJ 158 97 U

MW-21 07/14/2004 MW-21-035 N 1 U 1 U

MW-21 08/12/2004 MW-21-039 N 1 U 1 U

MW-21 09/21/2004 MW-21-043 N 1 U 1 U

MW-21 12/17/2004 MW-21-049 N 1 U 0.2 UJ

MW-21 03/08/2005 MW-21-056 N 1 U 1 U

MW-21 06/14/2005 MW-21-070 N 1 U 1 U

MW-21 10/05/2005 MW-21-081 N 1 UJ 1 UJ

MW-21 12/14/2005 MW-21-087 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 37.1 1 U 2 U 0.2 U 23.9 27.9 29.8 5 U 1 U 12.1 74.60001 

MW-21 05/02/2006 MW-21-098 N 1 U 1 U

MW-21 10/03/2006 MW-21-110 N 1 U 1 U

MW-21 12/13/2006 MW-21-115 N 1 U 1 U

MW-21 03/09/2007 MW-21-121 N 1 U 1 U

MW-21 05/01/2007 MW-21-125 N 1.4 1 U

MW-21 10/04/2007 MW-21-136 N 1 U 5 U

MW-21 12/11/2007 MW-21-138 N 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 2 U 0.2 U 38.2 20 U 16.2 5 U 1 U 5 U 20 U

MW-21 03/11/2008 MW-21-141 N 3 U 5 U 300 U 1 U 2 U 1.8 5 U 10 U 2 U 0.2 U 39.6 20 U 38 5 U 1 U 5 U 20 U

MW-21 05/06/2008 MW-21-143 N 5 U 5.39 U 500 U 1 U 2 U 3.01 5 U 10 U 1.05 U 5 U 0.2 U 52 20 U 12 5 U 1 U 6.2 20 U

MW-22 06/15/1998 MW-22_06/15/1998 N 20 U 7.4 J 10 U 25 U 16 J

MW-22 06/15/1999 MW-22_06/15/1999 N 400 200 500 110 

MW-22 07/15/1999 MW-22_07/15/1999 N 20 U 5.6 10 U 25 U 16 

MW-22 07/15/1999 MW-22D_07/15/1999 FD 20 U 4.5 J 10 U 25 U 21 

MW-22 09/14/1999 MW-22_09/14/1999 N 12 J 3.9 J 10 U 25 U 10 

MW-22 12/01/1999 MW-22_12/01/1999 N 14 J 9.1 J 10 U 3.9 J 11 

MW-22 03/25/2000 MW-22_03/25/2000 N 20 U 5.7 J 10 U 5.3 12 

MW-22 06/15/2000 MW-22_06/15/2000 N 20 U 6.2 J 10 U 3.3 J 10 

MW-22 09/01/2000 MW-22_09/01/2000 N 150 20 U 16 10 U 5 U 31 14 10 U 16 

MW-22 12/01/2000 MW-22_12/01/2000 N 20 U 3.3 J 10 U 2.4 J 6.8 J

MW-22 03/28/2001 MW-22_03/28/2001 N 20 U 4.5 J 10 U 1.3 J 5 U

MW-22 06/06/2001 MW-22_06/06/2001 N 20 U 10 U 10 U 4.8 J 10 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-22 08/25/2001 MW-22_08/25/2001 N 13 J 4.2 J 10 U 4.9 J 60 

MW-22 09/12/2001 MW-22_09/12/2001 N 20 U 18 10 U 10 96 

MW-22 11/29/2001 MW-22_11/29/2001 N 500 800 U 400 U 10 U 76 J 5 U 21 J 44 J 190 J

MW-22 03/05/2002 MW-22-001_03/05/2002 N 149 10 U 123 734 

MW-22 06/11/2002 MW-22-002_6/11/02 N 3.7 10 U 26.9 36.1 

MW-22 08/06/2002 MW-22-RS_8/6/02 N 3.1 10 U 56.2 179 

MW-22 09/19/2002 MW-22-003 N 13.9 20 U 10 U 20.3 119 

MW-22 12/12/2002 MW-22_12/12/02_LS N 3.5 20 U 10 U 17.5 J 118 

MW-22 03/19/2003 MW-22-005 N 16.9 11 U 10 U 27.8 U 160 

MW-22 06/10/2003 MW-22-006 N 500 U 5 J 10 U 10 U 28.1 118 

MW-22 09/10/2003 MW-22-007 N 2.1 11 U 0.2 U 27.3 28.8 

MW-22 12/11/2003 MW-22-009 N 10.4 10 U 0.2 U 20 U 62.4 

MW-22 03/19/2004 MW-22-018 N 2.2 10 U 5 U 20 U 58.5 

MW-22 06/07/2004 MW-22-030 N 110 2.2 10.4 U 2 U 20 U 48.7 U

MW-22 09/23/2004 MW-22-043 N 6.6 2 U

MW-22 12/16/2004 MW-22-049 N 7 1 UJ

MW-22 03/10/2005 MW-22-056 N 1 U 2 U

MW-22 06/17/2005 MW-22-070 N 1 U 1 U

MW-22 10/04/2005 MW-22-081 N 1 UJ 2 U

MW-22 12/16/2005 MW-22-087 N 1 U 2 U

MW-22 03/15/2006 MW-22-093 N 1 U 2 U

MW-22 05/03/2006 MW-22-098 N 1 U 1 UJ

MW-22 10/13/2006 MW-22-110 N 1 U 1 U

MW-22 03/08/2007 MW-22-121 N 1 U 1 U

MW-22 10/10/2007 MW-22-136 N 1 U 1 U

MW-22 12/17/2007 MW-22-138 N 3 U 11.7 300 U 1 U 2 U 1.5 5 10 U 2 U 0.2 U 31.6 20 U 5 U 5 U 1 U 5 U 20 U

MW-22 03/11/2008 MW-22-141 N 3 U 5.51 300 U 1 U 2 U 1 U 5 U 22.6 2 U 0.2 U 36.4 20 U 5 U 5 U 1 U 5 U 20 U

MW-22 07/29/2008 MW-22-143R N 3 U 13.8 300 U 1 U 2 U 1 U 5 U 10 U 2 U 0.4 J 48.2 20 U 3.81 U 5 U 1 U 5 U 20 U

MW-23 06/15/1998 MW-23_06/15/1998 N 20 U 10 U 10 U 25 U 8.3 J

MW-23 06/15/1999 MW-23_06/15/1999 N 200 100 10 U 250 53 

MW-23 09/14/1999 MW-23_09/14/1999 N 20 U 4.8 J 10 U 25 U 6.8 

MW-23 12/01/1999 MW-23_12/01/1999 N 20 U 7.1 J 10 U 25 U 9.2 J

MW-23 03/25/2000 MW-23_03/25/2000 N 20 U 5.5 J 10 U 1.5 J 6.6 J

MW-23 06/14/2000 MW-23_06/14/2000 N 20 U 5.3 J 10 U 1.9 J 11 

MW-23 09/01/2000 MW-23_09/01/2000 N 5300 20 U 10 U 10 U 5 U 0.85 J 11 2 J 10 

MW-23 12/01/2000 MW-23_12/01/2000 N 20 U 6.1 J 10 U 2.1 J 44 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-23 03/28/2001 MW-23_03/28/2001 N 20 U 3.1 J 10 U 25 U 7.8 J

MW-23 06/06/2001 MW-23_06/06/2001 N 20 U 3.2 J 10 U 2.6 J 40 

MW-23 09/12/2001 MW-23_09/12/2001 N 20 U 10 U 10 U 2.8 J 51 

MW-23 11/30/2001 MW-23_11/30/2001 N 280 800 U 400 U 10 U 27 5 U 15 J 16 120 

MW-23 03/08/2002 MW-23-001_03/08/2002 N 11.1 10 U 33.1 93.5 

MW-23 06/13/2002 MW-23-002_6/13/02 N 3.6 47.5 10 U 18.9 255 

MW-23 09/18/2002 MW-23-003 N 7.2 20 U 10 U 30.8 221 

MW-23 12/11/2002 MW-23_12/11/02_LS N 9.5 20 U 10 U 32 817 

MW-23 03/21/2003 MW-23-005 N 11.9 11 U 10 U 29.7 531 

MW-23 06/12/2003 MW-23-006 N 500 U 1.1 J 10 U 10 U 34.9 227 

MW-23 09/10/2003 MW-23-007 N 1 U 11 U 0.2 U 24.8 J 36.7 

MW-23 12/11/2003 MW-23-009 N 3.3 10 U 0.2 U 20 U 48.8 

MW-23 03/16/2004 MW-23-018 N 1 U 10 U 3.3 J 20 U 80.4 

MW-23 06/08/2004 MW-23-030 N 89 10.5 10.4 U 10.1 20 U 40.5 U

MW-23 09/21/2004 MW-23-043 N 7.9 6.8 

MW-23 12/17/2004 MW-23-049 N 1.5 1.1 

MW-23 03/08/2005 MW-23-056 N 2.9 1 U

MW-23 06/14/2005 MW-23-070 N 7.7 8.9 

MW-23 10/04/2005 MW-23-081 N 1 U 1 U

MW-23 12/14/2005 MW-23-087 N 10.5 8.8 

MW-23 03/08/2006 MW-23-093 N 1 U 11.9 

MW-23 05/02/2006 MW-23-098 N 18.2 16.8 

MW-23 10/04/2006 MW-23-110 N 14.4 15.2 

MW-23 12/12/2006 MW-23-115 N 1 UJ

MW-23 12/12/2006 MW-91-115 FD 8.6 J 14.4 J

MW-23 03/06/2007 MW-23-121 N 1020 1020 

MW-23 05/02/2007 MW-23-125 N 10.9 13 

MW-23 10/04/2007 MW-23-136 N 22.2 19.2 

MW-23 12/11/2007 MW-23-138 N 3 U 5 U 300 U 1 U 2 U 40.1 5 U 10 U 2 U 0.2 U 5 U 20 U 6.1 5 U 1 U 5 U 20 U

MW-23 03/10/2008 MW-23-141 N 3 U 5 U 300 U 1 U 2 U 24.3 5 U 10 U 2 U 0.2 U 6.01 20 U 5.44 5 U 1 U 5 U 20 U

MW-23 03/11/2008 MW-23-141-2 N 3 U 5 U 300 U 1 U 2 U 39.6 5 U 10 U 4.26 0.2 U 5 U 20 U 6.14 5 U 1 U 5 U 20 U

MW-23 05/06/2008 MW-23-143 N 5 U 5 U 500 U 1 U 2 U 22 5 U 10 U 22.2 5 U 0.2 U 15 20 U 10.9 5 U 2 U 5 U 21 

MW-23 05/06/2008 MW-90-143 FD 5 U 5 U 500 U 1 U 2 U 23 5 U 10 U 23.2 5 U 0.2 U 14 20 U 7.68 5 U 1 U 5 U 23 

MW-24A 06/15/1998 MW-24A_06/15/1998 N 2900 10 U 2800 25 U 5.6 J

MW-24A 06/15/1999 MW-24A D_06/15/1999 FD 3500 10 U 2960 25 U 26 

MW-24A 06/15/1999 MW-24A_06/15/1999 N 3700 5.2 J 2930 25 U 32 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-24A 09/14/1999 MW-24A_09/14/1999 N 4000 10 U 3770 25 U 26 

MW-24A 12/03/1999 MW-24A_12/03/1999 N 3900 4.2 J 3670 5 74 

MW-24A 03/25/2000 MW-24A_03/25/2000 N 3200 76 3670 4.5 J 94 

MW-24A 06/13/2000 MW-24A_06/13/2000 N 3400 2.7 J 3420 1.9 J 20 

MW-24A 09/01/2000 MW-24A_09/01/2000 N 41 4000 10 U 3870 5 U 21 5.4 15 18 

MW-24A 12/01/2000 MW-24A_12/01/2000 N 3600 4.1 J 3750 6 28 

MW-24A 03/28/2001 MW24A_03/28/2001 N 3000 10 U 3220 2.8 J 17 

MW-24A 06/06/2001 MW24A_06/06/2001 N 2900 3.1 J 3240 4.2 J 22 

MW-24A 09/12/2001 MW-24A_09/12/2001 N 3200 7.1 J 3500 1.3 J 31 

MW-24A 11/29/2001 MW-24A_11/29/2001 N 26 2900 6.1 J 3400 5 U 15 2 J 12 58 

MW-24A 03/08/2002 MW-24A-001_03/08/2002 N 9.2 3030 5.3 32.7 

MW-24A 06/13/2002 MW-24A-002_6/13/02 N 3020 10 U 2870 5 U 41.2 

MW-24A 09/17/2002 MW-24A-003 N 3490 20 U 3290 5 U 308 

MW-24A 12/11/2002 MW-24A_12/11/02_LFD FD 4160 20 U 3430 27.8 U 69.3 J

MW-24A 12/11/2002 MW-24A_12/11/02_LS N 4100 20 U 3400 27.8 U 122 J

MW-24A 03/18/2003 MW-24A-005 N 2610 11 U 2770 27.8 U 620 

MW-24A 06/12/2003 MW-24-A-006 N 500 U 2510 10 U 2640 J 26.1 U 326 

MW-24A 09/11/2003 MW-24A-007 N 2620 15.2 2970 22.5 J 33.7 

MW-24A 09/11/2003 MW-91-007 FD 2740 11 U 3060 26.1 U 49.9 

MW-24A 12/10/2003 MW-24A-009 N 3320 10 U 2990 20 U 64.1 

MW-24A 12/10/2003 MW-92-009 FD 4080 10 U 3030 20 U 60.6 

MW-24A 03/17/2004 MW-24A-018 N 2270 10 U 2600 20 U 139 J

MW-24A 03/17/2004 MW-92-018 FD 1970 10 U 2440 20 U 186 

MW-24A 06/08/2004 MW-24A-030 N 38 2390 10.4 U 2660 20 U 54.1 U

MW-24A 09/20/2004 MW-24A-043 N 2960 2960 

MW-24A 12/17/2004 MW-24A-049 N 2890 

MW-24A 01/11/2005 MW-24A-049R N 3040 

MW-24A 03/07/2005 MW-24A-056 N 3180 3390 

MW-24A 03/07/2005 MW-94-056 FD 3290 3360 

MW-24A 06/16/2005 MW-24A-070 N 2640 3280 

MW-24A 10/03/2005 MW-24A-081 N 2930 3120 

MW-24A 10/03/2005 MW-91-081 FD 2630 3040 

MW-24A 03/06/2006 MW-24A-093 N 3980 3490 

MW-24A 10/03/2006 MW-24A-110 N 4260 4300 

MW-24A 12/14/2006 MW-24A-115 N 4250 3310 

MW-24A 03/06/2007 MW-24A-121 N 3600 3540 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-24A 07/18/2007 MW-24A_071807 N 5.4 2550 2480 

MW-24A 12/12/2007 MW-24A-138 N 3 U 5 U 300 U 1 U 2 U 3300 5 U 10 U 2 U 0.2 U 39.7 20 U 5 U 5 U 1 U 27.3 20 U

MW-24A 03/12/2008 MW-24A-141 N 3 U 10.8 300 U 1 U 2 U 2000 5 U 10 U 2 U 0.2 U 29.6 20 U 50.7 5 U 1 U 7.18 20 U

MW-24A 05/08/2008 MW-24A-143 N 5 U 33.6 944 1 U 2 U 10 5 U 10 U 5 U 0.2 U 11 20 U 5.29 5 U 1 U 5 U 20 U

MW-24B 06/15/1998 MW-24B_06/15/1998 N 3710 10 U 3410 25 U 5 U

MW-24B 06/15/1999 MW-24B_06/15/1999 N 3500 10 U 3120 25 U 25 

MW-24B 09/14/1999 MW-24B_09/14/1999 N 3800 10 U 3670 25 U 14 

MW-24B 12/03/1999 MW-24B_12/03/1999 N 2800 4.1 J 3050 J 5 30 

MW-24B 03/25/2000 MW-24B_03/25/2000 N 3400 2.6 J 3730 5 22 

MW-24B 06/15/2000 MW-24B_06/15/2000 N 3800 4.2 J 3900 1.8 J 16 

MW-24B 09/01/2000 MW-24B_09/01/2000 N 36 4400 19 3970 5 U 63 53 2.4 J 120 

MW-24B 12/01/2000 MW-24B_12/01/2000 N 680 4.3 J 741 2.3 J 30 

MW-24B 03/28/2001 MW24B_03/28/2001 N 3400 10 U 3960 1.2 J 9.6 J

MW-24B 06/06/2001 MW24B_06/06/2001 N 3500 10 U 4150 4.1 J 30 

MW-24B 08/25/2001 MW24B_08/25/2001 N 4000 3.7 J 4540 0.91 J 63 

MW-24B 09/12/2001 MW-24B_09/12/2001 N 3900 4 J 4700 0.69 J 28 

MW-24B 11/29/2001 MW-24B_11/29/2001 N 28 J 4400 400 U 4400 5 U 53 400 U 10 U 5 U

MW-24B 03/08/2002 MW-24B-001_03/08/2002 N 13.6 4920 10.5 71.6 

MW-24B 06/13/2002 MW-24B-002_6/13/02 N 5120 10 U 4830 7.1 39.5 

MW-24B 12/10/2002 MW-24B_12/10/02_LS N 5380 20 U 4620 27.8 U 300 

MW-24B 03/18/2003 MW-24B-005 N 4650 11 U 4900 27.8 U 468 

MW-24B 06/12/2003 MW-24B-006 N 500 U 5570 10 U 4790 31.3 307 

MW-24B 09/11/2003 MW-24B-007 N 4320 11 U 4760 26.1 U 29.3 

MW-24B 12/10/2003 MW-24B-009 N 6050 10 U 4840 20 U 44 

MW-24B 03/17/2004 MW-24B-018 N 3900 10 U 4860 20 U 76.8 

MW-24B 06/08/2004 MW-24B-030 N 34 4910 10.4 U 5190 20 U 80.5 U

MW-24B 09/21/2004 MW-24B-043 N 4940 5100 

MW-24B 12/17/2004 MW-24B-049 N 4470 

MW-24B 12/17/2004 MW-91-049 FD 4420 4790 

MW-24B 01/11/2005 MW-24B-049R N 5260 

MW-24B 03/07/2005 MW-24B-056 N 4950 5320 

MW-24B 06/16/2005 MW-24B-070 N 5660 5640 

MW-24B 10/03/2005 MW-24B-081 N 4930 5240 

MW-24B 03/07/2006 MW-24B-093 N 5970 5650 

MW-24B 05/04/2006 MW-24B-CIS N 50 U 2 U 8.43 38.5 1 U 1 U 6260 1 U 1 U 5760 1 U 0.2 U 64.9 1 U 14.3 1 U 1 U 8.13 12.7 

MW-24B 05/04/2006 MW-90-CIS FD 50 U 2 U 8.34 38.6 1 U 1 U 6200 1 U 1 U 5760 1 U 0.2 U 64.4 1 U 14.1 1 U 1 U 8.21 11.2 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-24B 10/03/2006 MW-24B-110 N 5830 6120 

MW-24B 12/14/2006 MW-24B-115 N 5060 5520 

MW-24B 03/05/2007 MW-24B-121 N 6100 5980 

MW-24B 07/18/2007 MW-24B_071807 N 7.13 6020 5540 

MW-24BR 06/15/1998 MW-24BR_06/15/1998 N 380 10 U 302 25 U 5 UJ

MW-24BR 06/15/1998 MW-24BRD_06/15/1998 FD 150 10 U 346 25 U 9 J

MW-24BR 06/15/1999 MW-24BR_06/15/1999 N 20 U 6.2 J 10 U 25 U 15 

MW-24BR 09/14/1999 MW-24BR_09/14/1999 N 17 J 10 U 10 U 25 U 15 

MW-24BR 12/03/1999 MW-24BR_12/03/1999 N 20 U 12 10 UJ 1.7 J 18 

MW-24BR 03/25/2000 MW-24BR_03/25/2000 N 10 J 5.5 J 10 U 2 J 110 

MW-24BR 06/15/2000 MW-24BR_06/15/2000 N 20 U 2.5 J 10 U 1.8 J 18 

MW-24BR 09/01/2000 MW-24BR_09/01/2000 N 300 20 U 10 U 10 U 5 U 58 10 2.3 J 10 

MW-24BR 12/01/2000 MW-24BR_12/01/2000 N 20 U 4.8 J 10 U 4.1 J 55 

MW-24BR 03/28/2001 MW24BR_03/28/2001 N 20 U 10 U 10 U 1.8 J 19 

MW-24BR 06/06/2001 MW24BR_06/06/2001 N 10 J 4 J 10 U 3.4 J 44 

MW-24BR 09/12/2001 MW-24BR_09/12/2001 N 20 U 38 10 U 3.4 J 120 

MW-24BR 11/29/2001 MW-24BR_11/29/2001 N 200 800 U 400 U 10 U 5 U 36 8.5 J 10 U 5 U

MW-24BR 03/08/2002 MW-24BR-001_03/08/200 N 65.5 10 U 17.2 133 

MW-24BR 06/13/2002 MW-24BR-002_6/13/02 N 3.7 10 U 10 U 5 U 52.8 

MW-24BR 09/18/2002 MW-24BR-003 N 3.5 20 U 10 U 6.3 152 

MW-24BR 12/12/2002 MW-24BR_12/12/02_LS N 3.4 20 U 10 U 27.8 U 66.2 

MW-24BR 03/19/2003 MW-24BR-005 N 16 11 U 10 U 27.8 U 111 

MW-24BR 06/13/2003 MW-24BR-006 N 500 U 2.9 J 10 U 10 U 26.1 U 126 

MW-24BR 09/12/2003 MW-24BR-007 N 3.6 J 11 U 0.2 U 26.1 U 72.4 

MW-24BR 12/11/2003 MW-24BR-009 N 4.6 10 U 0.2 U 20 U 20 U

MW-24BR 03/17/2004 MW-24BR-018 N 4.8 10 U 1 UJ 20 U 146 J

MW-24BR 06/08/2004 MW-24BR-030 N 190 1 U 10.4 U 1 U 20 U 73.9 U

MW-24BR 09/21/2004 MW-24BR-043 N 1 U 1 U

MW-24BR 12/17/2004 MW-24BR-049 N 3.5 1 U

MW-24BR 03/08/2005 MW-24BR-056 N 1 U 1 U

MW-24BR 12/15/2005 MW-24BR-087 N 1 U 1 U

MW-24BR 03/16/2006 MW-24BR-093 N 1.2 1 U

MW-24BR 05/10/2006 MW-24BR-098 N 1 U

MW-24BR 06/05/2006 MW-24BR-098RE N 1 U

MW-24BR 11/01/2006 MW-24BR-110 N 1 U 1 U

MW-24BR 12/15/2006 MW-24BR-115 N 1 2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-24BR 03/06/2007 MW-24BR-121 N 1 U 1 U

MW-24BR 05/03/2007 MW-24BR-125 N 1 U 1 U

MW-24BR 10/04/2007 MW-24BR-136 N 1 U 1 U

MW-24BR 05/08/2008 MW-24BR-143 N 2.4 1 U

MW-25 06/15/1999 MW-25_06/15/1999 N 38 2900 10 U 2340 5 U 17 25 U 12 27 

MW-25 09/14/1999 MW-25_09/14/1999 N 2600 10 U 2480 25 U 15 

MW-25 12/03/1999 MW-25_12/03/1999 N 2900 3.4 J 2830 5 16 

MW-25 06/14/2000 MW-25_06/14/2000 N 2800 12 2920 2.5 J 40 

MW-25 09/01/2000 MW-25_09/01/2000 N 42 2900 5.5 J 2710 5 U 9.700001 4.4 J 5.1 J 17 

MW-25 12/01/2000 MW-25_12/01/2000 N 2800 20 2730 2.1 J 100 

MW-25 03/28/2001 MW-25_03/28/2001 N 2700 10 U 2690 25 U 7.3 J

MW-25 06/06/2001 MW-25_06/06/2001 N 2500 10 U 2910 2.1 J 10 

MW-25 09/12/2001 MW-25_09/12/2001 N 2500 10 U 2600 3.1 J 26 

MW-25 11/29/2001 MW-25_11/29/2001 N 38 2600 400 U 2400 5 U 5.6 3.8 J 7.7 J 31 

MW-25 03/07/2002 MW-25-001_03/07/2002 N 7.6 2980 8.9 68.2 J

MW-25 03/07/2002 MW-51-001_03/07/2002 FD 5.8 2980 8.6 28.4 J

MW-25 06/12/2002 MW-25-002_6/12/02 N 3050 10 U 2870 6.8 63.9 

MW-25 09/17/2002 MW-25-003 N 2790 27.8 U 2560 21.3 145 

MW-25 12/10/2002 MW-25_12/10/02_LS N 3220 20 U 2430 27.8 U 167 

MW-25 03/21/2003 MW-25-005 N 2130 11 U 2530 27.8 U 325 

MW-25 06/12/2003 MW-25-006 N 500 U 2720 10 U 2440 26.1 U 334 J

MW-25 06/12/2003 MW-42-006 FD 500 U 3410 10 U 2480 26.1 U 555 J

MW-25 09/12/2003 MW-25-007 N 2080 11 U 2350 26.1 U 76.7 

MW-25 12/12/2003 MW-25-009 N 3220 10 U 2210 20 U 25.2 

MW-25 03/03/2004 MW-25-016 N 2020 2270 

MW-25 03/17/2004 MW-25-018 N 1920 10 U 2180 20 U 78.2 

MW-25 03/17/2004 MW-90-018 FD 1940 10 U 2440 20 U 75.8 

MW-25 05/14/2004 MW-25-026 N 1970 2300 

MW-25 06/09/2004 MW-25-030 N 50 U 4.2 U 10 U 37 3 U 3 U 2150 3 U 10.4 U 2260 5 U 0.5 U 10 U 20 U 10 U 3 U 5 U 3 U 63 U

MW-25 06/09/2004 MW-25-030 N 25 U 2100 5 U 5 U 10 

MW-25 09/22/2004 MW-25-043 N 500 U 5 U 10 U 40.7 3 U 3 U 1930 3 U 7.1 1970 5 U 0.2 U 5 U 5 U 13.1 3 U 15 U 3 U 22.7 

MW-25 09/22/2004 MW-25-043 N 1940 

MW-25 03/09/2005 MW-25-056 N 52 U 5 U 10 U 39.5 3.1 U 3.1 U 1700 3.1 U 5 U 1740 2.1 U 0.2 U 5 U 5 U 10 U 3.1 U 15 U 73.3 94.6 

MW-25 03/09/2005 MW-25-056 N 1600 

MW-25 04/07/2005 MW-25-060 N 1700 1620 

MW-25 06/14/2005 MW-25-070 N 50 U 2 U 1.81 45.5 1 U 1 U 1790 1 U 1 U 1730 1 U 0.2 U 3.85 2.26 2.72 1 U 1 U 11.1 119 J
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-25 06/14/2005 MW-25-070 N 1670 

MW-25 06/14/2005 MW-93-070 FD 50 U 2 U 1.93 48.9 1 U 1 U 1660 1 U 1.34 1760 1 U 0.2 U 4.13 1.68 2.65 1 U 1 U 11.8 16.1 J

MW-25 06/14/2005 MW-93-070 FD 1930 

MW-25 10/04/2005 MW-25-081 N 2 U 1.94 300 U 1 U 1 U 1470 1 U 10.4 U 1540 1 U 0.2 U 3.49 20 U 2.38 1 U 1 U 6 20 U

MW-25 10/04/2005 MW-92-081 FD 2 U 2.15 300 U 1 U 1 U 1480 1 U 10.4 U 1540 1 U 0.2 U 3.53 20 U 2.35 1 U 1 U 6.6 20 U

MW-25 12/14/2005 MW-25-087 N 52 U 3 U 5 U 300 U 1 U 2 U 1370 5 U 10 U 1460 2 U 0.2 U 5 U 20 U 5 U 5 U 1 U 9.7 20 U

MW-25 12/14/2005 MW-92-087 FD 52 U 3 U 5 U 300 U 1 U 2 U 1350 5 U 10 U 1450 2 U 0.2 U 5 U 20 U 5 U 5 U 1 U 9.4 20 U

MW-25 03/09/2006 MW-25-093 N 2 U 2.39 40.8 1 U 1 U 1430 1 U 1 U 1360 1 U 0.2 U 3.34 1.58 2.38 1 U 1 U 11.8 10 U

MW-25 05/03/2006 MW-25-098 N 1300 1390 

MW-25 05/03/2006 MW-25-CIS N 50 U 2 U 2.12 42 1 U 1 U 1 U 1 U 1 U 0.2 U 3.35 1.25 2.64 1 U 1 U 11.6 10 U

MW-25 05/03/2006 MW-92-098 FD 2 U 2.07 43.2 1 UJ 1 U 1310 1 U 1 U 1280 1 U 0.2 U 3.39 1.36 2.57 1 U 1 U 12 10 U

MW-25 10/03/2006 MW-25-110 N 2 U 2.08 39.6 1 U 1 U 1150 1 U 1 U 1140 1 U 0.2 U 3.5 3.62 2.37 1 U 1 U 11.2 10 U

MW-25 03/06/2007 MW-25-121 N 2 U 1.91 41.3 1 U 1 U 951 1 U 1 U 945 1 U 0.2 U 3.36 1.22 2.04 1 U 1 U 11.1 10 U

MW-25 10/02/2007 MW-25-136 N 805 895 

MW-25 10/02/2007 MW-91-136 FD 884 933 

MW-26 06/09/1999 MW-26_06/09/1999 N 36 860 6 J 831 2.1 J 32 25 U 10 U 81 

MW-26 06/15/1999 MW-26D_06/15/1999 FD 760 5.9 J 759 25 U 13 

MW-26 09/14/1999 MW-26_09/14/1999 N 1200 4 J 1130 25 U 18.8 

MW-26 12/03/1999 MW-26_12/03/1999 N 1400 4.9 J 1470 J 1.7 J 49 

MW-26 03/25/2000 MW-26_03/25/2000 N 1400 4.5 J 10 U 2.6 J 37 

MW-26 06/15/2000 MW-26_06/15/2000 N 1100 4.8 J 1200 5 8.8 J

MW-26 09/01/2000 MW-26_09/01/2000 N 39 1400 8.2 J 1370 5 U 30 2.8 J 2.4 J 110 

MW-26 12/01/2000 MW-26_12/01/2000 N 2300 17 2420 1.8 J 140 

MW-26 03/28/2001 MW-26_03/28/2001 N 2300 3.9 J 2390 25 U 12 

MW-26 06/06/2001 MW-26_06/06/2001 N 2800 6.7 J 2740 9.5 39 

MW-26 09/12/2001 MW-26_09/12/2001 N 2900 3.7 J 3400 1.4 J 26 

MW-26 11/30/2001 MW-26_11/30/2001 N 170 3500 7.5 J 3200 5 U 29 9 J 17 140 

MW-26 03/07/2002 MW-26-001_03/07/2002 N 34.2 3590 17.2 J 73.3 

MW-26 06/13/2002 MW-26-002_6/13/02 N 3680 10 U 3620 5.5 35.2 

MW-26 09/18/2002 MW-26-003 N 3110 27.8 U 3720 18.3 218 

MW-26 12/11/2002 MW-26_12/11/02_LS N 5020 20 U 3860 27.8 U 144 

MW-26 03/20/2003 MW-26_03/20/2003_LFD FD 2790 11 U 3280 27.8 U 356 

MW-26 03/20/2003 MW-26-005 N 2750 11 U 3280 27.8 U 514 

MW-26 06/11/2003 MW-26-006 N 500 U 3110 10 U 3680 26.1 U 80.6 

MW-26 09/09/2003 MW-26-007 N 3340 11 U 3510 26.1 U 24.2 J

MW-26 12/10/2003 MW-26-009 N 5000 10 U 3890 20 U 436 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-26 03/03/2004 MW-26-016 N 3150 3720 

MW-26 03/16/2004 MW-26-018 N 3580 10 U 3970 20 U 167 

MW-26 05/14/2004 MW-26-026 N 4240 4060 

MW-26 06/08/2004 MW-26-030 N 3650 10.4 U 3890 20 U 76.9 U

MW-26 06/08/2004 MW-91-030 FD 3610 10.4 U 4000 20 U 66.5 U

MW-26 09/22/2004 MW-26-043 N 3710 3670 

MW-26 12/16/2004 MW-26-049 N 3800 3790 

MW-26 03/08/2005 MW-26-056 N 3160 2990 

MW-26 03/08/2005 MW-95-056 FD 3050 2990 

MW-26 06/13/2005 MW-26-070 N 3140 3370 

MW-26 10/04/2005 MW-26-081 N 2990 3040 

MW-26 12/12/2005 MW-26-087 N 3160 3220 

MW-26 03/08/2006 MW-26-093 N 3020 3280 

MW-26 05/01/2006 MW-26-098 N 3110 3210 

MW-26 10/03/2006 MW-26-110 N 3850 3590 

MW-26 03/12/2007 MW-26-121 N 3540 3440 0.2 U

MW-26 10/02/2007 MW-26-136 N 3740 3510 

MW-26 12/11/2007 MW-26-138 N 3 U 5 U 300 U 1 U 2 U 2980 5 U 10 U 2 U 0.2 U 34 20 U 14.4 5 U 1 U 5.9 20 U

MW-26 03/12/2008 MW-26-141 N 3 U 5 U 300 U 1 U 2 U 2560 5 U 10 U 2 U 0.2 U 28.8 20 U 14.8 5 U 1 U 6.14 21.3 

MW-26 03/12/2008 MW-90-141 FD 3 U 5 U 300 U 1 U 2 U 2640 5 U 10 U 2 U 0.2 U 27.7 20 U 13.3 5 U 1 U 5.88 20 U

MW-26 05/05/2008 MW-26-143 N 3 U 5 U 500 U 1 U 2 U 2600 5 U 10 U 5 U 0.2 U 43 20 U 16.8 5 U 1 U 5 U 37.3 

MW-27-20 06/15/1999 MW-27_06/15/1999 N 69 20 U 8.9 J 10 U 3.4 J 6.4 25 U 10 U 11 

MW-27-20 09/14/1999 MW-27_09/14/1999 N 20 U 10 U 10 U 25 U 5.3 

MW-27-20 09/14/1999 MW-27D_09/14/1999 FD 20 U 10 U 10 U 25 U 5.3 

MW-27-20 12/01/1999 MW-27_12/01/1999 N 20 U 8.2 J 10 U 3.7 J 8.7 J

MW-27-20 12/01/1999 MW-27D_12/01/1999 FD 20 U 7.8 J 10 U 5 16 

MW-27-20 03/23/2000 MW-27_03/23/2000 N 20 U 10 U 10 U 5 7.5 J

MW-27-20 03/23/2000 MW-27D_03/23/2000 FD 20 U 10 U 10 U 3.6 J 14 

MW-27-20 06/15/2000 MW-27_06/15/2000 N 20 U 4.3 J 10 U 6.8 10 

MW-27-20 06/15/2000 MW-27D_06/15/2000 FD 20 U 6.1 J 10 U 110 10 

MW-27-20 09/01/2000 MW-27_09/01/2000 N 100 20 U 4 J 10 U 1.7 J 6.1 2.4 J 0.96 J 3.9 J

MW-27-20 09/01/2000 MW-27D_09/01/2000 FD 100 20 U 5 J 10 U 5 U 6.2 2.4 J 0.85 J 10 

MW-27-20 12/01/2000 MW-27_12/01/2000 N 20 U 4.9 J 10 U 5 7.3 J

MW-27-20 12/01/2000 MW-27D_12/01/2000 FD 20 U 7.5 J 10 U 5 12 

MW-27-20 03/28/2001 MW27_03/28/2001 N 20 U 3.3 J 10 U 2.1 J 5 U

MW-27-20 06/06/2001 MW27_06/06/2001 N 20 U 3.6 J 10 U 4 J 11 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-27-20 08/25/2001 MW27_08/25/2001 N 20 U 4.6 J 10 U 1.4 J 59 

MW-27-20 09/12/2001 MW-27_09/12/2001 N 20 U 12 10 U 2.6 J 37 

MW-27-20 11/29/2001 MW-27_11/29/2001 N 260 14 J 21 10 U 24 6.7 12 21 120 

MW-27-20 11/29/2001 MW-27D_11/29/2001 FD 13 J 20 10 U 12 77 

MW-27-20 03/05/2002 MW-27-001_03/05/2002 N 96.1 10 U 63.5 440 

MW-27-20 06/11/2002 MW-27-002_6/11/02 N 5.1 10 U 6.7 40.5 

MW-27-20 08/06/2002 MW-27-RS_8/6/02 N 3.8 10 U

MW-27-20 09/19/2002 MW-27-003 N 1.1 U 20 U 10 U 5 U 164 

MW-27-20 12/12/2002 MW-27_12/12/02_LS N 5.6 20 U 10 U 27.8 U 213 

MW-27-20 03/19/2003 MW-27-005 N 11.5 11 U 10 U 27.8 U 105 

MW-27-20 06/10/2003 MW-27-006 N 500 U 10.5 10 U 10 U 26.1 U 285 

MW-27-20 09/10/2003 MW-27-007 N 1 U 11 U 0.2 U 26.1 U 22.7 J

MW-27-20 11/04/2003 MW-27-008 N 1 U 0.2 U

MW-27-20 12/11/2003 MW-27-009 N 1 10 U 0.2 U 20 U 20 U

MW-27-20 01/13/2004 MW-27-010 N 1 U 0.2 U

MW-27-20 01/29/2004 MW-27-011 N 1.5 0.2 U

MW-27-20 02/05/2004 MW-27-012 N 1 U 0.2 U

MW-27-20 02/12/2004 MW-27-013 N 1 U 0.2 U

MW-27-20 02/19/2004 MW-27-WV-014 N 50 U 1 U 0.2 U

MW-27-20 02/26/2004 MW-27-015 N 1 U 0.2 U

MW-27-20 03/03/2004 MW-27-016 N 1.9 0.2 U

MW-27-20 03/10/2004 MW-27-017 N 1 U 0.2 U

MW-27-20 03/17/2004 MW-27-018 N 1.2 U 10 U 0.2 U 20 U 194 U

MW-27-20 03/24/2004 MW-27-019 N 1 U 0.2 U

MW-27-20 03/31/2004 MW-27-020 N 1 U 0.2 U

MW-27-20 04/07/2004 MW-27-021 N 1 U 0.2 U

MW-27-20 04/13/2004 MW-27-022 N 1 U 0.2 U

MW-27-20 04/21/2004 MW-27-023 N 1 U 0.2 U

MW-27-20 04/28/2004 MW-27-024 N 1 UJ 0.2 U

MW-27-20 05/05/2004 MW-27-025 N 1 U 0.2 U

MW-27-20 05/12/2004 MW-27-026 N 1 U 1 U

MW-27-20 05/19/2004 MW-27-027 N 1 U 0.2 U

MW-27-20 05/26/2004 MW-27-028 N 1 U 0.2 U

MW-27-20 06/02/2004 MW-27-029 N 1 U 0.2 U

MW-27-20 06/08/2004 MW-27-030 N 1 U 10.4 U 0.2 U 20 U 35.3 U

MW-27-20 06/17/2004 MW-27-031 N 1 U 0.2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-27-20 06/23/2004 MW-27-032 N 1 U 0.2 U

MW-27-20 06/30/2004 MW-27-033 N 1 U 0.2 U

MW-27-20 07/07/2004 MW-27-034 N 1 U 0.2 U

MW-27-20 07/13/2004 MW-27-035 N 1 U 0.2 U

MW-27-20 07/21/2004 MW-27-036 N 1 U 0.2 U

MW-27-20 07/27/2004 MW-27-037 N 1 U 0.2 U

MW-27-20 08/04/2004 MW-27-038 N 1 U 0.2 U

MW-27-20 08/11/2004 MW-27-039 N 1 U 0.2 U

MW-27-20 08/19/2004 MW-27-040 N 1 U 0.2 U

MW-27-20 09/21/2004 MW-27-043 N 1 U 0.2 U

MW-27-20 10/19/2004 MW-27-045 N 1 U 0.2 U

MW-27-20 11/15/2004 MW-27-047 N 1 U

MW-27-20 12/02/2004 MW-27-048 N 0.2 U

MW-27-20 12/15/2004 MW-27-049 N 1 U 0.2 U

MW-27-20 01/10/2005 MW-27-051 N 1 U 0.2 U

MW-27-20 02/09/2005 MW-27-053 N 1 U 0.2 U

MW-27-20 03/08/2005 MW-27-020-056 N 1 U 0.2 U

MW-27-20 04/04/2005 MW-27-025-060 N 1 U 0.2 U

MW-27-20 05/04/2005 MW-27-020-064 N 1 U 0.2 U

MW-27-20 07/18/2005 MW-27-020-074 N 1 U 0.2 U

MW-27-20 10/05/2005 MW-27-020-081 N 1 U 0.21 U

MW-27-20 12/14/2005 MW-27-020-087 N 1 U 0.2 U

MW-27-20 03/06/2006 MW-27-020-093 N 1 U 0.2 U

MW-27-20 05/01/2006 MW-27-020-098 N 1 U 0.2 U

MW-27-20 10/03/2006 MW-27-020-110 N 1 U 0.2 U

MW-27-20 10/02/2007 MW-27-020-136 N 2.2 0.2 U

MW-27-60 02/23/2005 MW-27-60-054 N 500 U 1 U 1 U

MW-27-60 02/23/2005 MW-91-054 FD 500 U 1 U 1 U

MW-27-60 03/01/2005 MW-27-060-055 N 1 UJ 1 U

MW-27-60 03/08/2005 MW-27-060-056 N 1 U 1 U

MW-27-60 03/14/2005 MW-27-060-057 N 1 U 1 U

MW-27-60 03/14/2005 MW-27-60-057 N 500 U

MW-27-60 03/23/2005 MW-27-060-058 N 1 U 1 U

MW-27-60 03/29/2005 MW-27-060-059 N 1 U 1 U

MW-27-60 04/05/2005 MW-27-60-060 N 1 U 1 U

MW-27-60 04/12/2005 MW-27-060-061 N 1 U 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-27-60 04/19/2005 MW-27-060-062 N 1 U 1 U

MW-27-60 04/26/2005 MW-27-060-063 N 1 U 1 U

MW-27-60 05/04/2005 MW-27-060-064 N 1 U 1 U

MW-27-60 07/18/2005 MW-27-060-074 N 1.8 1 U

MW-27-60 10/05/2005 MW-27-060-081 N 1 U 1 U

MW-27-60 12/15/2005 MW-27-060-087 N 1 U 1 U

MW-27-60 03/07/2006 MW-27-060-093 N 1 U 1 U

MW-27-60 05/01/2006 MW-27-060-098 N 1 U 1 U

MW-27-60 10/03/2006 MW-27-060-110 N 1 U 1 U

MW-27-60 10/02/2007 MW-27-060-136 N 1 U 0.2 U

MW-27-85 02/23/2005 MW-27-85-054 N 500 U 1 U 2 U

MW-27-85 03/01/2005 MW-27-085-055 N 1 UJ 1 U

MW-27-85 03/08/2005 MW-27-085-056 N 1 U 2 U

MW-27-85 03/14/2005 MW-27-85-057 N 500 U 1 U 1 U

MW-27-85 03/23/2005 MW-27-085-058 N 1 U 1 U

MW-27-85 03/29/2005 MW-27-085-059 N 1 U 1 U

MW-27-85 04/05/2005 MW-27-85-060 N 1 U 1 U

MW-27-85 04/12/2005 MW-27-085-061 N 1 U 1 U

MW-27-85 04/19/2005 MW-27-085-062 N 1 U 1 U

MW-27-85 04/26/2005 MW-27-085-063 N 1 U 1 U

MW-27-85 05/04/2005 MW-27-085-064 N 1 U 1 U

MW-27-85 05/19/2005 MW-27-085-066 N 1 U 1 U

MW-27-85 06/02/2005 MW-27-85-068 N 1 U 1 U

MW-27-85 07/19/2005 MW-27-085-074 N 3 1 U

MW-27-85 08/16/2005 MW-27-085-077 N 2.6 U 1 U

MW-27-85 09/08/2005 MW-27-085-079 N 1 U 1 U

MW-27-85 10/05/2005 MW-27-085-081 N 1 U 1 U

MW-27-85 11/03/2005 MW-27-085-083 N 1 U 2 UJ

MW-27-85 12/15/2005 MW-27-085-087 N 6.6 1.2 J

MW-27-85 01/12/2006 MW-27-085-089 N 1 U 1 U

MW-27-85 02/08/2006 MW-27-085-091 N 1 U 1 U

MW-27-85 03/06/2006 MW-27-085-093 N 1 U 1 U

MW-27-85 04/03/2006 MW-27-085-095 N 1 U 1 U

MW-27-85 05/01/2006 MW-27-085-098 N 1 U 1 U

MW-27-85 06/14/2006 MW-27-085-102 N 1 U 1 U

MW-27-85 07/12/2006 MW-27-085-104 N 1 U 2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-27-85 08/08/2006 MW-27-085-106 N 1 U 1 U

MW-27-85 09/06/2006 MW-27-085-108 N 1 U 1 U

MW-27-85 10/13/2006 MW-27-085-110 N 1 U 1 U

MW-27-85 11/16/2006 MW-27-085-113 N 1 U 1 U

MW-27-85 12/11/2006 MW-27-085-115 N 1 U 1 U

MW-27-85 01/10/2007 MW-27-085-117 N 4.4 1 U

MW-27-85 02/06/2007 MW-27-085-119 N 1 U 1 U

MW-27-85 03/07/2007 MW-27-085-121 N 1 U 0.2 U

MW-27-85 04/03/2007 MW-27-085-123 N 1 U 1 U

MW-27-85 05/01/2007 MW-27-085-125 N 1 1 U

MW-27-85 06/13/2007 MW-27-085-128 N 1 U 1 U

MW-27-85 07/11/2007 MW-27-085-130 N 1 U 1 U

MW-27-85 08/08/2007 MW-27-085-132 N 1 U 1 U

MW-27-85 08/08/2007 MW-91-132 FD 1 U 1 U

MW-27-85 09/05/2007 MW-27-085-134 N 1 U 1 U

MW-27-85 10/02/2007 MW-27-085-136 N 1 U 1 U

MW-27-85 05/06/2008 MW-27-085-143 N 1 U 1.05 U

MW-28-25 06/15/1999 MW-28_06/15/1999 N 120 20 U 7.3 J 10 U 3.8 J 7.6 25 U 10 U 8.7 

MW-28-25 09/14/1999 MW-28_09/14/1999 N 20 U 10 U 10 U 25 U 5.3 

MW-28-25 12/01/1999 MW-28_12/01/1999 N 20 U 4.3 J 10 U 5 7.6 J

MW-28-25 03/23/2000 MW-28_03/23/2000 N 20 U 10 U 10 U 5 6.7 J

MW-28-25 06/15/2000 MW-28_06/15/2000 N 20 U 4.6 J 10 U 5 10 

MW-28-25 09/01/2000 MW-28_09/01/2000 N 150 20 U 3.6 J 5 U 5.4 2.2 J 1.4 J 7.9 J

MW-28-25 12/01/2000 MW-28_12/01/2000 N 20 U 4.6 J 10 U 5 6.3 J

MW-28-25 03/28/2001 MW-28_03/28/2001 N 20 U 4.2 J 10 U 25 U 7.9 J

MW-28-25 06/06/2001 MW-28_06/06/2001 N 20 U 2 J 10 U 9.2 45 

MW-28-25 06/06/2001 MW-28D_06/06/2001 FD 20 U 3.2 J 10 U 5.3 10 

MW-28-25 09/12/2001 MW-28_09/12/2001 N 20 U 7.1 J 10 U 5 J 53 

MW-28-25 09/12/2001 MW-28D_09/12/2001 FD 20 U 10 U 10 U 2.9 J 20 

MW-28-25 11/29/2001 MW-28_11/29/2001 N 240 800 U 16 10 U 14 5.6 9.7 16 63 

MW-28-25 03/05/2002 MW-28-001_03/05/2002 N 26.9 10 U 20.6 143 

MW-28-25 06/11/2002 MW-28-002_6/11/02 N 5.6 10 U 7.5 57 

MW-28-25 08/06/2002 MW-28-RS_8/6/02 N 3.5 10 U

MW-28-25 09/19/2002 MW-28-003 N 3.6 20 U 10 U 5 U 96.5 

MW-28-25 12/12/2002 MW-28_12/12/02_LS N 3.9 20 U 10 U 27.8 U 124 

MW-28-25 03/20/2003 MW-28-005 N 12.1 11 U 10 U 27.8 U 286 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-28-25 06/10/2003 MW-28-006 N 500 U 12 10 U 10 U 26.1 U 55.3 

MW-28-25 09/10/2003 MW-28-007 N 1 U 11 U 0.2 U 26.1 U 39 J

MW-28-25 09/10/2003 MW-92-007 FD 1 U 11 U 0.2 U 26.1 U 124 

MW-28-25 11/04/2003 MW-28-008 N 1 U 0.2 U

MW-28-25 12/11/2003 MW-28-009 N 1 U 10 U 0.2 U 20 U 56.7 

MW-28-25 01/13/2004 MW-28-010 N 1.5 0.2 U

MW-28-25 01/29/2004 MW-28-011 N 1.6 0.2 U

MW-28-25 02/05/2004 MW-28-012 N 1 U 0.2 U

MW-28-25 02/12/2004 MW-28-013 N 1 U 0.2 U

MW-28-25 02/20/2004 MW-28-WV-014 N 50 U 1 U 0.2 U

MW-28-25 02/26/2004 MW-28-015 N 1 U 0.2 U

MW-28-25 03/04/2004 MW-28-016 N 2.1 U 0.2 U

MW-28-25 03/10/2004 MW-28-017 N 1.2 U 0.2 U

MW-28-25 03/17/2004 MW-28-018 N 1.2 U 10 U 0.2 U 20 U 168 U

MW-28-25 03/24/2004 MW-28-019 N 1 U 0.2 U

MW-28-25 03/31/2004 MW-28-020 N 1 U 0.2 U

MW-28-25 04/07/2004 MW-28-021 N 2.9 0.2 U

MW-28-25 04/13/2004 MW-28-022 N 1.2 0.75 UJ

MW-28-25 04/21/2004 MW-28-023 N 1 U 0.2 U

MW-28-25 04/28/2004 MW-28-024 N 1 UJ 0.2 U

MW-28-25 05/05/2004 MW-28-025 N 1 UJ 0.2 U

MW-28-25 05/11/2004 MW-28-026 N 1 U 0.2 U

MW-28-25 05/20/2004 MW-28-027 N 2.5 0.2 U

MW-28-25 05/26/2004 MW-28-028 N 1 U 0.2 U

MW-28-25 06/02/2004 MW-28-029 N 1 U 0.2 U

MW-28-25 06/07/2004 MW-28-25-030 N 1 U 10.4 U 0.2 U 20 U 48.2 U

MW-28-25 06/16/2004 MW-28-25-031 N 1 U 0.2 U

MW-28-25 06/23/2004 MW-28-032 N 1 U 0.2 U

MW-28-25 06/30/2004 MW-28-033 N 1 U 0.2 U

MW-28-25 07/07/2004 MW-28-034 N 1 U 0.2 U

MW-28-25 07/13/2004 MW-28-25-035 N 1 U 0.2 U

MW-28-25 07/21/2004 MW-28-036 N 1 U 0.2 U

MW-28-25 07/27/2004 MW-28-25-037 N 1 U 0.2 U

MW-28-25 08/04/2004 MW-28-25-038 N 1 U 0.2 U

MW-28-25 08/11/2004 MW-28-25-039 N 1 U 0.2 U

MW-28-25 08/19/2004 MW-28-25-040 N 1 U 0.2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-28-25 09/20/2004 MW-28-25-043 N 1 U 0.2 U

MW-28-25 10/19/2004 MW-28-25-045 N 1 U 0.2 U

MW-28-25 11/15/2004 MW-28-25-047 N 1 U

MW-28-25 12/02/2004 MW-28-25-048 N 0.2 U

MW-28-25 12/14/2004 MW-28-25-049 N 1 U 0.2 U

MW-28-25 01/11/2005 MW-28-25-051 N 1 U 0.2 U

MW-28-25 02/08/2005 MW-28-25-053 N 1 U 0.2 U

MW-28-25 03/10/2005 MW-28-025-056 N 1 U 0.2 U

MW-28-25 04/04/2005 MW-28-025-060 N 1 U 0.2 U

MW-28-25 05/03/2005 MW-28-025-064 N 1 U 0.2 U

MW-28-25 06/15/2005 MW-28-025-070 N 1 U 0.2 U

MW-28-25 07/13/2005 MW-28-025-074 N 1 U 0.2 U

MW-28-25 10/06/2005 MW-28-025-081 N 1 U 0.2 U

MW-28-25 12/16/2005 MW-28-025-087 N 1 U 0.2 U

MW-28-25 03/09/2006 MW-28-025-093 N 1 U 0.2 U

MW-28-25 05/05/2006 MW-28-025-098 N 1 U 0.2 U

MW-28-25 10/11/2006 MW-28-025-110 N 1 U 0.2 U

MW-28-25 10/04/2007 MW-28-025-136 N 1 U 1 U

MW-28-90 04/29/2004 MW-28-90-024 N 2.4 1 U

MW-28-90 06/10/2004 MW-28-90-030 N 110 1 U 1 U

MW-28-90 08/26/2004 MW-28-90-041 N 2.1 1 U

MW-28-90 09/09/2004 MW-28-90-042 N 1 U 1 U

MW-28-90 09/20/2004 MW-28-90-043 N 1 U 1 U

MW-28-90 10/06/2004 MW-28-90-044 N 1 U 1 U

MW-28-90 10/19/2004 MW-28-90-045 N 1.1 1 U

MW-28-90 11/02/2004 MW-28-90-046 N 1 U 1 U

MW-28-90 11/15/2004 MW-28-90-047 N 1 U

MW-28-90 12/02/2004 MW-28-90-048 N 1 U 1 U

MW-28-90 12/13/2004 MW-28-90-049 N 1 U 0.2 UJ

MW-28-90 12/29/2004 MW-28-90-050 N 1 U 1 U

MW-28-90 01/11/2005 MW-28-90-051 N 1 U 1 U

MW-28-90 01/27/2005 MW-28-90-052 N 5.1 1 U

MW-28-90 02/08/2005 MW-28-90-053 N 1 U 1 U

MW-28-90 02/22/2005 MW-28-90-054 N 1 U 1 U

MW-28-90 03/07/2005 MW-28-90-056 N 1 U 1 U

MW-28-90 03/22/2005 MW-28-090-058 N 1 U 1 U
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lu
m

in
um

A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m
, t

ot
al

C
ob

al
t

C
op

pe
r

C
hr

om
iu

m
, h

ex
av

al
en

t

Le
ad

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

S
el

en
iu

m

S
ilv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Table A-1a.  Groundwater Data Summary – Site – Metals

MW-28-90 04/04/2005 MW-28-090-060 N 1 U 1 U

MW-28-90 04/20/2005 MW-28-090-062 N 1 U 1 U

MW-28-90 05/03/2005 MW-28-090-064 N 1 U 1 U

MW-28-90 05/19/2005 MW-28-090-066 N 1 U 1 U

MW-28-90 06/02/2005 MW-28-90-068 N 1 U 1 U

MW-28-90 06/15/2005 MW-28-090-070 N 1 U 1 U

MW-28-90 07/01/2005 MW-28-090-072 N 1 U 1 U

MW-28-90 07/13/2005 MW-28-090-074 N 1 U 1 U

MW-28-90 08/18/2005 MW-28-090-077 N 1.1 1 U

MW-28-90 09/09/2005 MW-28-090-079 N 1 U 1 U

MW-28-90 10/06/2005 MW-28-090-081 N 1 U 1 U

MW-28-90 11/02/2005 MW-28-090-083 N 1 U 1 U

MW-28-90 12/16/2005 MW-28-090-087 N 1 U 1 U

MW-28-90 01/10/2006 MW-28-090-089 N 1 U 1 U

MW-28-90 02/09/2006 MW-28-090-091 N 1 U 0.2 UJ

MW-28-90 03/06/2006 MW-28-090-093 N 1 U 1 U

MW-28-90 04/06/2006 MW-28-090-095 N 1 U 1 U

MW-28-90 05/05/2006 MW-28-090-098 N 1 U 1 U

MW-28-90 06/15/2006 MW-28-090-102 N 1 U 1 U

MW-28-90 07/13/2006 MW-28-090-104 N 1 U 1 UJ

MW-28-90 08/11/2006 MW-28-090-106 N 1 U 0.2 U

MW-28-90 09/08/2006 MW-28-090-108 N 1 U 0.2 U

MW-28-90 10/13/2006 MW-28-090-110 N 1 U 0.2 U

MW-28-90 12/14/2006 MW-28-090-115 N 1 U 1 U

MW-28-90 03/08/2007 MW-28-090-121 N 1 U 1 U

MW-28-90 05/04/2007 MW-28-090-125 N 1 U 0.2 U

MW-28-90 10/04/2007 MW-28-090-136 N 1 U 1 U

MW-28-90 05/07/2008 MW-28-090-143 N 1 U 0.2 U

MW-29 06/15/1999 MW-29_06/15/1999 N 34 20 U 9.5 J 10 U 3.3 J 21 25 U 10 U 17 

MW-29 09/14/1999 MW-29_09/14/1999 N 20 U 4.9 J 10 U 25 U 5.3 

MW-29 11/30/1999 MW-29_11/30/1999 N 20 U 8.9 J 10 U 4.7 J 11 

MW-29 03/23/2000 MW-29_03/23/2000 N 20 U 3.1 J 10 U 5.1 13 

MW-29 06/15/2000 MW-29_06/15/2000 N 20 U 12 10 U 1.7 J 10 

MW-29 09/01/2000 MW-29_09/01/2000 N 47 20 U 11 10 U 5 U 18 4 J 1.6 J 9.1 J

MW-29 12/01/2000 MW-29_12/01/2000 N 20 U 3.6 J 10 U 5 4.9 J

MW-29 03/28/2001 MW-29_03/28/2001 N 20 U 9.6 J 10 U 6.1 16 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-29 06/06/2001 MW-29_06/06/2001 N 20 U 10 U 10 U 5.1 16 

MW-29 08/25/2001 MW-29_08/25/2001 N 20 U 3.9 J 10 U 3 J 55 

MW-29 09/12/2001 MW-29_09/12/2001 N 20 U 3.9 J 10 U 1.5 J 46 

MW-29 11/30/2001 MW-29_11/30/2001 N 300 800 U 400 U 10 U 5 U 5 U 10 J 14 76 

MW-29 03/05/2002 MW-29-001_03/05/2002 N 18.7 10 U 21.3 111 

MW-29 06/12/2002 MW-29-002_6/12/02 N 4.8 10 U 10 U 7.9 66.4 

MW-29 08/06/2002 MW-29-RS_8/6/02 N 3.1 10 U

MW-29 08/06/2002 MW-41-RS_8/6/02 FD 3.2 10 U

MW-29 09/19/2002 MW-29-003 N 7.6 20 U 10 U 19.9 125 

MW-29 12/11/2002 MW-29_12/11/02_LS N 12.5 20 U 10 U 12.8 J 145 

MW-29 03/20/2003 MW-29-005 N 19.3 11 U 10 U 27.8 U 356 

MW-29 06/11/2003 MW-29-006 N 500 U 3.3 J 10 U 10 UJ 26.1 U 101 

MW-29 09/10/2003 MW-29-007 N 1 U 11 U 26.1 U 23.2 J

MW-29 12/11/2003 MW-29-009 N 1 U 15.9 20 U 54.7 

MW-29 02/19/2004 MW-29-WV-014 N 1.8 U 0.2 UJ

MW-29 03/18/2004 MW-29-018 N 1 U 10 U 0.2 U 20 U 355 

MW-29 04/13/2004 MW-29-022 N 1 U 0.2 U

MW-29 05/11/2004 MW-29-026 N 2.9 0.2 U

MW-29 06/09/2004 MW-29-030 N 1 U 10.4 U 0.2 U 20 U 70.3 U

MW-29 07/13/2004 MW-29-035 N 1 U 0.2 U

MW-29 08/11/2004 MW-29-039 N 1 U 0.2 U

MW-29 09/20/2004 MW-29-043 N 1 U 0.2 U

MW-29 10/19/2004 MW-29-045 N 1 U 0.2 U

MW-29 11/15/2004 MW-29-047 N 1 U

MW-29 12/02/2004 MW-29-048 N 0.2 U

MW-29 12/14/2004 MW-29-049 N 1 U 0.2 UJ

MW-29 01/11/2005 MW-29-051 N 1 U 1 U

MW-29 02/07/2005 MW-29-053 N 3 1 U

MW-29 03/09/2005 MW-29-056 N 1 U 2 U

MW-29 04/06/2005 MW-29-060 N 1 U 1 U

MW-29 05/05/2005 MW-29-064 N 1 U 0.2 U

MW-29 06/15/2005 MW-29-070 N 1 U 0.2 U

MW-29 10/04/2005 MW-29-081 N 1 U 0.2 U

MW-29 12/12/2005 MW-29-087 N 1 U 0.2 U

MW-29 04/13/2006 MW-29-093 N 1 U 0.2 U

MW-29 05/05/2006 MW-29-098 N 1 U 0.2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-29 10/13/2006 MW-29-110 N 1 U 0.2 U

MW-29 10/04/2007 MW-29-136 N 1 U 1 U

MW-30-30 06/15/1999 MW-30_06/15/1999 N 370 400 200 10 U 67 J 100 500 200 110 

MW-30-30 09/14/1999 MW-30_09/14/1999 N 20 U 7.9 J 10 U 25 U 8 

MW-30-30 12/02/1999 MW-30-30_12/02/1999 N 20 U 6.9 J 10 U 4.7 J 31 

MW-30-30 03/23/2000 MW-30_03/23/2000 N 20 U 6.7 J 10 U 1.7 J 18 

MW-30-30 06/15/2000 MW-30_06/15/2000 N 20 U 9.2 J 10 U 2.6 J 10 

MW-30-30 09/01/2000 MW-30_09/01/2000 N 100 20 U 3.1 J 5 U 11 17 10 U 12 

MW-30-30 12/01/2000 MW-30_12/01/2000 N 20 U 5.9 J 10 U 2.8 J 10 

MW-30-30 03/28/2001 MW-30_03/28/2001 N 20 U 6.9 J 10 U 25 U 9.5 J

MW-30-30 06/06/2001 MW-30_06/06/2001 N 20 U 2.3 J 10 U 4.7 J 17 

MW-30-30 09/12/2001 MW-30_09/12/2001 N 20 U 4.4 J 10 U 3.2 J 18 

MW-30-30 11/29/2001 MW-30_11/29/2001 N 1100 800 U 400 U 10 U 73 J 5 U 400 U 10 U 5 U

MW-30-30 03/05/2002 MW-30-001_03/05/2002 N 24 10 U 37.6 72.1 

MW-30-30 06/11/2002 MW-30-002_6/11/02 N 5 10 U 10 U 43.7 56.1 

MW-30-30 08/06/2002 MW-30-RS_8/6/02 N 3.2 10 U

MW-30-30 09/19/2002 MW-30-003 N 1.1 U 20 U 10 U 7.1 42 

MW-30-30 12/12/2002 MW-30_12/12/02_LS N 3.5 20 U 10 U 35 96.3 

MW-30-30 03/20/2003 MW-30-005 N 26.4 11 U 10 U 23.5 J 597 

MW-30-30 06/10/2003 MW-30-30-006 N 500 U 6.1 10 U 10 U 39.5 110 

MW-30-30 09/10/2003 MW-30-30-007 N 1.6 11 U 40 69.6 

MW-30-30 11/04/2003 MW-30-30-008 N 1 U

MW-30-30 12/11/2003 MW-30-30-009 N 5.3 10 U 20 U 20 U

MW-30-30 01/14/2004 MW-30-30-010 N 1.7 

MW-30-30 01/29/2004 MW-30-30-011 N 1 U

MW-30-30 02/05/2004 MW-30-30-012 N 1 U

MW-30-30 02/12/2004 MW-30-30-013 N 1 U

MW-30-30 02/19/2004 MW-30-30-WV-014 N 50 U 1.8 U

MW-30-30 02/26/2004 MW-30-30-015 N 1 U 1 U

MW-30-30 03/04/2004 MW-30-30-016 N 1 U 5 U

MW-30-30 03/11/2004 MW-30-30-017 N 2.3 U 5 UJ

MW-30-30 03/18/2004 MW-30-30-018 N 1 U 10 U 5 U 20 U 61.1 

MW-30-30 03/24/2004 MW-30-30-019 N 1 U 5 U

MW-30-30 03/31/2004 MW-30-30-020 N 1.4 10 U

MW-30-30 04/07/2004 MW-30-30-021 N 1.1 5 UJ

MW-30-30 04/14/2004 MW-30-30-022 N 1.3 U 3.8 UJ
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-30-30 04/21/2004 MW-30-30-023 N 2 7.5 U

MW-30-30 04/28/2004 MW-30-30-024 N 1.1 5 U

MW-30-30 05/05/2004 MW-30-30-025 N 1 U 5 U

MW-30-30 05/12/2004 MW-30-30-026 N 1 U 5 U

MW-30-30 05/20/2004 MW-30-30-027 N 1.9 5 U

MW-30-30 05/26/2004 MW-30-30-028 N 2.4 5 U

MW-30-30 06/03/2004 MW-30-30-029 N 1.4 5 U

MW-30-30 06/09/2004 MW-30-30-030 N 1 U 10.4 U 5 U 20 U 42.8 U

MW-30-30 06/16/2004 MW-30-30-031 N 1 U 5 U

MW-30-30 06/24/2004 MW-30-30-032 N 1 U 5 U

MW-30-30 07/01/2004 MW-30-30-033 N 1 U 5 U

MW-30-30 07/08/2004 MW-30-30-034 N 1.7 5 U

MW-30-30 07/14/2004 MW-30-30-035 N 1 U 5 U

MW-30-30 07/22/2004 MW-30-30-036 N 1 U 5 U

MW-30-30 07/28/2004 MW-30-30-037 N 1 U 5 U

MW-30-30 08/04/2004 MW-30-30-038 N 1 U 5 U

MW-30-30 08/12/2004 MW-30-30-039 N 1 U 5 U

MW-30-30 08/19/2004 MW-30-30-040 N 1 U 5 U

MW-30-30 09/23/2004 MW-30-30-043 N 1 U 5 U

MW-30-30 10/20/2004 MW-30-30-045 N 1 U 5 U

MW-30-30 11/16/2004 MW-30-30-047 N 1 U 5 U

MW-30-30 12/15/2004 MW-30-30-049 N 1 U 5 U

MW-30-30 01/11/2005 MW-30-30-051 N 1 U 5 U

MW-30-30 02/09/2005 MW-30-30-053 N 1 U 5 U

MW-30-30 03/10/2005 MW-30-030-056 N 1 U 5 U

MW-30-30 04/06/2005 MW-30-30-060 N 1 U 2 U

MW-30-30 05/09/2005 MW-30-030-064 N 1 U 2 U

MW-30-30 10/07/2005 MW-30-030-081 N 1 U 0.2 U

MW-30-30 12/15/2005 MW-30-030-087 N 1 U 5 U

MW-30-30 03/13/2006 MW-30-030-093 N 1 U 5 U

MW-30-30 05/02/2006 MW-30-030-098 N 1 U 2 U

MW-30-30 10/10/2006 MW-30-030-110 N 1 U 2 U

MW-30-30 10/08/2007 MW-30-030-136 N 20 U 40 U 83 12 U 12 U 1 U 12 U 20 U 1 U 20 U 0.2 U 20 U 20 U 40 U 12 U 60 U 12 U 40 U

MW-30-50 03/19/2003 MW-30-50-005A N 3140 11 U 3400 27.8 U 91.7 

MW-30-50 03/20/2003 MW-30-50-005B FD 3340 3760 

MW-30-50 06/10/2003 MW-30-50-006 N 500 U 2600 10 U 2710 26.1 U 73.6 J
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-30-50 06/10/2003 MW-43-006 FD 500 U 2720 10 U 2770 26.1 U 146 J

MW-30-50 09/10/2003 MW-30-50-007 N 175 39.2 90.6 26.1 U 365 

MW-30-50 11/04/2003 MW-30-50-008 N 1 U

MW-30-50 11/04/2003 MW-90-008 FD 1 U

MW-30-50 12/12/2003 MW-30-50-009 N 8.1 J 10 U 20 U 46.7 J

MW-30-50 12/12/2003 MW-93-009 FD 4.9 J 10 U 20 U 20 UJ

MW-30-50 01/14/2004 MW-30-50-010 N 3.7 0.2 U

MW-30-50 01/29/2004 MW-30-50-011 N 2.8 

MW-30-50 02/05/2004 MW-30-50-012 N 1 U

MW-30-50 02/12/2004 MW-30-50-013 N 1 U

MW-30-50 02/19/2004 MW-30-50-WV-014 N 333 384 

MW-30-50 02/26/2004 MW-30-50-015 N 1 U 1 UJ

MW-30-50 03/05/2004 MW-30-50-016 N 41.2 83.1 

MW-30-50 03/05/2004 MW-91-016 FD 60.6 104 

MW-30-50 03/11/2004 MW-30-50-017 N 744 984 

MW-30-50 03/18/2004 MW-30-50-018 N 1410 10 U 1650 20 U 98.5 J

MW-30-50 03/18/2004 MW-93-018 FD 1300 10 U 1520 20 U 54.6 J

MW-30-50 03/25/2004 MW-30-50-019 N 2240 2310 

MW-30-50 04/01/2004 MW-30-50-020 N 1820 2080 

MW-30-50 04/08/2004 MW-30-50-021 N 1700 1740 

MW-30-50 04/08/2004 MW-90-021 FD 1680 1750 

MW-30-50 04/15/2004 MW-30-50-022 N 2130 1980 

MW-30-50 04/15/2004 MW-91-022 FD 2050 1920 

MW-30-50 04/22/2004 MW-30-50-023 N 1870 1950 J

MW-30-50 04/29/2004 MW-30-50-024 N 1930 1810 

MW-30-50 05/06/2004 MW-30-50-025 N 2080 1970 

MW-30-50 05/14/2004 MW-30-50-026 N 1730 2010 

MW-30-50 05/14/2004 MW-91-026 FD 1650 1870 

MW-30-50 05/20/2004 MW-30-50-027 N 1860 1720 

MW-30-50 05/27/2004 MW-30-50-028 N 1530 1650 

MW-30-50 06/03/2004 MW-30-50-029 N 2070 1960 

MW-30-50 06/09/2004 MW-30-50-030 N 1640 10.4 U 1710 20 U 67 U

MW-30-50 06/09/2004 MW-93-030 FD 1640 10.4 U 1690 20 U 62.6 U

MW-30-50 06/16/2004 MW-30-50-031 N 1700 1550 

MW-30-50 06/24/2004 MW-30-50-032 N 1730 1440 

MW-30-50 07/01/2004 MW-30-50-033 N 1420 1590 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-30-50 07/08/2004 MW-30-50-034 N 1740 

MW-30-50 07/15/2004 MW-30-50-035 N 1140 1170 

MW-30-50 07/15/2004 MW-90-035 FD 1160 1190 

MW-30-50 07/22/2004 MW-30-50-036 N 1430 1290 

MW-30-50 07/28/2004 MW-30-50-037 N 1100 1150 

MW-30-50 08/05/2004 MW-30-50-038 N 809 883 

MW-30-50 08/05/2004 MW-90-038 FD 781 893 

MW-30-50 08/12/2004 MW-30-50-039 N 689 756 

MW-30-50 08/12/2004 MW-90-039 FD 790 752 

MW-30-50 08/20/2004 MW-30-50-040 N 970 729 

MW-30-50 09/23/2004 MW-30-50-043 N 739 831 

MW-30-50 09/23/2004 MW-90-043 FD 754 774 

MW-30-50 10/21/2004 MW-30-50-045 N 464 487 

MW-30-50 11/17/2004 MW-30-50-047 N 257 243 

MW-30-50 12/15/2004 MW-30-50-049 N 33.9 29.4 

MW-30-50 12/15/2004 MW-92-049 FD 36.5 26.2 

MW-30-50 01/11/2005 MW-30-50-051 N 1 U 10 U

MW-30-50 01/11/2005 MW-91-051 FD 1 U 1 U

MW-30-50 02/09/2005 MW-30-50-053 N 1.6 J 10 U

MW-30-50 02/09/2005 MW-91-053 FD 11.2 J 1 U

MW-30-50 03/10/2005 MW-30-050-056 N 1 U 1 U

MW-30-50 04/06/2005 MW-30-50-060 N 15.5 18.5 

MW-30-50 04/06/2005 MW-91-060 FD 13 17.1 J

MW-30-50 05/09/2005 MW-30-050-064 N 1 U 1 U

MW-30-50 05/09/2005 MW-91-064 FD 1 U 1 U

MW-30-50 10/07/2005 MW-30-050-081 N 1 U 1 U

MW-30-50 12/16/2005 MW-30-050-087 N 1 U 1 U

MW-30-50 03/09/2006 MW-30-050-093 N 1 U 1 U

MW-30-50 05/02/2006 MW-30-050-098 N 1 U 1 U

MW-30-50 10/11/2006 MW-30-050-110 N 1 U 0.2 U

MW-30-50 10/11/2006 MW-92-110 FD 1 U 0.2 U

MW-31-60 06/15/1999 MW-31_06/15/1999 N 54 4000 50 3020 21 J 25 130 50 27 

MW-31-60 09/14/1999 MW-31_09/14/1999 N 3500 10 U 3360 25 U 9.9 

MW-31-60 12/02/1999 MW-31_12/02/1999 N 3900 10 3690 1.8 J 30 

MW-31-60 03/25/2000 MW-31_03/25/2000 N 3800 4.4 J 3880 1.7 J 36 

MW-31-60 06/14/2000 MW-31_06/14/2000 N 3400 23 3670 2.4 J 73 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-31-60 09/01/2000 MW-31_09/01/2000 N 48 3800 5.7 J 3930 5 U 6.5 2 J 9.6 J 7.3 J

MW-31-60 12/01/2000 MW-31_12/01/2000 N 3800 3.7 J 3850 2 J 31 

MW-31-60 03/28/2001 MW31_03/28/2001 N 3700 10 U 4010 1.8 J 14 

MW-31-60 06/06/2001 MW31_06/06/2001 N 3500 10 U 3650 5.3 48 

MW-31-60 09/12/2001 MW-31_09/12/2001 N 3500 10 U 3900 2.2 J 14 

MW-31-60 11/29/2001 MW-31_11/29/2001 N 40 3700 400 U 3800 5 U 6.3 2.3 J 5.8 J 34 

MW-31-60 03/07/2002 MW-31-001_03/07/2002 N 40.8 J 4520 9.3 46.1 J

MW-31-60 03/07/2002 MW-52-001_03/07/2002 FD 7.5 J 4460 9.8 J 110 J

MW-31-60 06/13/2002 MW-31-002_6/13/02 N 4000 10 U 3730 6.4 36 

MW-31-60 09/17/2002 MW-31-003 N 5060 27.8 U 3640 5.6 U 262 

MW-31-60 12/11/2002 MW-31_12/11/02_LS N 5620 20 U 3880 27.8 U 274 

MW-31-60 03/21/2003 MW-31-005 N 3450 11 U 4000 27.8 U 211 

MW-31-60 06/11/2003 MW-31-006 N 500 U 3160 10 U 3570 26.1 U 149 

MW-31-60 09/09/2003 MW-31-007 N 3460 11 U 3550 26.1 U 24.8 J

MW-31-60 12/10/2003 MW-31-009 N 5010 10 U 3660 20 U 21 

MW-31-60 03/03/2004 MW-31-016 N 3370 3970 

MW-31-60 03/16/2004 MW-31-018 N 3230 10 U 4450 20 U 178 

MW-31-60 05/14/2004 MW-31-60-026 N 3800 3610 

MW-31-60 06/08/2004 MW-31-60-030 N 3300 10.4 U 3510 20 U 63.5 U

MW-31-60 09/22/2004 MW-31-060-043 N 3070 3090 

MW-31-60 11/16/2004 MW-31-60-047 N 3250 2920 

MW-31-60 12/16/2004 MW-31-060-049 N 2680 2910 

MW-31-60 03/09/2005 MW-31-60-056 N 52 U 5 U 10 U 35.7 3.1 U 3.1 U 2590 3.1 U 5 U 2700 2.1 U 0.2 U 9.8 5 U 10 U 3.1 U 15 U 118 104 

MW-31-60 03/09/2005 MW-31-60-056 N 2550 

MW-31-60 04/07/2005 MW-31-060-060 N 2030 1910 

MW-31-60 06/13/2005 MW-31-060-070 N 1810 1790 

MW-31-60 10/06/2005 MW-31-060-081 N 2 U 1.96 300 U 1 U 1 U 1470 1 U 10.4 U 1430 1 U 0.2 U 14.5 20 U 2.94 1 U 1 U 5 U 20 U

MW-31-60 12/13/2005 MW-31-060-087 N 1250 1300 

MW-31-60 03/15/2006 MW-31-060-093 N 1010 1020 

MW-31-60 03/15/2006 MW-93-093 FD 1010 1000 

MW-31-60 05/01/2006 MW-31-060-098 N 959 952 

MW-31-60 10/05/2006 MW-31-060-110 N 849 773 

MW-31-60 03/12/2007 MW-31-060-121 N 638 626 0.2 U

MW-31-60 10/04/2007 MW-31-060-136 N 669 726 J

MW-31-135 04/16/2004 MW-31D-022 N 378 331 

MW-31-135 04/16/2004 MW-92-022 FD 396 354 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-31-135 06/10/2004 MW-31-135-030 N 67 261 266 

MW-31-135 09/23/2004 MW-31-135-043 N 246 282 

MW-31-135 12/14/2004 MW-31-135-049 N 407 410 J

MW-31-135 03/10/2005 MW-31-135-056 N 403 422 

MW-31-135 06/13/2005 MW-31-135-070 N 344 318 

MW-31-135 06/13/2005 MW-94-070 FD 338 318 

MW-31-135 10/06/2005 MW-31-135-081 N 251 271 

MW-31-135 12/14/2005 MW-31-135-087 N 198 221 

MW-31-135 03/15/2006 MW-31-135-093 N 186 173 

MW-31-135 05/09/2006 MW-31-135-098 N 146 154 

MW-31-135 10/05/2006 MW-31-135-110 N 81.7 85.7 

MW-31-135 03/08/2007 MW-31-135-121 N 55.2 51 

MW-31-135 03/08/2007 MW-92-121 FD 54.2 52 

MW-31-135 05/01/2007 CIS-012 N 4.64 37.5 47.4 1 U 46.1 1 U 30.9 1 U 1 U 10.8 10 U

MW-31-135 10/01/2007 MW-31-135-136 N 29.4 33.2 

MW-32-20 03/19/2003 MW-32-20-005A N 13 11 U 10 U 27.8 U 65.9 

MW-32-20 03/20/2003 MW-32-20-005B FD 11.5 10 UJ

MW-32-20 06/10/2003 MW-32-20-006 N 5140 3.1 J 10.2 10 U 26.1 U 85.7 

MW-32-20 09/10/2003 MW-32-20-007 N 1 U 11 U 26.1 U 35.9 

MW-32-20 11/04/2003 MW-32-20-008 N 1 U

MW-32-20 12/11/2003 MW-32/20-009 N 5.8 10 U 20 U 80.6 

MW-32-20 01/13/2004 MW-32-20-010 N 1 U

MW-32-20 02/18/2004 MW-32-20-WV-014 N 50 U 1 U 1 U

MW-32-20 03/04/2004 MW-32-20-016 N 1.9 U 1 U

MW-32-20 03/18/2004 MW-32-20-018 N 1 U 10 U 0.2 UJ 20 U 84.4 

MW-32-20 04/13/2004 MW-32-20-022 N 1 U 0.75 UJ

MW-32-20 05/12/2004 MW-32-20-026 N 1 U 1 U

MW-32-20 06/07/2004 MW-32-20-030 N 1 U 10.4 U 1 U 20 U 52 U

MW-32-20 07/13/2004 MW-32-20-035 N 1 U 1 U

MW-32-20 08/11/2004 MW-32-20-039 N 1 U 2 U

MW-32-20 09/20/2004 MW-32-20-043 N 1 U 2 U

MW-32-20 10/19/2004 MW-32-20-045 N 1 U 1 U

MW-32-20 11/15/2004 MW-32-20-047 N 1 U

MW-32-20 12/02/2004 MW-32-20-048 N 1 U

MW-32-20 12/14/2004 MW-32-20-049 N 1 U 1 UJ

MW-32-20 01/10/2005 MW-32-20-051 N 1 U 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-32-20 02/07/2005 MW-32-20-053 N 1 U 1 U

MW-32-20 03/09/2005 MW-32-020-056 N 1 U 2 U

MW-32-20 04/04/2005 MW-32-020-060 N 1 U 1 U

MW-32-20 05/09/2005 MW-32-020-064 N 1 U 1 U

MW-32-20 06/17/2005 MW-32-020-070 N 1 U 1 U

MW-32-20 10/04/2005 MW-32-020-081 N 1 UJ 2 U

MW-32-20 12/16/2005 MW-32-020-087 N 1 U 2 U

MW-32-20 03/10/2006 MW-32-020-093 N 1 U 2 U

MW-32-20 05/04/2006 MW-32-020-098 N 1 U 1 U

MW-32-20 10/02/2006 MW-32-020-110 N 1 U 5 U

MW-32-20 12/11/2006 MW-32-020-115 N 1 U 2 U

MW-32-20 03/06/2007 MW-32-020-121 N 1 U 2 U

MW-32-20 04/30/2007 MW-32-020-125 N 1 U 2 U

MW-32-20 10/01/2007 MW-32-020-136 N 1 U 2 U

MW-32-35 03/19/2003 MW-32-35-005A N 13.5 11 U 10 U 27.8 U 297 

MW-32-35 03/20/2003 MW-32-35-005B FD 13.1 10 U

MW-32-35 06/10/2003 MW-32-35-006 N 500 U 3.8 J 10 U 10 U 26.1 U 329 

MW-32-35 09/10/2003 MW-32-35-007 N 1 U 11 U 26.1 U 39.8 

MW-32-35 11/04/2003 MW-32-35-008 N 1 U

MW-32-35 12/11/2003 MW-32/35-009 N 2 10 U 20 U 381 

MW-32-35 01/13/2004 MW-32-35-010 N 13.3 

MW-32-35 02/18/2004 MW-32-35-WV-014 N 50 U 1 U

MW-32-35 03/04/2004 MW-32-35-016 N 1.5 U 1 U

MW-32-35 03/18/2004 MW-32-35-018 N 1 U 10 U 0.2 U 20 U 70.4 

MW-32-35 04/13/2004 MW-32-35-022 N 1.7 0.75 UJ

MW-32-35 05/12/2004 MW-32-35-026 N 1 U 1 U

MW-32-35 06/08/2004 MW-32-35-030 N 1 U 10.4 U 1 U 20 U 26.3 U

MW-32-35 07/14/2004 MW-32-35-035 N 1 U 1 U

MW-32-35 08/11/2004 MW-32-35-039 N 1 U 1 U

MW-32-35 09/21/2004 MW-32-35-043 N 1 U 1 U

MW-32-35 10/19/2004 MW-32-35-045 N 1 U 1 U

MW-32-35 11/15/2004 MW-32-35-047 N 1 U

MW-32-35 12/02/2004 MW-32-35-048 N 1 U

MW-32-35 12/15/2004 MW-32-35-049 N 1 U 1 U

MW-32-35 01/10/2005 MW-32-35-051 N 1 U 1 U

MW-32-35 02/07/2005 MW-32-35-053 N 1 U 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-32-35 03/09/2005 MW-32-035-056 N 1 U 1 U

MW-32-35 04/04/2005 MW-32-035-060 N 1 U 1 U

MW-32-35 05/09/2005 MW-32-035-064 N 1 U 1 U

MW-32-35 06/17/2005 MW-32-035-070 N 1 U 1 U

MW-32-35 10/04/2005 MW-32-035-081 N 1 U 1 U

MW-32-35 12/16/2005 MW-32-035-087 N 1 U 1 U

MW-32-35 03/10/2006 MW-32-035-093 N 1 U 2 U

MW-32-35 05/04/2006 MW-32-035-098 N 1 U 1 U

MW-32-35 10/02/2006 MW-32-035-110 N 1 U 1 U

MW-32-35 12/11/2006 MW-32-035-115 N 1 U 1 U

MW-32-35 03/06/2007 MW-32-035-121 N 1 U 1 U

MW-32-35 04/30/2007 MW-32-035-125 N 1 U 1 U

MW-32-35 10/01/2007 MW-32-035-136 N 1.2 1 U

MW-32-35 12/10/2007 MW-32-035-138 N 3 U 19.3 300 U 1 U 2 U 2 U 5 U 10 U 2 U 0.2 U 17.2 20 U 5 U 50 U 2 U 5 U 200 U

MW-32-35 03/10/2008 MW-32-035-141 N 3 U 23.1 300 U 1 U 2 U 1 U 5 U 10 U 2 U 0.2 U 13.8 20 U 5 U 5 U 1 U 5 U 20 U

MW-32-35 05/06/2008 MW-32-035-143 N 5 U 31.6 U 500 U 1 U 2 U 1.9 5 U 10 U 5 U 0.2 U 19 20 U 7.1 5 U 2 U 5 U 20 U

MW-33-40 03/19/2003 MW-33-40-005A N 15.5 11 U 10 U 27.8 U 89.5 

MW-33-40 03/20/2003 MW-33-40-005B FD 14.7 10 U

MW-33-40 06/11/2003 MW-33-40-006 N 500 U 3.4 J 10 U 10 UJ 26.1 U 171 

MW-33-40 09/10/2003 MW-33-40-007 N 1 U 18.9 26.1 U 26.1 U

MW-33-40 11/04/2003 MW-33-40-008 N 1 U

MW-33-40 12/11/2003 MW-33-40-009 N 3.5 10 U 20 U 33.1 

MW-33-40 01/13/2004 MW-33-40-010 N 2.2 

MW-33-40 02/19/2004 MW-33-40-WV-014 N 50 U 1.8 U

MW-33-40 03/18/2004 MW-33-40-018 N 1 U 10 U 0.2 U 20 U 40.2 

MW-33-40 04/14/2004 MW-33-40-022 N 4.9 U 0.75 UJ

MW-33-40 05/12/2004 MW-33-40-026 N 1 U 1 U

MW-33-40 06/09/2004 MW-33-40-030 N 21 1 U 10.4 U 1 U 20 U 52.7 U

MW-33-40 07/13/2004 MW-33-40-035 N 1 U 0.2 U

MW-33-40 08/11/2004 MW-33-40-039 N 1 U 1 U

MW-33-40 09/21/2004 MW-33-40-043 N 1 U 1 U

MW-33-40 10/20/2004 MW-33-40-045 N 1 U 1 U

MW-33-40 11/16/2004 MW-33-40-047 N 1 U 1 U

MW-33-40 12/15/2004 MW-33-40-049 N 1 U 0.2 UJ

MW-33-40 01/11/2005 MW-33-40-051 N 1 U 1 U

MW-33-40 02/07/2005 MW-33-40-053 N 1 U 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-33-40 03/09/2005 MW-33-040-056 N 1 U 1 U

MW-33-40 04/04/2005 MW-33-040-060 N 1 U 0.2 U

MW-33-40 05/05/2005 MW-33-040-064 N 1 U 0.2 U

MW-33-40 06/17/2005 MW-33-040-070 N 1 U 0.2 U

MW-33-40 10/07/2005 MW-33-040-081 N 1 U 0.68 

MW-33-40 12/12/2005 MW-33-040-087 N 1.7 1 U

MW-33-40 03/09/2006 MW-33-040-093 N 1 U 0.2 U

MW-33-40 05/04/2006 MW-33-040-098 N 1 U 0.2 U

MW-33-40 10/06/2006 MW-33-040-110 N 1 U 0.2 U

MW-33-40 12/14/2006 MW-33-040-115 N 1.2 0.2 U

MW-33-40 03/06/2007 MW-33-040-121 N 1 U 0.2 U

MW-33-40 05/02/2007 MW-33-040-125 N 1 U 0.2 U

MW-33-40 10/05/2007 MW-33-040-136 N 1.1 0.2 U

MW-33-40 05/05/2008 MW-33-040-143 N 1 U 0.2 U

MW-33-90 03/19/2003 MW-33-90-005A N 16.5 11 U 10 U 27.8 U 150 

MW-33-90 03/20/2003 MW-33-90-005B FD 15.4 10 U

MW-33-90 06/11/2003 MW-33-90-006 N 500 U 3.3 J 306 10 UJ 26.1 U 315 

MW-33-90 09/12/2003 MW-33-90-007 N 1.7 J 11 U 0.2 U 26.1 U 112 

MW-33-90 11/04/2003 MW-33-90-008 N 1 U

MW-33-90 01/13/2004 MW-33-90-010 N 1 U

MW-33-90 02/17/2004 MW-33-90-WV-014 N 50 U 11.8 13.9 

MW-33-90 02/17/2004 MW-90-WV-014 FD 11.2 13.5 

MW-33-90 03/18/2004 MW-33-90-018 N 11.4 10 U 15.5 20 U 76.9 

MW-33-90 04/14/2004 MW-33-90-022 N 12 12.1 

MW-33-90 05/06/2004 MW-33-90-025 N 12.3 15.8 J

MW-33-90 05/06/2004 MW-90-025 FD 12.6 15.7 J

MW-33-90 05/13/2004 MW-33-90-026 N 13.5 16.1 

MW-33-90 05/13/2004 MW-90-026 FD 12.5 15.2 

MW-33-90 05/20/2004 MW-33-90-027 N 14.4 14.5 

MW-33-90 05/20/2004 MW-90-027 FD 16.4 14.6 

MW-33-90 05/26/2004 MW-33-90-028 N 14.8 14.2 

MW-33-90 05/26/2004 MW-90-028 FD 13.9 13.4 

MW-33-90 06/03/2004 MW-33-90-029 N 17.2 15 

MW-33-90 06/03/2004 MW-90-029 FD 16.8 15.4 

MW-33-90 06/10/2004 MW-33-90-030 N 69 16.7 10.4 U 14.1 20 U 42.2 U

MW-33-90 06/16/2004 MW-33-90-031 N 12.8 14 

November 2009 Page 47 of 96



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A

lu
m

in
um

A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m
, t

ot
al

C
ob

al
t

C
op

pe
r

C
hr

om
iu

m
, h

ex
av

al
en

t

Le
ad

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

S
el

en
iu

m

S
ilv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Table A-1a.  Groundwater Data Summary – Site – Metals

MW-33-90 06/24/2004 MW-33-90-032 N 13.2 13 

MW-33-90 06/24/2004 MW-90-032 FD 16 12.8 

MW-33-90 07/01/2004 MW-33-90-033 N 16.1 14.6 

MW-33-90 07/08/2004 MW-33-90-034 N 14.4 14.2 

MW-33-90 07/08/2004 MW-90-034 FD 16.4 13.8 

MW-33-90 07/14/2004 MW-33-90-035 N 12.6 14.6 

MW-33-90 07/22/2004 MW-33-90-036 N 12.3 13.7 

MW-33-90 07/28/2004 MW-33-90-037 N 12.7 13.8 

MW-33-90 07/28/2004 MW-90-037 FD 12.1 14 

MW-33-90 08/05/2004 MW-33-90-038 N 14.1 14.3 

MW-33-90 08/12/2004 MW-33-90-039 N 12.8 14.8 

MW-33-90 08/20/2004 MW-33-90-040 N 14.8 14.6 

MW-33-90 08/20/2004 MW-90-040 FD 13.5 14.4 

MW-33-90 08/26/2004 MW-33-90-041 N 12.3 14.9 

MW-33-90 09/08/2004 MW-33-90-042 N 12 13.5 

MW-33-90 09/21/2004 MW-33-90-043 N 14 14 

MW-33-90 10/06/2004 MW-33-90-044 N 13.7 12 

MW-33-90 10/20/2004 MW-33-90-045 N 14.1 15.6 

MW-33-90 11/02/2004 MW-33-90-046 N 18.2 17.6 

MW-33-90 11/02/2004 MW-90-046 FD 16.8 17.4 

MW-33-90 11/16/2004 MW-33-90-047 N 12.7 14.8 

MW-33-90 12/02/2004 MW-33-90-048 N 13.1 15.6 

MW-33-90 12/14/2004 MW-33-90-049 N 14.8 16 

MW-33-90 12/29/2004 MW-33-90-050 N 13.7 16.7 

MW-33-90 01/11/2005 MW-33-90-051 N 14.8 18.2 

MW-33-90 01/27/2005 MW-33-90-052 N 14.4 17.7 

MW-33-90 02/07/2005 MW-33-90-053 N 14.9 20.2 

MW-33-90 02/22/2005 MW-33-90-054 N 18.3 19 

MW-33-90 03/09/2005 MW-33-090-056 N 18.2 18.6 

MW-33-90 03/22/2005 MW-33-090-058 N 19.2 18.9 

MW-33-90 04/04/2005 MW-33-090-060 N 17.2 21.3 

MW-33-90 04/19/2005 MW-33-90-062 N 17.9 20.3 

MW-33-90 04/19/2005 MW-90-062 FD 18.2 20 

MW-33-90 05/05/2005 MW-33-090-064 N 16.8 17.4 

MW-33-90 05/18/2005 MW-33-090-066 N 16.3 15.5 

MW-33-90 06/01/2005 MW-33-090-068 N 14 17.8 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-33-90 06/01/2005 MW-90-068 FD 12.7 16 

MW-33-90 06/16/2005 MW-33-090-070 N 14.2 15 

MW-33-90 06/16/2005 MW-95-070 FD 13.4 15.7 J

MW-33-90 07/20/2005 MW-33-090-074 N 17.3 16.1 

MW-33-90 07/20/2005 MW-90-074 FD 17.3 16.5 

MW-33-90 10/06/2005 MW-33-090-081 N 13 15.5 

MW-33-90 12/13/2005 MW-33-090-087 N 21.8 J 16.4 

MW-33-90 12/13/2005 MW-96-087 FD 14 J 16.5 

MW-33-90 03/08/2006 MW-33-090-093 N 14.3 16.7 

MW-33-90 05/03/2006 MW-33-090-098 N 16.4 16.1 

MW-33-90 05/03/2006 MW-33-090-CIS N 50 U 2 U 1.89 66.2 1 U 1 U 17.8 1 U 1 U 1 U 0.2 U 36.9 2.33 1.06 1 U 1 U 5.25 17 

MW-33-90 05/03/2006 MW-96-098 FD 15.3 19.3 

MW-33-90 10/06/2006 MW-33-090-110 N 20.9 17.3 

MW-33-90 12/15/2006 MW-33-090-115 N 13.8 17.8 J

MW-33-90 12/15/2006 MW-94-115 FD 13.5 

MW-33-90 03/12/2007 MW-33-090-121 N 18 17.1 

MW-33-90 05/02/2007 MW-33-090-125 N 16.8 18.8 

MW-33-90 10/05/2007 MW-33-090-136 N 19.4 18.2 

MW-33-90 05/05/2008 MW-33-090-143 N 20.2 21.1 

MW-33-150 03/02/2005 MW-33-150-055 N 1 U 1 U

MW-33-150 03/02/2005 MW-91-055 FD 1 U 1 U

MW-33-150 03/16/2005 MW-33-150-057 N 500 U 1 U 1 U

MW-33-150 06/17/2005 MW-33-150-070 N 6.4 3.1 J

MW-33-150 07/20/2005 MW-33-150-074 N 5.6 5.2 

MW-33-150 08/17/2005 MW-33-150-077 N 6.1 4 

MW-33-150 09/09/2005 MW-33-150-079 N 2.8 3.9 

MW-33-150 10/06/2005 MW-33-150-081 N 3.9 4.5 

MW-33-150 10/06/2005 MW-96-081 FD 4.9 5.3 

MW-33-150 11/02/2005 MW-33-150-083 N 4.7 5.5 

MW-33-150 12/12/2005 MW-33-150-087 N 5.7 6.6 

MW-33-150 01/10/2006 MW-33-150-089 N 5 6.4 

MW-33-150 02/07/2006 MW-33-150-091 N 6.4 4.3 J

MW-33-150 03/08/2006 MW-33-150-093 N 3.2 4.2 

MW-33-150 04/06/2006 MW-33-150-095 N 3 4.5 

MW-33-150 05/03/2006 MW-33-150-098 N 5.5 6.6 

MW-33-150 06/16/2006 MW-33-150-102 N 5.4 5.5 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-33-150 07/13/2006 MW-33-150-104 N 6.7 7.4 J

MW-33-150 08/11/2006 MW-33-150-106 N 8.1 9.3 

MW-33-150 09/08/2006 MW-33-150-108 N 4.1 7.4 

MW-33-150 10/06/2006 MW-33-150-110 N 5.7 7.7 

MW-33-150 12/13/2006 MW-33-150-115 N 9.8 10.8 

MW-33-150 03/06/2007 MW-33-150-121 N 7 6.9 

MW-33-150 05/02/2007 MW-33-150-125 N 6.1 6.8 

MW-33-150 10/09/2007 MW-33-150-136 N 8.3 8.9 

MW-33-150 10/09/2007 MW-96-136 FD 7.9 9.4 

MW-33-150 05/06/2008 MW-33-150-143 N 9.21 8.83 

MW-33-210 02/24/2005 MW-33-210-054 N 500 U 2.1 UJ 1 U

MW-33-210 03/16/2005 MW-33-210-057 N 500 U 1 U 1.4 

MW-33-210 06/16/2005 MW-33-210-070 N 1.7 J 5.1 J

MW-33-210 07/20/2005 MW-33-210-074 N 6.7 5.6 

MW-33-210 08/17/2005 MW-33-210-077 N 8 2.5 

MW-33-210 09/06/2005 MW-33-210-079 N 2.9 3.5 

MW-33-210 10/06/2005 MW-33-210-081 N 4.2 4 

MW-33-210 11/02/2005 MW-33-210-083 N 5.4 6.5 

MW-33-210 12/12/2005 MW-33-210-087 N 5.6 6.9 

MW-33-210 01/10/2006 MW-33-210-089 N 5.2 7.6 

MW-33-210 02/07/2006 MW-33-210-091 N 7.2 9 

MW-33-210 03/06/2006 MW-33-210-093 N 6.5 10.7 

MW-33-210 04/13/2006 MW-33-210-095 N 1 U 4.2 

MW-33-210 05/05/2006 MW-33-210-098 N 8.8 10 

MW-33-210 05/05/2006 MW-33-210-CIS N 50 U 2 U 2.03 52.5 1 U 1 U 11.5 1.26 1 U 1 U 0.2 U 15.1 1 U 1 U 1 U 1 U 1.79 10 UJ

MW-33-210 06/16/2006 MW-33-210-102 N 8.3 9.2 

MW-33-210 07/13/2006 MW-33-210-104 N 7.5 10 J

MW-33-210 08/08/2006 MW-33-210-106 N 8.7 9.8 

MW-33-210 09/08/2006 MW-33-210-108 N 4.9 9.2 

MW-33-210 10/06/2006 MW-33-210-110 N 10 10.2 

MW-33-210 12/11/2006 MW-33-210-115 N 8 11.1 

MW-33-210 03/05/2007 MW-33-210-121 N 11 11.2 

MW-33-210 05/02/2007 MW-33-210-125 N 9.3 9.2 

MW-33-210 10/05/2007 MW-33-210-136 N 11.5 11.9 

MW-33-210 05/05/2008 MW-33-210-143 N 9.93 10.6 

MW-34-55 06/16/2003 MW-34-55-006-AT N 500 U 3.8 J 10 U 10 U 22.3 J 74.4 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-34-55 06/17/2003 MW-34-55-006-BT N 4.1 J 10 U 10 U 20.4 J 163 

MW-34-55 09/10/2003 MW-34-55-007 N 1.7 11 U 26.1 U 34.9 

MW-34-55 11/04/2003 MW-34-55-008 N 1 U

MW-34-55 12/12/2003 MW-34-55-009 N 1.8 10 U 20 U 37.8 

MW-34-55 01/13/2004 MW-34-55-010 N 1 U

MW-34-55 01/29/2004 MW-34-55-011 N 1.4 

MW-34-55 02/05/2004 MW-34-55-012 N 1 U

MW-34-55 02/12/2004 MW-34-55-013 N 1 U

MW-34-55 02/18/2004 MW-34-55-WV-014 N 50 U 1 U

MW-34-55 02/26/2004 MW-34-55-015 N 1 U 1 UJ

MW-34-55 03/04/2004 MW-34-55-016 N 1.7 U 1 U

MW-34-55 03/11/2004 MW-34-55-017 N 1.3 U 1 U

MW-34-55 03/17/2004 MW-34-55-018 N 1 U 10 U 1 UJ 20 U 83.1 U

MW-34-55 03/24/2004 MW-34-55-019 N 6.5 2 U

MW-34-55 03/31/2004 MW-34-55-020 N 1 U 1 UJ

MW-34-55 04/07/2004 MW-34-55-021 N 1 U 1 U

MW-34-55 04/15/2004 MW-34-55-022 N 1 U 1.5 UJ

MW-34-55 04/22/2004 MW-34-55-023 N 1 U 1.5 UJ

MW-34-55 04/29/2004 MW-34-55-024 N 1 U 2 U

MW-34-55 04/29/2004 MW-90-024 FD 1 U 1 U

MW-34-55 05/06/2004 MW-34-55-025 N 1 U 1 U

MW-34-55 05/13/2004 MW-34-55-026 N 1 U 1 U

MW-34-55 05/19/2004 MW-34-55-027 N 1.5 1 U

MW-34-55 05/27/2004 MW-34-55-028 N 1 U 1 U

MW-34-55 06/02/2004 MW-34-55-029 N 1 U 1 U

MW-34-55 06/08/2004 MW-34-55-030 N 50 U 26 10 U 83 3 U 3 U 1 U 3 U 10.4 U 1 U 5 U 0.5 U 20 20 U 10 U 3 U 5 U 3 U 41.3 U

MW-34-55 06/08/2004 MW-34-55-030 N 3 U 5 U 5 U 10 U

MW-34-55 06/17/2004 MW-34-55-031 N 1 U 1 U

MW-34-55 06/23/2004 MW-34-55-032 N 1 U 1 U

MW-34-55 06/30/2004 MW-34-55-033 N 1 U 1 U

MW-34-55 07/07/2004 MW-34-55-034 N 1 U 1 U

MW-34-55 07/14/2004 MW-34-55-035 N 1 U 1 U

MW-34-55 07/21/2004 MW-34-55-036 N 1 U 1 U

MW-34-55 07/27/2004 MW-34-55-037 N 1 U 1 U

MW-34-55 08/04/2004 MW-34-55-038 N 1 U 1 U

MW-34-55 08/11/2004 MW-34-55-039 N 1 U 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-34-55 08/19/2004 MW-34-55-040 N 1 U 1 U

MW-34-55 09/22/2004 MW-34-55-043 N 500 U 5 U 10 U 87.6 3 U 3 U 1 U 3 U 12 1 U 5 U 0.2 U 13 5 U 12.5 3 U 15 U 3 U 22.7 

MW-34-55 10/20/2004 MW-34-55-045 N 1 U 1 U

MW-34-55 11/16/2004 MW-34-55-047 N 1 U 1 U

MW-34-55 12/15/2004 MW-34-55-049 N 52 U 5 U 10 U 71.8 3.1 U 3.1 U 1 U 3.1 U 6.6 0.2 UJ 12.2 0.2 U 13.7 5 U 10 U 40.4 15 U 6.5 25.1 

MW-34-55 01/12/2005 MW-34-55-051 N 1 U 1 U

MW-34-55 02/09/2005 MW-34-55-053 N 1 U 1 U

MW-34-55 03/10/2005 MW-34-055-056 N 1 U 1 U

MW-34-55 03/10/2005 MW-34-55-056 N 52 U 5 U 10 U 66.9 3.1 U 3.1 U 1 U 3.1 U 5 U 2.1 U 0.2 U 12.4 9.1 10 U 3.1 U 15 U 227 87.7 

MW-34-55 04/05/2005 MW-34-55-060 N 1 U 1 U

MW-34-55 05/05/2005 MW-34-055-064 N 1 U 1 U

MW-34-55 07/15/2005 MW-34-055-074 N 1.3 U 1 U 0.2 U

MW-34-55 10/05/2005 MW-34-055-081 N 2 U 2.01 300 U 1 U 1 U 1 U 1 U 10.4 U 1 U 1 U 0.2 U 15.7 20 U 1 U 1 U 1 U 5 U 22.7 

MW-34-55 12/14/2005 MW-34-055-087 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 12.7 20 U 5 U 5 U 1 U 7 20 U

MW-34-55 03/08/2006 MW-34-055-093 N 2 U 2.08 59.2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U 16.3 4.77 1 U 1 U 1 U 1 U 10 U

MW-34-55 05/03/2006 MW-34-055-098 N 2 U 2.43 46.5 1 UJ 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 16.8 2.74 1 U 1 U 1 U 1.15 14.1 

MW-34-55 10/04/2006 MW-34-055-110 N 2 U 4.83 18.6 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 25.2 1.22 1 U 1 U 1 U 2.37 10 U

MW-34-55 10/03/2007 MW-34-055-136 N 1 U 0.2 U

MW-34-80 06/16/2003 MW-34-80-006-AT N 500 U 8.7 10 U 10 U 26.1 U 69.2 

MW-34-80 06/17/2003 MW-34-80-006-BT N 3.2 J 10 U 10 U 22.2 J 85.4 

MW-34-80 09/10/2003 MW-34-80-007 N 1 U 11 U 26.1 U 79.2 

MW-34-80 11/04/2003 MW-34-80-008 N 1 U

MW-34-80 12/11/2003 MW-34/80-009 N 45.2 10 U 37.7 20 U 34.8 

MW-34-80 01/13/2004 MW-34-80-010 N 14.5 J

MW-34-80 01/13/2004 MW-90-010 FD 9.4 J

MW-34-80 01/29/2004 MW-34-80-011 N 111 111 

MW-34-80 01/29/2004 MW-90-011 FD 111 102 

MW-34-80 02/05/2004 MW-34-80-012 N 12.4 10.2 

MW-34-80 02/05/2004 MW-90-012 FD 15.2 12.9 

MW-34-80 02/12/2004 MW-34-80-013 N 1 U

MW-34-80 02/12/2004 MW-90-013 FD 1 U

MW-34-80 02/18/2004 MW-34-80-WV-014 N 16.5 20.4 

MW-34-80 02/26/2004 MW-34-80-015 N 62.5 66.2 J

MW-34-80 02/26/2004 MW-90-015 FD 56.7 92 

MW-34-80 03/05/2004 MW-34-80-016 N 25.6 25.6 

MW-34-80 03/11/2004 MW-34-80-017 N 7.1 5 

November 2009 Page 52 of 96



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A

lu
m

in
um

A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m
, t

ot
al

C
ob

al
t

C
op

pe
r

C
hr

om
iu

m
, h

ex
av

al
en

t

Le
ad

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

S
el

en
iu

m

S
ilv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Table A-1a.  Groundwater Data Summary – Site – Metals

MW-34-80 03/11/2004 MW-90-017 FD 7.2 7.3 

MW-34-80 03/17/2004 MW-34-80-018 N 6 10 U 5.7 20 U 75.5 U

MW-34-80 03/25/2004 MW-34-80-019 N 9.2 J 3.4 J

MW-34-80 03/25/2004 MW-90-019 FD 4.9 J 3.7 

MW-34-80 04/01/2004 MW-34-80-020 N 3.7 2.2 J

MW-34-80 04/08/2004 MW-34-80-021 N 2.5 2 J

MW-34-80 04/16/2004 MW-34-80-022 N 1.6 0.86 

MW-34-80 04/22/2004 MW-34-80-023 N 1.3 0.84 

MW-34-80 04/22/2004 MW-90-023 FD 1.3 0.87 

MW-34-80 04/29/2004 MW-34-80-024 N 1 UJ 2 U

MW-34-80 05/06/2004 MW-34-80-025 N 1.3 1 U

MW-34-80 05/13/2004 MW-34-80-026 N 1 UJ 1 U

MW-34-80 05/13/2004 MW-92-026 FD 1 U 1 U

MW-34-80 05/20/2004 MW-34-80-027 N 1 UJ 1 U

MW-34-80 05/27/2004 MW-34-80-028 N 1.2 1 U

MW-34-80 06/02/2004 MW-34-80-029 N 1 U 2 U

MW-34-80 06/08/2004 MW-34-80-030 N 50 U 4.2 U 10 U 51 3 U 3 U 1 U 3 U 5 U 1 U 5 U 0.5 U 20 20 U 10 U 3 U 5 U 3 U 47.8 U

MW-34-80 06/08/2004 MW-34-80-030 N 25 U 3 U 10.4 U 6 10 U

MW-34-80 06/17/2004 MW-34-80-031 N 1 U 1 U

MW-34-80 06/17/2004 MW-92-031 FD 1 U 1 U

MW-34-80 06/23/2004 MW-34-80-032 N 1 U 1 U

MW-34-80 06/30/2004 MW-34-80-033 N 1 U 1 U

MW-34-80 06/30/2004 MW-90-033 FD 1 U 2 U

MW-34-80 07/07/2004 MW-34-80-034 N 1 U 1 U

MW-34-80 07/15/2004 MW-34-80-035 N 1 U 1 U

MW-34-80 07/15/2004 MW-91-035 FD 1 U 1 U

MW-34-80 07/21/2004 MW-34-80-036 N 1 U 1 U

MW-34-80 07/21/2004 MW-90-036 FD 1 U 1 U

MW-34-80 07/27/2004 MW-34-80-037 N 1 U 1 U

MW-34-80 08/05/2004 MW-34-80-038 N 1 U 1 U

MW-34-80 08/12/2004 MW-34-80-039 N 1 U 1 U

MW-34-80 08/12/2004 MW-91-039 FD 1 U 1 U

MW-34-80 08/20/2004 MW-34-80-040 N 1 U 1 U

MW-34-80 08/26/2004 MW-34-80-041 N 1.7 1 U

MW-34-80 09/08/2004 MW-34-80-042 N 1 U 1 U

MW-34-80 09/23/2004 MW-34-80-043 N 500 U 5 U 10 U 54.1 3 U 3 U 1 U 3 U 10.1 1 U 5 U 0.2 U 14.9 5 U 10 U 3 U 15 U 3 U 23.2 

November 2009 Page 53 of 96



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A

lu
m

in
um

A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m
, t

ot
al

C
ob

al
t

C
op

pe
r

C
hr

om
iu

m
, h

ex
av

al
en

t

Le
ad

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

S
el

en
iu

m

S
ilv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Table A-1a.  Groundwater Data Summary – Site – Metals

MW-34-80 09/23/2004 MW-97-043 FD 500 U 5 U 10 U 52.8 3 U 3 U 1 U 3 U 10.6 1 U 5 U 0.2 U 14.4 5 U 10 U 3 U 15 U 3 U 22 

MW-34-80 10/06/2004 MW-34-80-044 N 1 U 1 U

MW-34-80 10/20/2004 MW-34-80-045 N 1 U 1 U

MW-34-80 11/02/2004 MW-34-80-046 N 1 U 1 U

MW-34-80 11/17/2004 MW-34-80-047 N 1 U 1 U

MW-34-80 11/17/2004 MW-90-047 FD 1 U 1 U

MW-34-80 12/02/2004 MW-34-80-048 N 1 U 1 U

MW-34-80 12/13/2004 MW-34-80-049 N 52 U 5 U 10 U 42 3.1 U 3.1 U 1 U 3.1 U 5 U 1 U 2.1 U 0.2 U 14.7 8.6 10 U 3.1 U 15 U 15.3 29.7 

MW-34-80 12/29/2004 MW-34-80-050 N 1 U 1 U

MW-34-80 01/12/2005 MW-34-80-051 N 1 U 1 U

MW-34-80 01/27/2005 MW-34-80-052 N 1 U 1 U

MW-34-80 02/08/2005 MW-34-80-053 N 1 U 1 U

MW-34-80 02/22/2005 MW-34-80-054 N 1 U 1 U

MW-34-80 03/01/2005 MW-34-80-055 N 1 UJ 1 U

MW-34-80 03/08/2005 MW-34-080-056 N 60.5 5 U 10 U 51.8 3.1 U 3.1 U 1 U 3.1 U 5 U 1 UJ 2.1 U 0.2 U 13.3 15.5 10 U 3.1 U 15 U 238 41.7 

MW-34-80 03/15/2005 MW-34-080-057 N 500 U

MW-34-80 03/15/2005 MW-34-80-057 N 1 U 1 U

MW-34-80 03/22/2005 MW-34-080-058 N 1 U 1 U

MW-34-80 03/29/2005 MW-34-080-059 N 1 U 1 U

MW-34-80 04/05/2005 MW-34-80-060 N 1 U 1 U

MW-34-80 04/12/2005 MW-34-080-061 N 1 U 1 U

MW-34-80 04/19/2005 MW-34-080-062 N 1 U 1 U

MW-34-80 04/26/2005 MW-34-080-063 N 1 U 1 U

MW-34-80 05/04/2005 MW-34-080-064 N 1 U 1 U

MW-34-80 05/18/2005 MW-34-080-066 N 1 U 1 U

MW-34-80 06/01/2005 MW-34-080-068 N 1 U 1 U

MW-34-80 06/30/2005 MW-34-080-070 N 50 U 2 U 2.09 46.4 1 U 1 U 1 U 1.39 2.25 1 U 1 U 0.2 U 11.1 2.23 1 U 1 U 1 U 2.74 37 

MW-34-80 07/14/2005 MW-34-080-074 N 2 1 U

MW-34-80 08/15/2005 MW-34-080-077 N 2.4 1 U

MW-34-80 09/07/2005 MW-34-080-079 N 1 U 1 U

MW-34-80 10/05/2005 MW-34-080-081 N 2 U 2.06 300 U 1 U 1 U 1 U 1.23 10.4 U 1 U 1 U 0.2 U 10.8 20 U 1 U 1 U 1 U 5 U 20 U

MW-34-80 11/03/2005 MW-34-080-083 N 1 U 1 U

MW-34-80 12/14/2005 MW-34-080-087 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 10.2 20 U 5 U 5 U 1 U 13.5 20 U

MW-34-80 01/11/2006 MW-34-080-089 N 1 U 1 U

MW-34-80 02/08/2006 MW-34-080-091 N 1 U 1 U

MW-34-80 03/09/2006 MW-34-080-093 N 2 U 2.19 39.6 1 U 1 U 1 U 1.08 7.27 1 U 1 U 0.2 U 11.4 1.58 1 U 1 U 1 U 2.94 10 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-34-80 04/03/2006 MW-34-080-095 N 1 U 1 U

MW-34-80 05/03/2006 MW-34-080-098 N 2 U 1.91 39.6 1 UJ 1 U 1 U 1.34 1 U 1 U 1 U 0.2 U 12.2 1.25 1 U 1 U 1 U 2.44 31 

MW-34-80 06/14/2006 MW-34-080-102 N 1 U 1 U

MW-34-80 07/12/2006 MW-34-080-104 N 1 U 1 U

MW-34-80 08/08/2006 MW-34-080-106 N 1 U 1 U

MW-34-80 09/06/2006 MW-34-080-108 N 1 U 1 U

MW-34-80 10/04/2006 MW-34-080-110 N 2 U 1.68 33.3 1 U 1 U 1 U 1.22 1.1 1 U 1 U 0.2 U 13 1.66 1 U 1 U 1 U 2.34 10 U

MW-34-80 11/16/2006 MW-34-080-113 N 1 U 1 U

MW-34-80 12/12/2006 MW-34-080-115 N 2 U 1.39 30.4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U 13 1 1 U 1 U 1 U 1.6 10 U

MW-34-80 01/09/2007 MW-34-080-117 N 3.2 1 U

MW-34-80 02/05/2007 MW-34-080-119 N 1 U 1 U

MW-34-80 03/05/2007 MW-34-080-121 N 2 U 1.3 29.9 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 U 13.3 1.53 1 U 1 U 1 U 1.61 10 U

MW-34-80 04/02/2007 MW-34-080-123 N 1 U 0.2 U

MW-34-80 04/30/2007 MW-34-080-125 N 2 U 1.75 31.8 10 U 1 U 1.1 1 U 1 U 1 U 1 U 0.2 U 14.9 3.47 1 U 1 U 1 U 1.67 10 U

MW-34-80 06/13/2007 MW-34-080-128 N 1 U 1 U

MW-34-80 07/11/2007 MW-34-080-130 N 1 U 1 U

MW-34-80 08/08/2007 MW-34-080-132 N 1 U 1 U

MW-34-80 09/06/2007 MW-34-080-134 N 1 U 1 U

MW-34-80 10/03/2007 MW-34-080-136 N 1 U 0.2 U

MW-34-80 05/06/2008 MW-34-080-143 N 1 U 0.2 U

MW-34-100 02/23/2005 MW-34-100-054 N 500 U 391 417 

MW-34-100 03/01/2005 MW-34-100-055 N 374 402 

MW-34-100 03/01/2005 MW-90-055 FD 332 411 

MW-34-100 03/08/2005 MW-34-100-056 N 490 425 J

MW-34-100 03/14/2005 MW-34-100-057 N 500 U 474 426 

MW-34-100 03/23/2005 MW-34-100-058 N 548 421 

MW-34-100 03/29/2005 MW-34-100-059 N 110 73.9 J

MW-34-100 03/29/2005 MW-90-059 FD 106 56.7 J

MW-34-100 04/05/2005 MW-34-100-060 N 488 452 

MW-34-100 04/05/2005 MW-90-060 FD 454 455 

MW-34-100 04/12/2005 MW-34-100-061 N 502 482 

MW-34-100 04/12/2005 MW-90-061 FD 562 499 

MW-34-100 04/19/2005 MW-34-100-062 N 599 473 

MW-34-100 04/26/2005 MW-34-100-063 N 573 476 

MW-34-100 04/26/2005 MW-90-063 FD 602 480 

MW-34-100 05/04/2005 MW-34-100-064 N 530 491 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-34-100 05/10/2005 MW-34-100-065 N 492 513 

MW-34-100 05/10/2005 MW-90-065 FD 552 501 

MW-34-100 05/18/2005 MW-34-100-066 N 564 524 

MW-34-100 05/25/2005 MW-34-100-067 N 478 559 

MW-34-100 06/01/2005 MW-34-100-068 N 609 527 

MW-34-100 06/08/2005 MW-34-100-069 N 583 552 

MW-34-100 06/21/2005 MW-34-100-070 N 477 560 0.2 U

MW-34-100 06/21/2005 MW-96-070 FD 480 578 0.2 U

MW-34-100 07/07/2005 MW-34-100-072 N 639 583 

MW-34-100 07/14/2005 MW-34-100-074 N 701 617 

MW-34-100 07/27/2005 MW-34-100-075 N 504 597 

MW-34-100 08/10/2005 MW-34-100-076 N 589 574 

MW-34-100 08/10/2005 MW-90-076 FD 597 571 

MW-34-100 08/15/2005 MW-34-100-077 N 660 633 

MW-34-100 08/31/2005 MW-34-100-078 N 693 649 

MW-34-100 08/31/2005 MW-90-078 FD 604 658 

MW-34-100 09/07/2005 MW-34-100-079 N 868 673 

MW-34-100 09/20/2005 MW-34-100-080 N 891 675 

MW-34-100 10/05/2005 MW-34-100-081 N 732 732 

MW-34-100 10/05/2005 MW-93-081 FD 703 708 

MW-34-100 10/25/2005 MW-34-100-082 N 628 752 

MW-34-100 10/25/2005 MW-90-082 FD 650 752 

MW-34-100 11/03/2005 MW-34-100-083 N 897 748 J

MW-34-100 11/16/2005 MW-34-100-085 N 762 759 

MW-34-100 11/16/2005 MW-90-085 FD 725 763 

MW-34-100 11/30/2005 MW-34-100-086 N 797 791 

MW-34-100 11/30/2005 MW-90-086 FD 721 802 

MW-34-100 12/14/2005 MW-34-100-087 N 751 808 

MW-34-100 12/14/2005 MW-93-087 FD 791 811 

MW-34-100 12/28/2005 MW-34-100-088 N 824 804 

MW-34-100 01/12/2006 MW-34-100-089 N 771 837 

MW-34-100 01/12/2006 MW-90-089 FD 764 856 

MW-34-100 01/23/2006 MW-34-100-090 N 716 822 

MW-34-100 02/08/2006 MW-34-100-091 N 706 797 

MW-34-100 02/08/2006 MW-91-091 FD 708 785 

MW-34-100 02/22/2006 MW-34-100-092 N 831 752 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-34-100 02/22/2006 MW-90-092 FD 846 748 

MW-34-100 03/08/2006 MW-34-100-093 N 857 800 

MW-34-100 03/08/2006 MW-94-093 FD 773 801 

MW-34-100 03/23/2006 MW-34-100-094 N 851 830 

MW-34-100 03/23/2006 MW-90-094 FD 855 828 

MW-34-100 04/03/2006 MW-34-100-095 N 910 858 

MW-34-100 04/21/2006 MW-34-100-096 N 873 852 

MW-34-100 05/03/2006 MW-34-100-098 N 946 900 

MW-34-100 05/03/2006 MW-34-100-CIS N 50 U 2 U 1.85 25.7 1 U 1 U 877 1 U 1 U 1 U 0.2 U 36 1 U 1 U 1 U 1 U 2.02 14 J

MW-34-100 05/03/2006 MW-91-CIS FD 50 U 2 U 2.01 25.9 1 U 1 U 881 1 U 1 U 1 U 0.2 U 36.7 1 U 1 U 1 U 1 U 2.15 45.7 J

MW-34-100 05/03/2006 MW-93-098 FD 946 920 

MW-34-100 05/17/2006 MW-34-100-100 N 1180 935 

MW-34-100 05/17/2006 MW-90-100 FD 1190 930 

MW-34-100 05/31/2006 MW-34-100-101 N 929 960 

MW-34-100 06/14/2006 MW-34-100-102 N 839 922 

MW-34-100 06/14/2006 MW-91-102 FD 864 921 

MW-34-100 06/28/2006 MW-34-100-103 N 1130 976 

MW-34-100 07/12/2006 MW-34-100-104 N 851 823 J

MW-34-100 07/12/2006 MW-91-104 FD 864 828 J

MW-34-100 07/26/2006 MW-34-100-105 N 955 859 

MW-34-100 08/08/2006 MW-34-100-106 N 982 889 

MW-34-100 08/28/2006 MW-34-100-107 N 945 922 

MW-34-100 09/06/2006 MW-34-100-108 N 963 844 

MW-34-100 09/06/2006 MW-90-108 FD 907 797 

MW-34-100 09/20/2006 MW-34-100-109 N 984 872 

MW-34-100 10/04/2006 MW-34-100-110 N 889 910 

MW-34-100 10/18/2006 MW-34-100-111 N 920 815 

MW-34-100 11/01/2006 MW-34-100-112 N 752 832 

MW-34-100 11/16/2006 MW-34-100-113 N 801 777 

MW-34-100 11/30/2006 MW-34-100-114 N 712 744 

MW-34-100 12/12/2006 MW-34-100-115 N 625 J 851 

MW-34-100 12/28/2006 MW-34-100-116 N 603 723 

MW-34-100 01/09/2007 MW-34-100-117 N 830 797 

MW-34-100 01/24/2007 MW-34-100-118 N 817 832 

MW-34-100 02/05/2007 MW-34-100-119 N 646 780 

MW-34-100 02/05/2007 MW-91-119 FD 634 764 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-34-100 02/21/2007 MW-34-100-120 N 895 804 

MW-34-100 03/07/2007 MW-34-100-121 N 788 806 

MW-34-100 03/21/2007 MW-34-100-122 N 642 724 

MW-34-100 04/02/2007 MW-34-100-123 N 786 749 

MW-34-100 04/02/2007 MW-91-123 FD 800 720 

MW-34-100 04/18/2007 MW-34-100-124 N 641 687 

MW-34-100 04/30/2007 CIS-004 N 1.53 25.3 500 1 U 626 1 U 34.7 1 U 1 U 1 U 10 U

MW-34-100 04/30/2007 CIS-096 FD 1.75 25.8 572 1 U 632 1 U 36.2 1.09 1 U 1.12 16.8 

MW-34-100 05/16/2007 MW-34-100-126 N 573 588 

MW-34-100 05/30/2007 MW-34-100-127 N 656 597 

MW-34-100 06/13/2007 MW-34-100-128 N 644 609 

MW-34-100 06/13/2007 MW-91-128 FD 633 608 

MW-34-100 06/27/2007 MW-34-100-129 N 536 574 

MW-34-100 07/12/2007 MW-34-100-130 N 520 557 

MW-34-100 07/12/2007 MW-91-130 FD 521 558 

MW-34-100 07/25/2007 MW-34-100-131 N 627 560 

MW-34-100 08/08/2007 MW-34-100-132 N 670 596 

MW-34-100 08/22/2007 MW-34-100-133 N 490 550 

MW-34-100 09/06/2007 MW-34-100-134 N 581 551 

MW-34-100 09/06/2007 MW-91-134 FD 516 546 

MW-34-100 09/19/2007 MW-34-100-135 N 603 501 

MW-34-100 10/03/2007 MW-34-100-136 N 609 J 521 

MW-34-100 10/03/2007 MW-93-136 FD 424 J 513 

MW-34-100 05/06/2008 MW-34-100-143 N 228 234 

MW-34-100 05/06/2008 MW-91-143 FD 238 

MW-35-60 04/15/2004 MW-35S-022 N 5.4 4.8 

MW-35-60 06/10/2004 MW-35-60-030 N 100 18.2 19.7 

MW-35-60 09/22/2004 MW-35-060-043 N 23.7 27.5 

MW-35-60 12/13/2004 MW-35-60-049 N 27 26.8 

MW-35-60 03/15/2005 MW-35-060-056 N 37.5 33.8 

MW-35-60 06/13/2005 MW-35-060-070 N 34.1 33.6 

MW-35-60 10/07/2005 MW-35-060-081 N 28 32.5 

MW-35-60 10/07/2005 MW-97-081 FD 32 35.1 J

MW-35-60 12/14/2005 MW-35-060-087 N 32.5 32.5 

MW-35-60 12/14/2005 MW-97-087 FD 28.6 33.3 

MW-35-60 03/14/2006 MW-35-060-093 N 24.3 31.6 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-35-60 05/01/2006 MW-35-060-098 N 26.4 25.7 

MW-35-60 05/02/2006 MW-35-060-CIS N 50 U 2 U 1.5 87.5 1 U 1 U 38 1 U 1.21 1 U 0.2 U 8.56 2.15 1.19 1 U 1 U 3.11 23.3 J

MW-35-60 10/12/2006 MW-35-060-110 N 29.1 28.6 

MW-35-60 03/08/2007 MW-35-060-121 N 35.1 31.3 

MW-35-60 03/08/2007 MW-93-121 FD 32.7 30.8 

MW-35-60 10/01/2007 MW-35-060-136 N 21.3 24.8 

MW-35-60 10/01/2007 MW-97-136 FD 20.6 24.8 

MW-35-135 04/15/2004 MW-35D-022 N 1 U 0.75 U

MW-35-135 06/10/2004 MW-35-135-030 N 64 12.9 11.4 

MW-35-135 09/23/2004 MW-35-135-043 N 6.3 7.6 

MW-35-135 09/23/2004 MW-94-043 FD 6.6 7.9 

MW-35-135 12/13/2004 MW-35-135-049 N 16 15.6 J

MW-35-135 12/13/2004 MW-93-049 FD 14.1 15.7 J

MW-35-135 03/15/2005 MW-35-135-056 N 21.4 23 

MW-35-135 06/13/2005 MW-35-135-070 N 17.6 17.6 

MW-35-135 10/07/2005 MW-35-135-081 N 17.8 21.2 

MW-35-135 12/14/2005 MW-35-135-087 N 22.8 25.7 

MW-35-135 03/10/2006 MW-35-135-093 N 24 28 

MW-35-135 03/10/2006 MW-95-093 FD 25.7 26.5 

MW-35-135 05/02/2006 MW-35-135-098 N 20.7 21 

MW-35-135 05/02/2006 MW-35-135-CIS N 50 U 2 U 1.37 53.4 1 U 1 U 19.6 1 U 1 U 1 U 0.2 U 20.9 1.01 1.27 1 U 1 U 1.84 18.2 J

MW-35-135 10/12/2006 MW-35-135-110 N 34.6 35.4 

MW-35-135 10/12/2006 MW-93-110 FD 30.8 34 

MW-35-135 03/08/2007 MW-35-135-121 N 39.2 32 

MW-35-135 05/04/2007 CIS-027 N 1.09 46.1 26.2 1 U 27.2 1 U 21.1 1 U 1.25 1.4 10 U

MW-35-135 05/04/2007 CIS-085 FD 1.07 44.2 25.2 1 U 27.8 1 U 20.3 1 U 1.2 1.48 10 U

MW-35-135 10/01/2007 MW-35-135-136 N 28.9 32.4 

MW-36-20 05/18/2004 MW-36-20-01 N 2.4 2.6 

MW-36-20 06/15/2004 MW-36-20-031 N 128 1 U 1 U

MW-36-20 09/21/2004 MW-36-020-043 N 1 U 1 U

MW-36-20 10/19/2004 MW-36-20-045 N 2.4 2 U

MW-36-20 11/17/2004 MW-36-020-047 N 6.5 J 1 U

MW-36-20 11/17/2004 MW-92-047 FD 1 UJ 1 U

MW-36-20 12/14/2004 MW-36-020-049 N 1 U 2 UJ

MW-36-20 01/11/2005 MW-36-020-051 N 1 U 2 U

MW-36-20 02/07/2005 MW-36-20-053 N 1.4 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-36-20 03/09/2005 MW-36-020-056 N 1 U 2 U

MW-36-20 04/05/2005 MW-36-020-060 N 1 U 1 U

MW-36-20 05/03/2005 MW-36-020-064 N 1 U 1 U

MW-36-20 10/03/2005 MW-36-020-081 N 1 U 1 U

MW-36-20 12/15/2005 MW-36-020-087 N 1 U 2 U

MW-36-20 03/07/2006 MW-36-020-093 N 1 U 1 U

MW-36-20 05/01/2006 MW-36-020-098 N 1 U 1 U

MW-36-20 10/02/2006 MW-36-020-110 N 1 U 1 U

MW-36-20 10/03/2007 MW-36-020-136 N 1 U 1 U

MW-36-40 05/18/2004 MW-36-40-01 N 1.5 1 U

MW-36-40 06/16/2004 MW-36-40-031 N 158 1 U 1 U

MW-36-40 09/21/2004 MW-36-040-043 N 1 U 1 U

MW-36-40 10/19/2004 MW-36-40S-045 N 1 U 1 U

MW-36-40 11/17/2004 MW-36-040-047 N 1 U 1 U

MW-36-40 12/14/2004 MW-36-040-049 N 1 U 1 U

MW-36-40 01/12/2005 MW-36-40-051 N 1 U 0.2 U

MW-36-40 02/07/2005 MW-36-40-053 N 1 U 1 U

MW-36-40 03/08/2005 MW-36-040-056 N 1 U 1 U

MW-36-40 04/05/2005 MW-36-040-060 N 1 U 1 U

MW-36-40 05/05/2005 MW-36-040-064 N 1 U 1 U

MW-36-40 10/03/2005 MW-36-040-081 N 1 U 1 U

MW-36-40 12/15/2005 MW-36-040-087 N 1 U 1 U

MW-36-40 03/07/2006 MW-36-040-093 N 1 U 1 U

MW-36-40 05/01/2006 MW-36-040-098 N 1 U 1 U

MW-36-40 10/05/2006 MW-36-040-110 N 1 U 1 U

MW-36-40 10/03/2007 MW-36-040-136 N 1 U 1 U

MW-36-50 05/19/2004 MW-36-50-01 N 1.2 1 U

MW-36-50 06/17/2004 MW-36-50-031 N 75.1 1 U 1 U

MW-36-50 09/21/2004 MW-36-050-043 N 1 U 1 U

MW-36-50 10/19/2004 MW-36-50-045 N 1 U 1 U

MW-36-50 11/17/2004 MW-36-050-047 N 1 U 1 U

MW-36-50 12/14/2004 MW-36-050-049 N 1 U 0.2 UJ

MW-36-50 01/12/2005 MW-36-50-051 N 1 U 1 U

MW-36-50 02/07/2005 MW-36-50-053 N 1 U 1 U

MW-36-50 03/08/2005 MW-36-050-056 N 1 U 1 U

MW-36-50 04/05/2005 MW-36-050-060 N 1 U 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-36-50 05/05/2005 MW-36-050-064 N 1 U 1 U

MW-36-50 10/03/2005 MW-36-050-081 N 1 U 1 U

MW-36-50 12/15/2005 MW-36-050-087 N 1 U 1 U

MW-36-50 03/07/2006 MW-36-050-093 N 1 U 1 U

MW-36-50 03/07/2006 MW-96-093 FD 1 U 1 U

MW-36-50 05/01/2006 MW-36-050-098 N 1 U 0.2 U

MW-36-50 10/05/2006 MW-36-050-110 N 1 U 0.2 U

MW-36-50 10/10/2007 MW-36-050-136 N 2 0.2 U

MW-36-70 05/19/2004 MW-36-70-01 N 1.6 1 U

MW-36-70 06/17/2004 MW-36-70-031 N 75.4 1.2 1 U

MW-36-70 09/22/2004 MW-36-70-043 N 1 U 1 U

MW-36-70 10/20/2004 MW-36-70-045 N 1 U 1 U

MW-36-70 11/17/2004 MW-36-070-047 N 1 U 1 U

MW-36-70 12/14/2004 MW-36-070-049 N 1 U 0.2 UJ

MW-36-70 01/11/2005 MW-36-070-051 N 1 U 1 U

MW-36-70 02/07/2005 MW-36-70-053 N 1.2 0.21 U

MW-36-70 03/08/2005 MW-36-070-056 N 1 U 1 U

MW-36-70 04/05/2005 MW-36-070-060 N 1 U 1 U

MW-36-70 05/03/2005 MW-36-070-064 N 1 U 1 U

MW-36-70 10/03/2005 MW-36-070-081 N 1 U 1 U

MW-36-70 12/15/2005 MW-36-070-087 N 1 U 1 U

MW-36-70 02/10/2006 MW-36-070-091 N 1 U 10 U

MW-36-70 03/07/2006 MW-36-070-093 N 1 U 1 U

MW-36-70 04/06/2006 MW-36-070-095 N 1 U 1 U

MW-36-70 05/01/2006 MW-36-070-098 N 1 U 1 U

MW-36-70 06/13/2006 MW-36-070-102 N 1 U 0.2 UJ

MW-36-70 07/11/2006 MW-36-070-104 N 1 U 1 U

MW-36-70 08/09/2006 MW-36-070-106 N 1 U 0.2 U

MW-36-70 09/07/2006 MW-36-070-108 N 1 U 0.2 U

MW-36-70 10/02/2006 MW-36-070-110 N 1 U 0.2 U

MW-36-70 12/14/2006 MW-36-070-115 N 1 U 0.2 U

MW-36-70 03/07/2007 MW-36-070-121 N 1 U 0.2 U

MW-36-70 05/01/2007 MW-36-070-125 N 1 U 0.2 U

MW-36-70 10/09/2007 MW-36-070-136 N 1 U 0.2 U

MW-36-90 05/18/2004 MW-36-90-01 N 3350 3660 

MW-36-90 06/15/2004 MW-36-90-031 N 38.7 3450 3270 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-36-90 09/23/2004 MW-36-90-043 N 2780 3370 

MW-36-90 09/23/2004 MW-93-043 FD 2970 3420 

MW-36-90 10/19/2004 MW-36-90D-045 N 2940 3200 

MW-36-90 11/17/2004 MW-36-090-047 N 2700 2770 

MW-36-90 12/14/2004 MW-36-090-049 N 2130 2270 

MW-36-90 12/14/2004 MW-94-049 FD 2180 2270 

MW-36-90 01/12/2005 MW-36-90-051 N 1780 1970 

MW-36-90 01/12/2005 MW-92-051 FD 1800 1860 

MW-36-90 02/07/2005 MW-36-90-053 N 1610 1720 

MW-36-90 03/09/2005 MW-36-090-056 N 1380 1480 

MW-36-90 04/05/2005 MW-36-090-060 N 946 1040 

MW-36-90 05/03/2005 MW-36-090-064 N 623 705 

MW-36-90 07/25/2005 MW-36-090-074 N 343 344 

MW-36-90 08/17/2005 MW-36-090-077 N 336 346 

MW-36-90 09/08/2005 MW-36-090-079 N 301 267 

MW-36-90 10/03/2005 MW-36-090-081 N 286 302 

MW-36-90 11/02/2005 MW-36-090-083 N 247 256 

MW-36-90 12/15/2005 MW-36-090-087 N 219 240 

MW-36-90 01/12/2006 MW-36-090-089 N 223 245 

MW-36-90 02/10/2006 MW-36-090-091 N 71.4 71.8 

MW-36-90 03/07/2006 MW-36-090-093 N 27.5 33 

MW-36-90 04/04/2006 MW-36-090-095 N 15.7 23.5 

MW-36-90 05/01/2006 MW-36-090-098 N 18.3 22.8 

MW-36-90 06/13/2006 MW-36-090-102 N 9 10.9 

MW-36-90 07/11/2006 MW-36-090-104 N 11.1 12.2 

MW-36-90 08/09/2006 MW-36-090-106 N 8.2 9 

MW-36-90 09/07/2006 MW-36-090-108 N 7.7 8.8 

MW-36-90 10/02/2006 MW-36-090-110 N 8.5 9 

MW-36-90 10/02/2006 MW-94-110 FD 10.8 8.9 

MW-36-90 11/15/2006 MW-36-090-113 N 2.4 1 U

MW-36-90 12/14/2006 MW-36-090-115 N 5.8 J 3.8 J

MW-36-90 12/14/2006 MW-93-115 FD 3 J 4 

MW-36-90 01/10/2007 MW-36-090-117 N 9.7 6 

MW-36-90 02/05/2007 MW-36-090-119 N 4.9 5.4 

MW-36-90 03/07/2007 MW-36-090-121 N 3.7 3.1 

MW-36-90 04/03/2007 MW-36-090-123 N 3.2 2.9 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-36-90 05/02/2007 MW-36-090-125 N 1.8 2 

MW-36-90 05/02/2007 MW-93-125 FD 1.8 1.9 

MW-36-90 06/12/2007 MW-36-090-128 N 2.8 2.6 

MW-36-90 07/12/2007 MW-36-090-130 N 3.1 2.9 

MW-36-90 08/07/2007 MW-36-090-132 N 3.6 3 

MW-36-90 09/06/2007 MW-36-090-134 N 3.6 2.9 

MW-36-90 10/09/2007 MW-36-090-136 N 2.9 3.2 

MW-36-100 05/21/2004 MW-36-100-001 N 3180 2980 

MW-36-100 06/15/2004 MW-36-100-031 N 54.6 2490 2800 

MW-36-100 08/26/2004 MW-36-100-041 N 2060 2370 

MW-36-100 08/26/2004 MW-90-041 FD 2080 2370 

MW-36-100 09/09/2004 MW-36-100-042 N 2190 2330 

MW-36-100 09/09/2004 MW-90-042 FD 2160 2260 

MW-36-100 09/23/2004 MW-36-100-043 N 2330 2710 

MW-36-100 10/06/2004 MW-36-100-044 N 2420 2750 

MW-36-100 10/06/2004 MW-90-044 FD 2410 2680 

MW-36-100 10/21/2004 MW-36-100-045 N 2300 2640 

MW-36-100 10/21/2004 MW-90-045 FD 2250 2620 

MW-36-100 11/02/2004 MW-36-100-046 N 2240 2490 

MW-36-100 11/17/2004 MW-36-100-047 N 2270 2150 

MW-36-100 12/02/2004 MW-36-100-048 N 1620 1860 

MW-36-100 12/02/2004 MW-90-048 FD 1570 1750 

MW-36-100 12/14/2004 MW-36-100-049 N 1810 1790 

MW-36-100 12/29/2004 MW-36-100-050 N 1580 1690 

MW-36-100 12/29/2004 MW-90-050 FD 1530 1720 

MW-36-100 01/12/2005 MW-36-100-051 N 1470 1520 

MW-36-100 01/12/2005 MW-90-051 FD 1510 1550 

MW-36-100 01/27/2005 MW-36-100-052 N 1420 1500 

MW-36-100 01/27/2005 MW-90-052 FD 1490 1420 

MW-36-100 02/09/2005 MW-36-100-053 N 1420 1440 

MW-36-100 02/22/2005 MW-36-100-054 N 1230 1430 

MW-36-100 02/22/2005 MW-90-054 FD 1250 1390 

MW-36-100 03/09/2005 MW-36-100-056 N 1200 1380 

MW-36-100 03/22/2005 MW-36-100-058 N 1180 1250 

MW-36-100 03/22/2005 MW-90-058 FD 1160 1230 

MW-36-100 04/04/2005 MW-36-100-060 N 981 1110 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-36-100 04/20/2005 MW-36-100-062 N 844 825 

MW-36-100 05/03/2005 MW-36-100-064 N 679 705 

MW-36-100 05/18/2005 MW-36-100-066 N 796 J 617 

MW-36-100 05/18/2005 MW-90-066 FD 624 J 620 

MW-36-100 06/02/2005 MW-36-100-068 N 441 518 

MW-36-100 07/19/2005 MW-36-100-074 N 635 398 

MW-36-100 08/15/2005 MW-36-100-077 N 410 391 

MW-36-100 08/15/2005 MW-90-077 FD 392 390 

MW-36-100 09/08/2005 MW-36-100-079 N 380 396 J

MW-36-100 09/08/2005 MW-90-079 FD 454 397 

MW-36-100 10/05/2005 MW-36-100-081 N 370 383 

MW-36-100 11/03/2005 MW-36-100-083 N 368 315 

MW-36-100 12/13/2005 MW-36-100-087 N 333 306 

MW-36-100 01/12/2006 MW-36-100-089 N 288 287 

MW-36-100 02/09/2006 MW-36-100-091 N 288 307 

MW-36-100 03/13/2006 MW-36-100-093 N 531 540 

MW-36-100 04/05/2006 MW-36-100-095 N 492 554 

MW-36-100 05/02/2006 MW-36-100-098 N 517 532 

MW-36-100 06/15/2006 MW-36-100-102 N 465 496 J

MW-36-100 07/13/2006 MW-36-100-104 N 497 528 

MW-36-100 08/09/2006 MW-36-100-106 N 474 551 

MW-36-100 09/08/2006 MW-36-100-108 N 561 556 

MW-36-100 10/11/2006 MW-36-100-110 N 629 556 

MW-36-100 11/14/2006 MW-36-100-113 N 764 657 

MW-36-100 12/11/2006 MW-36-100-115 N 513 586 

MW-36-100 01/10/2007 MW-36-100-117 N 554 571 

MW-36-100 02/05/2007 MW-36-100-119 N 474 538 

MW-36-100 03/08/2007 MW-36-100-121 N 454 436 

MW-36-100 04/02/2007 MW-36-100-123 N 378 366 

MW-36-100 05/02/2007 MW-36-100-125 N 348 297 

MW-36-100 06/14/2007 MW-36-100-128 N 192 181 

MW-36-100 07/12/2007 MW-36-100-130 N 219 180 

MW-36-100 08/07/2007 MW-36-100-132 N 187 159 J

MW-36-100 09/06/2007 MW-36-100-134 N 184 157 

MW-36-100 10/10/2007 MW-36-100-136 N 196 228 

MW-37D 05/19/2004 MW-37D-027 N 960 930 

November 2009 Page 64 of 96



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A

lu
m

in
um

A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m
, t

ot
al

C
ob

al
t

C
op

pe
r

C
hr

om
iu

m
, h

ex
av

al
en

t

Le
ad

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

S
el

en
iu

m

S
ilv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Table A-1a.  Groundwater Data Summary – Site – Metals

MW-37D 06/11/2004 MW-37D-030 N 50 U 4.2 U 10 U 55 3 U 3 U 854 3 U 5 U 951 5 U 0.5 U 50 5 U 10 3 U 5 U 3 U 10 U

MW-37D 06/11/2004 MW-37D-030 N 25 U 950 

MW-37D 09/24/2004 MW-37D-043 N 500 U 5 U 10 U 65 3 U 3 U 1310 3 U 8.5 1250 5 U 0.2 U 47.3 5 U 10 U 3 U 15 U 3 U 17.2 

MW-37D 09/24/2004 MW-37D-043 N 1220 

MW-37D 09/24/2004 MW-92-043 FD 500 U 5 U 10 U 65.9 3 U 3 U 1160 3 U 9.6 1250 5 U 0.2 U 46.3 5 U 10 3 U 15 U 3 U 24.8 

MW-37D 09/24/2004 MW-92-043 FD 1250 

MW-37D 12/14/2004 MW-37D-049 N 52 U 5 U 10 U 46.4 3.1 U 3.1 U 1490 3.1 U 5 U 1480 2.1 U 0.2 U 43.3 5 U 10 U 3.1 U 15 U 31.4 J 33 J

MW-37D 12/14/2004 MW-37D-049 N 1520 

MW-37D 12/14/2004 MW-95-049 FD 52 U 5 U 10 U 49.9 3.1 U 3.1 U 1490 3.1 U 5 U 1480 2.1 U 0.2 U 44.6 8.3 10 U 3.1 U 15 U 20.5 J 91.8 J

MW-37D 12/14/2004 MW-95-049 FD 1440 

MW-37D 03/11/2005 MW-37D-056 N 52 U 5 U 10 U 53.9 3.1 U 3.1 U 1540 3.1 U 5 U 1610 2.1 U 0.2 U 34.1 9.2 10 U 3.1 U 15 U 326 38.7 

MW-37D 03/11/2005 MW-37D-056 N 1530 

MW-37D 06/15/2005 MW-37D-070 N 50 U 2 U 3.63 54.9 1 U 1 U 1420 1 U 1 U 1390 1 U 0.2 U 51.8 25.4 3.1 1 U 1 U 4 11 

MW-37D 06/15/2005 MW-37D-070 N 1540 

MW-37D 10/04/2005 MW-37D-081 N 2 U 3.42 300 U 1 U 1 U 1970 1 U 10.4 U 1800 1 U 0.2 U 45.5 20 U 3.24 1 U 1 U 6 20 U

MW-37D 12/14/2005 MW-37D-087 N 52 U 3 U 5 U 300 U 1 U 2 U 1610 5 U 10 U 1680 2 U 0.2 U 36.6 20 U 5 U 5 U 1 U 14.5 20 U

MW-37D 03/13/2006 MW-37D-093 N 2 U 3.97 41 1 U 1 U 1860 1 U 2.12 1950 1 U 0.2 U 34 1 U 3.32 1 U 1 U 7.17 10 U

MW-37D 05/03/2006 MW-37D-098 N 1880 1970 

MW-37D 05/03/2006 MW-37D-CIS N 50 U 2 U 3.79 44 1 U 1 U 1750 J 1.06 1 U 1 U 0.2 U 47.5 1 U 3.66 1 U 1 U 6.25 10 U

MW-37D 10/13/2006 MW-37D-110 N 2 U 3.67 42.2 1 U 1 U 1160 1 U 1 U 1330 1 U 0.2 U 48.3 1 U 3 1 U 1 U 6.08 10 U

MW-37D 12/14/2006 MW-37D-115 N 2 U 3.17 39.8 1 U 1 U 1130 1 U 1 U 1310 1 U 0.2 U 44.3 1 U 2.86 1 U 1 U 6.14 26.6 

MW-37D 03/07/2007 MW-37D-121 N 2 U 3.17 40.9 1 U 1 U 1310 1.17 1 U 1420 1 U 0.2 U 45.1 1 U 3.42 1 U 1 U 5.03 10 U

MW-37D 05/03/2007 MW-37D-125 N 2 U 3.43 40.4 1 U 1 U 1260 1 U 1 U 1350 1 U 0.2 U 47.5 1.5 2.78 1 U 1 U 5.01 10 U

MW-37D 10/04/2007 MW-37D-136 N 794 834 

MW-37S 05/19/2004 MW-37S-027 N 3.4 1.9 

MW-37S 05/19/2004 MW-91-027 FD 2.8 1.8 

MW-37S 06/10/2004 MW-37S-030 N 110 2.7 2.8 

MW-37S 09/23/2004 MW-37S-043 N 6.8 7.5 

MW-37S 12/13/2004 MW-37S-049 N 7 6.2 

MW-37S 03/11/2005 MW-37S-056 N 5.4 7.4 

MW-37S 04/07/2005 MW-37S-060 N 5.4 5.9 

MW-37S 06/15/2005 MW-37S-070 N 2.6 2.1 

MW-37S 10/04/2005 MW-37S-081 N 6.6 7 

MW-37S 10/04/2005 MW-94-081 FD 6.5 7 

MW-37S 12/14/2005 MW-37S-087 N 7.1 8 

MW-37S 12/14/2005 MW-94-087 FD 7 7.6 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-37S 03/13/2006 MW-37S-093 N 7 7.7 

MW-37S 05/04/2006 MW-37S-098 N 9.3 8.3 

MW-37S 05/04/2006 MW-37S-CIS N 50 U 2 U 2.26 61 1 U 1 U 10 U 1 U 1 U 8.1 1 U 0.2 U 19.9 1 U 1.37 1 U 1 U 8.99 10 U

MW-37S 05/04/2006 MW-94-098 FD 8 

MW-37S 10/13/2006 MW-37S-110 N 6.1 7.6 

MW-37S 03/07/2007 MW-37S-121 N 8.5 7.8 

MW-37S 10/04/2007 MW-37S-136 N 7.5 7.7 

MW-37S 10/04/2007 MW-94-136 FD 7.4 7.6 

MW-38D 05/05/2004 MW-38D-025 N 29.6 33.1 

MW-38D 06/10/2004 MW-38D-030 N 69 83.5 76.9 

MW-38D 09/23/2004 MW-38D-043 N 237 270 

MW-38D 12/14/2004 MW-38D-049 N 264 279 

MW-38D 03/11/2005 MW-38D-056 N 323 328 

MW-38D 06/17/2005 MW-38D-070 N 175 202 

MW-38D 10/07/2005 MW-38D-081 N 227 227 

MW-38D 03/10/2006 MW-38D-093 N 106 111 

MW-38D 10/12/2006 MW-38D-110 N 104 104 

MW-38D 05/03/2007 CIS-017 N 8.44 48.2 69.6 1 U 68.89999 1 U 79.7 1 U 1 U 6.15 10 U

MW-38D 07/17/2007 MW-38D_071707 N 7.85 72.1 104 

MW-38S 05/14/2004 MW-38S-026 N 373 332 

MW-38S 06/11/2004 MW-38S-030 N 38 493 509 

MW-38S 09/24/2004 MW-38S-043 N 891 894 

MW-38S 12/14/2004 MW-38S-049 N 1010 964 

MW-38S 03/11/2005 MW-38S-056 N 938 919 

MW-38S 06/17/2005 MW-38S-070 N 730 807 

MW-38S 10/07/2005 MW-38S-081 N 825 776 

MW-38S 03/10/2006 MW-38S-093 N 788 824 

MW-38S 05/04/2006 MW-38S-CIS N 50 U 2 U 3.62 38.7 1 U 1 U 846 1 U 1 U 812 1 U 0.2 U 63.7 1 U 5.1 1 U 1 U 18.8 10 U

MW-38S 10/12/2006 MW-38S-110 N 905 846 

MW-38S 07/17/2007 MW-38S_071707 N 5 U 920 911 

MW-39-40 05/20/2004 MW-39-40-01 N 1 U 1 U

MW-39-40 06/18/2004 MW-39-40-031 N 57 1 U 1 U

MW-39-40 09/24/2004 MW-39-40-043 N 1 U 1 U

MW-39-40 10/20/2004 MW-39-40-045 N 1 U 1 U

MW-39-40 11/17/2004 MW-39-040-047 N 1.4 0.2 U

MW-39-40 12/15/2004 MW-39-040-049 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-39-40 01/12/2005 MW-39-40-051 N 2.6 1 U

MW-39-40 02/08/2005 MW-39-40-053 N 1 U 0.2 U

MW-39-40 03/09/2005 MW-39-040-056 N 1 U 1 U

MW-39-40 04/05/2005 MW-39-040-060 N 1 U 1 U

MW-39-40 05/05/2005 MW-39-040-064 N 1 U 0.2 U

MW-39-40 06/16/2005 MW-39-040-070 N 1 U 0.2 U

MW-39-40 10/04/2005 MW-39-040-081 N 1 U 0.2 U

MW-39-40 12/16/2005 MW-39-040-087 N 1 U 0.2 U

MW-39-40 03/07/2006 MW-39-040-093 N 1 U 1 U

MW-39-40 05/02/2006 MW-39-040-098 N 1 U 1 U

MW-39-40 10/05/2006 MW-39-040-110 N 1 U 0.2 U

MW-39-40 12/14/2006 MW-39-040-115 N 1 U 1 U

MW-39-40 03/05/2007 MW-39-040-121 N 1 U 1 U

MW-39-40 05/03/2007 MW-39-040-125 N 1 U 1 UJ

MW-39-40 10/08/2007 MW-39-040-136 N 1 U 1 U

MW-39-50 05/20/2004 MW-39-50-01 N 3880 4140 

MW-39-50 06/18/2004 MW-39-50-031 N 39.8 3920 3480 

MW-39-50 09/24/2004 MW-39-50-043 N 2960 2960 

MW-39-50 10/20/2004 MW-39-50-045 N 2650 2630 

MW-39-50 11/18/2004 MW-39-050-047 N 1720 1850 

MW-39-50 12/15/2004 MW-39-050-049 N 1480 1470 

MW-39-50 01/14/2005 MW-39-050-051 N 1020 1000 

MW-39-50 02/08/2005 MW-39-50-053 N 800 819 

MW-39-50 03/09/2005 MW-39-050-056 N 372 422 

MW-39-50 04/06/2005 MW-39-050-060 N 237 282 J

MW-39-50 05/03/2005 MW-39-050-064 N 204 206 

MW-39-50 06/16/2005 MW-39-050-070 N 55.4 66.2 

MW-39-50 10/04/2005 MW-39-050-081 N 4.7 10 U

MW-39-50 01/12/2006 MW-39-050-089 N 1 U 10 U

MW-39-50 03/08/2006 MW-39-050-093 N 1 U 1 U

MW-39-50 05/02/2006 MW-39-050-098 N 1 U 1 U

MW-39-50 10/05/2006 MW-39-050-110 N 1 U 0.2 U

MW-39-50 10/08/2007 MW-39-050-136 N 1 U 0.2 U

MW-39-60 05/20/2004 MW-39-60-01 N 2090 2070 

MW-39-60 06/18/2004 MW-39-60-031 N 34.7 3550 3540 

MW-39-60 06/18/2004 MW-91-031 FD 37.5 3580 3480 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Well Date Sample ID
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Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-39-60 09/24/2004 MW-39-60-043 N 3610 3810 

MW-39-60 10/20/2004 MW-39-60-045 N 3480 3590 

MW-39-60 10/20/2004 MW-91-045 FD 3440 3670 

MW-39-60 11/18/2004 MW-39-060-047 N 3130 3210 

MW-39-60 12/15/2004 MW-39-060-049 N 2650 2800 

MW-39-60 01/14/2005 MW-39-060-051 N 2880 1640 

MW-39-60 02/08/2005 MW-39-60-053 N 1650 1880 

MW-39-60 03/09/2005 MW-39-060-056 N 1300 1450 

MW-39-60 04/06/2005 MW-39-060-060 N 1080 914 

MW-39-60 04/06/2005 MW-93-060 FD 907 914 

MW-39-60 05/05/2005 MW-39-060-064 N 455 450 

MW-39-60 05/05/2005 MW-92-064 FD 509 460 

MW-39-60 06/16/2005 MW-39-060-070 N 198 213 

MW-39-60 10/04/2005 MW-39-060-081 N 79.6 J 72.3 

MW-39-60 12/16/2005 MW-39-060-087 N 20.4 20.4 

MW-39-60 03/08/2006 MW-39-060-093 N 2.7 7.1 

MW-39-60 03/08/2006 MW-97-093 FD 2.4 6.9 

MW-39-60 05/02/2006 MW-39-060-098 N 1.4 1.1 

MW-39-60 05/02/2006 MW-39-060-CIS N 50 U 2 U 2.21 87.8 1 U 1 U 4.07 1 U 1 U 1 U 0.2 U 10.9 1.2 1 U 1 U 1 U 9.27 10 U

MW-39-60 10/05/2006 MW-39-060-110 N 1 U 1 U

MW-39-60 10/05/2006 MW-95-110 FD 1 U 2 U

MW-39-60 10/08/2007 MW-39-060-136 N 1 U 0.2 U

MW-39-70 05/20/2004 MW-39-70-01 N 6980 5880 

MW-39-70 06/18/2004 MW-39-70-031 N 28.7 8490 8210 

MW-39-70 09/24/2004 MW-39-70-043 N 6360 5590 

MW-39-70 10/21/2004 MW-39-70-045 N 5940 6410 

MW-39-70 11/18/2004 MW-39-070-047 N 6390 7600 

MW-39-70 12/15/2004 MW-39-070-049 N 5860 5040 

MW-39-70 01/12/2005 MW-39-70-051 N 4860 5310 

MW-39-70 02/08/2005 MW-39-70-053 N 6800 6640 

MW-39-70 03/09/2005 MW-39-070-056 N 4010 J 4310 

MW-39-70 03/09/2005 MW-96-056 FD 5310 J 4340 

MW-39-70 04/05/2005 MW-39-070-060 N 2080 2280 

MW-39-70 05/05/2005 MW-39-070-064 N 1270 1320 

MW-39-70 06/16/2005 MW-39-070-070 N 576 799 

MW-39-70 10/04/2005 MW-39-070-081 N 754 840 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-39-70 12/16/2005 MW-39-070-087 N 1080 1240 

MW-39-70 02/10/2006 MW-39-070-091 N 340 338 

MW-39-70 03/08/2006 MW-39-070-093 N 169 200 

MW-39-70 04/06/2006 MW-39-070-095 N 204 223 

MW-39-70 05/02/2006 MW-39-070-098 N 123 137 

MW-39-70 06/14/2006 MW-39-070-102 N 94.6 107 J

MW-39-70 07/12/2006 MW-39-070-104 N 66.7 77 J

MW-39-70 08/10/2006 MW-39-070-106 N 86.2 89.6 

MW-39-70 09/07/2006 MW-39-070-108 N 153 155 

MW-39-70 10/05/2006 MW-39-070-110 N 103 112 

MW-39-70 12/14/2006 MW-39-070-115 N 94 101 

MW-39-70 03/05/2007 MW-39-070-121 N 37.2 35 

MW-39-70 05/03/2007 MW-39-070-125 N 10.4 

MW-39-70 06/07/2007 MW-39-070-125R N 4.3 4.5 

MW-39-70 10/08/2007 MW-39-070-136 N 6.2 5.5 

MW-39-80 05/20/2004 MW-39-80-01 N 12900 10900 

MW-39-80 06/17/2004 MW-39-80-031 N 22.1 10300 10000 

MW-39-80 09/24/2004 MW-39-80-043 N 7570 8470 

MW-39-80 10/20/2004 MW-39-80-045 N 7480 8310 

MW-39-80 11/18/2004 MW-39-080-047 N 8850 9680 

MW-39-80 12/15/2004 MW-39-080-049 N 8320 9430 

MW-39-80 01/14/2005 MW-39-080-051 N 11200 8270 

MW-39-80 02/08/2005 MW-39-80-053 N 8220 7750 

MW-39-80 02/08/2005 MW-92-053 FD 7750 7890 

MW-39-80 03/09/2005 MW-39-080-056 N 7240 7460 

MW-39-80 04/06/2005 MW-39-080-060 N 4570 4820 

MW-39-80 05/03/2005 MW-39-080-064 N 3510 3430 

MW-39-80 06/16/2005 MW-39-080-070 N 1930 2220 

MW-39-80 07/25/2005 MW-39-080-074 N 1990 2060 

MW-39-80 08/17/2005 MW-39-080-077 N 2460 2370 

MW-39-80 09/06/2005 MW-39-080-079 N 4880 2990 

MW-39-80 10/04/2005 MW-39-080-081 N 2770 3000 

MW-39-80 11/02/2005 MW-39-080-083 N 3020 3200 

MW-39-80 12/15/2005 MW-39-080-087 N 2570 2740 

MW-39-80 01/12/2006 MW-39-080-089 N 2060 2280 

MW-39-80 02/10/2006 MW-39-080-091 N 1610 1750 
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Well Date Sample ID
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lu
m

in
um

A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m
, t

ot
al

C
ob

al
t

C
op

pe
r

C
hr

om
iu

m
, h

ex
av

al
en

t

Le
ad

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

S
el

en
iu

m

S
ilv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

Table A-1a.  Groundwater Data Summary – Site – Metals

MW-39-80 03/08/2006 MW-39-080-093 N 1400 1420 

MW-39-80 04/06/2006 MW-39-080-095 N 1120 1200 

MW-39-80 05/02/2006 MW-39-080-098 N 1450 1410 

MW-39-80 06/14/2006 MW-39-080-102 N 934 1000 J

MW-39-80 07/12/2006 MW-39-080-104 N 750 830 J

MW-39-80 08/10/2006 MW-39-080-106 N 447 481 

MW-39-80 09/07/2006 MW-39-080-108 N 1160 1160 

MW-39-80 10/05/2006 MW-39-080-110 N 594 580 

MW-39-80 11/15/2006 MW-39-080-113 N 422 339 

MW-39-80 12/14/2006 MW-39-080-115 N 272 326 

MW-39-80 01/10/2007 MW-39-080-117 N 292 302 

MW-39-80 02/08/2007 MW-39-080-119 N 247 286 

MW-39-80 03/05/2007 MW-39-080-121 N 144 151 

MW-39-80 04/04/2007 MW-39-080-123 N 126 112 

MW-39-80 05/03/2007 MW-39-080-125 N 146 156 

MW-39-80 06/12/2007 MW-39-080-128 N 72.7 83.6 

MW-39-80 07/12/2007 MW-39-080-130 N 56.2 62.8 

MW-39-80 08/08/2007 MW-39-080-132 N 45.2 43.3 

MW-39-80 09/06/2007 MW-39-080-134 N 65.7 65.3 

MW-39-80 10/08/2007 MW-39-080-136 N 48.3 58.6 

MW-39-100 05/21/2004 MW-39-100-001 N 11900 10300 J

MW-39-100 05/21/2004 MW-92-001 FD 13700 12900 J

MW-39-100 06/15/2004 MW-39-100-031 N 23.3 11500 12500 

MW-39-100 06/15/2004 MW-90-031 FD 23.3 12100 12300 

MW-39-100 09/23/2004 MW-39-100-043 N 11400 11600 

MW-39-100 10/21/2004 MW-39-100-045 N 10600 11400 

MW-39-100 11/17/2004 MW-39-100-047 N 11100 11300 

MW-39-100 11/17/2004 MW-91-047 FD 12700 11300 

MW-39-100 12/15/2004 MW-39-100-049 N 11000 10900 

MW-39-100 01/12/2005 MW-39-100-051 N 9820 10100 

MW-39-100 01/27/2005 MW-39-100-052 N 10200 9930 

MW-39-100 02/09/2005 MW-39-100-053 N 9480 9180 

MW-39-100 02/09/2005 MW-90-053 FD 9710 9260 

MW-39-100 03/10/2005 MW-39-100-056 N 8160 8940 

MW-39-100 04/06/2005 MW-39-100-060 N 8230 8220 

MW-39-100 05/09/2005 MW-39-100-064 N 8490 7980 
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Well Date Sample ID
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Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-39-100 05/09/2005 MW-90-064 FD 8250 7720 

MW-39-100 06/17/2005 MW-39-100-070 N 6030 6980 

MW-39-100 07/19/2005 MW-39-100-074 N 5490 5500 

MW-39-100 07/19/2005 MW-91-074 FD 5450 5450 

MW-39-100 08/17/2005 MW-39-100-077 N 4050 4230 

MW-39-100 09/06/2005 MW-39-100-079 N 6480 4540 

MW-39-100 10/04/2005 MW-39-100-081 N 3950 4010 

MW-39-100 11/02/2005 MW-39-100-083 N 3480 3580 

MW-39-100 11/02/2005 MW-90-083 FD 3410 3650 

MW-39-100 12/13/2005 MW-39-100-087 N 3440 3640 

MW-39-100 01/12/2006 MW-39-100-089 N 4280 4720 

MW-39-100 02/09/2006 MW-39-100-091 N 4310 4500 

MW-39-100 03/13/2006 MW-39-100-093 N 4640 4070 

MW-39-100 04/05/2006 MW-39-100-095 N 4050 4470 

MW-39-100 04/05/2006 MW-91-095 FD 4330 4460 

MW-39-100 05/02/2006 MW-39-100-098 N 3480 3680 

MW-39-100 06/14/2006 MW-39-100-102 N 3250 3270 

MW-39-100 07/13/2006 MW-39-100-104 N 3470 3790 

MW-39-100 08/10/2006 MW-39-100-106 N 3440 3230 

MW-39-100 08/10/2006 MW-90-106 FD 3410 3170 

MW-39-100 09/08/2006 MW-39-100-108 N 3780 3290 

MW-39-100 10/11/2006 MW-39-100-110 N 3500 3370 

MW-39-100 11/15/2006 MW-39-100-113 N 3190 2850 

MW-39-100 11/15/2006 MW-91-113 FD 3060 2960 

MW-39-100 12/12/2006 MW-39-100-115 N 3350 3820 

MW-39-100 01/10/2007 MW-39-100-117 N 2560 2930 

MW-39-100 02/08/2007 MW-39-100-119 N 2400 2880 

MW-39-100 03/12/2007 MW-39-100-121 N 2770 2850 

MW-39-100 04/04/2007 MW-39-100-123 N 2990 3190 

MW-39-100 05/03/2007 MW-39-100-125 N 2920 2670 

MW-39-100 06/13/2007 MW-39-100-128 N 2730 2530 

MW-39-100 07/12/2007 MW-39-100-130 N 2430 2020 

MW-39-100 08/07/2007 MW-39-100-132 N 1780 1830 

MW-39-100 09/07/2007 MW-39-100-134 N 1690 1660 

MW-39-100 10/10/2007 MW-39-100-136 N 1840 1660 

MW-40D 05/10/2004 MW-40D-026 N 38.6 37.5 
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Well Date Sample ID
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-40D 06/14/2004 MW-40D-031 N 127 28.8 25.6 

MW-40D 09/22/2004 MW-40D-043 N 30 34.1 

MW-40D 09/22/2004 MW-91-043 FD 30.6 31.5 

MW-40D 12/16/2004 MW-40D-049 N 33.2 38.5 

MW-40D 12/16/2004 MW-97-049 FD 32.4 36.8 

MW-40D 03/10/2005 MW-40D-056 N 63.7 58.6 

MW-40D 06/16/2005 MW-40D-070 N 6.4 7.6 

MW-40D 10/05/2005 MW-40D-081 N 67 57.4 

MW-40D 12/13/2005 MW-40D-087 N 78.10001 83.5 

MW-40D 03/08/2006 MW-40D-093 N 76.7 89.9 

MW-40D 05/03/2006 MW-40D-098 N 85.3 79.8 

MW-40D 10/05/2006 MW-40D-110 N 86.1 104 

MW-40D 12/13/2006 MW-40D-115 N 99 110 

MW-40D 03/09/2007 MW-40D-121 N 91.6 104 

MW-40D 05/04/2007 CIS-005 N 4.36 64 79.6 1.12 78 1 U 45.8 1.4 2.12 5.49 10 U

MW-40D 10/04/2007 MW-40D-136 N 104 112 

MW-40S 05/11/2004 MW-40S-026 N 2.3 2.1 

MW-40S 06/15/2004 MW-40S-031 N 44 4.7 4.7 

MW-40S 09/22/2004 MW-40S-043 N 6.8 7.7 

MW-40S 12/16/2004 MW-40S-049 N 7.8 8.2 

MW-40S 03/10/2005 MW-40S-056 N 5.5 5.5 

MW-40S 04/07/2005 MW-40S-060 N 4.4 4.6 

MW-40S 06/16/2005 MW-40S-070 N 5.3 6.3 

MW-40S 10/05/2005 MW-40S-081 N 4.4 4.9 

MW-40S 12/13/2005 MW-40S-087 N 5.1 5.1 J

MW-40S 03/08/2006 MW-40S-093 N 3.9 5.2 

MW-40S 05/03/2006 MW-40S-098 N 6.7 5.7 

MW-40S 05/03/2006 MW-40S-CIS N 50 U 2 U 1.6 103 1 U 1 U 6.63 1 U 1 U 1 U 0.2 U 8.59 1 U 7.37 1 U 1 U 9.21 10 U

MW-40S 05/03/2006 MW-97-098 FD 7.2 5.6 

MW-40S 10/05/2006 MW-40S-110 N 5.1 5.2 

MW-40S 10/04/2007 MW-40S-136 N 7.4 5.7 

MW-41D 11/18/2004 MW-41D-047 N 8.1 2 U

MW-41D 12/15/2004 MW-41D-049 N 1 U 1 U

MW-41D 03/11/2005 MW-41D-056 N 1 U 1 U

MW-41D 06/14/2005 MW-41D-070 N 2.8 1 U

MW-41D 10/05/2005 MW-41D-081 N 1 U 1 U
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Well Date Sample ID
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-41D 12/16/2005 MW-41D-087 N 1 U 1 U

MW-41D 03/15/2006 MW-41D-093 N 1 U 1 U

MW-41D 05/05/2006 MW-41D-098 N 1.4 1 U

MW-41D 10/04/2006 MW-41D-110 N 1 U 1 U

MW-41D 03/07/2007 MW-41D-121 N 1 U 1 U

MW-41D 03/07/2007 MW-95-121 FD 1 U 1 U

MW-41D 10/03/2007 MW-41D-136 N 1.3 1 U

MW-41M 11/18/2004 MW-41M-047 N 3.5 4.1 

MW-41M 12/15/2004 MW-41M-049 N 5.2 5.3 

MW-41M 03/11/2005 MW-41M-056 N 4.9 8.1 

MW-41M 06/14/2005 MW-41M-070 N 5.4 J 4.8 

MW-41M 06/14/2005 MW-98-070 FD 7.9 J 4.6 

MW-41M 10/05/2005 MW-41M-081 N 5 5.4 

MW-41M 12/16/2005 MW-41M-087 N 6.5 8.9 

MW-41M 03/13/2006 MW-41M-093 N 7.4 8.5 

MW-41M 05/05/2006 MW-41M-098 N 9.8 8.8 

MW-41M 10/05/2006 MW-41M-110 N 9.7 10.2 

MW-41M 10/05/2006 MW-96-110 FD 10.4 10.5 

MW-41M 03/08/2007 MW-41M-121 N 12 10 

MW-41M 10/03/2007 MW-41M-136 N 8.8 10.5 

MW-41S 11/18/2004 MW-41S-047 N 7.3 7.4 

MW-41S 12/16/2004 MW-41S-049 N 11 11.8 

MW-41S 03/10/2005 MW-41S-056 N 15.6 16.8 

MW-41S 06/14/2005 MW-41S-070 N 19 11.3 

MW-41S 10/05/2005 MW-41S-081 N 17.7 17 

MW-41S 10/05/2005 MW-95-081 FD 15.3 17.3 

MW-41S 12/16/2005 MW-41S-087 N 15.8 18.2 

MW-41S 12/16/2005 MW-95-087 FD 16.1 18.4 

MW-41S 03/13/2006 MW-41S-093 N 18 17.6 

MW-41S 05/05/2006 MW-41S-098 N 18.3 19.2 

MW-41S 05/05/2006 MW-95-098 FD 17.2 19.2 

MW-41S 10/05/2006 MW-41S-110 N 19 19.6 

MW-41S 03/08/2007 MW-41S-121 N 20.9 19.9 

MW-41S 10/03/2007 MW-41S-136 N 17.7 19.5 

MW-41S 10/03/2007 MW-95-136 FD 18.2 19.6 

MW-42-30 02/23/2005 MW-42-30-054 N 500 U 1 U 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-42-30 03/16/2005 MW-42-030-057 N 500 U 1 U 1 U

MW-42-30 10/07/2005 MW-42-030-081 N 1 U 1 U

MW-42-30 12/15/2005 MW-42-030-087 N 1 U 1 U

MW-42-30 03/07/2006 MW-42-030-093 N 1 U 1 U

MW-42-30 05/02/2006 MW-42-030-098 N 1 U 1 U

MW-42-30 10/03/2006 MW-42-030-110 N 1 U 1 U

MW-42-30 03/07/2007 MW-42-030-121 N 1 U 0.2 U

MW-42-30 10/04/2007 MW-42-030-136 N 1 U 1 U

MW-42-55 02/23/2005 MW-42-55-054 N 500 U 1 U 1 U

MW-42-55 03/16/2005 MW-42-055-057 N 500 U 1 U 1 U

MW-42-55 10/07/2005 MW-42-055-081 N 1 U 1 U

MW-42-55 12/15/2005 MW-42-055-087 N 1 U 1 U

MW-42-55 03/07/2006 MW-42-055-093 N 1 U 1 U

MW-42-55 05/02/2006 MW-42-055-098 N 1 U 1 U

MW-42-55 10/03/2006 MW-42-055-110 N 1 U 1 U

MW-42-55 12/14/2006 MW-42-055-115 N 1 U 2 U

MW-42-55 03/07/2007 MW-42-055-121 N 1 U 0.2 U

MW-42-55 03/07/2007 MW-97-121 FD 1 U 0.2 U

MW-42-55 05/01/2007 MW-42-055-125 N 1 U 1 U

MW-42-55 10/04/2007 MW-42-055-136 N 1 U 1 U

MW-42-55 05/06/2008 MW-42-055-143 N 1 U 1.05 U

MW-42-65 02/24/2005 MW-42-065-054 N 500 U 2.8 UJ 1 U

MW-42-65 03/16/2005 MW-42-065-057 N 500 U 1 U 1 U

MW-42-65 10/07/2005 MW-42-065-081 N 1 U 1 U

MW-42-65 12/15/2005 MW-42-065-087 N 1 U 1 U

MW-42-65 03/07/2006 MW-42-065-093 N 1 U 1 U

MW-42-65 05/02/2006 MW-42-065-098 N 1 U 1 U

MW-42-65 10/03/2006 MW-42-065-110 N 1 U 1 U

MW-42-65 12/14/2006 MW-42-065-115 N 1 U 2 U

MW-42-65 03/07/2007 MW-42-065-121 N 1 U 0.2 U

MW-42-65 05/01/2007 MW-42-065-125 N 1 U 1 U

MW-42-65 10/03/2007 MW-42-065-136 N 1 U 1 U

MW-42-65 05/06/2008 MW-42-065-143 N 1 U 1.05 U

MW-43-25 03/07/2005 MW-43-025-055 N 52 U 1 U 0.2 U

MW-43-25 03/15/2005 MW-43-025-057 N 500 U 1 U 0.2 U

MW-43-25 06/20/2005 MW-43-025-070 N 1 U 0.2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-43-25 10/04/2005 MW-43-025-081 N 1 U 0.2 U

MW-43-25 12/16/2005 MW-43-025-087 N 1 U 0.2 U

MW-43-25 03/10/2006 MW-43-025-093 N 1 U 0.2 U

MW-43-25 05/04/2006 MW-43-025-098 N 1 U 0.2 U

MW-43-25 10/02/2006 MW-43-025-110 N 1 U 0.2 U

MW-43-25 03/06/2007 MW-43-025-121 N 1 U 0.2 U

MW-43-25 10/02/2007 MW-43-025-136 N 1 U 1 U

MW-43-25 12/10/2007 MW-43-025-138 N 3 U 23 300 U 1 U 2 U 1 U 5 U 10 U 1 U 0.2 U 10.8 20 U 5 U 5 U 1 U 5 U 20 U

MW-43-25 03/10/2008 MW-43-025-141 N 3 U 18.9 300 U 1 U 2 U 1 U 5 U 10 U 2 U 0.2 U 10.5 20 U 5 U 5 U 1 U 5 U 20 U

MW-43-25 05/07/2008 MW-43-025-143 N 5 U 24.4 500 U 1.1 2 U 4.6 5 U 10 U 5.9 0.2 U 15 20 U 5 U 5 U 1 U 5 U 20 U

MW-43-75 03/07/2005 MW-43-075-055 N 52 U 1 U 1 U

MW-43-75 03/15/2005 MW-43-075-057 N 500 U 1 U 1 U

MW-43-75 06/20/2005 MW-43-075-070 N 1 U 1 U

MW-43-75 07/26/2005 MW-43-075-074 N 1 U 1 U

MW-43-75 08/16/2005 MW-43-075-077 N 5.4 1 U

MW-43-75 09/08/2005 MW-43-075-079 N 1 U 1 U

MW-43-75 10/04/2005 MW-43-075-081 N 1 UJ 1 U

MW-43-75 11/03/2005 MW-43-075-083 N 1 U 2 U

MW-43-75 12/16/2005 MW-43-075-087 N 1 U 1 U

MW-43-75 01/11/2006 MW-43-075-089 N 1 U 1 U

MW-43-75 02/10/2006 MW-43-075-091 N 1 U 1 U

MW-43-75 03/10/2006 MW-43-075-093 N 1 U 1 U

MW-43-75 04/03/2006 MW-43-075-095 N 1 U 1 U

MW-43-75 05/04/2006 MW-43-075-098 N 1 U 1 U

MW-43-75 10/02/2006 MW-43-075-110 N 1 U 1 U

MW-43-75 12/12/2006 MW-43-075-115 N 1 U 1 U

MW-43-75 03/06/2007 MW-43-075-121 N 1 U 1 U

MW-43-75 04/30/2007 MW-43-075-125 N 1 U 1 U

MW-43-75 10/02/2007 MW-43-075-136 N 1 U 1 U

MW-43-90 03/07/2005 MW-43-090-055 N 52 U 1 U 1 U

MW-43-90 03/15/2005 MW-43-090-057 N 500 U 1 U 1 U

MW-43-90 03/15/2005 MW-90-057 FD 500 U 1 U 1 U

MW-43-90 06/20/2005 MW-43-090-070 N 1 U 1 U

MW-43-90 06/20/2005 MW-99-070 FD 1 U 1 U

MW-43-90 07/26/2005 MW-43-090-074 N 1.6 U 2 U

MW-43-90 08/16/2005 MW-43-090-077 N 5.2 U 2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-43-90 09/08/2005 MW-43-090-079 N 1 U 1 U

MW-43-90 10/04/2005 MW-43-090-081 N 1 U 1 U

MW-43-90 11/03/2005 MW-43-090-083 N 1 U 2 U

MW-43-90 12/16/2005 MW-43-090-087 N 1 U 1 U

MW-43-90 01/11/2006 MW-43-090-089 N 1 U 1 U

MW-43-90 02/10/2006 MW-43-090-091 N 1 U 1 U

MW-43-90 03/10/2006 MW-43-090-093 N 1 U 2 U

MW-43-90 04/03/2006 MW-43-090-095 N 1 U 1 U

MW-43-90 05/04/2006 MW-43-090-098 N 1 U 1 U

MW-43-90 10/02/2006 MW-43-090-110 N 1 U 1 U

MW-43-90 12/12/2006 MW-43-090-115 N 1 U 1 U

MW-43-90 03/06/2007 MW-43-090-121 N 1 U 1 U

MW-43-90 04/30/2007 MW-43-090-125 N 1 U 1 U

MW-43-90 10/02/2007 MW-43-090-136 N 1 U 1 U

MW-44-70 03/09/2006 MW-44-070-001 N 1 U 1 U

MW-44-70 03/23/2006 MW-44-070-002A N 1 U 1 UJ

MW-44-70 04/04/2006 MW-44-070-095 N 1 U 1 U

MW-44-70 05/04/2006 MW-44-070-098 N 1 U 1 U

MW-44-70 06/13/2006 MW-44-070-102a N 1 U 1 U

MW-44-70 06/13/2006 MW-90-102 FD 1 U 1 U

MW-44-70 06/15/2006 MW-44-070-102 N 1 U 1 U

MW-44-70 10/04/2006 MW-44-070-110 N 1 U 1 U

MW-44-70 12/14/2006 MW-44-070-115 N 1 U 1 U

MW-44-70 03/09/2007 MW-44-070-121 N 1 U 1 U

MW-44-70 05/03/2007 MW-44-070-125 N 1 U 0.2 U

MW-44-70 10/04/2007 MW-44-070-136 N 1 U 0.2 U

MW-44-70 05/07/2008 MW-44-070-143 N 1 U 0.2 U

MW-44-115 03/14/2006 MW-44-115-001 N 730 735 J

MW-44-115 03/22/2006 MW-44-115-002A N 1970 1440 

MW-44-115 04/04/2006 MW-44-115-095 N 1620 1550 

MW-44-115 04/04/2006 MW-90-095 FD 1570 1570 

MW-44-115 04/20/2006 MW-44-115-096 N 1650 1680 

MW-44-115 04/20/2006 MW-90-096 FD 1610 1680 

MW-44-115 04/26/2006 MW-44-115-097 N 1580 1560 

MW-44-115 05/04/2006 MW-44-115-098 N 1870 1710 

MW-44-115 05/10/2006 MW-44-115-099 N 1550 1490 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-44-115 05/17/2006 MW-44-115-100 N 1880 1560 

MW-44-115 05/31/2006 MW-44-115-101 N 1580 1610 

MW-44-115 05/31/2006 MW-90-101 FD 1600 1610 

MW-44-115 06/13/2006 MW-44-115-102 N 1350 1420 

MW-44-115 06/28/2006 MW-44-115-103 N 1830 1600 

MW-44-115 07/12/2006 MW-44-115-104 N 1430 1700 J

MW-44-115 07/26/2006 MW-44-115-105 N 1530 1290 

MW-44-115 08/09/2006 MW-44-115-106 N 1460 1230 

MW-44-115 08/23/2006 MW-44-115-107 N 1440 1370 

MW-44-115 09/07/2006 MW-44-115-108 N 1340 1380 

MW-44-115 09/21/2006 MW-44-115-109 N 1180 911 

MW-44-115 10/05/2006 MW-44-115-110 N 1310 1300 

MW-44-115 10/18/2006 MW-44-115-111 N 1380 1250 

MW-44-115 11/15/2006 MW-44-115-113 N 1480 1210 

MW-44-115 12/12/2006 MW-44-115-115 N 1090 1310 

MW-44-115 01/09/2007 MW-44-115-117 N 1260 1140 

MW-44-115 02/06/2007 MW-44-115-119 N 1020 1140 

MW-44-115 03/09/2007 MW-44-115-121 N 1340 1210 

MW-44-115 03/09/2007 MW-96-121 FD 1340 1200 

MW-44-115 04/02/2007 MW-44-115-123 N 1420 1210 

MW-44-115 05/04/2007 MW-44-115-125 N 1190 1080 

MW-44-115 06/14/2007 MW-44-115-128 N 1110 1030 

MW-44-115 07/10/2007 MW-44-115-130 N 1060 919 

MW-44-115 08/06/2007 MW-44-115-132 N 924 834 

MW-44-115 09/05/2007 MW-44-115-134 N 850 872 

MW-44-115 10/04/2007 MW-44-115-136 N 866 763 

MW-44-115 10/04/2007 MW-99-136 FD 830 783 

MW-44-115 12/11/2007 MW-44-115-138 N 3 U 5.4 300 U 1 U 2 U 766 5 U 10 U 2 U 0.2 U 72.9 20 U 5 U 5 U 1 U 7.1 20 U

MW-44-115 03/11/2008 MW-44-115-141 N 3 U 5 U 300 U 1 U 2 U 596 5 U 10 U 2 U 0.2 U 85.6 20 U 5 U 5 U 1 U 6.54 20 U

MW-44-115 05/08/2008 MW-44-115-143 N 5 U 6.93 500 U 1 U 2 U 590 5 U 10 U 620 5 U 0.2 U 83 20 U 5 U 5 U 2 U 6.5 38.3 

MW-44-125 03/22/2006 MW-44-125-002A N 430 362 

MW-44-125 04/04/2006 MW-44-125-095 N 374 372 

MW-44-125 04/20/2006 MW-44-125-096 N 504 461 

MW-44-125 04/26/2006 MW-44-125-097 N 485 480 

MW-44-125 04/26/2006 MW-90-097 FD 493 479 

MW-44-125 05/04/2006 MW-44-125-098 N 592 584 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-44-125 05/10/2006 MW-44-125-099 N 667 634 J

MW-44-125 05/17/2006 MW-44-125-100 N 740 612 

MW-44-125 05/31/2006 MW-44-125-101 N 398 413 

MW-44-125 07/11/2006 MW-44-125-104 N 395 373 

MW-44-125 07/11/2006 MW-90-104 FD 335 365 

MW-44-125 07/26/2006 MW-44-125-105 N 177 155 

MW-44-125 07/26/2006 MW-90-105 FD 180 157 

MW-44-125 08/09/2006 MW-44-125-106 N 227 218 

MW-44-125 08/28/2006 MW-44-125-107 N 486 468 

MW-44-125 08/28/2006 MW-90-107 FD 540 462 

MW-44-125 09/07/2006 MW-44-125-108 N 297 314 

MW-44-125 09/07/2006 MW-91-108 FD 275 311 

MW-44-125 09/20/2006 MW-44-125-109 N 262 224 

MW-44-125 09/20/2006 MW-90-109 FD 261 226 

MW-44-125 10/05/2006 MW-44-125-110 N 280 284 

MW-44-125 10/18/2006 MW-44-125-111 N 327 304 

MW-44-125 10/18/2006 MW-90-111 FD 272 308 

MW-44-125 11/15/2006 MW-44-125-113 N 363 320 

MW-44-125 12/13/2006 MW-44-125-115 N 321 300 

MW-44-125 01/09/2007 MW-44-125-117 N 285 285 

MW-44-125 01/09/2007 MW-91-117 FD 268 284 

MW-44-125 02/06/2007 MW-44-125-119 N 190 213 

MW-44-125 03/09/2007 MW-44-125-121 N 287 258 

MW-44-125 04/03/2007 MW-44-125-123 N 272 296 

MW-44-125 05/03/2007 CIS-013 N 2.99 70.8 315 1 U 254 1 U 125 1 U 1 U 1 U 10 U

MW-44-125 05/03/2007 CIS-087 FD 309 300 

MW-44-125 06/14/2007 MW-44-125-128 N 258 229 

MW-44-125 07/11/2007 MW-44-125-130 N 283 252 

MW-44-125 08/07/2007 MW-44-125-132 N 251 278 

MW-44-125 09/04/2007 MW-44-125-134 N 253 255 

MW-44-125 10/04/2007 MW-44-125-136 N 347 314 

MW-44-125 05/08/2008 MW-44-125-143 N 342 253 

MW-45-095a 03/24/2006 MW-45-095A-001B N 216 259 

MW-45-095a 07/13/2006 MW-45-095a-002D N 202 197 

MW-45-095a 05/04/2007 CIS-009 N 3.76 19.6 140 6.45 169 1.53 26.8 1 U 1 U 6.14 42.2 

MW-46-175 03/14/2006 MW-46-175-001 N 279 287 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-46-175 03/24/2006 MW-46-175-002A N 173 213 

MW-46-175 04/07/2006 MW-46-175-095 N 186 208 J

MW-46-175 05/04/2006 MW-46-175-098 N 237 222 

MW-46-175 05/18/2006 MW-46-175-100 N 268 227 

MW-46-175 05/31/2006 MW-46-175-101 N 169 139 J

MW-46-175 06/15/2006 MW-46-175-102 N 211 233 

MW-46-175 06/30/2006 MW-46-175-103 N 160 112 

MW-46-175 06/30/2006 MW-90-103 FD 164 111 

MW-46-175 07/12/2006 MW-46-175-104 N 85.8 135 J

MW-46-175 07/27/2006 MW-46-175-105 N 206 174 

MW-46-175 08/09/2006 MW-46-175-106 N 186 210 

MW-46-175 08/09/2006 MW-91-106 FD 214 223 

MW-46-175 08/25/2006 MW-46-175-107 N 136 137 

MW-46-175 09/07/2006 MW-46-175-108 N 170 183 

MW-46-175 09/21/2006 MW-46-175-109 N 244 190 

MW-46-175 10/05/2006 MW-46-175-110 N 192 194 

MW-46-175 10/05/2006 MW-97-110 FD 187 195 

MW-46-175 10/18/2006 MW-46-175-111 N 253 204 

MW-46-175 11/15/2006 MW-46-175-113 N 147 163 

MW-46-175 12/13/2006 MW-46-175-115 N 174 187 

MW-46-175 01/10/2007 MW-46-175-117 N 133 138 

MW-46-175 02/08/2007 MW-46-175-119 N 108 130 

MW-46-175 03/08/2007 MW-46-175-121 N 147 153 

MW-46-175 04/03/2007 MW-46-175-123 N 95.8 113 

MW-46-175 05/04/2007 CIS-022 N 2.71 29 114 1 U 86.4 1 U 196 1 U 1 U 3.56 10 U

MW-46-175 06/14/2007 MW-46-175-128 N 109 101 

MW-46-175 07/13/2007 MW-46-175-130 N 101 103 

MW-46-175 08/06/2007 MW-46-175-132 N 98.9 94 

MW-46-175 09/04/2007 MW-46-175-134 N 94.8 88.1 

MW-46-175 10/05/2007 MW-46-175-136 N 86.7 100 

MW-46-175 05/07/2008 MW-46-175-143 N 74.7 77.9 

MW-46-205 03/14/2006 MW-46-205-001 N 1 U 1 U

MW-46-205 03/24/2006 MW-46-205-002A N 1 U 1 U

MW-46-205 04/07/2006 MW-46-205-095 N 1 U 1 UJ

MW-46-205 05/04/2006 MW-46-205-098 N 1 U 1 U

MW-46-205 06/15/2006 MW-46-205-102 N 1.8 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-46-205 07/13/2006 MW-46-205-104 N 3.5 1 U

MW-46-205 08/10/2006 MW-46-205-106 N 1 U 1 U

MW-46-205 09/07/2006 MW-46-205-108 N 2.3 2 

MW-46-205 10/05/2006 MW-46-205-110 N 2.3 2.1 

MW-46-205 12/13/2006 MW-46-205-115 N 3 3.2 

MW-46-205 03/08/2007 MW-46-205-121 N 5.4 4 

MW-46-205 05/04/2007 MW-46-205-125 N 3.1 3.9 

MW-46-205 10/05/2007 MW-46-205-136 N 4.6 3.7 

MW-46-205 05/07/2008 MW-46-205-143 N 4.25 4.52 

MW-47-55 03/23/2006 MW-47-055-001B N 7.9 10.9 J

MW-47-55 05/16/2006 MW-47-055-100 N 27.3 24 

MW-47-55 10/10/2006 MW-47-055-110 N 56.8 56.9 

MW-47-55 12/14/2006 MW-47-055-115 N 82 61.2 

MW-47-55 03/06/2007 MW-47-055-121 N 53 54.6 

MW-47-55 05/04/2007 CIS-006 N 1.35 54.4 31.6 1 U 30.3 1 U 8.05 1 U 1.46 2.4 10 U

MW-47-55 10/04/2007 MW-47-055-136 N 59.2 61.9 

MW-47-55 05/07/2008 MW-47-055-143 N 32.7 34.8 

MW-47-115 03/23/2006 MW-47-115-001B N 1 U 2 UJ

MW-47-115 05/16/2006 MW-47-115-100 N 5.1 1.4 

MW-47-115 10/10/2006 MW-47-115-110 N 6.9 3.5 U

MW-47-115 12/14/2006 MW-47-115-115 N 6.1 7.9 

MW-47-115 03/06/2007 MW-47-115-121 N 10.8 10.6 

MW-47-115 05/04/2007 MW-47-115-125 N 13 14.1 

MW-47-115 10/04/2007 MW-47-115-136 N 12.2 11.6 

MW-47-115 05/07/2008 MW-47-115-143 N 18.3 18.2 

MW-48 05/18/2006 MW-48-001D N 1 U 1 U

MW-48 06/06/2006 MW-48-002C N 1 U 1 U

MW-48 10/06/2006 MW-48-110 N 1 U 1 U

MW-48 12/15/2006 MW-48-115 N 1 U 2 U

MW-48 03/07/2007 MW-48-121 N 1 U 1 U

MW-48 05/01/2007 MW-48-125 N 1 1 U

MW-48 10/04/2007 MW-48-136 N 1 U 1 U

MW-48 12/14/2007 MW-48-138 N 3 U 5 U 300 U 1 U 2 U 1.1 5 U 10 U 2 U 0.2 U 13.6 20 U 5 U 5 U 1 U 17.3 20 U

MW-48 03/11/2008 MW-48-141 N 3 U 5 U 300 U 1 U 2 U 2.93 5 U 10 U 2 U 0.2 U 14.3 20 U 5 U 5 U 1 U 7.52 20 U

MW-48 05/07/2008 MW-48-143 N 5 U 5 U 500 U 1 U 2 U 1.4 5 U 10 U 1 U 5 U 0.2 U 19 20 U 5.24 5 U 2 U 5 U 20 U

MW-49-135 04/25/2006 MW-49-135-001C N 1 U 1 UJ
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-49-135 05/18/2006 MW-49-135-100 N 1 U 1 U

MW-49-135 10/12/2006 MW-49-135-110 N 1 U 1 U

MW-49-135 12/15/2006 MW-49-135-115 N 1 U 1 U

MW-49-135 03/09/2007 MW-49-135-121 N 1 U 1 U

MW-49-135 05/04/2007 MW-49-135-125 N 1 U 0.2 U

MW-49-135 10/10/2007 MW-49-135-136 N 2.8 1 U

MW-49-275 04/25/2006 MW-49-275-001C N 1 U 1 U

MW-49-275 05/18/2006 MW-49-275-100 N 1 U 1 U

MW-49-275 10/12/2006 MW-49-275-110 N 1 U 1 U

MW-49-275 12/15/2006 MW-49-275-115 N 1 U 1 U

MW-49-275 03/09/2007 MW-49-275-121 N 1 U 1 U

MW-49-275 05/04/2007 MW-49-275-125 N 1 U 0.2 U

MW-49-275 10/09/2007 MW-49-275-136 N 1 U 1 U

MW-49-365 04/26/2006 MW-49-365-001C N 1 U 2 U

MW-49-365 05/16/2006 MW-49-365-100 N 1 U 2 U

MW-49-365 10/12/2006 MW-49-365-110 N 1 U 2 U

MW-49-365 12/15/2006 MW-49-365-115 N 1.1 2 U

MW-49-365 03/09/2007 MW-49-365-121 N 1 U 2 U

MW-49-365 05/04/2007 MW-49-365-125 N 1 U 0.2 U

MW-49-365 10/09/2007 MW-49-365-136 N 1 U 2 U

MW-50-095 05/09/2006 MW-50-095-001C N 194 199 

MW-50-095 05/24/2006 MW-50-095-002B N 221 218 

MW-50-095 10/10/2006 MW-50-095-110 N 277 278 

MW-50-095 12/12/2006 MW-50-095-115 N 262 273 

MW-50-095 03/07/2007 MW-50-095-121 N 372 274 

MW-50-095 05/02/2007 MW-50-095-125 N 264 304 

MW-50-095 10/04/2007 MW-50-095-136 N 216 217 

MW-50-095 05/07/2008 MW-50-095-143 N 187 154 

MW-50-095 05/07/2008 MW-92-143 FD 192 164 

MW-50-200 05/09/2006 MW-50-200-001C N 7360 7750 

MW-50-200 05/24/2006 MW-50-200-002B N 5910 5810 

MW-50-200 10/10/2006 MW-50-200-110 N 11800 9660 

MW-50-200 12/12/2006 MW-50-200-115 N 9250 10100 

MW-50-200 03/07/2007 MW-50-200-121 N 14600 12300 

MW-50-200 04/30/2007 MW-50-200-125 N 12100 10900 

MW-50-200 10/04/2007 MW-50-200-136 N 9780 9430 
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-50-200 12/11/2007 MW-50-200-138 N 3 U 5 U 300 U 1 U 2 U 9340 5 U 10 U 2 U 0.2 U 44.3 20 U 5 U 5 U 1 U 5 U 20 U

MW-50-200 03/12/2008 MW-50-200-141 N 3 U 5 U 300 U 1 U 2 U 11800 5 U 10 U 2 U 0.2 U 40.4 20 U 6.21 5 U 1 U 5 U 20 U

MW-50-200 05/08/2008 MW-50-200-143 N 3 U 5 U 500 U 1 U 2 U 11000 5 U 10 U 10500 5 U 0.2 U 54 20 U 10.2 5 U 2 U 5 U 31.7 

MW-51 05/12/2006 MW-51-110-001C N 4630 4370 

MW-51 05/30/2006 MW-51-110-002C N 4530 4130 

MW-51 10/06/2006 MW-51-110 N 4590 4560 

MW-51 12/12/2006 MW-51-115 N 5360 4620 

MW-51 03/06/2007 MW-51-121 N 5090 4690 

MW-51 05/01/2007 MW-51-125 N 5120 4670 

MW-51 10/05/2007 MW-51-136 N 4340 4500 

MW-51 12/11/2007 MW-51-138 N 3 U 5 U 300 U 1 U 2 U 4460 5 U 10 U 2 U 0.2 U 37.6 20 U 18.2 5 U 1 U 5 U 20 U

MW-51 03/11/2008 MW-51-141 N 3 U 5 U 300 U 1 U 2 U 4590 5 U 10 U 2 U 0.2 U 33.6 20 U 11.5 5 U 1 U 5 U 20 U

MW-51 05/08/2008 MW-51-143 N 3 U 5 U 500 U 1 U 2 U 4600 5 U 10 U 5.8 0.2 U 40 20 U 16.4 5 U 2 U 5 U 34.4 

MW-52D 03/13/2007 MW-52D-031307 N 1 U 1 U

MW-52D 05/01/2007 MW-52D-050107 N 1 U 1 U

MW-52D 06/05/2007 MW-52D_060507 N 1 U 1 U

MW-52D 07/12/2007 MW-52D-071007 N 1 U 1 U

MW-52D 08/08/2007 MW-52D-080707 N 1 U 1 U

MW-52D 09/05/2007 MW-52D_090407 N 1 U 1 U

MW-52D 10/11/2007 MW-52D-101107 N 1 U 1 U

MW-52D 05/07/2008 MW-52D-143 N 1 U 1.05 U

MW-52M 03/13/2007 MW-52M-031307 N 1 U 1 U

MW-52M 05/01/2007 MW-52M-050107 N 1 U 1 U

MW-52M 06/05/2007 MW-52M_060507 N 1 U 1 U

MW-52M 07/12/2007 MW-52M-071007 N 1 U 1 U

MW-52M 08/08/2007 MW-52M-080707 N 1 U 1 U

MW-52M 08/08/2007 MW-90-080707 FD 1 U 1 U

MW-52M 09/05/2007 MW-52M_090407 N 1 U 1 U

MW-52M 10/11/2007 MW-52M-101107 N 1 U 1 U

MW-52M 05/07/2008 MW-52M-143 N 1 U 1.05 U

MW-52S 03/13/2007 MW-52S-031307 N 1 U 1 U

MW-52S 05/01/2007 MW-52S-050107 N 1 U 1 U

MW-52S 06/05/2007 MW-52S_060507 N 1 U 1 U

MW-52S 07/12/2007 MW-52S-071007 N 1 U 1 U

MW-52S 08/08/2007 MW-52S-080707 N 1 U 1 U

MW-52S 09/05/2007 MW-52S_090407 N 1 U 1 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-52S 10/11/2007 MW-52S-101107 N 1 U 1 U

MW-52S 05/07/2008 MW-52S-143 N 1 U 1.05 U

MW-53D 04/03/2007 MW-53D-033107 N 1 U 1 U

MW-53D 05/02/2007 MW-53D-050107 N 1.41 1 U

MW-53D 06/05/2007 MW-53D_060507 N 1 U 1 U

MW-53D 06/05/2007 MW-90_060507 FD 1 U 1 U

MW-53D 07/12/2007 MW-53D-071007 N 1 U 1 U

MW-53D 08/08/2007 MW-53D-080707 N 1 U 1 U

MW-53D 09/05/2007 MW-53D_090407 N 1 U 1 U

MW-53D 09/05/2007 MW-90_090407 FD 1 U 1 U

MW-53D 10/11/2007 MW-53D-101107 N 2.3 J 2 U

MW-53D 10/11/2007 MW-90-101107 FD 1 UJ 1 U

MW-53D 05/07/2008 MW-53D-143 N 1 U 1.05 U

MW-53M 04/03/2007 MW-53M-033107 N 1 U 1 U

MW-53M 05/01/2007 MW-53M-050107 N 1 U 1 U

MW-53M 06/05/2007 MW-53M_060507 N 1 U 1 U

MW-53M 07/12/2007 MW-53M-071007 N 1 U 1 U

MW-53M 08/08/2007 MW-53M-080707 N 1 U 1 U

MW-53M 09/05/2007 MW-53M_090407 N 1 U 1 U

MW-53M 10/11/2007 MW-53M-101107 N 1 U 1 U

MW-53M 05/07/2008 MW-53M-143 N 1 U 1.05 U

MW-54-85 04/15/2008 MW-54-085-01 N 1 U 0.2 U

MW-54-85 06/03/2008 MW-54-085-02-TLI N 1 U 0.2 U

MW-54-85 07/09/2008 MW-54-085-03 N 1 U 0.2 U

MW-54-140 04/14/2008 MW-54-140-01 N 1 U 0.2 U

MW-54-140 06/03/2008 MW-54-140-02-TLI N 1 U 0.2 U

MW-54-140 07/09/2008 MW-54-140-03 N 1 U 1 U

MW-54-195 04/14/2008 MW-54-195-01 N 1 U 1 U

MW-54-195 06/03/2008 MW-54-195-02-TLI N 1 U 1 U

MW-54-195 07/09/2008 MW-54-195-03 N 1 U 1 U

MW-55-45 04/15/2008 MW-55-045-01 N 1 U 0.2 U

MW-55-45 06/03/2008 MW-55-045-02-TLI N 1 U 0.2 U

MW-55-45 07/08/2008 MW-55-045-03 N 1 U 1 U

MW-55-120 04/15/2008 MW-55-120-01 N 1 U 0.2 U

MW-55-120 06/03/2008 MW-55-120-02-TLI N 1 U 0.2 U

MW-55-120 07/08/2008 MW-55-120-03 N 1 U 0.2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

MW-56D 04/29/2008 MW-56D-01b N 5 U 1 U

MW-56D 06/04/2008 MW-56D-02-TLI N 1 U 1 U

MW-56D 07/09/2008 MW-56D-03 N 1 U 5 U

MW-56M 04/29/2008 MW-56M-01b N 1 U 0.2 U

MW-56M 06/04/2008 MW-56M-02-TLI N 1 U 0.2 U

MW-56M 07/09/2008 MW-56M-03 N 1 U 1 U

MW-56S 04/29/2008 MW-56S-01b N 1 U 0.2 U

MW-56S 06/04/2008 MW-56S-02-TLI N 1 U 0.2 U

MW-56S 07/09/2008 MW-56S-03 N 1 U 0.2 U

MWP-12 11/05/2003 MWP-12-008 N 1 U 0.24 

OW-1D 09/30/2004 OW-1D N 52 U 5 U 10 U 102 3 U 3.1 U 1 U 3 U 5 U 2 U 2.1 U 0.2 U 51.8 5 U 10 U 3.1 U 15 U 3 U 30.7 

OW-1D 10/18/2004 OW-1D_101804 N 1 U

OW-1D 11/18/2004 OW-1D-WQ3 N 52 U 1 U 1 U

OW-1D 12/21/2004 OW-01D-049 N 52 U 5 U 10 U 113 3.1 U 3.1 U 4.8 3.1 U 5 U 2.1 U 0.2 U 35.6 5 U 10 U 3.1 U 15 U 10.7 36 

OW-1D 12/21/2004 OW-01D-049 N 1 U

OW-1D 05/10/2005 OW-1D-WQ6 N 2 U 4.77 91 1 U 1 U 1 U 1 U 2.52 1 U 1 U 0.5 U 43.4 1.05 1 U 1 U 1 U 1.69 10 U

OW-1D 07/27/2005 OW-01D-075 N 52 U 5 U 10 U 90.3 3 U 3 U 1.3 U 3 U 21.6 1 U 2.6 U 0.2 U 46.1 9.5 10 U 3 U 15 U 13.7 38.3 

OW-1D 08/25/2005 OW-01D-077 N 52 U 5 U 10 U 52.2 3.1 U 3.1 U 1.6 U 3.1 U 16.5 1 U 3.1 U 0.2 U 26.6 5 U 10 U 3.1 U 15 U 17.2 15.6 U

OW-1D 09/14/2005 OW-01D-003 N 52 U 5 U 10 U 61.5 3 U 4.2 U 1.5 4.2 U 5 U 1 U 5 U 0.2 U 30.8 5 U 10 U 4.2 U 15 U 16 20.8 U

OW-1D 10/19/2005 OW-01D-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 1.1 5 U 10 U 1 2.1 U 0.2 U 26.2 20 U 5 U 5 U 2.1 U 122 20 U

OW-1D 11/14/2005 OW-01D-005 N 52 U 3 U 5 U 300 U 1 U 2 U 1.9 5 U 10 U 1.3 2 U 0.2 U 34.1 20 U 5 U 5 U 1 U 74.10001 20 U

OW-1D 12/05/2005 OW-01D-006 N 52 U 3 U 5 U 300 U 1 U 2 U 1.7 5 U 10 U 1.1 J 2 U 0.2 U 41.4 20 U 5 U 5 U 1 U 10.8 20 U

OW-1D 03/14/2006 OW-01D-007 N 52 U 3 U 5 U 300 U 1.1 2 U 1.1 5 U 10 U 1.3 2 U 0.2 U 16 20 U 5 U 5 U 1 U 27.7 20 U

OW-1D 06/06/2006 OW-01D-008 N 52 U 3 U 5 U 300 U 2.8 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 8.8 20 U 5 U 5 U 1 U 13.8 20 U

OW-1D 08/31/2006 OW-01D-009 N 52 U 3 U 5 U 300 U 1 U 2 U 1.2 5 U 10 U 0.84 2 U 0.2 U 15.8 20 U 5 U 5 U 1 U 6.8 20 U

OW-1D 10/12/2006 OW-01D-010 N 50 U 2 U 5 U 300 U 1 U 1 U 1.26 1 U 1.32 U 1 1 U 0.2 U 16.6 20 U 5 U 1 U 1 U 5.95 20 U

OW-1D 10/12/2006 OW-01D-010 N 1 U

OW-1D 01/25/2007 OW-01D-011 N 1 U 1 U 17.6 

OW-1D 05/02/2007 OW-01D-012 N 50 U 2 U 2.36 33.5 1 U 1 U 1.75 1 U 1 U 1 U 1 U 0.2 U 14.1 1.36 2.15 1 U 1 U 4.96 10 U

OW-1D 08/09/2007 OW-01D-013 N 1.1 0.5 16.8 

OW-1D 10/16/2007 OW-01D-014 N 50 U 2 U 2.36 32.8 1 U 1 U 1.15 1 U 1 U 1 1 U 0.2 U 13 1 U 2.23 1 U 1 U 5.11 10 U

OW-1M 10/01/2004 OW-1M N 52 U 59.7 7 5 U 7.5 2.1 U 26.8 5 U 46.1 

OW-1M 11/18/2004 OW-1M-WQ3 N 52 U 11.8 8.3 J

OW-1M 12/21/2004 OW-01M-049 N 52 U 5 U 10 U 58.1 3.1 U 3.1 U 10 3.1 U 5 U 9.7 2.1 U 0.2 U 26.8 5 U 10 U 3.1 U 15 U 14.7 20.9 

OW-1M 12/21/2004 OW-01M-049 N1 8.8 

OW-1M 05/10/2005 OW-1M-WQ6 N 2 U 2.69 51.6 1 U 1 U 13.8 1 U 2.41 14.5 1 U 0.5 U 23.5 4.68 1 U 1 U 1 U 5.45 13.1 
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Table A-1a.  Groundwater Data Summary – Site – Metals

OW-1M 05/10/2005 OW-1M-WQ6 N 15.7 

OW-1M 07/27/2005 OW-01M-075 N 52 U 5 U 10 U 57.9 3 U 3 U 18.9 3 U 5 U 16.3 2.6 U 0.2 U 27 5 U 10 U 3 U 15 U 14.7 13 U

OW-1M 08/25/2005 OW-01M-077 N 52 U 5 U 10 U 21.8 3.1 U 3.1 U 10.7 3.1 U 21 11.4 3.1 U 0.2 U 12.2 5 U 10 U 3.1 U 15 U 12.2 15.6 U

OW-1M 09/14/2005 MW-90-003 FD 52 U 5 U 10 U 50.4 3 U 3 U 7.5 3 U 5 U 8.1 5 U 0.2 U 16.2 5 U 10 U 3 U 15 U 13.3 20 U

OW-1M 09/14/2005 OW-01M-003 N 52 U 5 U 10 U 52.7 3 U 3 U 7.3 3 U 5 U 8.1 5 U 0.2 U 17.4 5 U 10 U 3 U 15 U 12.5 20 U

OW-1M 10/19/2005 OW-01M-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 3.5 5 U 10 U 4 4.9 0.2 U 14.7 20 U 5.2 5 U 2.1 U 52.1 20 U

OW-1M 11/14/2005 OW-01M-005 N 52 U 3 U 5 U 300 U 1 U 2 U 3.6 5 U 10 U 3.2 2 U 0.2 U 13.6 20 U 5 U 5 U 1 U 62.5 20 U

OW-1M 12/05/2005 OW-01M-006 N 52 U 3 U 5 U 300 U 1 U 2 U 3.4 5 U 10 U 3 2 U 0.2 U 12.6 20 U 5 U 5 U 1 U 5.4 20 U

OW-1M 03/14/2006 OW-01M-007 N 52 U 3 U 5 U 300 U 1.2 2 U 1 U 5 U 10 U 1.6 2 U 0.2 U 8.1 20 U 5 U 5 U 1 U 19.3 20 U

OW-1M 06/06/2006 OW-01M-008 N 52 U 3 U 5 U 300 U 2.5 2 U 2 5 U 10 U 1.4 2 U 0.2 U 7.5 20 U 5 U 5 U 1 U 12.1 20 U

OW-1M 08/31/2006 OW-01M-009 N 52 U 3 U 5 U 300 U 1 U 2 U 2.6 5 U 10 U 1.3 2 U 0.2 U 11.5 20 U 5 U 5 U 1 U 5 U 20 U

OW-1M 10/10/2006 OW-01M-010 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 0.81 2 U 0.2 U 5 U 20 U 5 U 5 U 2.1 U 5 U 20 U

OW-1M 01/25/2007 OW-01M-011 N 1.5 1 U 10.8 

OW-1M 05/01/2007 OW-01M-012 N 111 2 U 1.22 67.8 1 U 1 U 1.31 1 U 1 U 0.75 1 U 0.2 U 8.83 1 U 1.78 1 U 1 U 1.84 24.5 

OW-1M 08/09/2007 OW-01M-013 N 1 U 0.57 18.4 

OW-1M 10/16/2007 OW-01M-014 N 50 U 2 U 1.41 96.2 1 U 1 U 1 U 1 U 1 U 1.1 1 U 0.2 U 11.1 1 U 2.54 1 U 1 U 3.09 10 U

OW-1S 12/21/2004 OW-01S-049 N 52 U 5 U 10 U 66.2 3.1 U 3.1 U 3.4 3.1 U 5 U 4.9 2.1 U 0.2 U 27.3 8.7 10 U 3.1 U 15 U 12.1 26.4 

OW-1S 12/21/2004 OW-01S-049 N 1.6 

OW-1S 07/28/2005 MW-90-075 FD 52 U 5 U 10 U 60.7 3 U 3 U 23.5 J 3 U 5 U 19.4 2.4 U 0.2 U 17.2 7.5 10 U 3 U 15 U 10.6 12.2 U

OW-1S 07/28/2005 OW-01S-075 N 52 U 5 U 10 U 59.2 3 U 3 U 18.8 J 3 U 5 U 18.7 2.1 U 0.2 U 15.7 7.1 10 U 3 U 15 U 5 10.4 U

OW-1S 08/26/2005 OW-01S-077 N 52 U 5 U 10 U 67.5 3.1 U 3.1 U 18 3.1 U 5 U 19.1 3.1 U 0.2 U 11.6 10.3 10 U 3.1 U 15 U 6.8 15.6 U

OW-1S 09/15/2005 OW-01S-003 N 52 U 5 U 10 U 66.60001 3 U 3 U 16.8 3 U 5 U 19.2 4.7 0.2 U 9.6 6.4 10 U 3 U 15 U 13 20 U

OW-1S 10/20/2005 OW-01S-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 14.5 5 U 10 U 17.7 2.1 U 0.2 U 14 20 U 5.9 5 U 2.1 U 56.4 20 U

OW-1S 11/16/2005 OW-01S-005 N 118 3 U 5 U 300 U 1 U 2 U 18.1 5 U 10 U 19.4 2.6 0.2 U 9.4 20 U 5 U 5 U 1 U 27.9 20 U

OW-1S 12/05/2005 MW-90-006 FD 52 U 3 U 5 U 300 U 1 U 2 U 19.2 5 U 10 U 20.8 2 U 0.2 U 11.1 20 U 5 U 5 U 1 U 5 U 20 U

OW-1S 12/05/2005 OW-01S-006 N 52 U 3 U 5 U 300 U 1 U 2 U 19.2 5 U 10 U 20.8 2 U 0.2 U 11.9 20 U 5 U 5 U 1 U 5 U 20 U

OW-1S 03/15/2006 OW-01S-007 N 52 U 3 U 5 U 300 U 1 U 2 U 16.9 5 U 10 U 18.8 2 U 0.2 U 5.5 20 U 5 U 5 U 1 U 6.4 20 U

OW-1S 06/06/2006 OW-01S-008 N 52 U 3 U 5 U 300 U 1 U 2 U 16.5 5 U 10 U 18.6 2 U 0.2 U 6.6 20 U 5 U 5 U 1 U 6.2 20 U

OW-1S 08/31/2006 OW-01S-009 N 52 U 3 U 5 U 300 U 1 U 2 U 23 5 U 10 U 20.5 2 U 0.2 U 14.9 20 U 5 U 5 U 1 U 5 U 20 U

OW-1S 10/10/2006 OW-01S-010 N 52 U 3 U 5 U 300 U 1 U 2 U 16.2 5 U 10 U 19.9 2 U 0.2 U 5 U 20 U 5 U 5 U 2.1 U 5 U 20 U

OW-1S 01/24/2007 OW-01S-011 N 18.8 20.1 9 

OW-1S 05/01/2007 OW-01S-012 N 50 U 2 U 1.14 82.9 1 U 1 U 20 1 U 1 U 18 1 U 0.2 U 8.45 3.51 1.9 1 U 1 U 2.44 10 U

OW-1S 08/09/2007 OW-01S-013 N 19.4 19.8 13.5 

OW-1S 10/16/2007 OW-01S-014 N 50 U 2 U 1.32 78.2 1 U 1 U 19.7 1 U 1 U 21.6 1 U 0.2 U 10.6 1.73 1.91 1 U 1 U 3.66 10 U

OW-2D 01/13/2005 OW-2D-WQ5 N 52 U 5 U 10 U 83.3 3.1 U 3.1 U 1 U 3.1 U 5 U 1 U 2.9 0.2 U 66.5 13.5 17.1 8.5 15 U 17.7 17.4 

OW-2D 05/10/2005 OW-2D-WQ6 N 2 U 3.3 71.6 1 U 1 U 1 U 1 U 3.11 1 U 1 U 0.5 U 57 1 U 1 U 1 U 1 U 1 U 10 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

OW-2D 07/28/2005 OW-02D-075 N 52 U 5 U 10 U 54.6 3 U 3 U 1.2 U 3 U 5 U 1 U 2.4 U 0.2 U 51.2 6.7 10 U 3 U 15 U 17.2 12.2 U

OW-2D 08/25/2005 OW-02D-077 N 52 U 5 U 10 U 21.1 3.1 U 3.1 U 1.9 3.1 U 18.6 0.61 3.1 U 0.2 U 14.3 5 U 10 U 3.1 U 15 U 15.2 15.6 U

OW-2D 09/14/2005 OW-02D-003 N 52 U 5 U 10 U 19.9 3 U 3 U 1 U 3 U 6.3 0.47 5 U 0.2 U 11.3 5 U 10 U 3 U 15 U 17 20 U

OW-2D 10/20/2005 OW-02D-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 1 U 5 U 10 U 0.26 2.4 0.2 U 8.8 20 U 5 U 5 U 2.1 U 86.2 20 U

OW-2D 11/14/2005 OW-02D-005 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 10.7 20 U 5.6 5 U 1 U 52 20 U

OW-2D 12/05/2005 OW-02D-006 N 52 U 3 U 5 U 300 U 1 U 2 U 1.5 5 U 10 U 1 U 2 U 0.2 U 9.8 20 U 6.5 5 U 1 U 5 U 20 U

OW-2D 03/14/2006 OW-02D-007 N 52 U 3 U 5 U 300 U 1.3 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 8.2 20 U 5 U 5 U 1 U 12.6 20 U

OW-2D 06/07/2006 OW-02D-008 N 52 U 3 U 5 U 300 U 2.3 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 8.2 20 U 5 U 5 U 1 U 11.8 20 U

OW-2D 08/31/2006 OW-02D-009 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 0.49 2 U 0.2 U 14.4 20 U 5 U 5 U 1 U 5 U 20 U

OW-2D 10/10/2006 OW-02D-010 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 0.24 2 U 0.2 U 12.4 20 U 5 U 5 U 2.1 U 5 U 20 U

OW-2D 01/24/2007 OW-02D-011 N 1 U 0.2 U 12.1 

OW-2D 04/30/2007 OW-02D-012 N 50 U 2 U 2 19.7 10 U 1 U 1 U 1 U 1.03 0.29 1 U 0.2 U 13 1.02 2.08 1 U 1 U 1.48 10 U

OW-2D 08/09/2007 OW-02D-013 N 1 U 0.6 15.9 

OW-2D 10/17/2007 OW-02D-014 N 50 U 2 U 2.21 22.1 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 14.3 1 U 2.54 1 U 1 U 1.81 10 U

OW-2M 01/27/2005 OW-2M-WQ5 N 8.9 2.3 

OW-2M 05/11/2005 OW-2M-WQ6 N 2 U 1.65 60.3 1 U 1 U 5.85 1 U 1 U 4.9 1 U 0.5 U 35.3 1 U 1 U 1 U 1 U 2.96 11.3 

OW-2M 05/11/2005 OW-2M-WQ6 N 4 

OW-2M 07/28/2005 OW-02M-075 N 52 U 5 U 10 U 52.7 3 U 3 U 5.7 3 U 5 U 5.4 2.4 U 0.2 U 32.4 5 U 10 U 3 U 15 U 14.4 12.2 U

OW-2M 08/25/2005 OW-02M-077 N 52 U 5 U 10 U 47.4 3.1 U 3.1 U 6.6 3.1 U 20.6 4.7 3.1 U 0.2 U 22.9 5 U 10 U 3.1 U 15 U 11.4 27.1 

OW-2M 09/14/2005 OW-02M-003 N 52 U 5 U 10 U 44.9 3 U 3 U 3.9 3 U 5 U 3.8 5 U 0.2 U 21.5 5 U 10 U 3 U 15 U 12.4 20 U

OW-2M 10/20/2005 OW-02M-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 2.1 5 U 10 U 2.3 3.2 0.2 U 15 20 U 5 U 5 U 2.1 U 91.3 20 U

OW-2M 11/15/2005 MW-90-005 FD 52 U 3 U 5 U 300 U 1 U 2 U 4.9 5 U 10 U 4.1 2 U 0.2 U 15.7 20 U 5 U 5 U 1 U 51.8 20 U

OW-2M 11/15/2005 OW-02M-005 N 52 U 3 U 5 U 300 U 1 U 2 U 5 5 U 10 U 4.1 2 U 0.2 U 17 20 U 5 U 5 U 1 U 51.8 20 U

OW-2M 12/06/2005 OW-02M-006 N 52 U 3 U 5 U 300 U 1 U 2 U 2.8 5 U 10 U 3 2 U 0.2 U 13.6 20 U 6.5 5 U 1 U 6.9 38.8 

OW-2M 03/14/2006 OW-02M-007 N 52 U 3 U 5 U 300 U 1.1 2 U 6.5 5 U 10 U 7.7 2 U 0.2 U 8.1 20 U 5 U 5 U 1 U 15.8 20 U

OW-2M 06/07/2006 OW-02M-008 N 52 U 3 U 5 U 300 U 2.3 2 U 1.2 5 U 10 U 1.2 2 U 0.2 U 8.8 20 U 5 U 5 U 1 U 11 20 U

OW-2M 08/30/2006 OW-02M-009 N 52 U 3 U 5 U 300 U 1 U 2 U 1.2 5 U 10 U 0.97 2 U 0.2 U 13 20 U 5 U 5 U 1 U 5 U 20 U

OW-2M 10/10/2006 MW-91-010 FD 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1.4 2 U 0.2 U 11.5 20 U 5 U 5 U 2.1 U 5 U 20 U

OW-2M 10/10/2006 OW-02M-010 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1.4 2 U 0.2 U 13.5 20 U 5 U 5 U 2.1 U 5 U 20 U

OW-2M 01/24/2007 OW-02M-011 N 2.9 2.4 11.7 

OW-2M 04/30/2007 OW-02M-012 N 50 U 2 U 1.08 62.2 10 U 1 U 2.5 1 U 1 U 1.5 1 U 0.2 U 11.4 1.53 2.26 1 U 1 U 2.1 10 U

OW-2M 08/09/2007 OW-02M-013 N 1 U 0.76 15 

OW-2M 10/16/2007 OW-02M-014 N 50 U 2 U 1 U 67.2 1 U 1 U 1.11 1 U 1 U 1.2 1 U 0.2 U 11.8 1 U 2.42 1 U 1 U 2.38 10 U

OW-2S 12/29/2004 OW-2S-WQ5 N 52 U 5 U 10 U 31.9 3.1 U 3.1 U 3.4 3.1 U 5 U 0.2 U 2.1 U 0.2 U 89.3 5 U 10 U 3.1 U 15 U 7 33.3 

OW-2S 12/29/2004 OW-2S-WQ5 N 2.1 

OW-2S 07/28/2005 OW-02S-075 N 52 U 5 U 10 U 53.7 3 U 3 U 14.8 3 U 5 U 15.3 2.4 U 0.2 U 35.6 5 U 10 U 3 U 15 U 10.8 12.2 U
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Table A-1a.  Groundwater Data Summary – Site – Metals

OW-2S 08/26/2005 OW-02S-077 N 52 U 5 U 10 U 60.6 3.1 U 3.1 U 19.1 3.1 U 5 U 18.9 3.1 U 0.2 U 35.6 5 U 10 U 3.1 U 15 U 8.5 15.6 U

OW-2S 08/26/2005 OW-90-077 FD 52 U 5 U 10 U 59.8 3.1 U 3.1 U 18.9 3.1 U 5 U 17 3.1 U 0.2 U 38.3 5 U 10 U 3.1 U 15 U 9.2 15.6 U

OW-2S 09/14/2005 OW-02S-003 N 52 U 5 U 10 U 62.5 3 U 3 U 22.4 3 U 5 U 23.7 5 U 0.2 U 32.3 5 U 10 U 3 U 15 U 10.7 20 U

OW-2S 10/20/2005 OW-02S-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 25.4 5 U 10 U 25.8 2.1 U 0.2 U 29 20 U 5 U 5 U 2.1 U 38.2 20 U

OW-2S 11/15/2005 OW-02S-005 N 52 U 3 U 5 U 300 U 1 U 2 U 38.8 5 U 10 U 34.4 2 U 0.2 U 37.6 20 U 6.8 5 U 1 U 23.5 20 U

OW-2S 12/06/2005 OW-02S-006 N 56.7 3 U 5 U 300 U 1 U 2 U 31.8 5 U 10 U 32 2 U 0.2 U 34 20 U 5 U 5 U 1 U 5.8 20 U

OW-2S 03/15/2006 MW-90-CMP-007 FD 52 U 3 U 5 U 300 U 1 U 2 U 39.2 5 U 10 U 36.4 2 U 0.2 U 28.6 20 U 5 U 5 U 1 U 6.9 20 U

OW-2S 03/15/2006 OW-02S-007 N 52 U 3 U 5 U 300 U 1 U 2 U 39.4 5 U 10 U 36.5 2 U 0.2 U 31.3 20 U 5 U 5 U 1 U 6.7 20 U

OW-2S 06/06/2006 MW-90-008a FD 52 U 3 U 5 U 300 U 1.8 2 U 44.5 5 U 10 U 34.9 2 U 0.2 U 27.2 20 U 6.2 5 U 1 U 7.5 20 U

OW-2S 06/06/2006 OW-02S-008 N 52 U 3 U 5 U 300 U 1.6 2 U 40.9 5 U 10 U 35.3 2 U 0.2 U 31.9 20 U 5.8 5 U 1 U 7.9 20 U

OW-2S 09/08/2006 MW-90-009 FD 66.5 3 U 5 U 300 U 1 U 2 U 38.9 5 U 10 U 38.2 2 U 0.2 U 44.8 20 U 5 U 5 U 1 U 6.2 20 U

OW-2S 09/08/2006 OW-02S-009 N 52 U 3 U 5 U 300 U 1 U 2 U 35.4 5 U 10 U 40.4 2 U 0.2 U 46.2 20 U 5 U 5 U 1 U 6.7 20 U

OW-2S 10/10/2006 MW-90-010a FD 52 U 3 U 5 U 300 U 1 U 2 U 34.2 5 U 10 U 34.8 2 U 0.2 U 43.2 20 U 5 U 5 U 1 U 6.7 20 U

OW-2S 10/10/2006 OW-02S-010 N 152 3 U 5 U 300 U 1 U 2 U 36.2 5 U 10 U 34.2 2 U 0.2 U 45.3 20 U 5 U 5 U 1 U 6.3 20 U

OW-2S 11/21/2006 OW-02S-010C N 40 38 

OW-2S 01/24/2007 MW-90-CMP-011 FD 38.4 37.1 40.7 

OW-2S 01/24/2007 OW-02S-011 N 38.8 37.2 42.5 

OW-2S 04/30/2007 CIS-011 N 50 U 2 U 2.45 50.3 10 U 1 U 37.4 1 U 1 U 35 1 U 0.2 U 40 1.73 2.77 1 U 1 U 5.8 10 U

OW-2S 08/09/2007 MW-90-CMP-013 FD 31.4 33.6 47.6 

OW-2S 08/09/2007 OW-02S-013 N 32.3 35.1 40.3 

OW-2S 10/17/2007 OW-02S-014 N 50 U 2 U 2.39 45.1 1 U 1 U 33.6 1 U 1 U 34.1 1 U 0.2 U 40.7 1 U 2.66 1 U 1 U 5.86 10 U

OW-3D 10/28/2004 OW-3D-WQ2 N 52 U 40.7 1 U 5 U 0.2 U 2.1 U 43.7 5 U 28.8 

OW-3D 11/16/2004 OW-3D-WQ3 N 52 U 1 U 0.2 U

OW-3D 12/14/2004 OW-3D-WQ4 N 52 U 5 U 10 U 63.4 3.1 U 3.1 U 1 U 3.1 U 5 U 0.2 U 2.4 0.2 U 31 5 U 10 U 3.1 U 15 U 8.4 71.2 

OW-3D 10/06/2005 OW-03D-081 N 1 U 0.3 

OW-3D 03/09/2006 OW-03D-093 N 2.2 2.5 

OW-3D 10/06/2006 OW-03D-110 N 3.6 2.7 

OW-3D 03/09/2007 OW-03D-121 N 3 3.1 

OW-3D 10/03/2007 OW-03D-136 N 4.2 3.9 

OW-3M 10/28/2004 MW-90-WQ2 FD 52 U 56 9.4 5 U 10.3 2.1 U 20.5 5 U 10.4 U

OW-3M 10/28/2004 OW-3M-WQ2 N 52 U 55.5 11.2 5 U 10.4 2.1 U 20.6 5 U 10.4 U

OW-3M 11/16/2004 OW-3M-WQ3 N 52 U 12.5 12.6 

OW-3M 12/15/2004 OW-3M-WQ4 N 5 U 10 U 73.4 3.1 U 3.1 U 13.8 3.1 U 5 U 15.7 2.1 U 0.2 U 14.5 5 U 10 U 3.1 U 15 U 9.5 30.3 

OW-3M 12/15/2004 OW-3M-WQ4 N 12.9 

OW-3M 10/06/2005 OW-03M-081 N 14.3 16.7 

OW-3M 03/09/2006 OW-03M-093 N 15.7 17 
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Table A-1a.  Groundwater Data Summary – Site – Metals

OW-3M 05/04/2006 OW-03M-CIS N 50 U 2 U 2.71 89 1 U 1 U 20 1 U 1.12 18 1 U 0.2 U 16.1 1 U 1.03 1 U 1 U 5 10 U

OW-3M 10/12/2006 MW-98-110 FD 15.3 J 17.9 

OW-3M 10/12/2006 OW-03M-110 N 20 J 17.8 

OW-3M 03/09/2007 OW-03M-121 N 17 18.3 

OW-3M 05/01/2007 CIS-023 N 2.34 85.8 18.2 1 U 17.8 1 U 15.2 1 U 1 U 3.06 10 U

OW-3M 10/03/2007 OW-03M-136 N 18.5 16.5 J

OW-3S 10/28/2004 OW-3S-WQ2 N 52 U 20.6 12.1 5 U 13.5 4.6 23.9 5 U 20.4 

OW-3S 11/16/2004 OW-3S-WQ3 N 52 U 16.8 17.7 

OW-3S 12/15/2004 OW-3S-WQ4 N 5 U 10 U 16.7 3.1 U 3.1 U 16.4 3.1 U 5 U 17.7 2.1 U 0.2 U 22.2 5 U 10 U 3.1 U 15 U 8.7 30.9 

OW-3S 12/15/2004 OW-3S-WQ4 N 15.1 J

OW-3S 12/22/2004 OW-03S-081 N 16.6 19.3 

OW-3S 12/22/2004 OW-03S-093 N 18.2 21.2 

OW-3S 10/12/2006 OW-03S-110 N 20.7 22.1 

OW-3S 03/09/2007 OW-03S-121 N 22.1 22.8 

OW-3S 04/30/2007 CIS-014 N 1 U 162 23.4 1 U 20 1 U 4.43 6.01 2.26 1.55 10 U

OW-3S 10/03/2007 OW-03S-136 N 21.8 22.3 

OW-5D 12/22/2004 MW-96-049 FD 52 U 5 U 10 U 84.4 3.1 U 3.1 U 1.2 3.1 U 5 U 0.2 UJ 2.1 U 0.2 U 83.8 9.3 10 U 3.1 U 15 U 11.6 28.9 

OW-5D 12/22/2004 MW-96-049 FD 1 U

OW-5D 12/22/2004 OW-5D-049 N 52 U 5 U 10 U 78.4 3.1 U 3.1 U 1.3 3.1 U 5 U 0.2 UJ 2.1 U 0.2 U 81.1 8.1 10 U 3.1 U 15 U 13.3 24.3 

OW-5D 12/22/2004 OW-5D-049 N 1 U

OW-5D 05/11/2005 OW-5D-WQ6 N 2 U 4.41 65.8 1 U 1 U 1 U 1 U 4.09 1 U 1 U 0.5 U 63.8 1 U 1 U 1 U 1 U 1 U 10 U

OW-5D 07/28/2005 OW-05D-075 N 52 U 5 U 10 U 61.6 3 U 3 U 1.2 U 3 U 5 U 1 U 2.4 U 0.2 U 57 5.4 10 U 3 U 15 U 10.2 12.2 U

OW-5D 08/26/2005 OW-05D-077 N 202 5 U 10 U 45.8 3.1 U 3.1 U 3.9 3.1 U 5 U 1 U 3.1 U 0.2 U 48.8 9.7 10 U 3.1 U 15 U 11.2 36.7 

OW-5D 09/13/2005 OW-05D-003 N 52 U 5 U 10 U 53.8 3 U 4.2 U 1 U 4.2 U 15 1 U 5 U 0.2 U 42.5 6.5 10 U 4.2 U 15 U 14.4 22.7 

OW-5D 10/19/2005 OW-05D-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 1.1 5 U 10 U 1.5 3.7 0.2 U 46.4 20 U 5 U 5 U 2.1 U 96.6 20 U

OW-5D 11/15/2005 OW-05D-005 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 50.9 20 U 5 U 5 U 1 U 85.3 30 

OW-5D 12/06/2005 OW-05D-006 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 45 20 U 5 U 5 U 1 U 9.7 33.3 

OW-5D 03/15/2006 OW-05D-007 N 52 U 3 U 5 U 300 U 1.4 2 U 1.4 5 U 10 U 1.1 2 U 0.2 U 20.7 20 U 5 U 5 U 1 U 13.7 20 U

OW-5D 06/07/2006 OW-05D-008 N 520 U 3 U 5 U 300 U 2.5 2 U 1 U 5 U 10 U 1 U 2 U 0.2 U 11.8 20 U 5 U 5 U 1 U 13 20 U

OW-5D 08/30/2006 OW-05D-009 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 0.2 U 2 U 0.2 U 13 20 U 5 U 5 U 1 U 5.1 20 U

OW-5D 10/11/2006 OW-05D-010 N 52 U 3 U 5 U 300 U 1 U 2 U 1 U 5 U 10 U 0.2 U 2 U 0.2 U 12.6 20 U 5 U 5 U 2.1 U 5 U 20 U

OW-5D 01/25/2007 OW-05D-011 N 1 U 0.2 U 14 

OW-5D 05/01/2007 OW-05D-012 N 50 U 2 U 1.24 18.8 1 U 1 U 1 U 1 U 3.04 0.2 U 1 U 0.2 U 14.7 3 2.25 1 U 1 U 1 U 10 U

OW-5D 08/09/2007 OW-05D-013 N 1 U 0.2 U 18.3 

OW-5D 10/17/2007 OW-05D-014 N 138 2 U 1.33 24.6 1 U 1 U 1.38 1 U 2.94 0.2 U 1 U 0.2 U 14.9 1 2.46 1 U 1 U 1.66 10 U

OW-5M 01/13/2005 OW-5M-WQ5 N 52 U 11.1 14.4 60.1 8.8 10.5 6.2 10 10.6 8 10.2 0.2 U 50.1 20.1 18.6 20 15 U 22.9 37.3 
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Table A-1a.  Groundwater Data Summary – Site – Metals

OW-5M 01/13/2005 OW-5M-WQ5 N 8.4 

OW-5M 05/11/2005 OW-5M-WQ6 N 2 U 1.7 51.1 1 U 1 U 7.4 1 U 1.6 8.9 1 U 0.5 U 39 1.28 1 U 1 U 1 U 2.61 10 U

OW-5M 05/11/2005 OW-5M-WQ6 N 10.3 

OW-5M 07/28/2005 OW-05M-075 N 52 U 5 U 10 U 47.6 3 U 3 U 8.8 3 U 5 U 8.6 J 2.4 U 0.2 U 35.4 5 U 10 U 3 U 15 U 9.7 12.2 U

OW-5M 08/26/2005 OW-05M-077 N 52 U 5 U 10 U 45.8 3.1 U 3.1 U 11.3 3.1 U 5.8 12.8 3.1 U 0.2 U 32.1 5 U 10 U 3.1 U 15 U 9.7 15.6 U

OW-5M 09/13/2005 OW-05M-003 N 52 U 5 U 10 U 42 3 U 4.2 U 10.6 4.2 U 11.4 11.3 5 U 0.2 U 28.6 5.4 10 U 4.2 U 15 U 13.4 26.4 

OW-5M 10/20/2005 MW-90-004 FD 52 U 3 U 5 U 300 U 2.1 U 2.1 U 10.3 5 U 10 U 11.7 2.1 U 0.2 U 23.8 20 U 5 U 5 U 2.1 U 118 20 U

OW-5M 10/20/2005 OW-05M-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 10.4 5 U 10 U 11.7 2.1 U 0.2 U 26 20 U 5 U 5 U 2.1 U 122 20 U

OW-5M 11/15/2005 OW-05M-005 N 52 U 3 U 5 U 300 U 1 U 2 U 10.2 5 U 10 U 11.6 2 U 0.2 U 24.9 20 U 5 U 5 U 1 U 70.60001 25 

OW-5M 12/06/2005 OW-05M-006 N 52 U 3 U 5 U 300 U 1 U 2 U 11 5 U 10 U 9 2 U 0.2 U 24.5 20 U 5 U 5 U 1 U 6.4 23.8 

OW-5M 03/15/2006 OW-05M-007 N 52 U 3 U 5 U 300 U 1 U 2 U 10.1 5 U 10 U 12.8 2 U 0.2 U 20.1 20 U 5 U 5 U 1 U 13.9 20 U

OW-5M 06/07/2006 OW-05M-008 N 52 U 3 U 5 U 300 U 2.3 2 U 8.6 5 U 10 U 9.8 2 U 0.2 U 19.5 20 U 5 U 5 U 1 U 12.4 20 U

OW-5M 08/30/2006 OW-05M-009 N 52 U 3 U 5 U 300 U 1 U 2 U 6.5 5 U 10 U 5.1 2 U 0.2 U 44.7 20 U 5 U 5 U 1 U 5 U 20 U

OW-5M 10/11/2006 OW-05M-010 N 52 U 3 U 5 U 300 U 1 U 2 U 2 5 U 10 U 2 2 U 0.2 U 27.1 20 U 5 U 5 U 2.1 U 5 U 20 U

OW-5M 01/25/2007 OW-05M-011 N 1.5 0.2 U 17.9 

OW-5M 04/30/2007 CW-90-012 FD 50 U 2 U 1.17 38.1 10 U 1 U 1.25 1 U 1 U 0.36 1 U 0.2 U 12.9 2.31 2.36 1 U 1 U 1.81 10 U

OW-5M 04/30/2007 OW-05M-012 N 50 U 2 U 1.15 37.9 10 U 1 U 1 U 1 U 1 U 0.35 1 U 0.2 U 12.7 2.12 2.26 1 U 1 U 1.8 10 U

OW-5M 08/08/2007 OW-05M-013 N 3 2.5 9.8 

OW-5M 10/17/2007 MW-90-014 FD 50 UJ 2 U 1.01 40.3 1 U 1 U 1 U 1 U 3.16 1 U 1 U 0.2 U 12.2 1 U 2.35 1 U 1 U 1.65 10 UJ

OW-5M 10/17/2007 OW-05M-014 N 749 J 2 U 1.05 41.1 1 U 1 U 1 U 1 U 3.31 1 U 1 U 0.2 U 12.2 1 U 2.37 1 U 1 U 1.85 278 J

OW-5S 12/21/2004 OW-05S-049 N 52 U 5 U 10 U 51.3 3.1 U 3.1 U 29.5 3.1 U 5 U 32.6 2.1 U 0.2 U 21.3 5 U 10 U 64.9 15 U 12.9 25.6 

OW-5S 12/21/2004 OW-05S-049 N 26.6 

OW-5S 05/11/2005 OW-5S-WQ6 N 2 U 1.95 53 1 U 1 U 26.4 1.07 1.55 22.3 1 U 0.5 U 19 4.14 2.82 1 U 1 U 5.5 16.6 

OW-5S 05/11/2005 OW-5S-WQ6 N 24.3 

OW-5S 05/11/2005 OW-91-WQ6 FD 2 U 2.22 64.4 1 U 1 U 25.6 1.25 2.26 19.8 1 U 0.5 U 19.4 4.9 2.82 1 U 1 U 5.43 14.5 

OW-5S 05/11/2005 OW-91-WQ6 FD 23.4 

OW-5S 07/28/2005 OW-05S-075 N 52 U 5 U 10 U 48.9 3 U 3 U 25.6 3 U 5 U 23.4 2.4 U 0.2 U 17.1 5 U 10 U 3 U 15 U 11.4 12.2 U

OW-5S 08/26/2005 OW-05S-077 N 52 U 5 U 10 U 54 3.1 U 3.1 U 25.1 3.1 U 5 U 24.4 3.1 U 0.2 U 17.8 5 U 10 U 3.1 U 15 U 7.9 15.6 U

OW-5S 09/13/2005 OW-05S-003 N 52 U 5 U 10 U 48.3 3 U 3 U 21.8 3 U 15 23.5 5 U 0.2 U 15.7 5 U 10 U 3 U 15 U 7.9 20 U

OW-5S 10/20/2005 OW-05S-004 N 52 U 3 U 5 U 300 U 2.1 U 2.1 U 29.2 5 U 10 U 25.5 2.8 0.2 U 16.8 20 U 5 U 5 U 2.1 U 41.5 20 U

OW-5S 11/15/2005 OW-05S-005 N 52 U 3 U 5 U 300 U 1 U 2 U 23.2 5 U 10 U 22.5 2 U 0.2 U 15.1 20 U 5 U 5 U 1 U 25.4 20 U

OW-5S 12/06/2005 OW-05S-006 N 52 U 3 U 5 U 300 U 1 U 2 U 25.7 5 U 10 U 25.2 J 2 U 0.2 U 17.6 20 U 5 U 5 U 1 U 5.2 20 U

OW-5S 03/15/2006 OW-05S-007 N 52 U 3 U 5 U 300 U 1 U 2 U 26.7 5 U 10 U 25.3 2 U 0.2 U 14.2 20 U 5 U 5 U 1 U 5 U 20 U

OW-5S 06/07/2006 OW-05S-008 N 52 U 3 U 5 U 300 U 1 U 2 U 24.4 5 U 10 U 25.4 2 U 0.2 U 15.3 20 U 5 U 5 U 1 U 5.9 20 U

OW-5S 08/31/2006 OW-05S-009 N 99.1 3 U 5 U 300 U 1 U 2 U 30.4 5 U 10 U 28.4 2 U 0.2 U 25.2 20 U 5 U 5 U 1 U 5.2 20 U

OW-5S 10/10/2006 OW-05S-010 N 52 U 3 U 5 U 300 U 1 U 2 U 22.1 5 U 10 U 25.4 2 U 0.2 U 25.3 20 U 5 U 5 U 1 U 5.3 20 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

OW-5S 01/25/2007 OW-05S-011 N 28.5 27.8 29.4 

OW-5S 04/30/2007 CIS-018 N 50 U 2 U 1.33 59.4 10 U 1 U 25.6 1 U 1.14 24.1 1 U 0.2 U 22.6 3 2.69 1 U 1 U 3.7 10 U

OW-5S 08/09/2007 OW-05S-013 N 25.3 26.5 26.5 

OW-5S 10/17/2007 OW-05S-014 N 50 U 2 U 1.54 54.3 1 U 1 U 25.6 1 U 2.3 26.3 1 U 0.2 U 26.2 5.29 2.94 1 U 1 U 4.68 10 U

Park Moabi-4 05/02/2007 PM4-125 N 2 U 1 U 112 1 U 1 U 1 U 1.96 0.2 U 1 U 0.2 U 6.02 6.3 1.45 1 U 1 U 1.57 605 J

Park Moabi-4 10/04/2007 PM-04-136 N 21.4 

PE-1 03/05/2005 PE-1-3505 N 293 

PE-1 03/21/2005 PE-1-058 N 500 U 1 U 1 U

PE-1 10/03/2005 PE-01-081 N 300 U 1 U 1 U

PE-1 12/13/2005 PE-01-087 N 1 U 1 U

PE-1 02/08/2006 PE-01-091 N 136 136 

PE-1 03/08/2006 PE-01-093 N 125 136 

PE-1 03/17/2006 PE-01_031706 N 5 U 138 148 

PE-1 04/05/2006 PE-01_040506 N 5 U 136 140 

PE-1 04/06/2006 PE-01-095 N 117 133 

PE-1 05/11/2006 PE-01-098 N 109 118 

PE-1 06/15/2006 PE-01-102 N 87.3 101 

PE-1 07/12/2006 PE-01-104 N 72.4 95.9 

PE-1 08/09/2006 PE-01-106 N 83.4 95.9 

PE-1 09/07/2006 PE-01-108 N 90.5 85.4 

PE-1 10/04/2006 PE-01-110 N 83.89999 90.1 

PE-1 11/01/2006 PE-01-113 N 83.3 92.5 

PE-1 12/06/2006 PE-01-115 N 85.8 97.2 

PE-1 01/10/2007 PE-01-117 N 103 88.9 

PE-1 02/06/2007 PE-01-119 N 89.5 80.8 

PE-1 03/07/2007 PE-01-121 N 91 84.7 

PE-1 06/13/2007 PE-01-128 N 48.1 52 

PE-1 07/11/2007 PE-01-130 N 39.7 47.1 

PE-1 08/08/2007 PE-01-132 N 60.7 51.4 

PE-1 09/05/2007 PE-01-134 N 49.2 49.1 

PE-1 10/03/2007 PE-01-136 N 45.4 52.6 

PE-1B 02/27/2005 PE-1B-82 N 31.9 

PGE-6 07/01/1997 PGE-6 1530_07/01/1997 FD 30 2700 10 U 3100 2 U 30 10 U 7 25 

PGE-6 07/01/1997 PGE-6 1530_07/01/1997 FD 27 2700 22 3100 6 26 1.5 J 10 U 1500

PGE-6 07/01/1997 PGE-6 1750_07/01/1997 N 31 2800 6.5 J 2900 2.5 J 6.7 25 U 10 U 73 

PGE-6 07/01/1997 PGE-6(p1)_07/01/1997 FD 720 511 
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Well Date Sample ID
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Table A-1a.  Groundwater Data Summary – Site – Metals

PGE-6 07/01/1997 PGE-6(p2)_07/01/1997 FD 3000 2850 

PGE-6 07/01/1997 PGE-6(p3)_07/01/1997 FD 3300 3030 

PGE-6 09/01/1997 PGE-6_09/01/1997 N 2000 6 J 1880 14 J 90 

PGE-6 09/01/1997 PGE-6D_09/01/1997 FD 2300 7 J 2330 25 U 50 

PGE-6 02/17/1998 PGE-6_02/17/1998 N 888 3.6 J 862 25 UJ 13 

PGE-6 02/17/1998 PGE-6D_02/17/1998 FD 937 3.9 J 902 25 U 15 

PGE-6 06/15/1998 PGE-6_06/15/1998 N 370 10 U 349 25 U 5 UJ

PGE-6 06/15/1999 PGE-6_06/15/1999 N 20 U 10 U 10 U 25 U 55 

PGE-6 09/14/1999 PGE-6_09/14/1999 N 500 10 U 446 25 U 7.9 

PGE-6 12/02/1999 PGE-6_12/02/1999 N 20 U 5 J 10 UJ 5 11 

PGE-6 03/24/2000 PGE-6_03/24/2000 N 24 47 10 U 2.2 J 200 

PGE-6 06/13/2000 PGE-6_06/13/2000 N 27 5 J 10 U 1.8 J 14 

PGE-6 09/01/2000 PGE-6_09/01/2000 N 23 170 10 U 160 5 U 12 5.8 10 U 33 

PGE-6 12/01/2000 PGE-6_12/01/2000 N 760 4.8 J 787 1.8 J 70 

PGE-6 03/28/2001 PGE-6_03/28/2001 N 24 10 U 10 U 1.3 J 6.7 J

PGE-6 06/06/2001 PGE-6_06/06/2001 N 1300 3.4 J 1480 6.3 23 

PGE-6 09/12/2001 PGE-6_09/12/2001 N 1100 19 1000 0.91 J 41 

PGE-6 11/29/2001 PGE-6_11/29/2001 N 21 880 8.7 J 780 5 U 18 400 U 10 U 91 

PGE-6 09/09/2003 PGE-6-007 N 354 11 U 304 26.1 U 26.8 

PGE-6 12/09/2003 PG&E-6-009 N 776 10 U 671 20 U 91.8 

PGE-6 10/12/2005 PGE-06-081 N 2070 1630 

PGE-7 09/01/1997 PGE-7_09/01/1997 N 4000 10 U 4920 25 U 45 

PGE-7 09/01/1997 PGE-7D_09/01/1997 FD 4200 6 J 4660 25 U 45 

PGE-7 02/17/1998 PGE-7_02/17/1998 N 742 10 U 827 25 U 15 

PGE-7 07/17/1998 PGE-7_07/17/1998 N 4000 10 U 4220 15 J 21 J

PGE-7 06/17/1999 PGE-7_06/17/1999 N 1900 10 U 1900 25 U 39 

PGE-7 09/14/1999 PGE-7_09/14/1999 N 4800 10 U 4510 25 U 29 

PGE-7 12/02/1999 PGE-7_12/02/1999 N 4400 10 U 4680 J 1.5 J 27 

PGE-7 03/24/2000 PGE-7_03/24/2000 N 3900 10 U 4230 1.5 J 31 

PGE-7 06/13/2000 PGE-7_06/13/2000 N 4000 2.6 J 4200 1.5 J 32 

PGE-7 09/01/2000 PGE-7_09/01/2000 N 38 4800 4.3 J 4790 5 U 56 5.1 1.2 J 10 

PGE-7 12/01/2000 PGE-7_12/01/2000 N 3800 10 U 4290 5 83 

PGE-7 03/28/2001 PGE-07_03/28/2001 N 4000 10 U 4530 1.7 J 22 

PGE-7 06/06/2001 PGE-7_06/06/2001 N 4300 10 U 5080 10 21 

PGE-7 09/12/2001 PGE-7_09/12/2001 N 4500 10 U 5400 1.9 J 23 

PGE-7 11/29/2001 PGE-7_11/29/2001 N 30 J 4800 400 U 4800 5 U 54 400 U 10 U 46 J
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Well Date Sample ID
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Table A-1a.  Groundwater Data Summary – Site – Metals

PGE-7 12/10/2003 PG&E-7-009 N 6780 19.2 4740 20 U 125 

PGE-7 10/13/2005 PGE-07-081 N 1 U 1 U

PGE-7BR 12/19/2007 PGE-07BR-FA001 N 1 U 1 U

PGE-7BR 05/08/2008 PGE-07BR-143 N 1 U 1.05 U

PGE-8 07/01/1997 PGE-8_07/01/1997 N 58 16 J 5.2 J 10 U 5 U 74 25 U 10 U 180 

PGE-8 09/01/1997 PGE-8_09/01/1997 N 20 U 10 U 10 U 25 U 700 

PGE-8 02/17/1998 PGE-8_02/17/1998 N 20 U 10 U 10 U 25 U 170 

PGE-8 02/17/1998 PGE-8D_02/17/1998 FD 20 U 10 U 10 U 25 U 170 

PGE-8 06/15/1998 PGE-8_06/15/1998 N 20 U 10 U 10 U 25 U 5 UJ

PGE-8 06/15/1998 PGE-8D_06/15/1998 FD 20 U 5.3 J 10 U 25 U 17 J

PGE-8 06/15/1999 PGE-8_06/15/1999 N 20 U 10 U 10 U 25 U 22 

PGE-8 09/14/1999 PGE-8_09/14/1999 N 20 U 10 U 10 U 25 U 80 

PGE-8 12/01/1999 PGE-8_12/01/1999 N 20 U 3.6 J 10 U 3.7 J 33 

PGE-8 03/25/2000 PGE-8_03/25/2000 N 20 U 2.9 J 10 U 3 J 31 

PGE-8 06/15/2000 PGE-8_06/15/2000 N 20 U 3.1 J 10 U 45 33 

PGE-8 09/01/2000 PGE-8_09/01/2000 N 63 20 U 10 U 10 U 5 U 56 13 10 U 15 

PGE-8 12/01/2000 PGE-8_12/01/2000 N 20 U 2.8 J 10 U 5 26 

PGE-8 03/28/2001 PGE-8_03/28/2001 N 13 J 10 U 10 U 1.2 J 310 

PGE-8 06/06/2001 PGE-8_06/06/2001 N 26 3.6 J 10 U 16 60 

PGE-8 08/25/2001 PGE-8_08/25/2001 N 20 U 10 U 10 U 1.6 J 97 

PGE-8 09/12/2001 PGE-8_09/12/2001 N 15 J 10 U 10 U 2.8 J 820 

PGE-8 11/29/2001 PGE-8_11/29/2001 N 64 J 800 U 400 U 10 U 5 U 78 400 U 10 U 320 

PGE-8 12/09/2003 PG&E-8-009 N 3.8 10 U 0.2 U 20 U 94 

PGE-8 10/13/2005 PGE-08-081 N 2.1 1 UJ

PGE-8 08/11/2007 PGE-08-8-11-07-4 N 1 U 1 U

PT-1D 03/17/2006 DUP 2_031706 FD 5 U 2230 2460 

PT-1D 03/17/2006 PT1D_031706 N 5 U 2270 2470 

PT-1D 04/06/2006 DUP-1_040606 FD 5 U 2690 2960 J

PT-1D 04/06/2006 PT1D_040606 N 5 U 2770 J 3080 

PT-1M 03/17/2006 PT1M_031706 N 5 U 1 U 1 U

PT-1M 04/06/2006 PT1M_040606 N 5 U 1 1 UJ

PT-1S 03/17/2006 PT1S_031706 N 5 U 1.3 U 1 U

PT-1S 04/06/2006 PT1S_040606 N 5 U 1 U 0.2 U

PT-2D 03/17/2006 Dup 1_031706 FD 5 U 1570 1670 

PT-2D 03/17/2006 PT2D_031706 N 5 U 1580 1660 

PT-2D 04/06/2006 DUP-2_040606 FD 5 U 2170 2290 J
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Table A-1a.  Groundwater Data Summary – Site – Metals

PT-2D 04/06/2006 PT2D_040606 N 5 U 2160 2310 

PT-2M 03/17/2006 PT2M_031706 N 5 U 8.19 U 1 U

PT-2M 04/06/2006 PT2M_040606 N 5 U 7.58 0.2 U

PT-2S 03/17/2006 PT2S_031706 N 5 U 1 U 1 U

PT-2S 04/06/2006 PT2S_040606 N 5 U 1 U 0.2 U

PT-3D 03/18/2006 PT3D_031806 N 5 U 4370 4390 

PT-3D 04/05/2006 PT3D_040506 N 5 U 4680 4440 

PT-3M 03/18/2006 PT3M_031806 N 5 U 1 U 1 U

PT-3M 04/07/2006 PT3M_040706 N 5 U 1 U 1 U

PT-3S 03/16/2006 PT3S_031606 N 5 U 40.3 1 U

PT-3S 04/03/2006 PT3S_040306 N 5.08 1.48 1 U

PT-4D 03/15/2006 PT4D_031506 N 5.13 5510 

PT-4D 04/05/2006 PT4D_040506 N 5 U 5480 5960 

PT-4M 03/15/2006 PT4M_031506 N 5 U 1 U

PT-4M 04/07/2006 PT4M_040706 N 5 U 1.63 1 U

PT-4S 03/15/2006 PT4S_031506 N 6.22 3.83 

PT-4S 04/06/2006 PT4S_040606 N 6.56 5.84 1 U

PT-5D 03/16/2006 PT5D_031606 N 5 U 5650 6150 

PT-5D 04/07/2006 PT5D_040706 N 11.5 1 U 0.2 UJ

PT-5M 03/16/2006 PT5M_031606 N 5 U 1 U 1 U

PT-5M 04/07/2006 PT5M_040706 N 11.1 1 U 1 UJ

PT-5S 03/16/2006 PT5S_031606 N 8.86 2.71 1 U

PT-5S 04/07/2006 PT5S_040706 N 9.36 1 U 1 UJ

PT-6D 03/16/2006 PT6D_031606 N 5 U 3140 3310 

PT-6D 04/04/2006 PT6D_040406 N 5 U 2180 2270 

PT-6M 03/16/2006 PT6M_031606 N 5 U 1 U 1 U

PT-6M 04/04/2006 PT6M_040406 N 5 U 1 U 1 U

PT-6S 03/16/2006 PT6S_031606 N 1 U

PT-6S 03/18/2006 PT6S_031806 N 12.6 4.6 

PT-6S 04/04/2006 PT6S_040406 N 15.2 1 U 1 U

PT-7D 07/18/2007 PT-7D_071807 N 7.96 7890 7260 

PT-7M 07/19/2007 PT-7M_071907 N 5 U 2240 2320 

PT-7S 07/18/2007 PT-7S_071807 N 5 U 1260 1200 

PT-8D 07/16/2007 PT-8D_071607 N 7.07 7260 6540 

PT-8M 07/18/2007 PT-8M_071807 N 5 U 4120 3960 

PT-8S 07/16/2007 PT-8S_071607 N 5 U 1660 1750 
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Table A-1a.  Groundwater Data Summary – Site – Metals

PT-9D 07/17/2007 PT-9D_071707 N 6.28 15600 15700 

PT-9M 07/17/2007 DUP-1_071707 FD 5 U 2270 2240 

PT-9M 07/17/2007 PT-9M_071707 N 5 U 2270 2340 

PT-9S 07/17/2007 PT-9S_071707 N 5 U 1150 1180 

PTI-1D 03/15/2006 PTI-1D_031506 N 5 U 1580 

PTI-1D 04/03/2006 PTI-1D_040306 N 5 U 3370 3350 

PTI-1M 03/15/2006 PTI-1M_031506 N 5 U 8.2 

PTI-1M 04/04/2006 PTI-1M_040406 N 5 U 11.1 3.3 

PTI-1S 03/15/2006 PTI-1S_031506 N 13.2 19.8 

PTI-1S 04/05/2006 PTI-1S_040506 N 7.18 1 U 1 U

PTR-1 07/19/2007 PTR-1_071907 N 5 U 713 538 

PTR-2 07/18/2007 PTR-2_071807 N 5 U 3380 3190 

TW-1 12/21/2004 TW-01-049 N 52 U 5 U 10 U 42.7 3.1 U 3.1 U 3790 3.1 U 5 U 3820 2.1 U 0.2 U 13.8 5 U 155 87.3 15 U 13.8 38.6 

TW-1 12/21/2004 TW-01-049 N 3290 

TW-1 10/11/2005 TW-01-081 N 4340 3990 

TW-1 10/11/2007 TW-01-136 N 4220 4610 

TW-1 12/12/2007 TW-01-138 N 3 U 5 U 300 U 1 U 2 U 4090 5 U 10 U 2 U 0.2 U 16.1 20 U 129 5 U 1 U 7.9 84.8 

TW-1 03/11/2008 TW-01-141 N 3 U 5 U 300 U 1 U 2 U 2450 5 U 10 U 2 U 0.2 U 13.4 20 U 55.3 12.2 1 U 7.35 88.1 

TW-1 05/08/2008 TW-01-143 N 3 U 5 U 500 U 1 U 2 U 3900 5 U 10 U 5.1 0.2 U 22 20 U 87.8 5 U 2 U 5 U 110 

TW-2D 06/09/2004 TW-2D_06-09-04 N 6980 7410 

TW-2D 07/29/2004 TW-2D-037 N 5510 5850 

TW-2D 07/29/2004 TW-2D-037Q N 50 U 155 10 U 27 3 U 3 U 5600 3 U 5 U 100 U 0.5 U 50 5 U 10 3 U 5 U 3 UJ 10 

TW-2D 07/29/2004 TW-2D-037Q N 25 U

TW-2D 12/16/2004 TW-2D-049 N 52 U 5 U 10 U 24.8 3.1 U 3.1 U 6570 3.1 U 5 U 6280 2.1 U 0.2 U 44.8 5.1 10 U 3.1 U 15 U 16 28.7 

TW-2D 12/16/2004 TW-2D-049 N 6270 

TW-2D 03/09/2005 TW-2D-056 N 5620 5800 

TW-2D 05/05/2005 TW-2D_050505-B1 N 5490 

TW-2D 06/15/2005 TW-02D-070 N 50 U 2 U 4.53 27.6 1 U 1 U 4780 1 U 1 U 5050 1 U 0.2 U 33.2 1 U 3.83 1 U 1 U 9.28 17.5 

TW-2D 06/15/2005 TW-02D-070 N 4460 

TW-2D 01/18/2006 TW-02D-089 N 1980 2180 

TW-2D 03/15/2006 TW-02D-093 N 1360 1360 

TW-2D 03/17/2006 TW-02D_031706 N 5 U 1530 1430 

TW-2D 04/05/2006 TW-02D_040506 N 5 U 1240 1350 

TW-2D 05/03/2006 TW-02D-098 N 1120 1120 

TW-2D 10/04/2006 TW-02D-110 N 910 872 

TW-2D 10/04/2007 TW-02D-136 N 228 210 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

TW-2S 06/09/2004 TW-2S_06-09-04 N 6820 7190 

TW-2S 07/29/2004 TW-2S-037 N 5610 5820 

TW-2S 07/29/2004 TW-2S-037Q N 50 U 25 U 10 U 63 3 U 3 U 5900 3 U 5 U 5 U 0.5 U 30 5 U 20 3 U 5 U 3 U 50 

TW-2S 07/29/2004 TW-2S-037Q N 153 

TW-2S 12/16/2004 TW-2S-049 N 141 5 U 10 U 56.8 3.1 U 3.1 U 5490 3.1 U 5 U 5080 2.1 U 0.2 U 15.6 5 U 10 U 3.1 U 15 U 10.9 217 

TW-2S 12/16/2004 TW-2S-049 N 5050 

TW-2S 03/11/2005 TW-2S-056 N 4240 4400 

TW-2S 06/16/2005 TW-02S-070 N 50 U 2 U 1 U 1 U 1 U 1 U 4180 1 U 1.73 3780 1 U 0.2 U 2 U 1 U 1 U 1 U 1 U 1 U 10 U

TW-2S 06/16/2005 TW-02S-070 N 1 U

TW-2S 10/07/2005 TW-02S-081 N 3340 3360 

TW-2S 03/15/2006 TW-02S-093 N 2870 2720 

TW-2S 05/03/2006 TW-02S-098 N 2600 2400 

TW-2S 10/04/2006 TW-02S-110 N 2130 1920 

TW-2S 10/04/2007 TW-02S-136 N 1220 1250 

TW-3D 01/18/2006 TW-03D-089 N 4720 4330 

TW-3D 02/08/2006 TW-03D-091 N 2880 3250 

TW-3D 03/08/2006 TW-03D-093 N 3210 3040 

TW-3D 03/17/2006 TW-03D_031706 N 5 U 3070 3350 

TW-3D 04/05/2006 TW-03D_040506 N 5 U 2980 3140 

TW-3D 04/06/2006 TW-03D-095 N 2710 2950 

TW-3D 05/11/2006 TW-03D-098 N 2690 2740 

TW-3D 06/15/2006 TW-03D-102 N 2450 2610 

TW-3D 07/12/2006 TW-03D-104 N 2440 2590 

TW-3D 08/09/2006 TW-03D-106 N 3060 2660 

TW-3D 09/07/2006 TW-03D-108 N 2440 2380 

TW-3D 10/04/2006 TW-03D-110 N 2460 2470 

TW-3D 11/01/2006 TW-03D-113 N 3180 2490 

TW-3D 12/06/2006 TW-03D-115 N 2090 2500 

TW-3D 01/10/2007 TW-03D-117 N 2580 2440 

TW-3D 02/06/2007 TW-03D-119 N 2310 2400 

TW-3D 03/07/2007 TW-03D-121 N 2500 2420 

TW-3D 06/13/2007 TW-03D-128 N 2350 2000 

TW-3D 07/11/2007 TW-03D-130 N 2390 2000 

TW-3D 08/08/2007 TW-03D-132 N 1800 1930 

TW-3D 09/05/2007 TW-03D-134 N 2110 2260 

TW-3D 10/03/2007 TW-03D-136 N 1860 2000 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1a.  Groundwater Data Summary – Site – Metals

TW-4 05/18/2006 TW-04-001D N 6.4 1 

TW-4 06/05/2006 TW-04-002C N 4.1 1 U

TW-4 10/09/2006 TW-04-110 N 26.6 28.5 

TW-4 03/07/2007 MW-94-121 FD 36.9 35.5 

TW-4 03/07/2007 TW-04-121 N 31.1 35.2 

TW-4 10/03/2007 MW-98-136 FD 32.7 33.6 

TW-4 10/03/2007 TW-04-136 N 32.2 33.4 

TW-4 05/08/2008 TW-04-143 N 23.2 22.6 

TW-5 05/10/2006 TW-05-001C N 1.3 1.1 J

TW-5 06/01/2006 TW-05-002C N 1 U 1 UJ

TW-5 10/09/2006 TW-05-110 N 3.2 3.6 

TW-5 10/04/2007 TW-05-136 N 7.5 6.6 

Notes:

(1)

(2)

N 

FD 

(3)

UJ

U

J

(4)

= Not detected; and

= Estimated.  

A blank entry indicates the associated chemical was not sampled-for in the associated well.  

Concentrations are reported in micrograms per liter (µg/L).  

Sample types are as follows:

Data qualifiers are as follows:

= Primary sample; and 

= Field duplicate sample.  

= Estimated non detect; 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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CW-1D 02/07/2005 CW-1D N 64.7 0.5 U 175000 3410 3.34 168 19400 172 0.58 26000 1320000 344 

CW-1D 02/22/2005 CW-01D-002 N 77 J 0.5 U 225000 2830 5 U 500 U 19600 169 0.566 15100 1810000 339 

CW-1D 09/15/2005 CW-01D-003 N 35.7 0.5 U 290000 3320 0.951 300 U 19100 50 U 0.972 22900 2080000 379 

CW-1D 12/19/2005 CW-01D-006 N 31.6 0.5 U 278000 3190 1.5 300 U 19500 500 U 1.22 27100 1470000 403 

CW-1D 06/06/2006 CW-01D-008 N 36.8 0.5 U 172000 2500 3.27 300 U 12400 500 U 3.36 19800 1390000 501 

CW-1D 10/10/2006 CW-01D-010 N 45 0.5 U 148000 2120 4.98 300 U 10200 500 U 3.78 15500 1190000 460 

CW-1D 05/02/2007 CW-01D-012 N 65 0.5 U 117000 2040 4.44 100 U 10300 1 U 2.19 9680 1490000 466 

CW-1D 10/17/2007 CW-01D-014 N 72.5 0.5 U 112000 2100 2.9 100 U 9760 1 U 2.66 9010 1420000 501 

CW-1M 02/08/2005 CW-1M N 78.1 0.5 U 91000 1210 3.36 50 U 13000 50 U 1.55 14400 570000 478 

CW-1M 02/22/2005 CW-01M-002 N 74.5 J 0.5 U 94900 1250 3.78 500 U 13300 5.09 1.57 10300 732000 239 

CW-1M 09/15/2005 CW-01M-003 N 56.1 0.5 U 122000 1600 2.34 300 U 9410 50 U 1.11 19300 1430000 318 

CW-1M 12/19/2005 CW-01M-006 N 51.1 0.5 U 97800 1550 2.45 300 U 7290 500 U 0.946 16300 837000 295 

CW-1M 12/19/2005 MW-92-006 FD 55.9 0.5 U 96400 1550 2.43 300 U 7170 500 U 0.995 15700 818000 299 

CW-1M 05/02/2006 CW-01M-CIS N 49 0.5 U 106000 1760 2.72 100 U 8940 1 U 0.832 9590 1310000 355 

CW-1M 10/11/2006 CW-01M-010 N 50 0.5 U 145000 1990 2.9 300 U 9020 500 U 1.44 15500 1120000 357 

CW-1M 05/02/2007 CW-01M-012 N 48 0.5 U 135000 2060 3.27 100 U 11200 1 U 1.83 11000 1450000 416 

CW-1M 10/17/2007 CW-01M-014 N 50 0.5 U 138000 2090 2.66 100 U 10900 1 U 2.31 10900 1420000 443 

CW-2D 02/08/2005 CW-2D N 40.3 0.5 U 280000 5260 3.32 81.2 15700 332 0.28 37200 2080000 571 

CW-2D 02/23/2005 CW-02D-002 N 37.3 J 0.5 U 278000 4160 5 U 500 U 16300 245 0.5 U 19000 2590000 526 

CW-2D 09/15/2005 CW-02D-003 N 33.1 0.5 U 355000 4170 0.982 300 U 13900 50 U 0.28 30900 2950000 601 

CW-2D 12/05/2005 CW-02D-006 N 29.9 0.5 U 324000 4360 1.44 300 U 12800 500 U 0.338 34300 2100000 700 

CW-2D 06/07/2006 CW-02D-008 N 29.1 0.5 U 280000 4230 3.26 300 U 12400 500 U 0.385 34400 2310000 554 

CW-2D 10/11/2006 CW-02D-010 N 32.5 0.5 U 271000 3790 3.62 300 U 9650 500 U 1.29 24200 2120000 546 

CW-2D 05/04/2007 CW-02D-012 N 42 0.5 U 106000 2660 1.29 100 U 5680 1 U 1.96 11500 1880000 526 

CW-2D 10/18/2007 CW-02D-014 N 46.7 0.5 U 77200 2100 7.26 100 U 4280 1 U 2.69 9860 1540000 489 

CW-2M 02/09/2005 CW-2M-001 N 74.4 0.5 U 85700 1600 3.51 50 U 7340 50 U 1.08 15700 837000 280 

CW-2M 02/09/2005 CW-90-001 FD 74.4 0.5 U 87800 1550 3.64 53.3 7500 50 U 1.08 16400 833000 294 

CW-2M 02/23/2005 CW-02M-002 N 67.1 J 0.5 U 98200 1620 5 U 500 U 7580 5 U 0.945 10100 1190000 289 

CW-2M 09/15/2005 CW-02M-003 N 51 0.5 U 110000 1880 2.3 300 U 7090 50 U 0.908 16000 1330000 342 

CW-2M 09/15/2005 MW-91-003 FD 48.4 0.5 U 103000 1870 2.3 300 U 6330 50 U 0.96 14200 1180000 341 

CW-2M 12/06/2005 CW-02M-006 N 54.3 0.5 U 112000 1690 2.53 300 U 8660 500 U 1 18800 935000 339 

CW-2M 12/06/2005 MW-91-006 FD 57 0.5 U 112000 1790 2.55 300 U 8760 500 U 0.962 18500 944000 363 

CW-2M 05/02/2006 CW-02M-CIS N 51.7 0.5 U 113000 1900 2.82 100 U 8720 1.19 0.821 10500 1450000 372 

CW-2M 10/11/2006 CW-02M-010 N 49.5 0.5 U 140000 1880 3.14 300 U 7260 500 U 1.01 17700 1160000 370 

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

CW-2M 05/04/2007 CW-02M-012 N 50 0.5 U 113000 2060 3.09 100 U 8740 1 U 0.703 10200 1350000 353 

CW-2M 10/18/2007 CW-02M-014 N 50 0.5 U 118000 2000 3.17 100 U 9370 1 U 1.09 10300 1350000 376 

CW-3D 02/08/2005 CW-3D N 52.5 0.5 U 340000 5100 2.08 182 29500 628 0.34 41000 2160000 561 

CW-3D 02/22/2005 CW-03D-002 N 77 J 0.5 U 346000 5060 5 U 500 U 29200 810 0.5 U 26400 3160000 546 

CW-3D 09/16/2005 CW-03D-003 N 33.1 0.5 U 422000 4930 1.4 300 U 29200 259 0.304 39800 3030000 672 

CW-3D 12/05/2005 CW-03D-006 N 35.3 0.5 U 424000 5640 0.5 U 300 U 24800 500 U 0.333 44900 2490000 794 

CW-3D 06/07/2006 CW-03D-008 N 33.5 0.5 U 367000 4800 2.23 300 U 22100 500 U 0.251 35500 2600000 615 

CW-3D 10/11/2006 CW-03D-010 N 32 0.5 U 353000 4500 2.87 300 U 18100 500 U 0.329 31700 2440000 615 

CW-3D 05/02/2007 CW-03D-012 N 37 0.5 U 207000 3700 5.05 100 U 16200 1.96 1.21 16900 2510000 594 

CW-3D 10/18/2007 CW-03D-014 N 46.7 0.5 U 105000 2570 5.84 100 U 8130 1 U 2.62 12100 1820000 546 

CW-3M 02/10/2005 CW-3M-001 N 62.2 0.5 U 152000 2370 3.12 50 U 14600 54.1 0.87 24400 1080000 352 

CW-3M 02/22/2005 CW-03M-002 N 87 J 0.5 U 186000 2250 5 U 500 U 15500 23.2 0.604 12500 1530000 351 

CW-3M 09/16/2005 CW-03M-003 N 45.9 0.5 U 205000 2960 2.57 300 U 14000 50 U 0.642 21100 1550000 464 

CW-3M 12/05/2005 CW-03M-006 N 48.8 0.5 U 224000 2600 2.22 300 U 11500 500 U 0.778 18800 1190000 420 

CW-3M 06/07/2006 CW-03M-008 N 45.7 0.5 U 209000 2740 2.28 300 U 15400 500 U 0.594 24500 1400000 444 

CW-3M 10/10/2006 CW-03M-010 N 45 0.5 U 252000 2690 2.77 300 U 15300 500 U 0.831 21100 1320000 381 

CW-3M 05/02/2007 CIS-001 N 45 0.5 U 221000 2900 3.47 100 U 18300 1 U 5.98 13900 1760000 401 2 U

CW-3M 05/02/2007 MW-91-012 FD 46 1 U 222000 2730 3.58 100 U 18100 1 U 13900 1780000 398 

CW-3M 10/18/2007 CW-03M-014 N 46.7 0.5 U 207000 2660 2.88 100 U 17500 1 U 0.799 13300 1670000 400 

CW-4D 02/07/2005 CW-4D N 65.9 0.5 U 287000 4270 3.21 114 18600 302 0.27 34200 1890000 530 

CW-4D 02/23/2005 CW-04D-002 N 39.7 J 0.5 U 282000 4130 5 U 500 U 19800 308 0.5 U 18000 2530000 508 

CW-4D 09/13/2005 CW-04D-003 N 31 0.5 U 367000 3710 1.01 300 U 21900 181 0.188 36600 2490000 534 

CW-4D 12/06/2005 CW-04D-006 N 38 0.5 U 318000 3560 1.73 300 U 20900 500 U 0.238 34100 1860000 608 

CW-4D 06/06/2006 CW-04D-008 N 39.2 0.5 U 284000 3710 2.8 300 U 17200 500 U 0.417 24000 2840000 504 

CW-4D 10/11/2006 CW-04D-010 N 31.5 0.5 U 353000 3850 3.2 300 U 14700 500 U 0.469 25600 2230000 575 

CW-4D 05/01/2007 CW-04D-012 N 36.5 0.5 U 217000 3260 4.55 100 U 14300 3.38 1.28 13600 2250000 569 

CW-4D 10/18/2007 CW-04D-014 N 40 0.5 U 197000 3280 5.01 100 U 12600 4.02 1.24 13300 2140000 549 

CW-4M 02/07/2005 CW-4M N 70.8 0.5 U 124000 1600 2.42 50.9 10400 50 U 1.48 17900 751000 241 

CW-4M 02/23/2005 CW-04M-002 N 64.6 J 0.5 U 113000 1590 5 U 500 U 9480 15.2 1.46 9800 1010000 237 

CW-4M 09/13/2005 CW-04M-003 N 51.7 0.5 U 149000 1560 1.5 300 U 10400 50 U 1.18 20900 1230000 240 

CW-4M 12/06/2005 CW-04M-006 N 73.3 0.5 U 237000 1200 1.73 300 U 18100 500 U 0.1 U 31500 1490000 230 

CW-4M 06/06/2006 CW-04M-008 N 53.9 0.5 U 171000 1780 1.63 300 U 9510 500 U 1.72 17700 1200000 262 

CW-4M 10/11/2006 CW-04M-010 N 55 0.5 U 156000 1730 2 300 U 9770 500 U 1.96 15600 937000 282 

CW-4M 05/01/2007 CIS-007 N 55 0.5 U 137000 1780 2.27 100 U 11500 1 U 1.77 10300 1200000 289 2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

CW-4M 10/18/2007 CW-04M-014 N 55 0.5 U 123000 1760 2.19 100 U 11200 1 U 1.55 9990 1120000 342 

CW-4M 10/18/2007 MW-91-014 FD 55 0.5 U 125000 1760 2.05 100 U 11400 1 U 1.39 10300 1160000 338 

MW-1 07/26/1997 07-26-1997_MW-1 N 1.6 

MW-1 09/01/1997 MW-1_09/01/1997 N 75 19300 93 3400 3600 104000 52 

MW-1 10/28/1997 MW-1_10/28/1997_LS N 7.95 

MW-1 12/18/1997 MW-1_12/18/1997_LS N 1 

MW-1 02/18/1998 MW-1_02/18/1998 N 1.55 

MW-1 05/14/1998 MW-1_5/14/1998_LS N 1.1 

MW-1 05/09/2005 MW-01-BKG-001 N 70.4 0.5 U 26000 111 0.735 100 U 5130 3.21 6.28 2 U 3960 119000 77.3 2 U

MW-1 07/18/2005 MW-01-BKG-002 N 66.1 0.5 U 30200 118 0.891 100 U 6090 4.34 6.16 J 2 U 4470 135000 66.6 2 U

MW-3 07/26/1997 07-26-1997_MW-3 N 3.2 

MW-3 07/26/1997 07-26-1997_MW-3D FD 3.47 

MW-3 09/01/1997 MW-3_09/01/1997 N 73 43900 198 7300 6300 243000 259 

MW-3 09/01/1997 MW-3D_09/01/1997 FD 69 43500 199 7300 6400 246000 263 

MW-3 10/28/1997 MW-3_10/28/1997 N 3.85 

MW-3 02/18/1998 MW-3_02/18/1998 N 2.4 

MW-3 02/18/1998 MW-3D_02/18/1998 FD 2.78 

MW-3 05/14/1998 MW-3_5/14/1998 N 3.1 

MW-3 05/09/2005 MW-03-BKG-001 N 89.8 0.5 U 35500 159 2.98 100 U 6590 19.3 11 2.43 4750 225000 182 2 U

MW-3 07/18/2005 MW-03-BKG-002 N 81.3 0.5 U 35800 164 3.05 100 U 6760 3.24 9 J 2 U 4930 234000 172 2 U

MW-4 07/26/1997 07-26-1997_MW-4 N 2.43 

MW-4 09/01/1997 MW-4_09/01/1997 N 98 30200 135 5000 6900 182000 190 

MW-4 10/28/1997 MW-4_10/28/1997_LS N 2.3 

MW-4 02/18/1998 MW-4_02/18/1998 N 3.01 

MW-4 05/14/1998 MW-4_5/14/1998_LS N 2.1 

MW-4 05/09/2005 MW-04-BKG-001 N 104 0.5 U 27300 111 1.93 100 U 4920 3.19 6.28 2 U 4870 178000 151 2 U

MW-4 07/18/2005 MW-04-BKG-002 N 107 0.5 U 30100 115 1.73 100 U 5590 1.76 5.49 J 2 U 5750 202000 152 2 U

MW-5 07/26/1997 07-26-1997_MW-5 N 6.6 

MW-5 09/01/1997 MW-5_09/01/1997 N 71 42500 233 7500 7100 248000 212 

MW-5 10/28/1997 MW-5_10/28/1997_LS N 6.1 

MW-5 02/18/1998 MW-5_02/18/1998 N 5.01 

MW-5 05/14/1998 MW-5_5/14/1998_LS N 6.2 

MW-5 05/13/2005 MW-05-BKG-001 N 62.6 0.5 U 46900 232 4.73 100 U 9130 3.51 18.9 J 3 5770 262000 227 2 U

MW-5 07/18/2005 MW-05-BKG-002 N 68.6 0.5 U 52000 230 4.97 100 U 10200 1.34 14.8 J 3.77 6600 291000 214 2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-6 07/26/1997 07-26-1997_MW-6 N 8.6 

MW-6 09/01/1997 MW-6_09/01/1997 N 2 U 180 9800 1800 3600 139000 95 

MW-6 10/28/1997 MW-6_10/28/1997_LS N 8.3 

MW-6 02/18/1998 MW-6_02/18/1998 N 7.92 

MW-6 05/14/1998 MW-6_5/14/1998_LS N 8.45 

MW-6 05/13/2005 MW-06-BKG-001 N 180 0.5 U 9740 18.9 6.87 100 U 1970 2.21 2.77 2 U 3080 148000 57.4 2 U

MW-6 07/18/2005 MW-06-BKG-002 N 183 0.5 U 9600 21.5 7.24 100 U 2030 1 U 2.69 2 U 3610 150000 69 2 U

MW-7 07/26/1997 07-26-1997_MW-7 N 3.78 

MW-7 09/01/1997 MW-7_09/01/1997 N 107 18000 127 3100 5000 203000 163 

MW-7 10/28/1997 MW-7_10/28/1997_LS N 4.6 

MW-7 02/18/1998 MW-7_02/18/1998 N 3.8 

MW-7 05/14/1998 MW-7_5/14/1998_LS N 4.3 

MW-7 05/13/2005 MW-07-BKG-001 N 107 0.5 U 14700 117 4.68 100 U 2720 17.3 7.83 2 U 3510 207000 151 2 U

MW-7 07/18/2005 MW-07-BKG-002 N 112 0.5 U 16000 119 5.07 100 U 3110 1.85 7.06 J 2 U 4060 233000 153 2 U

MW-8 07/26/1997 07-26-1997_MW-8 N 1.3 

MW-8 09/01/1997 MW-8_09/01/1997 N 75 49400 108 8800 7000 189000 265 

MW-8 10/28/1997 MW-8_10/28/1997_LS N 1.5 

MW-8 02/18/1998 MW-8_02/18/1998 N 1.24 

MW-8 05/14/1998 MW-8_5/14/1998_LS N 1.1 

MW-8 05/13/2005 MW-08-BKG-001 N 73 0.5 U 52100 91.6 0.868 100 U 9920 2.98 20.5 J 2 U 6600 201000 273 2 U

MW-8 07/18/2005 MW-08-BKG-002 N 76.2 0.5 U 55800 94.7 1 100 U 11000 1.32 15 J 2 U 7440 224000 284 2 U

MW-9 07/01/1997 MW-9_07/01/1997 N 126 0.2 204000 800 0.2 58700 250 0.7903 16900 321000 246 0.2 U

MW-9 07/01/1997 MW-9_07/01/1997 N 120 0.08 200000 780 0.13 59000 230 1.62576 13000 320000 240 0.02 U

MW-9 09/01/2000 MW-9_09/01/2000 N 121 0.2 J 246000 945 0.2 64200 2.4 J 1.9193 20700 330000 270 2 UJ

MW-9 11/28/2001 MW-9_11/28/2001 N 111 0.2 U 251000 982 0.18 67300 2.8 J 2.07736 16600 323000 264 0.2 U

MW-9 06/12/2003 MW-9-006 N 148 0.5 U 235000 592 0.2 U 500 U 61400 500 U 8.6 17800 397000 238 

MW-9 06/09/2004 MW-9-030 N 120 0.1 U 221000 780 0.1 U 500 U 47000 10 U 9.1 12500 396000 250 0.4 U

MW-9 12/17/2004 MW-09-049 N 223000 300 U 57300 50 U 15900 247000 

MW-9 03/07/2006 MW-09-093 N 131 0.5 U 176000 665 500 U 47800 500 U 9.53 12000 377000 229 

MW-9 03/07/2006 MW-90-093 FD 134 0.5 U 169000 665 500 U 46000 500 U 9.39 11700 352000 227 

MW-9 05/03/2007 CIS-003 N 128 1 U 152000 733 0.5 U 100 U 44300 1 U 22.6 12200 415000 246 2 U

MW-9 10/04/2007 MW-09-136 N 159000 20 U 49000 20 U 428000 

MW-10 07/01/1997 MW-10_07/01/1997 N 388 0.44 42200 280 23.9 10210 670 3.81602 13800 456000 341 0.2 U

MW-10 09/01/2000 MW-10_09/01/2000 N 371 0.2 J 59800 393 24.6 9100 1.4 J 3.8386 13400 517000 410 2 UJ
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-10 11/28/2001 MW-10_11/28/2001 N 315 0.2 U 51700 524 15.9 8500 2.6 J 4.1773 6100 364000 445 0.2 U

MW-10 06/12/2003 MW-10-006 N 309 0.5 U 120000 732 11.7 500 U 19700 500 U 16.1 15500 773000 433 

MW-10 06/10/2004 MW-10-030 N 240 0.1 U 134000 740 10 500 U 16200 15 22400 808000 420 0.4 U

MW-10 09/21/2004 MW-10-043 N 18800 500 U

MW-10 12/17/2004 MW-10-049 N 103000 300 U 16600 50 U 13300 478000 

MW-10 03/08/2005 MW-10-056 N 95700 50 U 17200 50 U 18000 626000 

MW-10 03/08/2005 MW-90-056 FD 101000 50 U 18200 50 U 20400 616000 

MW-10 06/16/2005 MW-10-070 N 119000 100 U 21000 1 U 11800 746000 1510

MW-10 03/06/2006 MW-10-093 N 298 0.5 U 68800 474 100 U 11500 1 U 14 8590 562000 359 

MW-10 05/04/2006 MW-10-CIS N 261 0.5 U 74700 552 10.9 100 U 12700 1 U 10.6 9010 639000 392 

MW-10 12/14/2006 MW-10-115 N 37000 5910 7040 487000 

MW-10 10/02/2007 MW-10-136 N 59800 100 U 11500 20 U 461000 

MW-10 10/02/2007 MW-10-136 N 20 U

MW-11 07/01/1997 MW-11_07/01/1997 N 141 0.4 173000 590 1.4 28600 500 1.62576 17100 332000 415 0.2 U

MW-11 09/01/2000 MW-11_09/01/2000 N 108 0.1 J 202000 592 0.97 26000 3.3 J 1.98704 14800 330000 490 0.2 UJ

MW-11 11/28/2001 MW-11_11/28/2001 N 121 0.2 U 125000 530 0.98 16600 3.5 J 0.51934 7000 209000 425 0.2 U

MW-11 06/12/2003 MW-11-006 N 126 0.5 U 172000 418 0.73 500 U 22200 500 U 8.6 11600 305000 344 

MW-11 06/12/2003 MW-41-006 FD 126 0.5 U 174000 468 0.69 500 U 21000 500 U 8.7 11300 346000 343 

MW-11 06/10/2004 MW-11-030 N 100 0.1 U 197000 460 0.6 500 U 19100 8.3 9160 326000 320 0.4 U

MW-11 09/21/2004 MW-11-043 N 22400 500 U

MW-11 12/17/2004 MW-11-049 N 170000 300 U 21000 50 U 15000 224000 

MW-11 03/08/2005 MW-11-056 N 160000 50 U 22000 50 U 15900 335000 

MW-11 06/16/2005 MW-11-070 N 187000 100 U 24900 1 U 11200 345000 2180

MW-11 03/06/2006 MW-11-093 N 97.6 0.5 U 179000 498 100 U 23800 1 U 9.21 9640 345000 328 

MW-11 05/03/2007 CIS-021 N 92.5 J 1 U 128000 469 1.02 100 U 18500 1 U 9.64 J 8310 286000 282 2 U

MW-11 05/03/2007 CIS-089 FD 148 J 1 U 130000 466 0.998 100 U 18500 1 U 16.4 J 8410 288000 324 2 U

MW-11 07/17/2007 MW-11_071707 N 87.5 125000 470 500 U 5 U 8.44 8330 280000 251 2 U

MW-12 07/01/1997 MW-12_07/01/1997 N 316 0.2 5800 595 6.59 1600 14 0.51934 5400 556000 185 0.2 U

MW-12 09/01/2000 MW-12_09/01/2000 N 556 0.4 J 25600 557 3.87 4300 7.5 2.4838 6800 745000 559 0.2 UJ

MW-12 11/29/2001 MW-12_11/29/2001 N 371 0.2 U 10300 854 3.9 1900 4.6 J 1.6935 4100 894000 206 0.2 U

MW-12 06/11/2003 MW-12-006 N 264 0.5 U 9070 1050 2.9 500 U 2050 500 U 4.3 7620 910000 251 

MW-12 06/09/2004 MW-12-030 N 200 0.1 U 9920 1100 2.9 500 U 2020 10 U 4.6 3150 1030000 270 0.8 

MW-12 06/09/2004 MW-92-030 FD 200 0.1 U 9950 1200 2.9 500 U 1970 10 U 4.6 3220 993000 260 0.4 U

MW-12 09/20/2004 MW-12-043 N 2250 500 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-12 03/10/2005 MW-12-056 N 9680 50 U 1730 50 U 8540 745000 

MW-12 03/10/2005 MW-91-056 FD 8360 50 U 1580 50 U 8510 714000 

MW-12 06/13/2005 MW-12-070 N 8630 500 U 1670 500 U 4550 762000 436

MW-12 06/13/2005 MW-12-070 N 10300 100 U 2180 4.03 4070 963000 

MW-12 09/16/2005 MW-12-003 N 235 0.729 7120 778 3.75 300 U 1320 107 4.13 4630 718000 295 

MW-12 12/13/2005 MW-12-087 N 300 U 500 U

MW-12 04/18/2006 MW-12-093 N 242 0.5 U 7570 821 100 U 1620 1 U 4.7 3360 789000 262 

MW-12 05/01/2006 MW-12-098 N 8130 100 U 1620 1 U 3410 870000 

MW-12 10/04/2007 MW-12-136 N 21200 500 U 4990 500 U 1340000 

MW-12 10/04/2007 MW-90-136 FD 500 U 500 U

MW-13 07/01/1997 MW-13_07/01/1997 FD 110 0.09 130000 470 0.45 21000 240 0.88062 9800 220000 160 0.02 U

MW-13 07/01/1997 MW-13_07/01/1997 N 88.2 0.2 123000 475 0.71 20300 210 1.15158 10500 222000 159 0.2 U

MW-13 09/01/2000 MW-13_09/01/2000 N 82 0.02 UJ 109000 537 1.5 15000 3.1 J 0.94836 9700 293000 184 0.2 UJ

MW-13 11/29/2001 MW-13_11/29/2001 N 102 0.2 U 100000 528 1.4 13600 15 1.17416 6100 281000 144 0.2 U

MW-13 06/12/2003 MW-13-006 N 97.6 0.5 U 112000 500 1.2 500 U 14600 500 U 4.2 10000 311000 166 

MW-13 06/09/2004 MW-13-030 N 79 0.1 U 124000 500 1 500 U 13300 10 U 4.4 5470 300000 150 0.4 U

MW-13 12/13/2005 MW-90-087 FD 300 U 500 U

MW-13 03/08/2006 MW-13-093 N 89.9 0.5 U 103000 424 500 U 12900 500 U 4.68 6690 U 253000 J 153 

MW-13 03/08/2006 MW-91-093 FD 84.8 0.5 U 103000 419 500 U 12900 500 U 4.6 6140 U 254000 J 152 

MW-13 05/02/2006 MW-13-CIS N 87.1 0.5 U 95700 396 1.28 100 U 13300 1 U 4.57 6050 288000 161 

MW-13 10/02/2007 MW-13-136 N 88300 20 U 13000 20 U 238000 

MW-14 07/01/1997 MW-14_07/01/1997 N 90.4 0.1 J 64800 340 3.2 12300 240 1.10642 10300 232000 160 0.2 U

MW-14 09/01/2000 MW-14_09/01/2000 N 84 0.02 UJ 73500 378 2.36 10900 1.2 J 1.26448 10800 242000 174 0.2 UJ

MW-14 11/30/2001 MW-14_11/30/2001 N 85.2 0.2 U 68800 368 2.4 10300 33 1.30964 7900 229000 108 0.2 U

MW-14 06/12/2003 MW-14-006 N 106 0.5 U 64100 340 2 500 U 9760 500 U 5.6 10200 210000 142 

MW-14 06/08/2004 MW-14-030 N 89 0.1 U 66500 310 1.8 500 U 9000 10 U 5.5 6430 237000 140 0.4 U

MW-14 06/08/2004 MW-90-030 FD 88 0.1 U 73300 310 1.8 500 U 9100 10 U 5.5 6930 262000 140 0.4 U

MW-14 09/08/2004 MW-14-042 N 20.8 U 5.74 

MW-14 05/11/2005 MW-14-WQ6 N 70700 1010 10300 34 7810 227000 

MW-14 03/09/2006 MW-14-093 N 89.9 0.5 U 68900 302 500 U 9810 500 U 5.18 6540 215000 136 

MW-14 05/02/2006 MW-14-CIS N 87.1 0.5 U 73000 312 2.2 100 U 10900 1 U 5.37 8020 242000 126 

MW-14 10/02/2007 MW-14-136 N 62500 60.7 9910 20 U 191000 

MW-15 07/01/1997 MW-15_07/01/1997 N 92.7 0.08 J 53800 255 1.3 16800 580 0.72256 9500 163000 132 0.2 U

MW-15 09/01/2000 MW-15_09/01/2000 N 104 0.2 J 68900 313 0.83 16100 0.86 J 0.99352 8900 186000 134 0.2 UJ
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-15 11/29/2001 MW-15_11/29/2001 N 85.2 0.14 J 89200 424 0.87 21600 13 1.30964 7300 182000 108 0.2 U

MW-15 06/12/2003 MW-15-006 N 106 0.5 U 89400 333 0.8 500 U 20700 500 U 4.8 10400 179000 111 

MW-15 06/07/2004 MW-15-030 N 81 0.1 U 95300 330 0.4 500 U 22500 10 U 4.6 6960 170000 110 0.4 U

MW-15 03/07/2006 MW-15-093 N 77.1 0.5 U 139000 420 500 U 34900 500 U 5.65 11200 207000 138 

MW-15 05/04/2007 CIS-026 N 72.5 0.5 U 139000 542 0.54 100 U 32800 1 U 9.73 9900 191000 185 2 U

MW-15 10/02/2007 MW-15-136 N 89100 20 U 23900 20 U 157000 

MW-19 06/15/1998 MW-19_06/15/1998 N 84 0.2 125000 634 18900 18 1.10642 J 11600 J 341000 203 0.2 U

MW-19 09/01/2000 MW-19_09/01/2000 N 88 0.1 J 123000 667 2.27 19500 1.8 J 0.99352 12700 358000 182 0.2 UJ

MW-19 11/29/2001 MW-19_11/29/2001 N 76.7 0.2 U 117000 663 2.4 17900 10 1.129 8300 358000 131 0.2 U

MW-19 06/11/2003 MW-19-006 N 100 0.5 U 125000 574 2.5 500 U 18900 500 U 4.8 9630 345000 181 

MW-19 06/08/2004 MW-19-030 N 83 0.1 U 114000 540 1.7 500 U 16100 10 U 4.9 6360 309000 190 0.4 U

MW-19 03/09/2006 MW-19-093 N 92.5 0.5 U 116000 484 500 U 17800 500 U 4.88 7450 332000 195 

MW-19 05/02/2006 MW-19-CIS N 81.6 0.5 U 118000 502 2.26 100 U 18800 1 U 4.86 8150 358000 191 

MW-19 10/05/2007 MW-19-136 N 110000 20 U 19300 20 U 334000 

MW-20-70 06/15/1998 MW-20/70_06/15/1998 N 81 0.2 J 228000 876 52400 12 9.52876 J 17600 J 439000 459 0.2 U

MW-20-70 06/15/1999 MW-20/70_06/15/1999 N 79 0.54 213000 917 2.15 48800 5 U 8.1288 13900 431000 389 0.2 U

MW-20-70 09/01/2000 MW-20/70_09/01/2000 N 84 0.3 J 203000 841 2.3 44900 4.9 J 2.4838 16200 460000 474 0.2 UJ

MW-20-70 11/30/2001 MW-20/70_11/30/2001 N 98 0.2 U 216000 849 2.1 51500 6.6 3.31926 12500 510000 354 0.22 

MW-20-70 06/11/2003 MW-20-70-006 N 89.1 0.5 U 245000 909 1.9 500 U 60600 500 U 8.8 20 U 14000 462000 430 

MW-20-70 03/03/2004 MW-20-70-016 N 75 230000 890 52000 9.7 11000 480000 440 

MW-20-70 03/03/2004 MW-90-016 FD 72 220000 890 51000 9.7 11000 460000 440 

MW-20-70 05/11/2004 MW-20-070-026 N 76 210000 800 48000 10 9700 490000 450 

MW-20-70 06/11/2004 MW-20-70-030 N 0.1 U 0.4 U

MW-20-70 09/24/2004 MW-20-070-043 N 74 180000 824 58500 500 U 9.7 12000 430000 402 

MW-20-70 09/24/2004 MW-20-070-043 N 52000 

MW-20-70 12/16/2004 MW-20-070-049 N 70 138000 753 2.66 J 300 U 52500 50 U 9.68 12000 J 410000 374 

MW-20-70 12/16/2004 MW-20-070-049 N 177000 J 9050 

MW-20-70 12/16/2004 MW-20-070-049 N 70 177000 J 753 2.66 J 300 U 52500 50 U 9.68 9050 410000 374 

MW-20-70 03/10/2005 MW-20-70-056 N 81.7 198000 740 50 U 55400 50 U 9.98 9890 431000 378 

MW-20-70 06/15/2005 MW-20-070-070 N 73.8 0.5 U 189000 749 1.83 100 U 55400 1 UJ 9.79 10500 433000 2970 388 

MW-20-70 06/15/2005 MW-92-070 FD 71.3 0.5 U 204000 760 1.82 100 U 60700 7.7 J 9.81 11400 468000 3250 392 

MW-20-70 10/11/2005 MW-20-070-081 N 69.9 198000 737 300 U 49900 500 U 9.48 14600 323000 359 

MW-20-70 12/15/2005 MW-20-070-087 N 77.8 138000 645 300 U 42300 500 U 9.9 14500 267000 326 

MW-20-70 03/10/2006 MW-20-070-093 N 82.2 0.5 U 161000 679 100 U 48600 1 U 10.5 9220 424000 358 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-20-70 05/05/2006 MW-20-070-CIS N 74.5 0.5 U 162000 696 1.34 100 U 49200 1 U 9.86 9550 461000 376 

MW-20-70 10/03/2006 MW-20-070-110 N 85 158000 677 47600 13 9820 472000 357 

MW-20-70 10/03/2006 MW-90-110 FD 80 154000 669 45900 12.9 9510 466000 352 

MW-20-70 12/13/2006 MW-20-070-115 N 77.5 149000 678 44300 12.7 9090 458000 352 

MW-20-70 03/14/2007 MW-20-070-121 N 80 139000 689 42200 13.7 8830 451000 358 

MW-20-70 05/03/2007 MW-20-070-125 N 77.5 139000 697 41200 25.1 8650 390000 344 

MW-20-70 10/11/2007 MW-20-070-136 N 80 130000 699 20 U 39100 20 U 15.6 11000 600000 367 

MW-20-100 06/15/1999 MW-20/100_06/15/1999 N 79 11 156000 1400 3.5 20000 200 4.516 15800 1220000 1060 0.03 

MW-20-100 09/01/2000 MW-20/100_09/01/2000 N 97 0.2 UJ 157000 1380 3.6 19700 56 2.9354 19700 1150000 884 0.2 UJ

MW-20-100 11/30/2001 MW-20/100_11/30/2001 N 89.5 0.2 U 147000 1360 3.4 20100 45 3.40958 12300 1050000 659 0.2 U

MW-20-100 06/11/2003 MW-20-100-006 N 97.6 0.5 U 165000 1360 1.9 500 U 20700 500 U 9.3 28 U 15600 1050000 726 

MW-20-100 03/03/2004 MW-20-100-016 N 82 170000 1300 20000 9.6 11000 1100000 740 

MW-20-100 05/11/2004 MW-20-100-026 N 81 150000 1300 18000 9.6 10000 1100000 700 

MW-20-100 06/11/2004 MW-20-100-030 N 0.1 U 0.4 U

MW-20-100 09/24/2004 MW-20-100-043 N 100 140000 1180 23000 8.85 13000 860000 621 

MW-20-100 12/16/2004 MW-20-100-049 N 90 152000 1050 4.77 J 23400 8.5 16600 772000 562 

MW-20-100 03/10/2005 MW-20-100-056 N 84.2 133000 466 19800 9.98 8980 712000 511 

MW-20-100 06/15/2005 MW-20-100-070 N 84 0.5 U 137000 921 2.86 500 U 21300 500 U 9.02 9060 592000 506 

MW-20-100 10/11/2005 MW-20-100-081 N 82.3 170000 887 23700 8.87 15200 500000 484 

MW-20-100 12/15/2005 MW-20-100-087 N 82.7 136000 813 21400 9.65 14800 406000 404 

MW-20-100 03/10/2006 MW-20-100-093 N 92.5 0.5 U 171000 861 500 U 27000 500 U 9.94 7750 597000 475 

MW-20-100 05/05/2006 MW-20-100-098 N 82.5 193000 927 32000 9.99 10800 577000 522 

MW-20-100 10/03/2006 MW-20-100-110 N 90 202000 863 34400 13.4 10900 J 568000 456 

MW-20-100 12/13/2006 MW-20-100-115 N 97.5 205000 861 32200 12.3 11400 579000 459 

MW-20-100 12/13/2006 MW-90-115 FD 92.5 205000 874 32200 12.2 9550 575000 457 

MW-20-100 03/14/2007 MW-20-100-121 N 87.5 194000 847 31700 14.2 9900 521000 477 

MW-20-100 05/03/2007 MW-20-100-125 N 87.5 209000 879 36000 23.2 12000 J 559000 493 

MW-20-100 05/03/2007 MW-90-125 FD 87.5 208000 888 34600 19.7 9630 J 532000 484 

MW-20-100 10/10/2007 MW-20-100-136 N 92 190000 858 35 32000 20 U 3.25 15000 560000 468 

MW-20-130 06/15/1999 MW-20/130_06/15/1999 N 54 0.73 421000 6050 3.2 23900 51 6.0966 51200 3800000 946 0.2 U

MW-20-130 09/01/2000 MW-20/130_09/01/2000 N 46 0.2 J 430000 5820 3.2 22200 1 J 7.2256 61700 3650000 1220 0.2 UJ

MW-20-130 11/30/2001 MW-20/130_11/30/2001 N 51.1 0.2 U 409000 6000 3.3 21700 5 U 6.6611 43800 3660000 934 0.2 U

MW-20-130 06/11/2003 MW-20-130-006 N 57.3 0.5 U 418000 5790 3.6 500 U 19800 500 U 6.1 40 U 54200 3630000 967 

MW-20-130 03/03/2004 MW-20-130-016 N 45 400000 6200 19000 6.2 35000 3500000 960 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-20-130 05/11/2004 MW-20-130-026 N 62 280000 3300 14000 9.8 26000 2500000 1000 

MW-20-130 06/11/2004 MW-20-130-030 N 0.1 U 0.4 U

MW-20-130 09/24/2004 MW-20-130-043 N 66 240000 7240 15000 500 U 9.8 33000 2400000 2280 

MW-20-130 09/24/2004 MW-20-130-043 N 14700 

MW-20-130 01/27/2005 MW-20-130-049 N 80.5 313000 3790 2.45 50 U 16100 50 U 10.4 43500 2260000 1140 

MW-20-130 03/09/2005 MW-20-130-056 N 68.9 219000 3120 50 U 12100 50 U 10.9 24700 2250000 1080 

MW-20-130 03/09/2005 MW-93-056 FD 68.9 231000 3080 50 U 12800 50 U 10.9 25400 2390000 1080 

MW-20-130 06/15/2005 MW-20-130-070 N 68.7 0.5 U 352000 3410 2.52 100 U 23200 1 U 11.1 31300 2980000 7540 1230 

MW-20-130 10/07/2005 MW-20-130-081 N 72.4 349000 3010 300 U 13900 500 U 10.9 38400 2070000 1210 

MW-20-130 12/16/2005 MW-20-130-087 N 63.2 324000 3260 300 U 16300 500 U 10.7 44400 1780000 1000 

MW-20-130 03/10/2006 MW-20-130-093 N 74.5 0.5 U 312000 3370 100 U 18900 1 U 10.6 27700 2730000 1250 

MW-20-130 05/05/2006 MW-20-130-098 N 69.2 349000 3900 100 U 20300 1 U 8.95 27700 2810000 1280 

MW-20-130 10/18/2006 MW-20-130-110 N 70 358000 3680 20900 11.5 28000 2870000 1100 

MW-20-130 12/13/2006 MW-20-130-115 N 72.5 335000 3970 19700 10.6 27600 2900000 1250 

MW-20-130 12/13/2006 MW-95-115 FD 72.5 328000 3950 19100 10.5 27300 2830000 1260 

MW-20-130 03/08/2007 MW-20-130-121 N 70 353000 3930 21300 11.3 27000 2760000 1240 

MW-20-130 03/08/2007 MW-90-121 FD 72.5 351000 3900 21300 11.3 26800 2750000 1210 

MW-20-130 05/03/2007 MW-20-130-125 N 75 338000 4020 22500 9.8 J 27800 2550000 1310 

MW-20-130 05/03/2007 MW-95-125 FD 72.5 338000 3950 21900 20.4 J 27300 2550000 1290 

MW-20-130 10/05/2007 MW-20-130-136 N 77 310000 3670 1000 U 19000 1000 U 11.6 31000 2900000 1070 

MW-21 09/01/2000 MW-21_09/01/2000 N 364 0.07 J 569000 3110 2 163000 7.1 1.6935 38200 2410000 3200 0.2 UJ

MW-21 11/30/2001 MW-21_11/30/2001 N 332 0.2 U 518000 2770 2 152000 660 2.68702 21400 2530000 2830 0.2 U

MW-21 06/12/2003 MW-21-006 N 556 0.5 U 432000 2270 2.3 500 U 119000 1040 0.35 24100 2330000 2500 

MW-21 06/08/2004 MW-21-030 N 470 0.1 U 366000 2500 0.1 U 500 U 110000 150 0.9 12000 3250000 2000 0.4 U

MW-21 10/04/2007 MW-21-136 N 417000 20 U 180000 111 3500000 

MW-22 06/15/1998 MW-22_06/15/1998 N 509 7.07 791000 8860 153000 5000 2.9354 J 51400 J 5210000 1400 0.2 J

MW-22 09/01/2000 MW-22_09/01/2000 N 307 3.2 J 886000 10800 2.65 205000 5700 5.1934 73400 6370000 1330 0.2 UJ

MW-22 11/29/2001 MW-22_11/29/2001 N 251 1.4 478000 9970 3.2 97900 3900 6.75142 25600 3600000 1380 0.2 U

MW-22 06/10/2003 MW-22-006 N 383 0.84 584000 10000 2.7 2680 102000 3270 2 U 56300 4870000 1250 

MW-22 06/07/2004 MW-22-030 N 360 1.2 634000 8500 1.4 4130 125000 3900 4 U 27200 6460000 1400 0.4 U

MW-22 06/17/2005 MW-22-070 N 651 4.86 791000 9940 0.5 U 9470 197000 3660 0.5 U 28400 6100000 2190 

MW-22 03/15/2006 MW-22-093 N 357 1.97 816000 10800 5490 184000 5210 0.5 UJ 45100 6660000 1880 

MW-22 10/10/2007 MW-22-136 N 792000 8800 6190 229000 3750 1 U 6080000 2260 

MW-23 06/15/1998 MW-23_06/15/1998 N 265 0.44 675000 6190 73000 4000 2.9354 J 63100 J 3500000 421 1.9 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-23 09/01/2000 MW-23_09/01/2000 N 285 0.4 J 582000 6370 1.8 89700 2200 3.8386 55300 3260000 47 0.2 UJ

MW-23 11/30/2001 MW-23_11/30/2001 N 162 0.62 653000 6210 1.8 79400 1600 3.68054 48700 3490000 491 0.2 U

MW-23 06/12/2003 MW-23-006 N 143 0.5 U 718000 5560 1 U 500 U 77700 1250 0.86 60800 3360000 730 

MW-23 06/08/2004 MW-23-030 N 82 0.1 U 204000 5700 1 U 500 U 77100 480 3.6 28400 989000 690 0.4 U

MW-23 03/08/2006 MW-23-093 N 77.1 0.5 U 743000 5590 500 U 78500 500 U 3.53 40700 3290000 702 

MW-23 10/04/2007 MW-23-136 N 716000 20 U 90200 20 U 3390000 

MW-24A 06/15/1998 MW-24A_06/15/1998 N 146 0.2 89200 J 740 18500 J 71 6.3224 12200 608000 405 0.2 U

MW-24A 09/01/2000 MW-24A_09/01/2000 N 150 0.3 J 73300 806 5.78 15100 0.79 J 4.0644 9600 648000 355 0.2 UJ

MW-24A 11/29/2001 MW-24A_11/29/2001 N 158 0.2 U 60200 880 5.2 11900 0.7 J 3.47732 6100 504000 409 0.2 U

MW-24A 06/12/2003 MW-24-A-006 N 202 0.5 U 67300 754 4.8 500 U 11700 500 U 15.1 12300 700000 310 

MW-24A 06/08/2004 MW-24A-030 N 180 0.1 U 63000 770 4.9 500 U 10600 10 U 15 5880 826000 300 0.4 U

MW-24A 03/06/2006 MW-24A-093 N 288 0.5 U 57700 633 500 U 10600 500 U 15.9 7630 618000 316 

MW-24A 07/18/2007 MW-24A_071807 N 310 42000 410 500 U 5 U 18.3 5610 565000 372 2 U

MW-24B 06/15/1998 MW-24B_06/15/1998 N 62 0.42 231000 3830 8700 J 240 J 3.1612 J 42800 J 2810000 1350 0.1 J

MW-24B 09/01/2000 MW-24B_09/01/2000 N 53 0.09 J 238000 3830 3.5 6600 110 8.8062 49300 2910000 1450 0.2 UJ

MW-24B 11/29/2001 MW-24B_11/29/2001 N 55.4 0.26 224000 3700 3.5 6000 70 6.95464 31400 2830000 1310 0.2 U

MW-24B 06/12/2003 MW-24B-006 N 63.4 0.5 U 213000 3350 2.7 500 U 5870 500 U 15.7 48400 2840000 1270 

MW-24B 06/08/2004 MW-24B-030 N 51 0.1 U 266000 3600 1.8 500 U 5190 50 16 25800 3560000 1300 0.4 U

MW-24B 03/07/2006 MW-24B-093 N 48.8 0.5 U 311000 4080 500 U 7450 500 U 13.8 36400 3220000 1210 

MW-24B 05/04/2006 MW-24B-CIS N 53.2 0.5 U 296000 4450 2.08 100 U 7750 26.6 11.4 32900 3380000 1260 

MW-24B 05/04/2006 MW-90-CIS FD 45.3 0.5 U 301000 4380 2.12 100 U 7590 26.4 11.5 32900 3370000 1260 

MW-24B 07/18/2007 MW-24B_071807 N 50 329000 4820 500 U 22.7 12.1 34500 3270000 1060 2 U

MW-24BR 06/15/1998 MW-24BR_06/15/1998 N 2 U 0.46 187000 3980 370 5 U 1.82898 243000 J 3010000 886 0.2 U

MW-24BR 09/01/2000 MW-24BR_09/01/2000 N 40 0.3 J 101000 4830 5.04 2600 140 3.1612 50700 3180000 992 0.2 UJ

MW-24BR 11/29/2001 MW-24BR_11/29/2001 N 93.7 0.2 U 122000 5380 4.4 3900 500 2.55154 31500 3420000 366 0.15 J

MW-24BR 06/13/2003 MW-24BR-006 N 114 0.5 U 110000 4590 5.2 500 U 3550 500 U 2 U 36400 2830000 409 

MW-24BR 06/08/2004 MW-24BR-030 N 50 0.1 U 122000 4600 1.4 500 U 3140 730 4 U 21300 3820000 470 0.5 

MW-24BR 03/16/2006 MW-24BR-093 N 129 0.5 U 109000 4430 500 U 3810 500 U 0.5 U 25700 2930000 363 

MW-24BR 10/04/2007 MW-24BR-136 N 126000 20 U 4800 409 3350000 

MW-25 06/15/1999 MW-25_06/15/1999 N 113 1.6 123000 221 1.3 25000 5 U 1.64834 12300 306000 266 0.2 U

MW-25 09/01/2000 MW-25_09/01/2000 N 110 0.08 J 108000 372 1.3 21500 2.1 J 1.33222 12200 268000 267 0.2 UJ

MW-25 11/29/2001 MW-25_11/29/2001 N 132 0.2 U 101000 507 1.2 19400 4 J 1.21932 8400 256000 223 0.2 U

MW-25 06/12/2003 MW-25-006 N 151 0.5 U 92000 346 1.2 500 U 17000 500 U 4.2 8 U 10300 257000 217 

MW-25 06/12/2003 MW-42-006 FD 151 0.5 U 113000 349 1.3 500 U 18900 500 U 4.2 11300 270000 216 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-25 03/03/2004 MW-25-016 N 140 92000 300 18000 4.2 7800 230000 220 

MW-25 05/14/2004 MW-25-026 N 130 89000 310 19000 4.2 8000 230000 210 

MW-25 06/09/2004 MW-25-030 N 0.1 U 108000 500 U 17100 10 U 0.4 U

MW-25 09/22/2004 MW-25-043 N 140 81000 296 16600 500 U 3.93 7400 230000 196 

MW-25 09/22/2004 MW-25-043 N 16000 

MW-25 03/09/2005 MW-25-056 N 158 77600 247 50 U 16100 50 U 3.64 6240 211000 169 

MW-25 06/14/2005 MW-25-070 N 137 0.5 U 93500 289 1.04 100 U 20000 1 U 3.89 8910 253000 2380 183 

MW-25 06/14/2005 MW-93-070 FD 137 0.5 U 100000 294 1.12 100 U 20900 1 U 3.94 9060 268000 2550 185 

MW-25 10/04/2005 MW-25-081 N 141 83300 252 300 U 14900 500 U 3.77 9930 164000 171 

MW-25 10/04/2005 MW-92-081 FD 146 94600 251 300 U 15300 500 U 3.75 10200 185000 171 

MW-25 12/14/2005 MW-25-087 N 153 75500 224 300 U 14500 500 U 3.74 9800 143000 158 

MW-25 12/14/2005 MW-92-087 FD 156 73000 219 300 U 14100 500 U 3.75 9710 151000 155 

MW-25 03/09/2006 MW-25-093 N 170 0.5 U 76400 245 100 U 15600 1 U 3.83 6970 210000 164 

MW-25 05/03/2006 MW-25-098 N 150 272 3.95 172 

MW-25 05/03/2006 MW-25-CIS N 0.5 U 78000 1 100 U 17300 1 U 7380 222000 

MW-25 05/03/2006 MW-92-098 FD 155 79700 274 100 U 17800 1 U 3.94 7530 245000 173 

MW-25 10/03/2006 MW-25-110 N 163 73300 222 15000 4.09 7250 206000 158 

MW-25 03/06/2007 MW-25-121 N 160 72900 221 14400 3.95 6850 203000 164 

MW-25 10/02/2007 MW-25-136 N 180 66000 189 500 U 14000 500 U 4.58 7900 200000 155 

MW-25 10/02/2007 MW-91-136 FD 190 63000 195 500 U 13000 500 U 4.4 7700 220000 157 

MW-26 06/09/1999 MW-26_06/09/1999 N 110 0.55 210000 877 0.71 54000 300 2.21284 20400 485000 556 0.7 

MW-26 09/01/2000 MW-26_09/01/2000 N 139 0.09 J 189000 915 0.57 48900 4.8 J 1.64834 21800 501000 379 0.2 UJ

MW-26 11/30/2001 MW-26_11/30/2001 N 119 0.2 U 178000 901 0.56 47200 120 1.33222 17000 551000 305 0.2 U

MW-26 06/11/2003 MW-26-006 N 138 0.5 U 183000 852 0.32 500 U 47100 500 U 5 14700 528000 423 

MW-26 03/03/2004 MW-26-016 N 110 170000 770 40000 4.6 12000 470000 400 

MW-26 05/14/2004 MW-26-026 N 110 190000 850 50000 5.1 14000 490000 480 

MW-26 06/08/2004 MW-26-030 N 0.1 U 0.4 U

MW-26 06/08/2004 MW-91-030 FD 0.1 U 0.4 U

MW-26 09/22/2004 MW-26-043 N 98 170000 821 46000 5.65 13000 390000 472 

MW-26 12/16/2004 MW-26-049 N 100 176000 835 0.835 J 45700 5 17800 466000 388 

MW-26 03/08/2005 MW-26-056 N 98.7 166000 756 41600 4.48 10700 439000 370 

MW-26 03/08/2005 MW-95-056 FD 96.1 166000 708 40900 4.45 11400 438000 338 

MW-26 06/13/2005 MW-26-070 N 103 0.5 U 178000 847 0.5 U 500 U 44600 500 U 4.9 14000 511000 371 

MW-26 10/04/2005 MW-26-081 N 109 166000 779 40400 4.88 19800 352000 372 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-26 12/12/2005 MW-26-087 N 99.7 162000 788 39900 4.88 20300 349000 372 

MW-26 03/08/2006 MW-26-093 N 121 0.5 U 155000 772 500 U 38100 500 U 4.9 11700 434000 J 324 

MW-26 05/01/2006 MW-26-098 N 121 165000 927 42000 4.87 12800 555000 382 

MW-26 10/03/2006 MW-26-110 N 105 170000 894 43900 6.22 12800 510000 370 

MW-26 03/12/2007 MW-26-121 N 90 163000 917 41600 6.02 12900 621000 387 

MW-26 10/02/2007 MW-26-136 N 100 170000 945 500 U 42000 500 U 7.84 15000 620000 391 

MW-27-20 06/15/1999 MW-27_06/15/1999 N 216 1.1 87400 100 0.57 31800 230 0.2258 5400 113000 217 0.2 U

MW-27-20 09/01/2000 MW-27_09/01/2000 N 291 0.4 J 99000 172 0.68 34600 250 0.13548 J 7200 156000 186 0.2 UJ

MW-27-20 09/01/2000 MW-27D_09/01/2000 FD 278 0.4 J 100000 175 0.68 34500 250 0.18064 J 7100 156000 181 0.2 UJ

MW-27-20 11/29/2001 MW-27_11/29/2001 N 224 0.2 U 97300 206 0.65 31900 360 0.27096 6300 95000 167 0.2 U

MW-27-20 06/10/2003 MW-27-006 N 270 1.3 77100 114 0.46 500 U 24800 500 U 0.2 U 4 U 5570 92800 160 

MW-27-20 02/19/2004 MW-27-WV-014 N 500 U 500 U

MW-27-20 03/03/2004 MW-27-016 N 180 79000 74 26000 0.4 U 4000 84000 200 

MW-27-20 05/12/2004 MW-27-026 N 170 77000 72 25000 0.4 U 3700 87000 200 

MW-27-20 06/08/2004 MW-27-030 N 1.2 4 U 0.4 U

MW-27-20 09/21/2004 MW-27-043 N 160 76000 77.2 26000 0.2 U 5000 82000 212 

MW-27-20 12/15/2004 MW-27-049 N 169 91500 87.2 0.5 U 32600 0.5 U 4610 88400 236 

MW-27-20 01/10/2005 MW-27-051 N 1.37 0.2 U

MW-27-20 03/08/2005 MW-27-020-056 N 215 137000 190 56600 0.5 U 4890 195000 432 

MW-27-20 07/18/2005 MW-27-020-074 N 160 0.995 96100 81.9 922 30100 500 U 0.5 U 4270 94800 228 

MW-27-20 10/05/2005 MW-27-020-081 N 175 88600 91.1 31400 0.5 U 5480 81000 252 

MW-27-20 12/14/2005 MW-27-020-087 N 216 116000 118 41800 0.5 U 6960 116000 347 

MW-27-20 03/06/2006 MW-27-020-093 N 385 0.756 89100 89.7 1220 28800 500 U 0.2 U 4900 103000 231 

MW-27-20 06/14/2006 MW-27-020-102 N 195 91100 98.3 28500 0.5 U 2790 J 96900 272 

MW-27-20 10/03/2006 MW-27-020-110 N 160 102000 90.8 34500 0.5 U 6450 113000 261 

MW-27-20 10/02/2007 MW-27-020-136 N 170 97000 102 1200 34000 500 U 1 U 5300 150000 320 

MW-27-60 02/23/2005 MW-27-60-054 N 507 J 452000 3980 5 U 3220 143000 856 0.5 U 25800 2600000 919 

MW-27-60 02/23/2005 MW-91-054 FD 517 J 479000 3890 5 U 3400 151000 904 0.5 U 27900 2830000 879 

MW-27-60 03/14/2005 MW-27-60-057 N 348 417000 4130 12.5 U 3710 133000 895 1 U 22200 2660000 1030 

MW-27-60 07/18/2005 MW-27-060-074 N 325 0.861 354000 3810 2930 114000 500 U 0.5 U 2020000 19900 996 

MW-27-60 03/07/2006 MW-27-060-093 N 393 0.5 U 346000 3380 2620 107000 500 U 0.5 U 19500 2310000 985 

MW-27-60 10/02/2007 MW-27-060-136 N 183000 923 48900 267 1440000 

MW-27-85 02/23/2005 MW-27-85-054 N 311 J 431000 5450 5 U 854 39100 1380 0.5 U 39800 4020000 1190 

MW-27-85 03/14/2005 MW-27-85-057 N 211 417000 5920 12.5 U 720 36800 1060 0.5 U 38600 4020000 1330 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-27-85 07/19/2005 MW-27-085-074 N 328 0.5 U 564000 5690 500 U 153000 1130 0.5 U 36200 3520000 1480 

MW-27-85 03/06/2006 MW-27-085-093 N 355 0.5 U 543000 5340 1890 140000 545 0.5 U 37300 3310000 1420 

MW-27-85 10/02/2007 MW-27-085-136 N 485000 608 145000 233 2870000 

MW-28-25 06/15/1999 MW-28_06/15/1999 N 322 2.1 106000 161 0.05 28100 31 0.47418 6600 207000 386 0.2 

MW-28-25 09/01/2000 MW-28_09/01/2000 N 296 1.7 J 129000 269 0.61 36500 240 0.4516 7600 209000 332 0.2 UJ

MW-28-25 11/29/2001 MW-28_11/29/2001 N 266 0.2 U 127000 221 0.57 36000 410 0.27096 6300 165000 273 0.2 U

MW-28-25 06/10/2003 MW-28-006 N 331 1.3 122000 294 0.68 500 U 33200 500 U 0.2 U 6920 254000 250 

MW-28-25 02/20/2004 MW-28-WV-014 N 500 U 500 U

MW-28-25 03/04/2004 MW-28-016 N 260 120000 220 33000 0.4 U 3800 210000 290 

MW-28-25 05/11/2004 MW-28-026 N 240 110000 110 29000 0.4 U 3900 120000 270 

MW-28-25 06/07/2004 MW-28-25-030 N 0.9 150 0.2 0.4 U 4 U 220 0.4 U

MW-28-25 09/20/2004 MW-28-25-043 N 210 110000 99.1 30000 0.4 U 4600 120000 286 

MW-28-25 12/14/2004 MW-28-25-049 N 202 122000 110 0.629 35700 0.5 U 4780 103000 310 

MW-28-25 03/10/2005 MW-28-025-056 N 204 129000 112 36300 0.5 U 3500 122000 302 

MW-28-25 06/15/2005 MW-28-025-070 N 221 0.5 U 133000 108 0.5 U 500 U 38900 500 U 0.5 U 6540 117000 359 

MW-28-25 10/06/2005 MW-28-025-081 N 197 123000 99.8 37000 0.5 U 6610 88700 300 

MW-28-25 12/16/2005 MW-28-025-087 N 212 134000 128 41500 0.5 U 6460 107000 348 

MW-28-25 03/09/2006 MW-28-025-093 N 244 0.893 98500 84.4 500 U 27500 500 U 0.5 U 4150 J 88500 225 

MW-28-25 05/05/2006 MW-28-025-098 N 216 117000 110 35700 0.5 U 5770 118000 302 

MW-28-25 10/11/2006 MW-28-025-110 N 225 133000 86.3 40800 0.5 U 5470 132000 247 

MW-28-25 10/04/2007 MW-28-025-136 N 230 120000 110 500 U 37000 J 500 U 1 U 4800 150000 307 

MW-28-90 06/10/2004 MW-28-90-030 N 80 0.1 U 186000 2900 1.8 500 U 23800 1800 0.4 U 14200 2190000 590 0.4 U

MW-28-90 12/13/2004 MW-28-90-049 N 97.5 186000 2900 12.5 U 25500 32200 J 1770000 667 

MW-28-90 01/11/2005 MW-28-90-051 N 0.5 U 0.43 

MW-28-90 06/15/2005 MW-28-090-070 N 153 0.5 U 172000 2620 1.79 524 24500 664 0.5 U 13500 2060000 720 

MW-28-90 03/06/2006 MW-28-090-093 N 213 0.5 U 177000 2200 760 27300 500 U 0.5 U 12300 1590000 688 

MW-28-90 10/04/2007 MW-28-090-136 N 128000 772 40200 269 1480000 

MW-29 06/15/1999 MW-29_06/15/1999 N 634 2.1 115000 403 0.86 51700 440 0.47418 11600 442000 395 0.2 U

MW-29 09/01/2000 MW-29_09/01/2000 N 691 2.3 J 110000 418 0.97 54300 350 0.20322 J 14100 450000 286 0.2 UJ

MW-29 11/30/2001 MW-29_11/30/2001 N 980 6.1 397000 1570 1 266000 1200 0.72256 19900 1510000 1780 0.2 U

MW-29 06/11/2003 MW-29-006 N 597 0.89 240000 948 0.42 500 U 143000 819 0.2 U 24 U 12200 900000 1130 

MW-29 05/11/2004 MW-29-026 N 610 110000 460 76000 0.4 U 5900 550000 470 

MW-29 06/09/2004 MW-29-030 N 2.9 8 U 0.4 U

MW-29 04/13/2006 MW-29-093 N 545 3.59 129000 429 1630 98600 500 U 0.5 U 7020 490000 481 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-29 10/04/2007 MW-29-136 N 123000 1180 72900 249 443000 

MW-30-30 06/15/1999 MW-30_06/15/1999 N 649 13.6 854000 11700 1.1 812000 1000 10.161 44800 6680000 2180 0.1 J

MW-30-30 09/01/2000 MW-30_09/01/2000 N 563 3.2 J 889000 15000 1.5 914000 1300 10.3868 100000 8350000 3660 0.2 UJ

MW-30-30 11/29/2001 MW-30_11/29/2001 N 494 0.2 U 991000 22300 1.2 985000 1300 14.40604 56700 8850000 5510 0.2 U

MW-30-30 06/10/2003 MW-30-30-006 N 747 12.3 851000 12100 2 U 500 U 801000 944 2 U 85200 7280000 2800 

MW-30-30 02/19/2004 MW-30-30-WV-014 N 2990 1280 

MW-30-30 03/04/2004 MW-30-30-016 N 570 1000000 19000 1000000 4 U 50000 9600000 4100 

MW-30-30 05/12/2004 MW-30-30-026 N 610 1300000 14000 800000 4 U 47000 8300000 3000 

MW-30-30 06/09/2004 MW-30-30-030 N 11 0.4 U

MW-30-30 09/23/2004 MW-30-30-043 N 570 900000 22000 890000 200 U 76000 11000000 4500 

MW-30-30 12/15/2004 MW-30-30-049 N 458 1300000 19900 12.5 U 1400000 5 U 118000 6110000 4730 

MW-30-30 01/11/2005 MW-30-30-051 N 2.77 10 U

MW-30-30 03/10/2005 MW-30-030-056 N 421 1590000 16000 1600000 5 U 95400 13600000 4270 

MW-30-30 10/07/2005 MW-30-030-081 N 521 1020000 17600 842000 0.5 U 93600 7650000 4000 

MW-30-30 12/15/2005 MW-30-030-087 N 504 1060000 19700 894000 1 U 110000 8540000 4070 

MW-30-30 03/13/2006 MW-30-030-093 N 650 6.61 1050000 18600 5370 892000 844 0.5 U 77200 11300000 4530 

MW-30-30 05/02/2006 MW-30-030-098 N 756 882000 15400 828000 0.5 U 59400 10280000 3300 

MW-30-30 10/10/2006 MW-30-030-110 N 550 729000 17800 653000 2.5 U 55000 10200000 4400 

MW-30-30 10/08/2007 MW-30-030-136 N 800 650000 13700 4290 540000 482 1 U 56000 9600000 3370 

MW-30-50 06/10/2003 MW-30-50-006 N 159 0.5 U 277000 2810 13.4 U 500 U 89900 500 U 3.7 24 U 23500 1800000 716 

MW-30-50 06/10/2003 MW-43-006 FD 160 0.5 U 267000 2760 13.8 U 500 U 85100 500 U 3.7 23900 1990000 726 

MW-30-50 02/19/2004 MW-30-50-WV-014D N 500 U

MW-30-50 02/19/2004 MW-30-50-WV-014D-0.1 FD 952 

MW-30-50 03/05/2004 MW-30-50-016 N 280 280000 3000 120000 1.2 16000 1600000 750 

MW-30-50 03/05/2004 MW-91-016 FD 280 290000 2900 120000 1.2 15000 1600000 730 

MW-30-50 05/14/2004 MW-30-50-026 N 180 270000 2700 100000 3.5 15000 1700000 800 

MW-30-50 05/14/2004 MW-91-026 FD 180 270000 2600 110000 3.5 16000 1700000 800 

MW-30-50 06/09/2004 MW-30-50-030 N 0.7 0.4 U

MW-30-50 06/09/2004 MW-93-030 FD 0.7 0.4 U

MW-30-50 09/23/2004 MW-30-50-043 N 240 290000 3330 100000 1.58 18000 1800000 742 

MW-30-50 09/23/2004 MW-90-043 FD 240 310000 3220 110000 1.64 19000 1900000 694 

MW-30-50 12/15/2004 MW-30-50-049 N 249 378000 3040 5 U 117000 0.5 U 36500 1720000 716 

MW-30-50 12/15/2004 MW-92-049 FD 249 372000 2920 5 U 114000 0.5 U 37800 1700000 725 

MW-30-50 01/11/2005 MW-30-50-051 N 2.07 J 0.28 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-30-50 01/11/2005 MW-91-051 FD 3.38 J 0.28 

MW-30-50 03/10/2005 MW-30-050-056 N 324 335000 4660 107000 0.5 U 16500 2040000 672 

MW-30-50 10/07/2005 MW-30-050-081 N 252 0.645 438000 3060 101000 0.5 U 37000 1780000 857 

MW-30-50 12/16/2005 MW-30-050-087 N 212 265000 2360 77900 0.5 U 32900 1260000 578 

MW-30-50 03/09/2006 MW-30-050-093 N 275 0.546 226000 2420 500 U 66200 500 U 0.5 U 14600 1640000 651 

MW-30-50 05/02/2006 MW-30-050-098 N 261 243000 2380 70300 0.5 U 16400 1750000 612 

MW-30-50 10/11/2006 MW-30-050-110 N 290 171000 1980 48500 0.5 U 14000 1370000 468 

MW-30-50 10/11/2006 MW-92-110 FD 298 163000 1810 46100 0.5 U 14100 1340000 462 

MW-31-60 06/15/1999 MW-31_06/15/1999 N 75 0.062 186000 816 2.4 28100 25 2.7096 10100 508000 568 0.2 U

MW-31-60 09/01/2000 MW-31_09/01/2000 N 84 0.2 UJ 174000 821 2.6 24000 3 J 1.78382 13500 448000 290 0.2 UJ

MW-31-60 11/29/2001 MW-31_11/29/2001 N 76.7 0.2 U 164000 921 2.8 22700 6.6 1.87414 8900 439000 95.6 0.2 U

MW-31-60 06/11/2003 MW-31-006 N 90.3 0.5 U 176000 760 2 500 U 24400 500 U 5.8 10400 459000 267 

MW-31-60 03/03/2004 MW-31-016 N 72 160000 750 22000 6.2 7900 420000 280 

MW-31-60 05/14/2004 MW-31-60-026 N 74 150000 750 22000 5.5 7500 420000 260 

MW-31-60 06/08/2004 MW-31-60-030 N 0.1 U 0.4 U

MW-31-60 09/22/2004 MW-31-060-043 N 79 130000 691 19000 5.45 7900 430000 236 

MW-31-60 12/16/2004 MW-31-060-049 N 80 118000 691 3.46 J 18500 5.36 9670 421000 246 

MW-31-60 03/09/2005 MW-31-60-056 N 76.6 108000 649 50 U 17300 50 U 4.94 5970 424000 210 

MW-31-60 06/13/2005 MW-31-060-070 N 70 0.5 U 121000 745 2.46 500 U 18900 500 U 4.12 6570 403000 207 

MW-31-60 10/06/2005 MW-31-060-081 N 77.3 109000 691 300 U 16500 500 U 4.01 9750 308000 206 

MW-31-60 12/13/2005 MW-31-060-087 N 73 87000 669 15400 4.14 9320 275000 199 

MW-31-60 03/15/2006 MW-31-060-093 N 89.3 0.5 U 106000 661 500 U 17500 500 U 4.37 7300 403000 191 

MW-31-60 03/15/2006 MW-93-093 FD 81.9 0.5 U 101000 662 500 U 16800 500 U 4.34 6940 391000 192 

MW-31-60 05/01/2006 MW-31-060-098 N 79.6 118000 691 20100 4.58 7780 467000 209 

MW-31-60 10/05/2006 MW-31-060-110 N 80 113000 687 20600 5 9600 J 325000 205 

MW-31-60 03/12/2007 MW-31-060-121 N 72.5 116000 757 20300 4.93 6050 454000 222 

MW-31-60 10/04/2007 MW-31-060-136 N 80 150000 799 500 U 26000 500 U 5.15 7300 580000 208 

MW-31-135 06/10/2004 MW-31-135-030 N 35 0.1 U 338000 3700 3.1 500 U 16500 130 0.7 17000 3400000 530 0.4 U

MW-31-135 06/13/2005 MW-31-135-070 N 32.5 0.5 U 231000 3300 3.17 500 U 14300 500 U 0.953 16200 2170000 482 

MW-31-135 03/15/2006 MW-31-135-093 N 44.7 0.5 U 213000 3070 500 U 13000 500 U 0.8 17000 2010000 486 

MW-31-135 05/01/2007 CIS-012 N 39 0.5 U 230000 3380 4.05 100 U 14500 1 U 0.797 15000 2120000 244 2 U

MW-31-135 10/01/2007 MW-31-135-136 N 206000 20 U 16700 20 U 1980000 

MW-32-20 06/10/2003 MW-32-20-006 N 705 9.5 310000 1980 0.2 U 6080 154000 500 U 0.2 U 21200 867000 17.9 

MW-32-20 02/18/2004 MW-32-20-WV-014 N 4220 579 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-32-20 03/04/2004 MW-32-20-016 N 570 520000 2900 180000 0.4 U 13000 1500000 540 

MW-32-20 05/12/2004 MW-32-20-026 N 600 510000 2100 180000 0.4 U 16000 1100000 130 

MW-32-20 06/07/2004 MW-32-20-030 N 11 0.4 U

MW-32-20 09/20/2004 MW-32-20-043 N 920 1100000 10200 420000 0.4 U 45000 4900000 3800 

MW-32-20 12/14/2004 MW-32-20-049 N 784 1140000 8890 5 U 400000 5 U 46800 3500000 1990 

MW-32-20 01/10/2005 MW-32-20-051 N 12.3 4 U

MW-32-20 03/09/2005 MW-32-020-056 N 123 838000 6930 302000 0.5 U 36900 4000000 1660 

MW-32-20 06/17/2005 MW-32-020-070 N 676 9.87 566000 4810 0.5 U 10300 231000 674 0.5 U 23300 2620000 690 

MW-32-20 10/04/2005 MW-32-020-081 N 733 1380000 J 14200 613000 J 5 U 91100 J 5400000 J 2420 

MW-32-20 12/16/2005 MW-32-020-087 N 861 1470000 12200 552000 1 U 90400 4950000 2140 

MW-32-20 03/10/2006 MW-32-020-093 N 432 8.33 1350000 10600 18900 530000 1340 0.5 U 56100 6440000 1970 

MW-32-20 05/04/2006 MW-32-020-098 N 218 937000 9430 445000 0.5 U 46000 4780000 1380 

MW-32-20 10/02/2006 MW-32-020-110 N 660 1870000 20200 1070000 2.5 U 87000 11300000 3190 

MW-32-20 12/11/2006 MW-32-020-115 N 825 1530000 17900 785000 5 U 81700 8420000 3020 

MW-32-20 03/06/2007 MW-32-020-121 N 765 1460000 16200 635000 0.925 64400 7110000 2210 

MW-32-20 04/30/2007 MW-32-020-125 N 770 965000 9820 484000 0.2 U 51400 5520000 1310 

MW-32-20 10/01/2007 MW-32-020-136 N 700 1800000 20600 21000 1100000 2000 U 1 U 93000 9900000 3160 

MW-32-35 06/10/2003 MW-32-35-006 N 376 1.9 325000 2320 0.2 U 2250 89600 1280 0.2 U 20900 1140000 421 

MW-32-35 02/18/2004 MW-32-35-WV-014 N 2440 1360 

MW-32-35 03/04/2004 MW-32-35-016 N 310 340000 1900 99000 0.4 U 13000 1100000 470 

MW-32-35 05/12/2004 MW-32-35-026 N 320 330000 1900 94000 0.4 U 12000 1100000 460 

MW-32-35 06/08/2004 MW-32-35-030 N 2.9 0.4 U

MW-32-35 09/21/2004 MW-32-35-043 N 310 320000 2150 89000 0.2 U 14000 990000 422 

MW-32-35 12/15/2004 MW-32-35-049 N 276 351000 1760 5 U 96300 0.5 U 24700 J 954000 524 

MW-32-35 01/10/2005 MW-32-35-051 N 2.54 0.2 U

MW-32-35 03/09/2005 MW-32-035-056 N 260 312000 1770 85500 0.5 U 13000 944000 465 

MW-32-35 06/17/2005 MW-32-035-070 N 223 2.52 506000 3520 0.5 U 6670 120000 1730 0.5 U 14800 2110000 787 

MW-32-35 10/04/2005 MW-32-035-081 N 208 567000 3840 134000 0.5 U 29300 1530000 765 

MW-32-35 12/16/2005 MW-32-035-087 N 219 606000 3510 128000 1 U 30000 1580000 710 

MW-32-35 03/10/2006 MW-32-035-093 N 234 2.13 654000 4210 6460 129000 1730 0.5 U 19200 2360000 1010 

MW-32-35 05/04/2006 MW-32-035-098 N 218 693000 4960 148000 0.5 U 19500 2800000 1130 

MW-32-35 10/02/2006 MW-32-035-110 N 290 839000 5430 165000 2.5 U 23900 3260000 1050 

MW-32-35 12/11/2006 MW-32-035-115 N 338 845000 5090 173000 0.5 U 22500 2620000 1000 

MW-32-35 03/06/2007 MW-32-035-121 N 360 1080000 6070 209000 0.5 U 23500 2910000 1200 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-32-35 04/30/2007 MW-32-035-125 N 475 1250000 6610 273000 0.2 U 26200 3280000 1280 

MW-32-35 10/01/2007 MW-32-035-136 N 490 1000000 6830 16000 390000 4300 1 U 29000 4000000 1120 

MW-33-40 06/11/2003 MW-33-40-006 N 184 0.5 U 7740 1030 8.2 500 U 4210 500 U 0.57 20 U 3340 846000 233 

MW-33-40 02/19/2004 MW-33-40-WV-014 N 500 U 500 U

MW-33-40 06/09/2004 MW-33-40-030 N 180 0.1 U 9930 500 U 6540 20 1100 1140000 0.4 U

MW-33-40 08/19/2004 MW-33-40-040 N 2200 J 8.6 0.4 U 780 

MW-33-40 01/11/2005 MW-33-40-051 N 0.5 U 0.21 

MW-33-40 06/17/2005 MW-33-040-070 N 200 0.5 U 13600 1410 8.78 500 U 10100 500 U 0.5 U 2030 977000 369 

MW-33-40 03/09/2006 MW-33-040-093 N 262 0.5 U 15700 1340 500 U 10900 500 U 0.5 U 2390 J 1180000 373 

MW-33-40 10/05/2007 MW-33-040-136 N 31200 25.7 29400 20 U 1570000 

MW-33-90 06/11/2003 MW-33-90-006 N 75.6 0.5 U 233000 2590 3.4 500 U 25000 500 U 0.2 U 19800 1610000 394 

MW-33-90 02/17/2004 MW-33-90-WV-014 N 500 U 500 U

MW-33-90 06/10/2004 MW-33-90-030 N 55 0.1 U 272000 2400 2.7 500 U 23800 30 1 10600 1760000 400 0.4 U

MW-33-90 01/11/2005 MW-33-90-051 N 0.5 U 1.1 

MW-33-90 06/16/2005 MW-33-090-070 N 50.1 0.5 U 243000 2690 3.13 500 U 27500 500 U 0.975 13700 1830000 394 

MW-33-90 06/16/2005 MW-95-070 FD 52.6 0.5 U 245000 2650 3.1 500 U 27200 500 U 0.972 12800 1810000 396 

MW-33-90 03/08/2006 MW-33-090-093 N 54 0.5 U 287000 2770 500 U 31700 500 U 1.04 16100 1580000 465 

MW-33-90 05/03/2006 MW-33-090-CIS N 55.9 0.5 U 323000 3020 1.79 100 U 37200 2.11 1.09 14900 1900000 496 

MW-33-90 10/05/2007 MW-33-090-136 N 281000 20 U 39500 20 U 1720000 

MW-33-150 03/02/2005 MW-33-150-055 N 50.9 421000 5430 5 U 500 U 51300 500 U 1.03 25800 2820000 666 

MW-33-150 03/02/2005 MW-91-055 FD 48.4 430000 5330 5 U 500 U 50500 500 U 0.975 24700 2580000 683 

MW-33-150 03/16/2005 MW-33-150-057 N 52.8 468000 5780 1 UJ 500 U 59100 754 1 U 26300 3510000 732 

MW-33-150 06/17/2005 MW-33-150-070 N 45 0.5 U 416000 5380 0.5 UJ 500 U 45800 500 U 0.992 25000 3470000 709 

MW-33-150 03/08/2006 MW-33-150-093 N 59.1 0.5 U 433000 5490 500 U 47600 500 U 1.05 26500 3210000 860 

MW-33-150 10/09/2007 MW-33-150-136 N 487000 5520 20 U 58500 32 1.41 3200000 781 

MW-33-150 10/09/2007 MW-96-136 FD 490000 5520 20 U 59700 35.8 1.26 3110000 780 

MW-33-210 02/24/2005 MW-33-210-054 N 60.6 532000 6480 5 U 500 U 79900 500 U 1.07 40500 3820000 998 

MW-33-210 03/16/2005 MW-33-210-057 N 55.3 538000 6210 1 UJ 500 U 66600 500 U 1.19 43800 4000000 1030 

MW-33-210 06/16/2005 MW-33-210-070 N 65.1 0.5 U 571000 6450 0.5 U 500 U 99100 500 U 1.26 28800 4290000 1060 

MW-33-210 03/06/2006 MW-33-210-093 N 64.2 0.5 U 541000 6270 500 U 75300 500 U 1.86 39400 3570000 1060 

MW-33-210 05/05/2006 MW-33-210-CIS N 63.9 0.5 U 633000 6250 0.5 U 100 U 92000 82.2 1.05 35100 3980000 1300 

MW-33-210 10/05/2007 MW-33-210-136 N 580000 20 U 87900 27.9 3780000 

MW-34-55 06/16/2003 MW-34-55-006-AT N 334 1.2 377000 2740 1.3 2680 95900 500 U 0.2 U 30000 1750000 821 

MW-34-55 02/18/2004 MW-34-55-WV-014 N 500 U 500 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-34-55 03/04/2004 MW-34-55-016 N 270 360000 3200 97000 0.4 U 13000 2000000 850 

MW-34-55 05/13/2004 MW-34-55-026 N 270 310000 2700 77000 0.4 U 15000 1900000 770 

MW-34-55 06/08/2004 MW-34-55-030 N 1 246000 500 U 68300 290 20 U 0.4 U

MW-34-55 09/22/2004 MW-34-55-043 N 250 260000 2700 85200 500 U 0.2 U 17000 1800000 732 

MW-34-55 09/22/2004 MW-34-55-043 N 66000 

MW-34-55 12/15/2004 MW-34-55-049 N 234 288000 2390 5 U 300 U 69900 234 0.5 U 33000 1430000 743 

MW-34-55 12/15/2004 MW-34-55-049 N 241000 58100 23200 1540000 

MW-34-55 01/12/2005 MW-34-55-051 N 1.14 0.2 U

MW-34-55 03/10/2005 MW-34-055-056 N 240 282000 2620 71300 0.5 U 17700 1900000 739 

MW-34-55 03/10/2005 MW-34-55-056 N 366000 82.5 66900 264 29100 1450000 

MW-34-55 07/15/2005 MW-34-055-074 N 242 0.695 247000 2250 0.5 U 500 U 52000 500 U 0.5 U 16500 1420000 607 

MW-34-55 10/05/2005 MW-34-055-081 N 232 272000 2170 470 59100 500 U 0.5 U 25800 1230000 619 

MW-34-55 12/14/2005 MW-34-055-087 N 236 217000 2150 505 45000 500 U 0.5 U 27200 965000 552 

MW-34-55 03/08/2006 MW-34-055-093 N 272 0.5 U 256000 2080 239 54200 215 0.5 U 13500 1640000 593 

MW-34-55 05/03/2006 MW-34-055-098 N 302 198000 2070 188 44800 165 0.5 U 11100 1360000 500 

MW-34-55 10/04/2006 MW-34-055-110 N 368 37600 443 8080 0.5 U 4590 536000 230 

MW-34-55 10/03/2007 MW-34-055-136 N 190 15000 109 500 U 3300 500 U 1 U 3300 290000 266 

MW-34-80 06/16/2003 MW-34-80-006-AT N 332 0.5 U 404000 3830 1.4 500 U 58900 810 1 U 43100 2430000 1000 

MW-34-80 02/18/2004 MW-34-80-WV-014 N 500 U

MW-34-80 03/05/2004 MW-34-80-016 N 180 280000 4700 24000 0.4 U 25000 2600000 1000 

MW-34-80 05/13/2004 MW-34-80-026 N 270 390000 3900 54000 4 U 27000 2800000 1000 

MW-34-80 05/13/2004 MW-92-026 FD 280 390000 4000 53000 4 U 27000 2700000 1000 

MW-34-80 06/08/2004 MW-34-80-030 N 0.1 U 396000 500 U 56600 300 40 U 0.4 U

MW-34-80 09/23/2004 MW-34-80-043 N 290 410000 4050 76000 500 U 10 U 32000 2800000 997 

MW-34-80 09/23/2004 MW-34-80-043 N 61000 

MW-34-80 09/23/2004 MW-97-043 FD 290 410000 4170 61000 500 U 10 U 35000 2800000 998 

MW-34-80 09/23/2004 MW-97-043 FD 84300 

MW-34-80 12/13/2004 MW-34-80-049 N 455000 300 U 55000 261 40400 2220000 

MW-34-80 01/12/2005 MW-34-80-051 N 0.5 U 0.2 U

MW-34-80 03/08/2005 MW-34-080-056 N 304 439000 4180 147 68100 293 0.5 U 28000 2750000 1040 

MW-34-80 03/15/2005 MW-34-080-057 N 288 445000 3920 1 U 500 U 65700 500 U 1 U 29700 2990000 5 U

MW-34-80 06/30/2005 MW-34-080-070 N 302 0.5 U 497000 3910 0.5 U 172 76500 233 0.5 U 27700 2670000 17500 979 

MW-34-80 10/05/2005 MW-34-080-081 N 302 429000 3880 300 U 72500 500 U 0.5 U 47400 1660000 1060 

MW-34-80 12/14/2005 MW-34-080-087 N 297 432000 3700 300 U 68300 500 U 0.5 U 54900 1710000 880 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-34-80 03/09/2006 MW-34-080-093 N 313 0.5 U 383000 3520 100 U 65800 136 0.5 U 24000 2420000 986 

MW-34-80 05/03/2006 MW-34-080-098 N 297 425000 3700 100 U 70300 119 0.5 U 23900 2480000 921 

MW-34-80 10/04/2006 MW-34-080-110 N 268 341000 3210 65400 0.5 U 21100 2170000 786 

MW-34-80 12/12/2006 MW-34-080-115 N 288 298000 3190 62900 0.5 U 18900 2040000 789 

MW-34-80 03/05/2007 MW-34-080-121 N 205 315000 3300 68300 0.5 U 19400 2020000 783 

MW-34-80 04/30/2007 MW-34-080-125 N 245 282000 3320 J 57000 0.2 U 18600 2080000 889 J

MW-34-80 10/03/2007 MW-34-080-136 N 240 220000 2630 500 U 53000 500 U 1 U 21000 2000000 696 

MW-34-100 02/23/2005 MW-34-100-054 N 273 J 230000 4780 5 U 500 U 18000 500 U 0.786 37600 3580000 1140 

MW-34-100 03/14/2005 MW-34-100-057 N 175 221000 5010 12.5 U 500 U 17400 500 U 1 U 34100 3600000 1210 

MW-34-100 06/21/2005 MW-34-100-070 N 179 0.5 U 229000 5350 500 U 17400 500 U 1.05 27100 3510000 1270 

MW-34-100 06/21/2005 MW-96-070 FD 179 0.5 U 243000 4920 500 U 18200 500 U 1.03 32100 3740000 1180 

MW-34-100 10/05/2005 MW-34-100-081 N 172 0.5 U 171000 4530 13800 1.2 55200 2450000 1150 

MW-34-100 10/05/2005 MW-93-081 FD 172 0.5 U 228000 4680 14100 1.21 50900 2730000 1200 

MW-34-100 12/14/2005 MW-34-100-087 N 226000 14900 62900 2530000 

MW-34-100 12/14/2005 MW-93-087 FD 220000 15100 64200 2530000 

MW-34-100 03/08/2006 MW-34-100-093 N 152 0.5 U 179000 4720 500 U 12100 500 U 1.39 32500 3580000 1180 

MW-34-100 03/08/2006 MW-94-093 FD 159 0.5 U 182000 4920 500 U 11900 500 U 1.39 36500 3530000 1220 

MW-34-100 05/03/2006 MW-34-100-CIS N 133 0.5 U 162000 5060 0.527 100 U 12000 56.7 1.34 31100 3890000 1200 

MW-34-100 05/03/2006 MW-91-CIS FD 136 0.5 U 166000 5170 0.643 100 U 12200 57.2 1.33 31300 3900000 1230 

MW-34-100 04/30/2007 CIS-004 N 123 0.5 U 186000 5920 1.78 100 U 12000 26.7 1.38 31500 3840000 1040 2 U

MW-34-100 04/30/2007 CIS-096 FD 123 0.5 U 189000 5880 1.72 100 U 12000 27.8 1.37 32100 3920000 1050 2 U

MW-34-100 10/03/2007 MW-34-100-136 N 120 170000 5350 2500 U 11000 2500 U 1.19 44000 4300000 970 

MW-34-100 10/03/2007 MW-93-136 FD 120 160000 5360 2500 U 10000 2500 U 1.03 43000 4300000 953 

MW-35-60 06/10/2004 MW-35-60-030 N 76 0.1 U 294000 1700 1.5 500 U 36200 30 1.8 11200 1140000 270 0.4 U

MW-35-60 06/13/2005 MW-35-060-070 N 70 0.5 U 290000 1880 1.75 500 U 37800 500 U 2 13500 1220000 367 

MW-35-60 03/14/2006 MW-35-060-093 N 74.5 0.5 U 305000 2070 500 U 40600 500 U 1.93 16600 1270000 342 

MW-35-60 05/02/2006 MW-35-060-CIS N 76.2 0.5 U 297000 2110 1.92 100 U 40500 1 U 1.93 12600 1180000 353 

MW-35-60 10/01/2007 MW-35-060-136 N 291000 20 U 44200 20 U 1310000 

MW-35-135 06/10/2004 MW-35-135-030 N 50 0.1 U 434000 3200 1.3 500 U 47600 230 2 16600 2750000 940 0.4 U

MW-35-135 06/13/2005 MW-35-135-070 N 42.5 0.5 U 373000 3360 0.5 U 500 U 45700 500 U 2.19 15200 2140000 953 

MW-35-135 03/10/2006 MW-35-135-093 N 64.2 0.5 U 254000 2930 500 U 30900 500 U 2.41 13600 2050000 669 

MW-35-135 03/10/2006 MW-95-093 FD 54 0.5 U 241000 2910 500 U 29900 500 U 2.46 12000 1960000 630 

MW-35-135 05/02/2006 MW-35-135-CIS N 49 0.5 U 339000 3160 1.76 100 U 41000 2.23 2.25 14300 2240000 805 

MW-35-135 05/04/2007 CIS-027 N 52.5 0.5 U 316000 3360 1.95 100 U 36900 2.76 2.39 13800 2200000 854 2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-35-135 05/04/2007 CIS-085 FD 52.5 0.5 U 301000 3330 1.92 100 U 35700 1 U 2.38 13100 2100000 856 2 U

MW-35-135 10/01/2007 MW-35-135-136 N 208000 20 U 30600 20 U 1820000 

MW-36-20 06/15/2004 MW-36-20-031 N 270 1.7 406000 2900 2.1 500 U 69900 500 U 0.4 U 27100 1410000 660 0.4 U

MW-36-20 01/11/2005 MW-36-020-051 N 1.98 10 U

MW-36-20 10/03/2005 MW-36-020-081 N 330 0.5 U 433000 4580 1.21 116000 0.5 U 26100 2040000 1180 

MW-36-20 12/15/2005 MW-36-020-087 N 787000 293000 34600 5250000 

MW-36-20 03/07/2006 MW-36-020-093 N 375 1.71 372000 3890 1830 98300 500 U 0.5 U 14900 2780000 1040 

MW-36-20 05/01/2006 MW-36-020-098 N 542000 152000 18000 3750000 

MW-36-20 10/03/2007 MW-36-020-136 N 224000 2750 219000 642 5120000 

MW-36-40 06/16/2004 MW-36-40-031 N 230 1.7 402000 2500 2.1 500 U 55500 511 0.4 U 24500 1260000 640 0.4 U

MW-36-40 03/07/2006 MW-36-040-093 N 370 1.21 363000 3440 3920 86400 699 0.5 U 17600 2430000 1050 

MW-36-40 10/03/2007 MW-36-040-136 N 126000 2630 104000 536 1820000 

MW-36-50 06/17/2004 MW-36-50-031 N 190 0.5 297000 2400 2 500 U 57100 723 0.4 U 29800 1140000 590 0.4 U

MW-36-50 01/12/2005 MW-36-50-051 N 0.5 U 0.2 U

MW-36-50 03/07/2006 MW-36-050-093 N 278 0.5 U 200000 1870 570 39700 517 0.5 U 11500 1430000 532 

MW-36-50 03/07/2006 MW-96-093 FD 275 0.5 U 191000 1880 553 38500 500 U 0.5 U 10900 1370000 533 

MW-36-50 10/10/2007 MW-36-050-136 N 92200 623 246 20100 267 1 U 653000 448 

MW-36-70 06/17/2004 MW-36-70-031 N 270 0.9 448000 3600 1.7 500 U 94900 2490 0.4 U 47800 1420000 840 0.4 U

MW-36-70 10/03/2005 MW-36-070-081 N 218 0.558 341000 2510 1.37 72600 0.5 U 32800 1450000 748 

MW-36-70 12/15/2005 MW-36-070-087 N 258000 48300 26400 1200000 

MW-36-70 03/07/2006 MW-36-070-093 N 267 0.5 U 223000 2190 500 U 51100 508 0.5 U 15300 1710000 664 

MW-36-70 05/01/2006 MW-36-070-098 N 229000 49100 13900 1640000 

MW-36-70 10/09/2007 MW-36-070-136 N 14700 188 20 U 3010 23.6 1 U 354000 298 

MW-36-90 06/15/2004 MW-36-90-031 N 95 0.1 U 512000 4400 2.5 500 U 25400 500 U 2.5 62900 2410000 990 0.4 U

MW-36-90 03/07/2006 MW-36-090-093 N 244 0.5 U 212000 2940 500 U 16100 500 U 0.5 U 20600 2240000 871 

MW-36-90 10/09/2007 MW-36-090-136 N 40700 717 20 U 4610 20.6 1 U 718000 364 

MW-36-100 06/15/2004 MW-36-100-031 N 75 0.1 U 500000 4500 2.8 500 U 21000 949 2.8 66800 2470000 990 0.4 U

MW-36-100 07/19/2005 MW-36-100-074 N 381000 500 U 26900 500 U 29300 3330000 

MW-36-100 10/05/2005 MW-36-100-081 N 215 0.5 U 390000 4800 23300 0.5 U 46700 2460000 1230 

MW-36-100 03/13/2006 MW-36-100-093 N 196 0.5 U 413000 4660 500 U 30600 500 U 0.572 24000 3050000 1180 

MW-36-100 10/10/2007 MW-36-100-136 N 602000 4140 170 47900 147 1 U 2550000 1080 

MW-37D 06/11/2004 MW-37D-030 N 46 0.1 U 384000 3800 2.6 500 U 19100 90 2.1 16900 3650000 620 0.4 U

MW-37D 09/24/2004 MW-37D-043 N 20800 500 U

MW-37D 09/24/2004 MW-92-043 FD 20200 500 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-37D 12/14/2004 MW-37D-049 N 387000 300 U 19100 50 U 42700 2180000 

MW-37D 12/14/2004 MW-95-049 FD 364000 300 U 18800 50 U 35400 2230000 

MW-37D 03/11/2005 MW-37D-056 N 350000 50 U 21900 50 U 56100 2600000 

MW-37D 06/15/2005 MW-37D-070 N 428000 100 U 27400 5.62 24600 3450000 14000

MW-37D 03/13/2006 MW-37D-093 N 57.1 0.5 U 341000 4620 100 U 22400 1.14 3.88 19900 2980000 766 

MW-37D 05/03/2006 MW-37D-CIS N 42.6 0.5 U 401000 J 4770 1.11 100 U 23700 J 1 U 3.55 21700 J 3130000 J 808 

MW-37D 10/04/2007 MW-37D-136 N 162000 20 U 12700 20 U 1320000 

MW-37S 06/10/2004 MW-37S-030 N 69 0.1 U 144000 1100 2.4 500 U 19900 220 1.3 8630 701000 210 0.4 U

MW-37S 03/13/2006 MW-37S-093 N 59.6 0.5 U 135000 1250 500 U 18200 500 U 1.74 9800 741000 236 

MW-37S 05/04/2006 MW-37S-CIS N 61.2 0.5 U 133000 1330 2.15 100 U 20200 1 U 1.43 9510 885000 248 

MW-37S 05/04/2006 MW-94-098 FD 136000 19200 9040 770000 

MW-37S 10/04/2007 MW-37S-136 N 132000 20 U 23600 20 U 912000 

MW-38D 06/10/2004 MW-38D-030 N 33 0.1 392000 6500 3 500 U 6440 90 1.3 36000 5790000 750 0.4 U

MW-38D 03/10/2006 MW-38D-093 N 36 0.5 U 358000 6870 500 U 7330 500 U 0.847 48600 4950000 689 

MW-38D 05/03/2007 CIS-017 N 32 1 U 351000 7510 4.58 100 U 8510 4.79 14.7 44100 4760000 760 2 U

MW-38D 07/17/2007 MW-38D_071707 N 35 352000 7240 500 U 10.4 0.697 45600 4710000 724 2 U

MW-38S 06/11/2004 MW-38S-030 N 210 0.1 154000 770 6.9 500 U 21500 120 9.7 9470 860000 500 0.4 U

MW-38S 03/10/2006 MW-38S-093 N 193 0.5 U 120000 775 500 U 22700 500 U 10.3 10100 710000 512 

MW-38S 05/04/2006 MW-38S-CIS N 173 0.5 U 110000 852 6.45 100 U 22600 3.76 8.73 9690 770000 523 

MW-38S 07/17/2007 MW-38S_071707 N 175 84200 680 500 U 5 U 10.5 8710 627000 465 2 U

MW-39-40 06/18/2004 MW-39-40-031 N 140 1.3 232000 1400 3 500 U 16800 500 U 0.4 UJ 26700 808000 580 0.4 U

MW-39-40 01/12/2005 MW-39-40-051 N 1.19 0.2 U

MW-39-40 06/16/2005 MW-39-040-070 N 175 0.721 214000 1500 2.56 1430 41300 570 0.5 U 13400 874000 536 

MW-39-40 03/07/2006 MW-39-040-093 N 262 0.538 271000 1900 2200 57000 815 0.5 U 14800 1320000 488 

MW-39-40 10/08/2007 MW-39-040-136 N 425000 3600 12400 163000 1590 1 UJ 2460000 446 

MW-39-50 06/18/2004 MW-39-50-031 N 91 0.1 U 295000 1800 2.8 500 U 38000 500 U 6.3 J 23600 824000 780 0.4 U

MW-39-50 03/08/2006 MW-39-050-093 N 275 0.5 U 270000 3190 500 U 99100 500 U 0.5 U 17100 2130000 810 

MW-39-50 10/08/2007 MW-39-050-136 N 50800 865 31.1 19400 72.1 1 UJ 809000 385 

MW-39-60 06/18/2004 MW-39-60-031 N 83 0.2 270000 1700 2.8 500 U 34800 500 U 6.3 J 23400 778000 790 0.4 U

MW-39-60 06/18/2004 MW-91-031 FD 83 0.2 269000 1700 2.8 500 U 38000 500 U 6.2 J 23900 689000 790 0.4 U

MW-39-60 03/08/2006 MW-39-060-093 N 288 0.5 U 479000 4130 500 U 124000 500 U 0.5 U 22500 2540000 1070 

MW-39-60 03/08/2006 MW-97-093 FD 278 0.5 U 495000 4270 500 U 127000 500 U 0.5 U 25200 2610000 1090 

MW-39-60 05/02/2006 MW-39-060-CIS N 256 0.5 U 372000 3510 2.5 100 U 100000 105 0.5 U 18200 2490000 843 

MW-39-60 10/08/2007 MW-39-060-136 N 55500 1170 28.5 24600 34.6 1 UJ 1020000 440 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-39-70 06/18/2004 MW-39-70-031 N 76 0.1 U 425000 2400 2.7 500 U 36500 500 U 9 J 35700 1390000 920 0.4 U

MW-39-70 06/16/2005 MW-39-070-070 N 223 0.5 U 495000 3800 0.888 500 U 65800 500 U 0.5 U 22000 2550000 919 

MW-39-70 03/08/2006 MW-39-070-093 N 254 0.5 U 427000 3260 500 U 66100 500 U 0.5 U 21200 2070000 919 

MW-39-70 10/08/2007 MW-39-070-136 N 126000 1440 121 31300 20 U 1 UJ 1190000 494 

MW-39-80 06/17/2004 MW-39-80-031 N 74 0.1 U 441000 3000 2.3 500 U 35600 500 U 8.9 42900 1510000 1100 0.4 U

MW-39-80 01/14/2005 MW-39-080-051 N 0.5 U 7.97 

MW-39-80 03/08/2006 MW-39-080-093 N 211 0.5 U 592000 4320 500 U 65000 500 U 0.931 29500 2430000 1140 

MW-39-80 10/08/2007 MW-39-080-136 N 474000 3780 20 U 93600 20 U 1 UJ 2470000 944 

MW-39-100 06/15/2004 MW-39-100-031 N 58 0.1 U 577000 4100 2.4 500 U 22700 500 U 9.8 68500 2430000 1400 0.4 U

MW-39-100 06/15/2004 MW-90-031 FD 58 0.1 U 584000 4100 2.3 500 U 24300 500 U 9.4 69600 2030000 1400 0.4 U

MW-39-100 06/17/2005 MW-39-100-070 N 77 0.5 U 523000 5820 0.5 U 500 U 32300 500 U 4.23 34100 3440000 1510 

MW-39-100 03/13/2006 MW-39-100-093 N 132 0.5 U 650000 5610 500 U 43400 500 U 2.68 47300 3410000 1440 

MW-39-100 10/10/2007 MW-39-100-136 N 678000 6730 56 55300 20 U 1 U 3700000 1610 

MW-40D 06/14/2004 MW-40D-031 N 57 0.1 U 461000 4300 2.1 500 U 40200 630 1 50500 2290000 540 0.4 U

MW-40D 03/08/2006 MW-40D-093 N 54 0.5 U 394000 5080 500 U 48200 500 U 2.35 30500 3130000 765 

MW-40D 05/04/2007 CIS-005 N 51 0.5 U 375000 5280 2.79 100 U 45400 123 19.7 25700 3310000 682 2 U

MW-40D 10/04/2007 MW-40D-136 N 391000 20 U 58800 20 U 3450000 

MW-40S 06/15/2004 MW-40S-031 N 81 0.1 U 115000 460 2.4 500 U 16600 500 U 6.6 12000 256000 160 0.4 U

MW-40S 03/08/2006 MW-40S-093 N 79.7 0.5 U 102000 453 500 U 18300 500 U 6.38 7280 U 250000 J 143 

MW-40S 05/03/2006 MW-40S-CIS N 71.9 0.5 U 93400 523 2.55 100 U 19200 1.38 4.6 7310 299000 158 

MW-40S 10/04/2007 MW-40S-136 N 110000 20 U 24700 20 U 321000 

MW-41D 12/15/2004 MW-41D-049 N 42.3 0.5 U 365000 6910 5 U 30200 0.5 U 74500 2910000 713 2 U

MW-41D 06/14/2005 MW-41D-070 N 38.2 0.5 U 366000 7220 0.5 U 500 U 30800 500 U 0.5 U 31700 4450000 758 

MW-41D 03/15/2006 MW-41D-093 N 42.2 0.5 U 404000 7120 500 U 33900 500 U 0.5 U 34300 4390000 840 

MW-41D 10/03/2007 MW-41D-136 N 129000 120 22200 101 384000 

MW-41M 12/15/2004 MW-41M-049 N 37.3 0.5 U 388000 4520 5 U 32900 0.638 49900 2200000 524 2 U

MW-41M 03/13/2006 MW-41M-093 N 44.7 0.5 U 440000 4630 500 U 37200 500 U 0.702 24200 2710000 615 

MW-41M 10/03/2007 MW-41M-136 N 399000 39 46600 20 U 3280000 

MW-41S 12/16/2004 MW-41S-049 N 52.5 0.5 U 105000 1400 4.6 J 15400 1.33 15400 844000 282 2 U

MW-41S 06/14/2005 MW-41S-070 N 56 0.5 U 103000 732 1.86 500 U 15300 500 U 1.3 8790 787000 250 

MW-41S 03/13/2006 MW-41S-093 N 59.6 0.5 U 99700 1330 500 U 13500 500 U 1.32 10100 807000 261 

MW-41S 10/03/2007 MW-41S-136 N 77500 24.5 16000 20 U 793000 

MW-42-30 02/23/2005 MW-42-30-054 N 442 J 557000 3330 5 U 4350 170000 1090 0.5 U 18900 2050000 845 

MW-42-30 03/16/2005 MW-42-030-057 N 319 561000 4220 J 1 UJ 2430 184000 994 1 U 18500 2330000 997 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-42-30 10/07/2005 MW-42-030-081 N 250 3.94 698000 4930 178000 0.5 U 41200 2080000 1170 

MW-42-30 12/15/2005 MW-42-030-087 N 74100 195000 34600 254000 

MW-42-30 03/07/2006 MW-42-030-093 N 188 2.03 436000 2820 2750 93400 672 0.5 U 17400 1800000 986 

MW-42-30 10/04/2007 MW-42-030-136 N 812000 5390 287000 737 4600000 

MW-42-55 02/23/2005 MW-42-55-054 N 219 J 559000 3600 5 U 2110 108000 776 0.5 U 30800 2340000 967 

MW-42-55 03/16/2005 MW-42-055-057 N 209 686000 4970 1 UJ 1950 135000 1300 1 U 32600 3050000 1220 

MW-42-55 10/07/2005 MW-42-055-081 N 250 0.5 U 1040000 5510 169000 0.5 U 55700 2320000 1290 

MW-42-55 12/15/2005 MW-42-055-087 N 784000 124000 47300 1900000 

MW-42-55 03/07/2006 MW-42-055-093 N 326 0.5 U 655000 4340 2490 128000 943 0.5 U 29300 2730000 1050 

MW-42-55 10/04/2007 MW-42-055-136 N 183000 20 U 13100 20 U 4000000 

MW-42-65 02/24/2005 MW-42-065-054 N 209 723000 4960 5 U 2200 145000 2330 0.5 U 36700 3080000 1190 

MW-42-65 03/16/2005 MW-42-065-057 N 163 511000 3970 1 UJ 2010 95500 769 1 U 27000 2340000 1070 

MW-42-65 10/07/2005 MW-42-065-081 N 262 0.5 U 909000 5100 175000 0.5 U 61100 2620000 1260 

MW-42-65 12/15/2005 MW-42-065-087 N 778000 157000 49800 2260000 

MW-42-65 03/07/2006 MW-42-065-093 N 321 0.5 U 600000 5260 1090 189000 500 U 0.5 U 34300 3260000 1410 

MW-42-65 10/03/2007 MW-42-065-136 N 432000 360 210000 1720 3060000 

MW-43-25 03/07/2005 MW-43-025-055 N 298 109 0.63 3480 46100 558 0.2 U 368 

MW-43-25 03/15/2005 MW-43-025-057 N 206 112000 107 1 U 2200 48600 519 1 U 8640 117000 361 

MW-43-25 06/20/2005 MW-43-025-070 N 258 1.57 118000 114 4730 49600 504 0.5 U 6750 131000 380 

MW-43-25 03/10/2006 MW-43-025-093 N 252 1.93 97500 107 3270 41000 500 U 0.5 U 5700 125000 298 

MW-43-25 10/02/2007 MW-43-025-136 N 87200 3370 40900 277 134000 

MW-43-75 03/07/2005 MW-43-075-055 N 611 3670 1.56 3720 92200 463 0.2 U 1520 

MW-43-75 03/15/2005 MW-43-075-057 N 505 446000 3900 1 U 3830 88100 500 U 1 U 27900 2840000 1540 

MW-43-75 06/20/2005 MW-43-075-070 N 440 0.5 U 410000 3980 3500 75000 500 U 0.5 U 26200 3100000 1580 

MW-43-75 03/10/2006 MW-43-075-093 N 455 0.5 U 378000 3710 3010 66700 500 U 0.5 U 28800 2910000 1630 

MW-43-75 10/02/2007 MW-43-075-136 N 299000 1570 42800 298 2570000 

MW-43-90 03/07/2005 MW-43-090-055 N 527 7080 1.37 13600 381000 1470 1 U 1870 

MW-43-90 03/15/2005 MW-43-090-057 N 412 781000 6470 1 U 14300 356000 1380 1 U 45500 3640000 1670 

MW-43-90 03/15/2005 MW-90-057 FD 412 790000 6470 1 U 14500 359000 1400 1 U 46100 3730000 1550 

MW-43-90 06/20/2005 MW-43-090-070 N 412 0.5 U 846000 6920 15600 371000 1320 0.5 U 45900 4210000 1900 

MW-43-90 06/20/2005 MW-99-070 FD 409 0.5 U 830000 6430 15500 363000 1300 0.5 U 44400 4120000 1750 

MW-43-90 03/10/2006 MW-43-090-093 N 468 0.5 U 907000 6700 11900 347000 1230 0.5 U 46200 3780000 1950 

MW-43-90 10/02/2007 MW-43-090-136 N 803000 9260 454000 1260 3680000 

MW-44-70 03/23/2006 MW-44-070-002A N 190 0.5 U 188000 1920 600 27300 1370 0.5 U 15900 1340000 589 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-44-70 10/04/2007 MW-44-070-136 N 53500 656 15600 316 692000 

MW-44-115 03/14/2006 MW-44-115-001 N 89.3 0.5 U 198000 3680 500 U 15600 500 U 0.787 28100 2890000 798 

MW-44-115 10/04/2007 MW-44-115-136 N 213000 20 U 14900 20 U 2230000 

MW-44-125 03/22/2006 MW-44-125-002A N 62.3 0.5 U 126000 3760 500 U 7890 729 1.72 27100 2590000 766 

MW-44-125 05/03/2007 CIS-013 N 82.5 0.5 U 142000 3690 2.87 100 U 16600 777 6.43 19700 2650000 678 2 U

MW-44-125 10/04/2007 MW-44-125-136 N 138000 78.10001 11700 574 3000000 

MW-45-095a 03/24/2006 MW-45-095A-001B N 192 0.5 U 279000 3670 500 U 25500 500 U 0.508 21400 2540000 949 

MW-45-095a 05/04/2007 CIS-009 N 198 0.5 U 164000 3100 2.24 129 16900 2.35 1 U 18000 2240000 739 2 U

MW-46-175 03/14/2006 MW-46-175-001 N 47.2 0.5 U 73600 5140 500 U 2580 500 U 1.57 35200 3940000 741 

MW-46-175 05/04/2007 CIS-022 N 43 0.5 U 73800 5650 3.99 100 U 2200 17.6 1 U 29900 3970000 680 2 U

MW-46-175 10/05/2007 MW-46-175-136 N 77700 20 U 2460 20 U 3610000 

MW-46-205 03/14/2006 MW-46-205-001 N 49.6 0.5 U 88700 6540 500 U 3190 500 U 0.573 44500 5030000 868 

MW-46-205 10/05/2007 MW-46-205-136 N 96800 20 U 3220 50.6 4630000 

MW-47-55 03/23/2006 MW-47-055-001B N 79.8 0.5 U 150000 986 500 U 24300 500 U 1.31 11000 578000 231 

MW-47-55 05/04/2007 CIS-006 N 72.5 0.5 U 166000 1170 2.32 100 U 24500 1 U 2 10200 654000 248 2 U

MW-47-55 10/04/2007 MW-47-055-136 N 145000 20 U 30500 20 U 655000 

MW-47-115 03/23/2006 MW-47-115-001B N 57.4 0.5 U 334000 4130 500 U 30900 500 U 1.23 24100 2850000 710 

MW-47-115 10/04/2007 MW-47-115-136 N 303000 20 U 38500 20 U 2820000 

MW-48 05/18/2006 MW-48-001D N 53.2 0.5 U 307000 5220 500 U 49000 500 U 0.5 U 55000 3090000 475 

MW-48 10/04/2007 MW-48-136 N 344000 20 U 48300 95.4 4200000 

MW-49-135 04/25/2006 MW-49-135-001C N 63.2 0.5 U 312000 4250 655 40600 2160 1.31 18600 2910000 643 

MW-49-135 10/10/2007 MW-49-135-136 N 263000 4420 278 34600 885 1 U 2520000 688 

MW-49-275 04/25/2006 MW-49-275-001C N 38.4 0.5 U 191000 7720 973 8760 1000 0.745 56600 5860000 1260 

MW-49-275 10/09/2007 MW-49-275-136 N 190000 8020 41 6150 539 1 U 5030000 1320 

MW-49-365 04/26/2006 MW-49-365-001C N 33 0.5 U 374000 13900 500 U 11700 500 U 0.5 U 98900 9530000 1280 

MW-49-365 10/09/2007 MW-49-365-136 N 363000 13900 36.9 6870 165 1 U 7860000 1080 

MW-50-095 05/09/2006 MW-50-095-001C N 61.2 0.5 U 133000 1430 500 U 16700 500 U 2.2 10100 1030000 326 

MW-50-095 10/04/2007 MW-50-095-136 N 113000 20 U 17200 20 U 980000 

MW-50-200 05/09/2006 MW-50-200-001C N 39.9 0.5 U 530000 6670 500 U 33100 500 U 6.06 45400 4700000 1390 

MW-50-200 10/04/2007 MW-50-200-136 N 580000 20 U 41600 20 U 4630000 

MW-51 05/12/2006 MW-51-110-001C N 106 0.5 U 265000 3020 500 U 19000 500 U 14.1 28000 2090000 934 

MW-51 10/05/2007 MW-51-136 N 279000 20 U 22100 20 U 2190000 

MW-52D 05/01/2007 MW-52D-050107 N 52.5 0.5 U 303000 6950 500 U 21600 500 U 0.153 59900 4570000 1000 

MW-52D 08/08/2007 MW-52D-080707 N 0.5 U 784 319 1 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

MW-52D 09/05/2007 MW-52D_090407 N 0.5 U 577 263 1 U

MW-52D 10/11/2007 MW-52D-101107 N 0.5 U 276000 7580 477 21100 229 1 U 5420000 811 

MW-52M 05/01/2007 MW-52M-050107 N 95 0.5 U 305000 4600 500 U 42100 500 U 0.159 37300 2940000 678 

MW-52M 08/08/2007 MW-52M-080707 N 0.5 U 1140 J 290 1 U

MW-52M 08/08/2007 MW-90-080707 FD 0.5 U 744 J 316 1 U

MW-52M 09/05/2007 MW-52M_090407 N 0.5 U 534 191 1 U

MW-52M 10/11/2007 MW-52M-101107 N 0.5 U 328000 5620 511 52500 168 1 U 4160000 848 

MW-52S 05/01/2007 MW-52S-050107 N 248 0.5 U 332000 3720 5240 66900 890 0.128 42200 2300000 418 

MW-52S 08/08/2007 MW-52S-080707 N 0.5 U 7220 1440 1.42 

MW-52S 09/05/2007 MW-52S_090407 N 0.5 U 6000 1020 1 U

MW-52S 10/11/2007 MW-52S-101107 N 0.661 309000 3780 5110 64400 927 1 U 2970000 471 

MW-53D 05/02/2007 MW-53D-050107 N 33 0.5 U 298000 8490 500 U 18900 2490 0.1 U 51800 6150000 1070 

MW-53D 08/08/2007 MW-53D-080707 N 0.5 U 248 1690 1 U

MW-53D 09/05/2007 MW-53D_090407 N 0.5 U 98.2 1770 1 U

MW-53D 09/05/2007 MW-90_090407 FD 0.5 U 98.9 1760 1 U

MW-53D 10/11/2007 MW-53D-101107 N 0.5 U 289000 9470 160 J 14600 1570 1 U 5910000 1100 

MW-53D 10/11/2007 MW-90-101107 FD 0.5 U 287000 9560 128 J 14000 1560 1 U 5230000 1100 

MW-53M 05/01/2007 MW-53M-050107 N 62.5 0.5 U 161000 4030 500 U 12900 500 U 0.112 43400 2630000 630 

MW-53M 08/08/2007 MW-53M-080707 N 0.5 U 154 306 1 U

MW-53M 09/05/2007 MW-53M_090407 N 0.5 U 52.6 235 1 U

MW-53M 10/11/2007 MW-53M-101107 N 0.5 U 266000 6200 63.5 28600 257 1 U 4310000 720 

MW-54-85 04/15/2008 MW-54-085-01 N 145 0.5 U 225000 3140 892 91600 771 0.5 U 17800 1790000 351 

MW-54-140 04/14/2008 MW-54-140-01 N 110 0.5 U 135000 3920 500 U 14800 1410 0.5 U 19300 2550000 498 

MW-54-195 04/14/2008 MW-54-195-01 N 55 0.5 U 131000 7150 500 U 5900 837 0.5 U 39200 5020000 1100 

MW-55-45 04/15/2008 MW-55-045-01 N 195 0.5 U 32700 315 500 U 9480 547 0.5 U 8630 267000 74.9 

MW-55-120 04/15/2008 MW-55-120-01 N 70 0.5 U 136000 2750 500 U 8210 935 0.5 U 27600 1780000 290 

MW-56D 04/29/2008 MW-56D-01b N 105 0.5 U 343000 6640 2500 U 65500 2500 U 0.5 U 35500 4360000 946 

MW-56M 04/29/2008 MW-56M-01b N 423 0.5 U 285000 3690 3980 73600 754 0.5 U 19000 2530000 931 

MW-56S 04/29/2008 MW-56S-01b N 520 0.5 U 88900 1550 2590 34500 787 0.5 U 13600 1240000 396 

OW-1D 09/30/2004 OW-1D N 39 0.5 U 340000 3040 1.34 J 300 U 17500 378 0.35 20 U 35400 2580000 440 0.4 U

OW-1D 11/18/2004 OW-1D-WQ3 N 20.8 U 301 

OW-1D 12/21/2004 OW-01D-049 N 234000 300 U 18800 332 33400 1250000 

OW-1D 05/10/2005 OW-1D-WQ6 N 230000 3170 0.5 U 104 19000 299 0.252 15500 2140000 369 

OW-1D 07/27/2005 OW-01D-075 N 39 0.5 U 223000 3200 1.14 300 U 19000 292 0.321 35600 2080000 441 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

OW-1D 08/25/2005 OW-01D-077 N 40.6 0.5 U 246000 2980 1.32 300 U 16900 194 0.486 24600 1870000 430 

OW-1D 09/14/2005 OW-01D-003 N 36.2 0.5 U 247000 2910 1.16 300 U 17000 170 0.601 29700 1990000 439 

OW-1D 10/19/2005 OW-01D-004 N 42.5 0.5 U 159000 3090 3.74 300 U 10500 500 U 2.07 22000 1130000 571 

OW-1D 11/14/2005 OW-01D-005 N 48.9 0.5 U 124000 2160 3.91 300 U 7950 500 U 3.06 17000 1120000 467 

OW-1D 12/05/2005 OW-01D-006 N 51.6 0.5 U 166000 1910 3.8 300 U 6810 500 U 2.12 16300 1380000 450 

OW-1D 03/14/2006 OW-01D-007 N 57.1 0.5 U 108000 1890 3.79 300 U 7570 500 U 3.44 18400 796000 491 

OW-1D 06/06/2006 OW-01D-008 N 58.8 0.5 U 114000 2030 2.31 300 U 7820 500 U 3.32 17600 1260000 545 

OW-1D 08/31/2006 OW-01D-009 N 54.1 0.5 U 120000 1910 2.35 300 U 8390 500 U 3.03 17400 980000 497 

OW-1D 10/12/2006 OW-01D-010 N 57.5 0.5 U 120000 2010 2.62 300 U 9610 500 U 2.79 10300 1460000 445 

OW-1D 01/25/2007 OW-01D-011 N 1980 2.65 2.23 465 

OW-1D 05/02/2007 OW-01D-012 N 62.5 0.5 U 120000 1990 3.06 100 U 10100 1 U 2.7 10400 1380000 454 

OW-1D 08/09/2007 OW-01D-013 N 2020 1.86 2.855 428 

OW-1D 10/16/2007 OW-01D-014 N 70 0.5 U 126000 1980 2.12 100 U 9840 1 U 2.47 10400 1450000 474 

OW-1M 10/01/2004 OW-1M N 59 0.5 U 99800 1550 2.13 300 U 7950 50 U 0.91 19900 1260000 260 0.4 U

OW-1M 11/18/2004 OW-1M-WQ3 N 20.8 U 10.4 U

OW-1M 12/21/2004 OW-01M-049 N 96800 300 U 8050 50 U 15800 863000 

OW-1M 05/10/2005 OW-1M-WQ6 N 94800 1650 0.693 100 U 7930 1.07 0.892 9300 1130000 291 

OW-1M 07/27/2005 OW-01M-075 N 51.1 0.5 U 98600 1490 2.31 300 U 8990 50 U 1.01 24300 1090000 311 

OW-1M 08/25/2005 OW-01M-077 N 53.3 0.5 U 102000 1700 0.934 300 U 7820 50 U 1.38 17800 1020000 321 

OW-1M 09/14/2005 MW-90-003 FD 46.5 J 0.5 U 137000 1690 2.08 300 U 8390 50 U 1.35 18800 1250000 328 

OW-1M 09/14/2005 OW-01M-003 N 36.2 J 0.5 U 124000 1680 1.99 300 U 8900 50 U 1.35 20200 1290000 325 

OW-1M 10/19/2005 OW-01M-004 N 40.5 0.5 U 128000 1950 2.41 300 U 9280 500 U 4.64 18900 868000 455 

OW-1M 11/14/2005 OW-01M-005 N 51.4 0.5 U 113000 1930 2.05 300 U 9420 500 U 6.49 17300 832000 471 

OW-1M 12/05/2005 OW-01M-006 N 48.8 0.5 U 159000 1890 2.08 300 U 9320 500 U 2.65 17700 1040000 475 

OW-1M 03/14/2006 OW-01M-007 N 69.5 0.5 U 156000 1910 1.73 300 U 10900 500 U 3.18 18200 765000 498 

OW-1M 06/06/2006 OW-01M-008 N 56.4 0.5 U 163000 2160 1.49 300 U 13900 500 U 2.73 22100 1310000 538 

OW-1M 08/31/2006 OW-01M-009 N 65.6 0.5 U 169000 1870 1.83 300 U 13900 500 U 2.45 21800 920000 489 

OW-1M 10/10/2006 OW-01M-010 N 65 0.5 U 181000 1980 1.98 300 U 12200 500 U 2.98 17800 1030000 440 

OW-1M 01/25/2007 OW-01M-011 N 1970 1.96 2.43 464 

OW-1M 05/01/2007 OW-01M-012 N 70 0.5 U 133000 2120 1.87 100 U 12000 1 U 1.41 9810 1090000 471 

OW-1M 08/09/2007 OW-01M-013 N 2000 2.4 2.775 408 

OW-1M 10/16/2007 OW-01M-014 N 85 0.5 U 194000 2100 2.05 100 U 17200 1 U 2.56 12900 1440000 497 

OW-1S 12/21/2004 OW-01S-049 N 78800 407 14100 50 U 12600 291000 

OW-1S 07/28/2005 MW-90-075 FD 75.4 0.5 U 61900 491 2.44 300 U 11000 50 U 3.15 11300 279000 114 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

OW-1S 07/28/2005 OW-01S-075 N 80.3 0.5 U 66400 494 2.45 300 U 11600 50 U 3.2 12000 277000 114 

OW-1S 08/26/2005 OW-01S-077 N 73.4 0.5 U 82700 599 2.1 300 U 13500 50 U 2.67 11500 293000 136 

OW-1S 09/15/2005 OW-01S-003 N 68.8 0.5 U 97000 589 2.04 300 U 14600 50 U 2.42 13000 361000 126 

OW-1S 10/20/2005 OW-01S-004 N 67.5 0.5 U 107000 641 2.26 300 U 13100 500 U 3.19 15600 491000 150 

OW-1S 11/16/2005 OW-01S-005 N 81.8 0.5 U 50300 580 2.36 300 U 15700 500 U 3.19 10200 133000 134 

OW-1S 12/05/2005 MW-90-006 FD 84.1 0.5 U 80600 533 2.51 300 U 11200 500 U 2.7 8270 228000 127 

OW-1S 12/05/2005 OW-01S-006 N 73.3 0.5 U 90400 543 2.5 300 U 12400 500 U 2.57 9250 239000 129 

OW-1S 03/15/2006 OW-01S-007 N 74.5 0.5 U 79500 571 2.17 300 U 15300 500 U 3.28 10700 181000 130 

OW-1S 06/06/2006 OW-01S-008 N 66.2 0.5 U 123000 644 2.2 300 U 16600 500 U 3.45 11800 389000 143 

OW-1S 08/31/2006 OW-01S-009 N 65.6 0.5 U 115000 606 2.41 300 U 19300 500 U 3.58 13200 287000 124 

OW-1S 10/10/2006 OW-01S-010 N 67.5 0.5 U 103000 584 2.57 300 U 14800 500 U 4.02 9700 269000 137 

OW-1S 01/24/2007 OW-01S-011 N 590 2.54 3.15 128 

OW-1S 05/01/2007 OW-01S-012 N 70 0.5 U 102000 733 2.35 100 U 17600 1.66 1.68 8240 397000 141 

OW-1S 08/09/2007 OW-01S-013 N 686 2.5 3.065 127 

OW-1S 10/16/2007 OW-01S-014 N 80 0.5 U 95100 635 2.74 100 U 16700 1.21 3.09 7590 353000 142 

OW-2D 01/13/2005 OW-2D-WQ5 N 303000 164 15200 390 46600 2000000 

OW-2D 05/10/2005 OW-2D-WQ6 N 319000 4460 0.5 U 161 19300 286 0.107 18600 3000000 535 

OW-2D 07/28/2005 OW-02D-075 N 34.1 0.5 U 296000 4100 0.966 300 U 16200 175 0.1 U 38300 2590000 616 

OW-2D 08/25/2005 OW-02D-077 N 43.1 0.5 U 58800 1640 1.19 300 U 3330 50 U 2.61 16100 1100000 376 

OW-2D 09/14/2005 OW-02D-003 N 38.7 0.5 U 90300 1770 1.78 300 U 4650 50 U 2.99 21500 1570000 381 

OW-2D 10/20/2005 OW-02D-004 N 30 0.5 U 142000 1730 1.57 300 U 8220 500 U 3.52 21000 805000 381 

OW-2D 11/14/2005 OW-02D-005 N 33.4 0.5 U 199000 2230 2.38 300 U 12000 500 U 7.57 20900 1110000 541 

OW-2D 12/05/2005 OW-02D-006 N 46.1 0.5 U 231000 2140 1.69 300 U 11300 500 U 3.67 20000 1170000 531 

OW-2D 03/14/2006 OW-02D-007 N 76.9 0.5 U 194000 1930 1.71 300 U 16800 500 U 3.28 23700 863000 506 

OW-2D 06/07/2006 OW-02D-008 N 74.8 0.5 U 230000 2050 1.62 300 U 20200 500 U 3.44 26400 1310000 516 

OW-2D 08/31/2006 OW-02D-009 N 64.7 0.5 U 196000 1890 1.71 300 U 18000 500 U 2.83 22100 904000 492 

OW-2D 10/10/2006 OW-02D-010 N 67.5 0.5 U 191000 2040 1.78 300 U 18200 500 U 3.28 20300 967000 450 

OW-2D 01/24/2007 OW-02D-011 N 2060 1.72 2.89 475 

OW-2D 04/30/2007 OW-02D-012 N 80 0.5 U 164000 2120 J 1.88 100 U 17500 1 U 2.55 11300 1320000 490 J

OW-2D 08/09/2007 OW-02D-013 N 2040 2.12 2.585 432 

OW-2D 10/17/2007 OW-02D-014 N 92.5 0.5 U 209000 2280 2.12 100 U 23600 1 U 2.81 13600 1360000 465 

OW-2M 05/11/2005 OW-2M-WQ6 N 142000 2080 0.5 U 100 U 11800 44.2 0.574 10800 1310000 316 

OW-2M 07/28/2005 OW-02M-075 N 51.1 0.5 U 132000 1900 2.19 300 U 10800 50 U 0.735 23600 1050000 342 

OW-2M 08/25/2005 OW-02M-077 N 50.8 0.5 U 124000 1770 0.991 300 U 9130 50 U 1.73 18600 1100000 350 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A

lk
a

lin
ity

, 
b

ic
a

rb
 a

s 
C

a
C

O
3

A
m

m
o

n
ia

 a
s 

n
itr

o
g

e
n

C
a

lc
iu

m

C
h

lo
ri

d
e

F
lu

o
ri

d
e

Ir
o

n

M
a

g
n

e
si

u
m

M
a

n
g

a
n

e
se

N
itr

a
te

 a
s 

n
itr

o
g

e
n

P
e

rc
h

lo
ra

te

P
o

ta
ss

iu
m

S
o

d
iu

m

S
tr

o
n

tiu
m

S
u

lfa
te

S
u

lfi
d

e

(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

OW-2M 09/14/2005 OW-02M-003 N 41.3 0.5 U 144000 1730 2.22 300 U 9840 50 U 2.33 19300 1290000 368 

OW-2M 10/20/2005 OW-02M-004 N 37.5 0.5 U 151000 1820 2.29 300 U 9970 500 U 4.33 18700 980000 389 

OW-2M 11/15/2005 MW-90-005 FD 46 0.5 U 150000 1920 2.15 300 U 11000 500 U 7 19100 932000 435 

OW-2M 11/15/2005 OW-02M-005 N 38.3 0.5 U 140000 2070 1.96 300 U 11300 500 U 7.16 20000 865000 461 

OW-2M 12/06/2005 OW-02M-006 N 46.1 0.5 U 214000 2000 1.87 300 U 15300 500 U 3.91 22400 1110000 497 

OW-2M 03/14/2006 OW-02M-007 N 67 0.5 U 181000 1990 1.83 300 U 14600 500 U 3.24 23300 818000 519 

OW-2M 06/07/2006 OW-02M-008 N 59.8 0.5 U 190000 2060 1.62 300 U 15200 500 U 2.37 22600 1180000 532 

OW-2M 08/30/2006 OW-02M-009 N 65.1 0.5 U 187000 2220 1.83 300 U 16800 500 U 2.68 23400 922000 555 

OW-2M 10/10/2006 MW-91-010 FD 65 0.5 U 195000 1980 2.01 300 U 15300 500 U 3.25 19500 1030000 443 

OW-2M 10/10/2006 OW-02M-010 N 60 0.5 U 192000 1920 2.02 300 U 15100 500 U 3.27 19600 1040000 456 

OW-2M 01/24/2007 OW-02M-011 N 1980 1.99 2.62 466 

OW-2M 04/30/2007 OW-02M-012 N 55 0.5 U 173000 2160 J 1.82 100 U 16200 1 U 1.94 12300 1340000 501 J

OW-2M 08/09/2007 OW-02M-013 N 1990 1.88 2.545 408 

OW-2M 10/16/2007 OW-02M-014 N 85 0.5 U 191000 2090 1.95 100 U 19000 1 U 2.62 13100 1430000 496 

OW-2S 12/29/2004 OW-2S-WQ5 N 33700 300 U 5560 131 11300 218000 

OW-2S 07/28/2005 OW-02S-075 N 107 0.5 U 37500 381 3.79 300 U 5180 50 U 3.81 9440 274000 126 

OW-2S 08/26/2005 OW-02S-077 N 114 0.5 U 36700 397 3.64 300 U 5180 50 U 3.08 9290 280000 129 

OW-2S 08/26/2005 OW-90-077 FD 114 0.5 U 36500 399 3.68 300 U 5200 50 U 3.24 9330 261000 130 

OW-2S 09/14/2005 OW-02S-003 N 103 0.5 U 43100 418 3.59 300 U 5330 50 U 3.4 9130 452000 128 

OW-2S 10/20/2005 OW-02S-004 N 100 0.5 U 45300 383 3.85 300 U 5030 500 U 4.98 7790 234000 135 

OW-2S 11/15/2005 OW-02S-005 N 120 0.5 U 38100 406 3.5 300 U 5020 500 U 7.75 7900 240000 131 

OW-2S 12/06/2005 OW-02S-006 N 111 0.5 U 40100 370 3.96 300 U 5490 500 U 3.75 8020 239000 127 

OW-2S 03/15/2006 MW-90-CMP-007 FD 102 0.5 U 37000 403 4.17 300 U 5060 500 U 3.48 8730 194000 134 

OW-2S 03/15/2006 OW-02S-007 N 107 0.5 U 43200 385 4.38 300 U 5540 500 U 3.31 9320 226000 131 

OW-2S 06/06/2006 MW-90-008a FD 103 0.5 U 56600 421 4.01 300 U 5210 500 U 4.57 8720 416000 135 

OW-2S 06/06/2006 OW-02S-008 N 101 0.5 U 57700 429 4.16 300 U 5160 500 U 4.41 8770 422000 137 

OW-2S 09/08/2006 MW-90-009 FD 113 0.5 U 35900 414 4.36 300 U 4860 500 U 4.71 7820 245000 122 

OW-2S 09/08/2006 OW-02S-009 N 103 0.5 U 37600 409 4.42 300 U 4980 500 U 4.96 7930 227000 120 

OW-2S 10/10/2006 MW-90-010a FD 95.5 0.5 U 36500 394 4.92 300 U 4580 500 U 5.37 7080 232000 130 

OW-2S 10/10/2006 OW-02S-010 N 97.5 0.5 U 38200 397 4.93 300 U 4840 500 U 4.99 7510 269000 132 

OW-2S 01/24/2007 MW-90-CMP-011 FD 411 4.66 3.8 121 

OW-2S 01/24/2007 OW-02S-011 N 416 4.6 3.93 122 

OW-2S 04/30/2007 CIS-011 N 103 0.5 U 36900 474 J 5.23 100 U 4970 1.1 4.25 J 5840 331000 131 J 2 U

OW-2S 08/09/2007 MW-90-CMP-013 FD 437 4.82 4.035 107 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

OW-2S 08/09/2007 OW-02S-013 N 435 4.92 4.145 108 

OW-2S 10/17/2007 OW-02S-014 N 100 0.5 U 34500 423 4.86 100 U 4620 1 U 3.74 5630 321000 127 

OW-3D 10/28/2004 OW-3D-WQ2 N 70 0.5 U 54500 1240 3.89 300 U 7370 125 0.36 15800 743000 218 

OW-3D 11/16/2004 OW-3D-WQ3 N 132 130 

OW-3D 12/14/2004 OW-3D-WQ4 N 96000 300 U 8680 136 17200 956000 

OW-3D 03/09/2006 OW-03D-093 N 38.5 0.5 U 126000 2200 500 U 11000 500 U 0.5 U 11000 1470000 359 

OW-3D 10/03/2007 OW-03D-136 N 156000 20 U 15400 20 U 1700000 

OW-3M 10/28/2004 MW-90-WQ2 FD 61 0.5 U 44800 1080 2.19 300 U 6100 50 U 1.53 13200 676000 197 

OW-3M 10/28/2004 OW-3M-WQ2 N 62 0.5 U 47400 1060 2.18 300 U 5910 50 U 1.53 13100 596000 219 

OW-3M 11/16/2004 OW-3M-WQ3 N 20.8 U 10.4 U

OW-3M 12/15/2004 OW-3M-WQ4 N 67300 6470 12400 723000 

OW-3M 03/09/2006 OW-03M-093 N 56.5 0.5 U 74200 1390 500 U 6710 500 U 1.07 6290 882000 266 

OW-3M 05/04/2006 OW-03M-CIS N 58.6 0.5 U 75600 1510 1.56 100 U 7670 1 U 0.886 7800 1120000 329 

OW-3M 05/01/2007 CIS-023 N 57 0.5 U 75200 1510 2.58 100 U 6860 1 U 1.31 7810 1080000 266 2 U

OW-3M 10/03/2007 OW-03M-136 N 64700 20 U 7350 20 U 1120000 

OW-3S 10/28/2004 OW-3S-WQ2 N 99 0.5 U 27200 280 4.59 300 U 4530 50 U 2.53 J 10300 183000 64.8 

OW-3S 11/16/2004 OW-3S-WQ3 N 20.8 U 10.4 U

OW-3S 12/15/2004 OW-3S-WQ4 N 21100 4010 5350 174000 

OW-3S 03/09/2006 OW-03S-093 N 61.7 0.5 U 97800 445 500 U 14700 500 U 2.74 7680 187000 78.8 

OW-3S 04/30/2007 CIS-014 N 62.5 0.5 U 112000 564 3.25 100 U 16200 9.43 3.25 9190 203000 90.9 J 2 U

OW-3S 10/03/2007 OW-03S-136 N 439000 32.9 40300 88.5 4790000 

OW-5D 12/22/2004 MW-96-049 FD 222000 300 U 15200 363 32300 1480000 

OW-5D 12/22/2004 OW-5D-049 N 212000 300 U 14600 371 30200 1370000 

OW-5D 05/11/2005 OW-5D-WQ6 N 254000 3610 0.5 U 237 16800 269 0.159 17000 2460000 461 

OW-5D 07/28/2005 OW-05D-075 N 36.5 0.5 U 248000 3350 1.11 300 U 15700 226 0.151 30700 2040000 480 

OW-5D 08/26/2005 OW-05D-077 N 35.4 0.5 U 223000 3750 1.42 300 U 12400 103 0.241 29200 1960000 516 

OW-5D 09/13/2005 OW-05D-003 N 31 0.5 U 314000 3370 1.26 300 U 16600 113 0.334 32800 2450000 501 

OW-5D 10/19/2005 OW-05D-004 N 37.5 0.5 U 178000 2850 2.11 300 U 8900 500 U 1.54 23100 1260000 496 

OW-5D 11/15/2005 OW-05D-005 N 43.5 0.5 U 139000 2500 3.42 300 U 6880 500 U 5.99 19000 1300000 506 

OW-5D 12/06/2005 OW-05D-006 N 46.1 0.5 U 124000 2150 4.56 300 U 6530 500 U 2.24 17900 1220000 444 

OW-5D 03/15/2006 OW-05D-007 N 49.6 0.5 U 93900 1970 1.49 300 U 4800 500 U 3.23 18100 861000 510 

OW-5D 06/07/2006 OW-05D-008 N 59.3 0.5 U 124000 2120 3.03 300 U 5090 500 U 2.72 18400 1100000 539 

OW-5D 08/30/2006 OW-05D-009 N 72 0.5 U 102000 2280 1.98 300 U 5420 500 U 2.68 17800 1020000 534 

OW-5D 10/11/2006 OW-05D-010 N 75 0.5 U 174000 1990 1.8 300 U 8890 500 U 3.3 20900 1320000 456 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

OW-5D 01/25/2007 OW-05D-011 N 2060 1.86 2.7 477 

OW-5D 05/01/2007 OW-05D-012 N 80 0.5 U 156000 J 1840 1.73 100 U 15800 1 U 1.46 12000 1370000 J 424 

OW-5D 08/09/2007 OW-05D-013 N 2070 2.13 2.615 458 

OW-5D 10/17/2007 OW-05D-014 N 87.5 0.5 U 197000 2210 2.1 100 U 22200 1 U 2.83 14200 1440000 466 

OW-5M 01/13/2005 OW-5M-WQ5 N 290000 50 U 10400 50 U 26000 1220000 

OW-5M 05/11/2005 OW-5M-WQ6 N 182000 2590 0.5 U 100 U 13200 2.83 0.51 12900 1820000 386 

OW-5M 07/28/2005 OW-05M-075 N 38.9 0.5 U 161000 2470 2.74 300 U 12000 50 U 0.621 25800 1520000 417 

OW-5M 08/26/2005 OW-05M-077 N 43 0.5 U 168000 2630 1.17 300 U 10300 50 U 0.619 21100 1440000 414 

OW-5M 09/13/2005 OW-05M-003 N 41.3 0.5 U 225000 2580 1.07 300 U 13200 50 U 0.69 27700 2050000 401 

OW-5M 10/20/2005 MW-90-004 FD 40 0.5 U 180000 J 2550 2.96 300 U 11200 500 U 0.655 22400 1130000 J 386 

OW-5M 10/20/2005 OW-05M-004 N 40 0.5 U 227000 J 2560 2.9 300 U 12100 500 U 0.646 25000 1440000 J 391 

OW-5M 11/15/2005 OW-05M-005 N 43.5 0.5 U 176000 2770 2.94 300 U 11800 500 U 2.05 22100 1180000 468 

OW-5M 12/06/2005 OW-05M-006 N 43.4 0.5 U 211000 2680 1.96 300 U 11600 500 U 0.66 21000 1330000 435 

OW-5M 03/15/2006 OW-05M-007 N 39.7 0.5 U 200000 2600 1.35 300 U 11500 500 U 1.15 24300 1170000 455 

OW-5M 06/07/2006 OW-05M-008 N 41.8 0.5 U 203000 2770 2.97 300 U 11400 500 U 1.4 23100 2210000 497 

OW-5M 08/30/2006 OW-05M-009 N 52.3 0.5 U 186000 2680 3.6 300 U 11600 500 U 2.48 26100 1300000 531 

OW-5M 10/11/2006 OW-05M-010 N 56.5 0.5 U 140000 2120 3.97 300 U 8060 500 U 3.15 16600 1170000 466 

OW-5M 01/25/2007 OW-05M-011 N 2010 3.15 2.5 467 

OW-5M 04/30/2007 CW-90-012 FD 75 0.5 U 131000 2260 J 2.72 100 U 8890 1 U 1.28 J 10300 1490000 526 J

OW-5M 04/30/2007 OW-05M-012 N 70 0.5 U 131000 2250 J 2.56 100 U 8920 1 U 2.1 J 10500 1510000 526 J

OW-5M 08/08/2007 OW-05M-013 N 2020 2.71 8.155 473 

OW-5M 10/17/2007 MW-90-014 FD 77.5 0.5 U 149000 2160 2.19 100 U 10800 J 1 UJ 2.64 11200 1420000 472 

OW-5M 10/17/2007 OW-05M-014 N 75 0.5 U 149000 2140 2.12 100 U 16600 J 19 J 2.72 12500 1460000 457 

OW-5S 12/21/2004 OW-05S-049 N 52500 300 U 8060 50 U 11800 194000 

OW-5S 05/11/2005 OW-5S-WQ6 N 54200 401 2.16 100 U 9120 5.35 3.18 6640 274000 108 

OW-5S 05/11/2005 OW-91-WQ6 FD 55200 400 2.12 100 U 9300 6.47 3.13 6710 280000 107 

OW-5S 07/28/2005 OW-05S-075 N 85.1 0.5 U 49400 371 2.3 300 U 8770 50 U 3.55 10200 235000 105 

OW-5S 08/26/2005 OW-05S-077 N 88.6 0.5 U 56900 401 2.07 300 U 9330 50 U 2.96 9670 240000 104 

OW-5S 09/13/2005 OW-05S-003 N 80.1 0.5 U 73700 392 1.98 J 300 U 10100 50 U 2.68 11300 304000 98.5 

OW-5S 10/20/2005 OW-05S-004 N 80 0.5 U 73900 375 2.2 300 U 10600 500 U 1.74 9980 221000 113 

OW-5S 11/15/2005 OW-05S-005 N 94.6 0.5 U 66000 409 1.69 300 U 9830 500 U 7.67 8570 212000 104 

OW-5S 12/06/2005 OW-05S-006 N 92.3 0.5 U 59200 365 2.22 300 U 9320 500 U 3.18 8230 195000 106 

OW-5S 03/15/2006 OW-05S-007 N 89.3 0.5 U 52800 371 2.25 300 U 8530 500 U 3.43 8680 150000 112 

OW-5S 06/07/2006 OW-05S-008 N 85 0.5 U 63500 423 2.18 300 U 8680 500 U 3.89 9120 271000 121 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

OW-5S 08/31/2006 OW-05S-009 N 88.8 0.5 U 56400 389 2.54 300 U 8580 500 U 4.76 8220 187000 118 

OW-5S 10/10/2006 OW-05S-010 N 87.5 0.5 U 51700 381 2.6 300 U 8380 500 U 5.01 8110 182000 144 J

OW-5S 01/25/2007 OW-05S-011 N 375 2.57 3.8 110 

OW-5S 04/30/2007 CIS-018 N 87.5 0.5 U 59200 J 480 2.82 100 U 9120 1 U 4.25 6880 273000 J 114 J 2 U

OW-5S 08/09/2007 OW-05S-013 N 406 2.6 4.005 97.8 

OW-5S 10/17/2007 OW-05S-014 N 87.5 0.5 U 53900 422 2.5 103 8540 2.92 3.66 6710 271000 102 

Park Moabi-4 05/02/2007 PM4-125 N 67.5 0.5 U 330 25.9 73.9 2 U

Park Moabi-4 07/18/2007 PM4-125R N 2.8 

Park Moabi-4 10/04/2007 PM-04-136 N 89300 617 22300 20 U 280000 

PE-1 03/21/2005 PE-1-058 N 193 356000 4100 2.56 500 U 34000 2280 0.623 27500 2740000 1260 

PE-1 10/03/2005 PE-01-081 N 255 0.5 U 401000 3600 0.653 3280 47200 1070 0.19 48700 2000000 13600 1090 

PE-1 03/17/2006 PE-01_031706 N 277 261000 2990 500 U 37400 12.7 0.5 U 19700 2200000 900 2 U

PE-1 04/05/2006 PE-01_040506 N 256 263000 3110 500 U 36400 12.3 0.5 U 19600 2090000 939 2 U

PGE-6 07/01/1997 PGE-6 1530_07/01/1997 FD 180 3 95000 920 5.3 21000 110 3.1612 10000 730000 460 0.02 U

PGE-6 07/01/1997 PGE-6 1530_07/01/1997 FD 181 2.4 90900 890 5.58 20200 110 3.02572 14400 631000 354 0.2 U

PGE-6 07/01/1997 PGE-6 1750_07/01/1997 N 194 1.79 95100 900 5.6 21000 110 3.90634 14500 661000 515 0.2 U

PGE-6 06/15/1998 PGE-6_06/15/1998 N 81 3.2 122000 1020 31000 140 1.39996 20200 881000 741 0.2 U

PGE-6 09/01/2000 PGE-6_09/01/2000 N 80 6.84 J 133000 1060 3.1 32100 190 1.17416 18500 930000 1020 0.2 UJ

PGE-6 11/29/2001 PGE-6_11/29/2001 N 132 1.2 104000 983 4.8 25400 110 2.19026 12600 831000 659 0.2 U

PGE-7 07/17/1998 PGE-7_07/17/1998 N 48 1 264000 4230 7500 31 5.1934 54000 3170000 1370 0.2 U

PGE-7 09/01/2000 PGE-7_09/01/2000 N 46 0.2 J 303000 4530 3.3 7900 25 10.3868 55600 3200000 1360 0.2 UJ

PGE-7 11/29/2001 PGE-7_11/29/2001 N 59.6 0.31 272000 4500 3.7 7400 23 7.76752 34300 3100000 1190 0.2 U

PGE-8 07/01/1997 PGE-8_07/01/1997 N 75 5.4 784000 4200 5.6 12400 150 1.19674 79700 3110000 3100 1.3 

PGE-8 06/15/1998 PGE-8_06/15/1998 N 19 4.53 803000 4530 16300 60 1.53544 83200 3460000 3420 0.2 U

PGE-8 09/01/2000 PGE-8_09/01/2000 N 55 2.6 J 792000 4230 6.07 5500 16 3.6128 85700 3270000 3710 0.08 J

PGE-8 11/29/2001 PGE-8_11/29/2001 N 57.5 4.2 791000 4870 6.2 18600 400 3.65796 75300 3750000 3050 0.2 U

PGE-8 08/11/2007 PGE-08-8-11-07-4 N 40 327000 6610 80.2 20700 739 1 U 64700 3480000 1280 

PT-1D 03/17/2006 DUP 2_031706 FD 110 316000 3610 500 U 24900 85.7 1.84 24800 2550000 941 2 U

PT-1D 03/17/2006 PT1D_031706 N 107 321000 3650 500 U 24900 88.2 1.84 24600 2540000 943 2 U

PT-1D 04/06/2006 DUP-1_040606 FD 98.1 334000 3700 500 U 23600 54.8 2.26 25100 2700000 963 2 U

PT-1D 04/06/2006 PT1D_040606 N 101 332000 J 3780 500 U 24000 51 2.27 25300 2680000 J 978 2 U

PT-1M 03/17/2006 PT1M_031706 N 145 229000 1790 500 U 40100 1330 0.5 U 15700 1230000 411 2 U

PT-1M 04/06/2006 PT1M_040606 N 144 242000 1840 557 40600 1350 0.5 U 15000 1290000 446 2 U

PT-1S 03/17/2006 PT1S_031706 N 367 262000 1710 1930 74700 1320 0.5 U 15400 1040000 198 2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

PT-1S 04/06/2006 PT1S_040606 N 368 267000 1740 1860 70500 779 0.5 U 14400 1090000 181 2 U

PT-2D 03/17/2006 Dup 1_031706 FD 112 315000 3560 500 U 26300 161 1.26 25200 2560000 924 2 U

PT-2D 03/17/2006 PT2D_031706 N 125 314000 3530 500 U 25700 154 1.23 24900 2530000 931 2 U

PT-2D 04/06/2006 DUP-2_040606 FD 109 338000 3660 500 U 25800 78.3 1.84 25300 2650000 946 2 U

PT-2D 04/06/2006 PT2D_040606 N 109 338000 3550 500 U 25600 79.7 1.68 25100 2640000 924 2 U

PT-2M 03/17/2006 PT2M_031706 N 264 227000 1880 500 U 35600 547 0.5 U 14700 1340000 474 2 U

PT-2M 04/06/2006 PT2M_040606 N 204 232000 1920 500 U 35600 380 0.5 U 13400 1400000 471 2 U

PT-2S 03/17/2006 PT2S_031706 N 613 273000 J 1630 976 92700 J 1170 J 0.5 U 12500 929000 J 11.7 2 U

PT-2S 04/06/2006 PT2S_040606 N 635 300000 1670 1850 99800 1240 0.5 U 12100 1030000 8.91 2 U

PT-3D 03/18/2006 PT3D_031806 N 104 273000 3920 500 U 19200 16.7 3.33 22900 2570000 984 2 U

PT-3D 04/05/2006 PT3D_040506 N 87.2 J 277000 3760 500 U 18200 10.2 3.28 22200 2720000 966 2 U

PT-3M 03/18/2006 PT3M_031806 N 112 162000 1830 500 U 32600 1670 0.5 U 19900 1360000 571 2 U

PT-3M 04/07/2006 PT3M_040706 N 131 J 184000 1910 500 U 30500 2020 0.5 U 18300 1510000 672 2 U

PT-3S 03/16/2006 PT3S_031606 N 334 244000 1740 4860 85600 1160 0.5 U 10000 942000 217 2 U

PT-3S 04/03/2006 PT3S_040306 N 369 236000 1800 4990 80600 988 0.5 U 10300 930000 221 2 U

PT-4D 03/15/2006 PT4D_031506 N 79.4 334000 4350 500 U 20700 8.27 4.28 24800 3150000 1080 2 U

PT-4D 04/05/2006 PT4D_040506 N 68.1 339000 4450 500 U 21100 5 U 4.7 24000 3060000 1110 2 U

PT-4M 03/15/2006 PT4M_031506 N 144 148000 1800 500 U 25700 966 0.5 U 18700 1370000 609 2 U

PT-4M 04/07/2006 PT4M_040706 N 117 J 155000 1800 500 U 28900 766 0.5 U 20400 1480000 722 2 U

PT-4S 03/15/2006 PT4S_031506 N 184 261000 1800 713 64300 919 0.5 U 14100 1180000 474 2 U

PT-4S 04/06/2006 PT4S_040606 N 188 282000 2020 1350 61800 707 0.5 U 13400 1300000 450 2 U

PT-5D 03/16/2006 PT5D_031606 N 62.3 317000 4460 500 U 21000 355 4.86 24500 3150000 1080 2 U

PT-5D 04/07/2006 PT5D_040706 N 289 J 337000 2190 2200 73200 1700 0.5 U 14500 1400000 403 2 U

PT-5M 03/16/2006 PT5M_031606 N 237 196000 1740 500 U 33000 707 0.5 U 11000 1220000 463 2 U

PT-5M 04/07/2006 PT5M_040706 N 270 J 332000 2210 1820 72200 1770 0.5 U 14500 1420000 443 2 U

PT-5S 03/16/2006 PT5S_031606 N 279 315000 2050 971 72300 2440 0.5 U 14200 1320000 401 2 U

PT-5S 04/07/2006 PT5S_040706 N 237 J 323000 2170 1030 65700 1850 0.5 U 13800 1460000 490 2 U

PT-6D 03/16/2006 PT6D_031606 N 102 245000 3630 500 U 16200 361 2.5 19900 2600000 844 2 U

PT-6D 04/04/2006 PT6D_040406 N 97.3 239000 3420 500 U 17500 258 1.73 19800 2620000 750 2 U

PT-6M 03/16/2006 PT6M_031606 N 227 230000 1840 500 U 39700 56.1 0.5 U 11800 1300000 486 2 U

PT-6M 04/04/2006 PT6M_040406 N 227 238000 1980 500 U 43400 55.2 0.5 U 12800 1392000 498 2 U

PT-6S 03/16/2006 PT6S_031606 N 501 2850 0.5 U 61.8 

PT-6S 03/18/2006 PT6S_031806 N 269000 2870 3530 157000 9260 0.5 U 21400 1490000 60 2 U

PT-6S 04/04/2006 PT6S_040406 N 451 296000 2900 6310 153000 7650 0.5 U 20300 1540000 57.8 2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

PT-7D 07/18/2007 PT-7D_071807 N 52.5 321000 5490 500 U 48.3 7.41 38600 3630000 1140 2 U

PT-7M 07/19/2007 PT-7M_071907 N 97.5 419000 1920 500 U 31.6 25.2 23900 1350000 1250 2 U

PT-7S 07/18/2007 PT-7S_071807 N 125 159000 1250 500 U 55.6 22 14500 999000 674 2 U

PT-8D 07/16/2007 PT-8D_071607 N 45 281000 5360 500 U 23.5 9.72 35100 3300000 1110 2 U

PT-8M 07/18/2007 PT-8M_071807 N 103 353000 1510 500 U 15.5 31.8 22200 1130000 1330 2 U

PT-8S 07/16/2007 PT-8S_071607 N 125 132000 1190 500 U 25.1 25.1 12500 955000 869 2 U

PT-9D 07/17/2007 PT-9D_071707 N 52.5 368000 4350 500 U 29.4 9.3 34200 2840000 1260 2 U

PT-9M 07/17/2007 DUP-1_071707 FD 100 476000 1400 500 U 18.2 24.6 29800 1020000 1410 2 U

PT-9M 07/17/2007 PT-9M_071707 N 97.5 485000 1400 500 U 18.7 24.4 30200 1030000 1410 2 U

PT-9S 07/17/2007 PT-9S_071707 N 155 108000 895 500 U 29 16.4 11800 820000 689 2 U

PTI-1D 03/15/2006 PTI-1D_031506 N 134 289000 3420 500 U 21500 1070 0.5 U 23600 2470000 907 2 U

PTI-1D 04/03/2006 PTI-1D_040306 N 99.7 267000 3620 500 U 18000 140 2.53 21700 2600000 912 2 U

PTI-1M 03/15/2006 PTI-1M_031506 N 179 223000 1910 500 U 33200 141 0.5 U 12200 1360000 510 2 U

PTI-1M 04/04/2006 PTI-1M_040406 N 180 226000 2050 500 U 37700 99.5 0.5 U 12800 1480000 529 2 U

PTI-1S 03/15/2006 PTI-1S_031506 N 375 266000 1730 8350 88200 717 0.5 U 11600 980000 122 2 U

PTI-1S 04/05/2006 PTI-1S_040506 N 357 266000 J 1760 3320 88200 J 606 0.5 U 11200 996000 J 120 2 U

PTR-1 07/19/2007 PTR-1_071907 N 97.5 254000 1940 500 U 92.2 18.4 21500 1500000 983 2 U

PTR-2 07/18/2007 PTR-2_071807 N 92.5 335000 2200 500 U 68.7 25.8 23200 1610000 1200 2 U

TW-1 12/21/2004 TW-01-049 N 257000 300 U 21400 50 U 33600 905000 

TW-1 10/11/2007 TW-01-136 N 267000 1450 20 U 20700 20 U 5.42 1960000 1210 

TW-2D 07/29/2004 TW-2D-037Q N 272000 500 U 18000 10 U 40 U

TW-2D 12/16/2004 TW-2D-049 N 234000 300 U 16800 50 U 32100 1600000 

TW-2D 06/15/2005 TW-02D-070 N 66.2 0.5 U 272000 2950 2.8 100 U 23600 1 U 5.02 20800 2170000 6140 754 

TW-2D 03/15/2006 TW-02D-093 N 109 0.5 U 234000 2250 500 U 24300 500 U 1.42 16900 1450000 542 

TW-2D 03/17/2006 TW-02D_031706 N 110 207000 1920 500 U 23600 5 U 1.67 13200 1240000 501 2 U

TW-2D 04/05/2006 TW-02D_040506 N 112 231000 2070 500 U 25800 5 U 1.51 14700 1400000 509 2 U

TW-2D 10/04/2007 TW-02D-136 N 127000 20 U 34100 20 U 1590000 

TW-2S 07/29/2004 TW-2S-037Q N 155000 500 U 40200 10 U 8 U

TW-2S 12/16/2004 TW-2S-049 N 180000 300 U 39900 50 U 13700 427000 

TW-2S 06/16/2005 TW-02S-070 N 70.1 0.5 U 1000 U 778 2.05 100 U 1000 U 1 U 6.71 1000 U 1000 U 1U 261 

TW-2S 03/15/2006 TW-02S-093 N 79.4 0.5 U 135000 731 500 U 30700 500 U 5.3 10100 411000 240 

TW-2S 10/04/2007 TW-02S-136 N 103000 20 U 29200 20 U 404000 

TW-3D 03/17/2006 TW-03D_031706 N 97.3 254000 2190 500 U 27700 5 U 4.87 15900 1540000 613 2 U

TW-3D 04/05/2006 TW-03D_040506 N 89.9 283000 2580 500 U 28800 5 U 4.61 17900 1740000 645 2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

Table A-1b.  Groundwater Data Summary – Site – Essential Nutrients, Perchlorate and Strontium

TW-4 05/18/2006 TW-04-001D N 55.9 0.5 U 464000 6760 500 U 56700 703 1.43 40700 4310000 1140 

TW-4 10/03/2007 TW-04-136 N 315000 20 U 64600 226 4540000 

TW-5 05/10/2006 TW-05-001C N 34.6 0.5 U 319000 3190 500 U 21200 500 U 0.542 22100 2690000 420 

TW-5 10/04/2007 TW-05-136 N 338000 20 U 32500 20 U 2920000 

Notes:

(1)

(2)

N 

FD 

(3)

UJ

U

J

(4)

(5) Sample results for ammonia and ammonia as nitrogen are combined.

(6)

Sample types are as follows:

= Primary sample; and 

= Field duplicate sample.  

Concentrations are reported in milligrams per liter (mg/L) and micrograms per liter (µg/L).  

Sample results for nitrate as NO3-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined. 

Data qualifiers are as follows:

= Estimated non detect; 

= Not detected; and

= Estimated.  

A blank entry indicates the associated chemical was not sampled-for in the associated well.  
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Type G
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MW-1 05/09/2005 MW-01-BKG-001 N 350 U

MW-1 07/18/2005 MW-01-BKG-002 N 16.5 U

MW-3 05/09/2005 MW-03-BKG-001 N 350 U

MW-3 07/18/2005 MW-03-BKG-002 N 53.6 U

MW-4 05/09/2005 MW-04-BKG-001 N 350 U

MW-4 07/18/2005 MW-04-BKG-002 N 120 U

MW-5 05/13/2005 MW-05-BKG-001 N 350 U

MW-5 07/18/2005 MW-05-BKG-002 N 57.7 U

MW-6 05/13/2005 MW-06-BKG-001 N 350 U

MW-6 07/18/2005 MW-06-BKG-002 N 96.9 U

MW-7 05/13/2005 MW-07-BKG-001 N 350 U

MW-7 07/18/2005 MW-07-BKG-002 N 196 U

MW-8 05/13/2005 MW-08-BKG-001 N 350 U

MW-8 07/18/2005 MW-08-BKG-002 N 140 U

MW-13 07/29/2004 MW-13-037 N 0.24 U 1.59 J 0.101 UJ 0.716 U 0.8 

MW-13 07/29/2004 MW-91-037 FD 0.24 U 5.78 J

Notes:

(1)

(2)

N 

FD 

(3)

U

J

(4)

= Estimated.  

A blank entry indicates the associated chemical was not sampled-for in the associated well.  

Table A-1c.  Groundwater Data Summary – Site – Radiological Compounds

Concentrations are reported in picocuries per liter (pCi/L).  

Sample types are as follows:

= Primary sample; and 

= Field duplicate sample.  

Data qualifiers are as follows:

= Not detected; and
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1d.  Groundwater Data Summary – Site – VOCs and TPH

Well Date Sample ID
Sample
Type 1,
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CW-2D 02/23/2005 CW-02D-002 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

CW-2D 02/23/2005 CW-02D-002 N 10 U 10 U 10 U 10 U

MW-10 06/10/2004 MW-10-030 N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-10 06/10/2004 MW-10-030 N 10 U 10 U 10 U 10 U

MW-10 05/03/2007 MW-10-125 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.4 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

MW-10 05/03/2007 MW-10-125 N 1 UJ 9.4 UJ 9.4 UJ 9.4 U

MW-10 05/03/2007 MW-96-125 FD 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

MW-10 05/03/2007 MW-96-125 FD 9.4 U 9.4 UJ 9.4 UJ 9.4 U

MW-11 06/10/2004 MW-11-030 N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ

MW-11 06/10/2004 MW-11-030 N 10 U 10 U 10 U 10 U

MW-11 05/03/2007 MW-11-125 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.5 UJ 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

MW-11 05/03/2007 MW-11-125 N 1 UJ 9.5 UJ 9.5 UJ 9.5 U

MW-12 06/09/2004 MW-12-030 N 10 U 10 U 10 U 10 U

MW-12 06/09/2004 MW-12-030 N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-12 06/09/2004 MW-92-030 FD 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-12 06/09/2004 MW-92-030 FD 0.5 U 10 U 10 U 10 U

MW-12 05/03/2007 MW-12-125 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 11 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

MW-12 05/03/2007 MW-12-125 N 1 UJ 11 UJ 11 UJ 11 U

MW-20-70 05/03/2007 MW-20-070-125 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.4 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

MW-20-70 05/03/2007 MW-20-070-125 N 1 UJ 9.4 UJ 9.4 UJ 9.4 U

MW-20-100 05/03/2007 MW-20-100-125 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.6 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

MW-20-100 05/03/2007 MW-20-100-125 N 1 UJ 9.6 UJ 9.6 UJ 9.6 U

MW-20-130 05/03/2007 MW-20-130-125 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.5 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

MW-20-130 05/03/2007 MW-20-130-125 N 1 UJ 9.5 UJ 9.5 UJ 9.5 U

MW-24A 07/18/2007 MW-24A-125 N

MW-25 06/09/2004 MW-25-030 N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 10 U 0.5 U 0.5 U 0.5 U

MW-25 06/09/2004 MW-25-030 N 0.5 U 10 U 0.5 U 10 U

MW-25 05/04/2007 MW-25-125 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

MW-25 05/04/2007 MW-25-125 N 10 U 10 UJ 10 UJ 10 U

MW-34-55 06/08/2004 MW-34-55-030 N 10 U 10 U 10 U 10 U

MW-34-55 06/23/2004 MW-34-55-030R N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-34-80 06/08/2004 MW-34-80-030 N 10 U 10 U 10 U 10 U

MW-34-80 06/23/2004 MW-34-80-030R N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-37D 06/11/2004 MW-37D-030 N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 10 U 0.5 UJ 0.5 U 0.5 U 10 U 0.5 U 10 U 0.5 U

MW-37D 06/11/2004 MW-37D-030 N 10 U 0.5 U 0.5 U 0.5 U

OW-1D 09/30/2004 OW-1D N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

OW-1D 09/30/2004 OW-1D N 10 U 10 U 10 U 10 U

OW-1D 05/10/2005 OW-1D-WQ6 N 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 2 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ

OW-1D 05/10/2005 OW-1D-WQ6 N 9.9 U 9.9 U 9.9 U 9.9 U

OW-1M 05/10/2005 OW-1M-WQ6 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-1M 05/10/2005 OW-1M-WQ6 N 10 U 10 U 10 U 10 U

OW-1S 07/28/2005 MW-90-075 FD 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-1S 07/28/2005 MW-90-075 FD 9.9 U 9.9 U 9.9 U 9.9 U

OW-1S 07/28/2005 OW-01S-075 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 9.5 U 1 U 1 U 1 U 1 U 1 U

OW-1S 07/28/2005 OW-01S-075 N 9.5 U 1 U 9.5 U 9.5 U

OW-2D 05/10/2005 OW-2D-WQ6 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-2D 05/10/2005 OW-2D-WQ6 N 9.8 U 9.8 U 9.8 U 9.8 U

OW-2M 05/11/2005 OW-2M-WQ6 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-2M 05/11/2005 OW-2M-WQ6 N 9.5 U 9.5 U 9.5 U 9.5 U

OW-2S 07/28/2005 OW-02S-075 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-2S 07/28/2005 OW-02S-075 N 9.5 U 9.5 U 9.5 U 9.5 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1d.  Groundwater Data Summary – Site – VOCs and TPH

Well Date Sample ID
Sample
Type

CW-2D 02/23/2005 CW-02D-002 N

CW-2D 02/23/2005 CW-02D-002 N

MW-10 06/10/2004 MW-10-030 N

MW-10 06/10/2004 MW-10-030 N

MW-10 05/03/2007 MW-10-125 N

MW-10 05/03/2007 MW-10-125 N

MW-10 05/03/2007 MW-96-125 FD

MW-10 05/03/2007 MW-96-125 FD

MW-11 06/10/2004 MW-11-030 N

MW-11 06/10/2004 MW-11-030 N

MW-11 05/03/2007 MW-11-125 N

MW-11 05/03/2007 MW-11-125 N

MW-12 06/09/2004 MW-12-030 N

MW-12 06/09/2004 MW-12-030 N

MW-12 06/09/2004 MW-92-030 FD

MW-12 06/09/2004 MW-92-030 FD

MW-12 05/03/2007 MW-12-125 N

MW-12 05/03/2007 MW-12-125 N

MW-20-70 05/03/2007 MW-20-070-125 N

MW-20-70 05/03/2007 MW-20-070-125 N

MW-20-100 05/03/2007 MW-20-100-125 N

MW-20-100 05/03/2007 MW-20-100-125 N

MW-20-130 05/03/2007 MW-20-130-125 N

MW-20-130 05/03/2007 MW-20-130-125 N

MW-24A 07/18/2007 MW-24A-125 N

MW-25 06/09/2004 MW-25-030 N

MW-25 06/09/2004 MW-25-030 N

MW-25 05/04/2007 MW-25-125 N

MW-25 05/04/2007 MW-25-125 N

MW-34-55 06/08/2004 MW-34-55-030 N

MW-34-55 06/23/2004 MW-34-55-030R N

MW-34-80 06/08/2004 MW-34-80-030 N

MW-34-80 06/23/2004 MW-34-80-030R N

MW-37D 06/11/2004 MW-37D-030 N

MW-37D 06/11/2004 MW-37D-030 N

OW-1D 09/30/2004 OW-1D N

OW-1D 09/30/2004 OW-1D N

OW-1D 05/10/2005 OW-1D-WQ6 N

OW-1D 05/10/2005 OW-1D-WQ6 N

OW-1M 05/10/2005 OW-1M-WQ6 N

OW-1M 05/10/2005 OW-1M-WQ6 N

OW-1S 07/28/2005 MW-90-075 FD

OW-1S 07/28/2005 MW-90-075 FD

OW-1S 07/28/2005 OW-01S-075 N

OW-1S 07/28/2005 OW-01S-075 N

OW-2D 05/10/2005 OW-2D-WQ6 N

OW-2D 05/10/2005 OW-2D-WQ6 N

OW-2M 05/11/2005 OW-2M-WQ6 N

OW-2M 05/11/2005 OW-2M-WQ6 N

OW-2S 07/28/2005 OW-02S-075 N

OW-2S 07/28/2005 OW-02S-075 N
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10 U 10 U 1 U 10 U 1 U 10 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

10 U 10 U 0.5 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U

47 UJ 9.4 UJ 1 U 10 U 20 UJ 20 U 1 U 9.4 UJ 9.4 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

47 UJ 9.4 UJ 1 U 10 U 20 UJ 20 U 1 U 9.4 UJ 9.4 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

10 U 10 U 0.5 U 0.5 U 10 U 0.5 U 10 UJ 10 UJ 0.5 U 10 U 10 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U

47 UJ 9.5 UJ 1 U 10 U 20 UJ 20 U 1 U 9.5 UJ 9.5 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

10 U 10 U 0.5 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U

10 U 10 U 0.5 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U

55 UJ 11 UJ 1 U 10 U 20 UJ 20 U 1 U 11 UJ 11 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

47 UJ 9.4 UJ 1 U 10 U 20 UJ 20 U 1 U 9.4 UJ 9.4 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

48 UJ 9.6 UJ 1 U 10 U 20 UJ 20 U 1 U 9.6 UJ 9.6 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

47 UJ 9.5 UJ 1 U 10 U 20 UJ 20 U 1 U 9.5 UJ 9.5 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

10 U 10 U 0.5 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U

50 UJ 10 UJ 1 U 10 UJ 20 UJ 20 UJ 1 U 10 UJ 10 UJ 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U

10 U 10 U 10 U 10 U

1 U 0.5 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

10 U 10 U 10 U 10 U

1 U 0.5 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

10 U 10 U 0.5 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U

10 U 10 U 0.5 UJ 0.5 U 10 UJ 0.5 U 10 U 10 UJ 0.8 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.7 0.5 U 0.5 U

9.9 U 9.9 U 1 UJ 10 UJ 10 UJ 10 UJ 1 UJ 9.9 U 9.9 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ

10 U 10 U 1 U 10 U 10 U 10 U 1 U 10 U 10 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

9.9 U 9.9 U 1 U 10 U 10 U 1 U 9.9 U 9.9 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

9.5 U 9.5 U 1 U 10 U 10 U 1 U 9.5 U 9.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

9.8 U 9.8 U 1 U 10 U 10 U 10 U 1 U 9.8 U 9.8 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

9.5 U 9.5 U 1 U 10 U 10 U 10 U 1 U 9.5 U 9.5 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

9.5 U 9.5 U 1 U 10 U 10 U 1 U 9.5 U 9.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1d.  Groundwater Data Summary – Site – VOCs and TPH

Well Date Sample ID
Sample
Type

CW-2D 02/23/2005 CW-02D-002 N

CW-2D 02/23/2005 CW-02D-002 N

MW-10 06/10/2004 MW-10-030 N

MW-10 06/10/2004 MW-10-030 N

MW-10 05/03/2007 MW-10-125 N

MW-10 05/03/2007 MW-10-125 N

MW-10 05/03/2007 MW-96-125 FD

MW-10 05/03/2007 MW-96-125 FD

MW-11 06/10/2004 MW-11-030 N

MW-11 06/10/2004 MW-11-030 N

MW-11 05/03/2007 MW-11-125 N

MW-11 05/03/2007 MW-11-125 N

MW-12 06/09/2004 MW-12-030 N

MW-12 06/09/2004 MW-12-030 N

MW-12 06/09/2004 MW-92-030 FD

MW-12 06/09/2004 MW-92-030 FD

MW-12 05/03/2007 MW-12-125 N

MW-12 05/03/2007 MW-12-125 N

MW-20-70 05/03/2007 MW-20-070-125 N

MW-20-70 05/03/2007 MW-20-070-125 N

MW-20-100 05/03/2007 MW-20-100-125 N

MW-20-100 05/03/2007 MW-20-100-125 N

MW-20-130 05/03/2007 MW-20-130-125 N

MW-20-130 05/03/2007 MW-20-130-125 N

MW-24A 07/18/2007 MW-24A-125 N

MW-25 06/09/2004 MW-25-030 N

MW-25 06/09/2004 MW-25-030 N

MW-25 05/04/2007 MW-25-125 N

MW-25 05/04/2007 MW-25-125 N

MW-34-55 06/08/2004 MW-34-55-030 N

MW-34-55 06/23/2004 MW-34-55-030R N

MW-34-80 06/08/2004 MW-34-80-030 N

MW-34-80 06/23/2004 MW-34-80-030R N

MW-37D 06/11/2004 MW-37D-030 N

MW-37D 06/11/2004 MW-37D-030 N

OW-1D 09/30/2004 OW-1D N

OW-1D 09/30/2004 OW-1D N

OW-1D 05/10/2005 OW-1D-WQ6 N

OW-1D 05/10/2005 OW-1D-WQ6 N

OW-1M 05/10/2005 OW-1M-WQ6 N

OW-1M 05/10/2005 OW-1M-WQ6 N

OW-1S 07/28/2005 MW-90-075 FD

OW-1S 07/28/2005 MW-90-075 FD

OW-1S 07/28/2005 OW-01S-075 N

OW-1S 07/28/2005 OW-01S-075 N

OW-2D 05/10/2005 OW-2D-WQ6 N

OW-2D 05/10/2005 OW-2D-WQ6 N

OW-2M 05/11/2005 OW-2M-WQ6 N

OW-2M 05/11/2005 OW-2M-WQ6 N

OW-2S 07/28/2005 OW-02S-075 N

OW-2S 07/28/2005 OW-02S-075 N
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1 U 1 U 1 U 1 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

0.5 U 0.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 10 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U

10 U

1 U 1.1 1 U 1 U 1 U 1 U 1 U 9.4 UJ 80 U 9.4 UJ 1 U 1 U 10 U 10 U 1 U 5 U 1 UJ

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.4 UJ 80 U 9.4 UJ 1 U 1 U 10 U 10 U 1 U 5 U 1 UJ

0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 10 U 0.5 UJ 10 U 0.5 U 10 UJ 10 U 0.5 UJ 0.5 UJ 0.5 U

10 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.5 UJ 80 U 9.5 UJ 1 U 1 U 10 U 10 U 1 U 5 U 1 UJ

10 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 10 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 10 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U

10 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 11 UJ 80 U 11 UJ 1 U 1 U 10 U 10 U 1 U 5 U 1 UJ

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.4 UJ 80 U 9.4 UJ 1 U 1 U 10 U 10 U 1 U 5 U 1 UJ

1 U 1.3 1 U 1 U 1 U 1 U 1 U 9.6 UJ 80 U 9.6 UJ 1 U 1 U 10 U 10 U 1 U 5 U 1 UJ

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.5 UJ 80 U 9.5 UJ 1 U 1 U 10 U 10 U 1 U 5 U 1 UJ

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 10 U 10 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U

0.5 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 10 UJ 80 U 10 UJ 1 U 1 U 10 U 10 U 1 U 5 U 1 U

10 U 10 U 10 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U

10 U 10 U 10 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U

0.5 U 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 10 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U

10 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 10 UJ 10 U 0.5 U 0.5 U 0.5 U

10 U

1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 9.9 U 9.9 U 1 UJ 1 UJ 10 UJ 10 UJ 1 UJ 1 UJ 1 UJ

1 U 1 U 1 U 1 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.9 U 9.9 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.5 U 9.5 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.8 U 9.8 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.5 U 9.5 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.5 U 9.5 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1d.  Groundwater Data Summary – Site – VOCs and TPH

Well Date Sample ID
Sample
Type

CW-2D 02/23/2005 CW-02D-002 N

CW-2D 02/23/2005 CW-02D-002 N

MW-10 06/10/2004 MW-10-030 N

MW-10 06/10/2004 MW-10-030 N

MW-10 05/03/2007 MW-10-125 N

MW-10 05/03/2007 MW-10-125 N

MW-10 05/03/2007 MW-96-125 FD

MW-10 05/03/2007 MW-96-125 FD

MW-11 06/10/2004 MW-11-030 N

MW-11 06/10/2004 MW-11-030 N

MW-11 05/03/2007 MW-11-125 N

MW-11 05/03/2007 MW-11-125 N

MW-12 06/09/2004 MW-12-030 N

MW-12 06/09/2004 MW-12-030 N

MW-12 06/09/2004 MW-92-030 FD

MW-12 06/09/2004 MW-92-030 FD

MW-12 05/03/2007 MW-12-125 N

MW-12 05/03/2007 MW-12-125 N

MW-20-70 05/03/2007 MW-20-070-125 N

MW-20-70 05/03/2007 MW-20-070-125 N

MW-20-100 05/03/2007 MW-20-100-125 N

MW-20-100 05/03/2007 MW-20-100-125 N

MW-20-130 05/03/2007 MW-20-130-125 N

MW-20-130 05/03/2007 MW-20-130-125 N

MW-24A 07/18/2007 MW-24A-125 N

MW-25 06/09/2004 MW-25-030 N

MW-25 06/09/2004 MW-25-030 N

MW-25 05/04/2007 MW-25-125 N

MW-25 05/04/2007 MW-25-125 N

MW-34-55 06/08/2004 MW-34-55-030 N

MW-34-55 06/23/2004 MW-34-55-030R N

MW-34-80 06/08/2004 MW-34-80-030 N

MW-34-80 06/23/2004 MW-34-80-030R N

MW-37D 06/11/2004 MW-37D-030 N

MW-37D 06/11/2004 MW-37D-030 N

OW-1D 09/30/2004 OW-1D N

OW-1D 09/30/2004 OW-1D N

OW-1D 05/10/2005 OW-1D-WQ6 N

OW-1D 05/10/2005 OW-1D-WQ6 N

OW-1M 05/10/2005 OW-1M-WQ6 N

OW-1M 05/10/2005 OW-1M-WQ6 N

OW-1S 07/28/2005 MW-90-075 FD

OW-1S 07/28/2005 MW-90-075 FD

OW-1S 07/28/2005 OW-01S-075 N

OW-1S 07/28/2005 OW-01S-075 N

OW-2D 05/10/2005 OW-2D-WQ6 N

OW-2D 05/10/2005 OW-2D-WQ6 N

OW-2M 05/11/2005 OW-2M-WQ6 N

OW-2M 05/11/2005 OW-2M-WQ6 N

OW-2S 07/28/2005 OW-02S-075 N

OW-2S 07/28/2005 OW-02S-075 N
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10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U

9.4 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 470 U 100 U 470 U 1 U 1 U 1 U

9.4 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 470 U 100 U 470 U 1 U 1 U 1 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 10 UJ 0.5 UJ

9.5 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 470 U 100 U 470 U 1 U 1 U 1 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U

11 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 500 U 100 U 500 U 1 U 1 U 1 U

9.4 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.6 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.5 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

480 U 100 U 480 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U

10 UJ 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U 2 U 500 U 100 U 500 U 1 U 1 U 1 U

10 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U

10 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 UJ 0.5 U

9.9 U 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 2 UJ 1 UJ 1 UJ 1 UJ

10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.9 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.8 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1d.  Groundwater Data Summary – Site – VOCs and TPH

Well Date Sample ID
Sample
Type 1,
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OW-5D 05/11/2005 OW-5D-WQ6 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-5D 05/11/2005 OW-5D-WQ6 N 10 U 10 U 10 U 10 U

OW-5M 05/11/2005 OW-5M-WQ6 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-5M 05/11/2005 OW-5M-WQ6 N 11 U 11 U 11 U 11 U

OW-5S 05/11/2005 OW-5S-WQ6 N 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-5S 05/11/2005 OW-5S-WQ6 N 9.8 U 9.8 U 9.8 U 9.8 U

OW-5S 05/11/2005 OW-91-WQ6 FD 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OW-5S 05/11/2005 OW-91-WQ6 FD 9.8 U 9.8 U 9.8 U 9.8 U

TW-2D 07/29/2004 TW-2D-037Q N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TW-2D 07/29/2004 TW-2D-037Q N 10 U 10 U 10 U 10 U

TW-2S 07/29/2004 TW-2S-037Q N 10 U 10 U 10 U 10 U

TW-2S 07/29/2004 TW-2S-037Q N 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Notes:

(1) Concentrations are reported in micrograms per liter (µg/L).  

(2) Sample types are as follows:

N = Primary sample; and 

FD = Field duplicate sample.  

(3) Data qualifiers are as follows:

UJ = Estimated non detect; 

U = Not detected; and

J = Estimated.  

(4)

TPH = total petroleum hydrocarbons
VOC = volatile organic compound

A blank entry indicates the associated chemical was not 
sampled-for in the associated well.  
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1d.  Groundwater Data Summary – Site – VOCs and TPH

Well Date Sample ID
Sample
Type

OW-5D 05/11/2005 OW-5D-WQ6 N

OW-5D 05/11/2005 OW-5D-WQ6 N

OW-5M 05/11/2005 OW-5M-WQ6 N

OW-5M 05/11/2005 OW-5M-WQ6 N

OW-5S 05/11/2005 OW-5S-WQ6 N

OW-5S 05/11/2005 OW-5S-WQ6 N

OW-5S 05/11/2005 OW-91-WQ6 FD

OW-5S 05/11/2005 OW-91-WQ6 FD

TW-2D 07/29/2004 TW-2D-037Q N

TW-2D 07/29/2004 TW-2D-037Q N

TW-2S 07/29/2004 TW-2S-037Q N

TW-2S 07/29/2004 TW-2S-037Q N

Notes:

(1) Concentrations are reported in micrograms per liter (µg/L).  

(2) Sample types are as follows:

N = Primary sample; and 

FD = Field duplicate sample.  

(3) Data qualifiers are as follows:

UJ = Estimated non detect; 

U = Not detected; and

J = Estimated.  

(4)

TPH = total petroleum hydrocarbons
VOC = volatile organic compound

A blank entry indicates the associated chemical was not 
sampled-for in the associated well.  
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10 U 10 U 1 U 10 U 10 U 10 U 1 U 10 U 10 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

11 U 11 U 1 U 10 U 10 U 10 U 1 U 11 U 11 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

9.8 U 9.8 U 1 U 10 U 10 U 10 U 1 U 9.8 U 9.8 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

9.8 U 9.8 U 1 U 10 U 10 U 10 U 1 U 9.8 U 9.8 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U

10 U 10 U 0.5 U 0.5 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

10 U 10 U 0.5 U 0.5 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1d.  Groundwater Data Summary – Site – VOCs and TPH

Well Date Sample ID
Sample
Type

OW-5D 05/11/2005 OW-5D-WQ6 N

OW-5D 05/11/2005 OW-5D-WQ6 N

OW-5M 05/11/2005 OW-5M-WQ6 N

OW-5M 05/11/2005 OW-5M-WQ6 N

OW-5S 05/11/2005 OW-5S-WQ6 N

OW-5S 05/11/2005 OW-5S-WQ6 N

OW-5S 05/11/2005 OW-91-WQ6 FD

OW-5S 05/11/2005 OW-91-WQ6 FD

TW-2D 07/29/2004 TW-2D-037Q N

TW-2D 07/29/2004 TW-2D-037Q N

TW-2S 07/29/2004 TW-2S-037Q N

TW-2S 07/29/2004 TW-2S-037Q N

Notes:

(1) Concentrations are reported in micrograms per liter (µg/L).  

(2) Sample types are as follows:

N = Primary sample; and 

FD = Field duplicate sample.  

(3) Data qualifiers are as follows:

UJ = Estimated non detect; 

U = Not detected; and

J = Estimated.  

(4)

TPH = total petroleum hydrocarbons
VOC = volatile organic compound

A blank entry indicates the associated chemical was not 
sampled-for in the associated well.  
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1 U 1 U 1 U 1 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 11 U 11 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.8 U 9.8 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 9.8 U 9.8 U 1 U 1 U 10 U 10 U 1 U 1 U 1 U

0.5 U 0.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U

10 U

10 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U 10 U 0.5 U 10 U 10 U 0.5 U 0.5 U 0.5 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1d.  Groundwater Data Summary – Site – VOCs and TPH

Well Date Sample ID
Sample
Type

OW-5D 05/11/2005 OW-5D-WQ6 N

OW-5D 05/11/2005 OW-5D-WQ6 N

OW-5M 05/11/2005 OW-5M-WQ6 N

OW-5M 05/11/2005 OW-5M-WQ6 N

OW-5S 05/11/2005 OW-5S-WQ6 N

OW-5S 05/11/2005 OW-5S-WQ6 N

OW-5S 05/11/2005 OW-91-WQ6 FD

OW-5S 05/11/2005 OW-91-WQ6 FD

TW-2D 07/29/2004 TW-2D-037Q N

TW-2D 07/29/2004 TW-2D-037Q N

TW-2S 07/29/2004 TW-2S-037Q N

TW-2S 07/29/2004 TW-2S-037Q N

Notes:

(1) Concentrations are reported in micrograms per liter (µg/L).  

(2) Sample types are as follows:

N = Primary sample; and 

FD = Field duplicate sample.  

(3) Data qualifiers are as follows:

UJ = Estimated non detect; 

U = Not detected; and

J = Estimated.  

(4)

TPH = total petroleum hydrocarbons
VOC = volatile organic compound

A blank entry indicates the associated chemical was not 
sampled-for in the associated well.  

N
itr

ob
en

ze
ne

N
-p

ro
py

lb
en

ze
ne

O
-x

yl
en

e

P
-c

hl
or

ot
ol

ue
ne

S
ec

-b
ut

yl
be

nz
en

e

S
ty

re
ne

T
-b

ut
yl

be
nz

en
e

T
et

ra
ch

lo
ro

et
he

ne

T
ol

ue
ne

T
ot

al
 x

yl
en

es

T
P

H
 a

s 
di

es
el

T
P

h 
as

 g
as

ol
in

e

T
P

H
 a

s 
m

ot
or

 o
il

T
ra

ns
-1

,2
-d

ic
hl

or
oe

th
en

e

T
ra

ns
-1

,3
-d

ic
hl

or
op

ro
pe

n

T
ric

hl
or

oe
th

en
e

T
ric

hl
or

of
lu

or
om

et
ha

ne
 

(F
re

on
 1

1)

V
in

yl
 a

ce
ta

te

V
in

yl
 c

hl
or

id
e

10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

11 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.8 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

9.8 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U 1 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U

10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1e.  Groundwater Data Summary – Site – SVOCs

                      

Well Date Sample ID
Sample
Type 2,
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CW-2D 02/23/2005 CW-02D-002 N 10 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 20 U 10 U 10 U 10 U 20 U

MW-10 06/10/2004 MW-10-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

MW-10 05/03/2007 MW-10-125 N 9.4 UJ 9.4 UJ 19 UJ 9.4 U 9.4 UJ 47 UJ 9.4 U 47 UJ 47 UJ 9.4 UJ 47 UJ 19 UJ 19 UJ 47 UJ 47 UJ 47 U

MW-10 05/03/2007 MW-96-125 FD 9.4 UJ 9.4 UJ 19 UJ 9.4 U 9.4 UJ 47 UJ 9.4 U 47 UJ 47 UJ 9.4 UJ 47 UJ 19 UJ 19 UJ 47 UJ 47 UJ 47 U

MW-11 06/10/2004 MW-11-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

MW-11 05/03/2007 MW-11-125 N 9.5 UJ 9.5 UJ 19 UJ 9.5 U 9.5 UJ 47 UJ 9.5 UJ 47 UJ 47 UJ 9.5 UJ 47 UJ 19 UJ 19 UJ 47 UJ 47 UJ 47 U

MW-12 06/09/2004 MW-12-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

MW-12 06/09/2004 MW-92-030 FD 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

MW-12 05/03/2007 MW-12-125 N 11 UJ 11 UJ 22 UJ 11 U 11 UJ 55 UJ 11 U 55 UJ 55 UJ 11 UJ 55 UJ 22 UJ 22 UJ 55 UJ 55 UJ 55 U

MW-20-70 05/03/2007 MW-20-070-125 N 9.4 UJ 9.4 UJ 19 UJ 9.4 U 9.4 UJ 47 UJ 9.4 U 47 UJ 47 UJ 9.4 UJ 47 UJ 19 UJ 19 UJ 47 UJ 47 UJ 47 U

MW-20-100 05/03/2007 MW-20-100-125 N 9.6 UJ 9.6 UJ 19 UJ 9.6 U 9.6 UJ 48 UJ 9.6 U 48 UJ 48 UJ 9.6 UJ 48 UJ 19 UJ 19 UJ 48 UJ 48 UJ 48 U

MW-20-130 05/03/2007 MW-20-130-125 N 9.5 UJ 9.5 UJ 19 UJ 9.5 U 9.5 UJ 47 UJ 9.5 U 47 UJ 47 UJ 9.5 UJ 47 UJ 19 UJ 19 UJ 47 UJ 47 UJ 47 U

MW-25 06/09/2004 MW-25-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

MW-25 05/04/2007 MW-25-125 N 10 UJ 10 UJ 20 UJ 10 U 10 UJ 50 UJ 10 U 50 UJ 50 UJ 10 UJ 50 UJ 20 UJ 20 UJ 50 UJ 50 UJ 50 U

MW-34-55 06/08/2004 MW-34-55-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

MW-34-55 06/23/2004 MW-34-55-030R N

MW-34-80 06/08/2004 MW-34-80-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

MW-34-80 06/23/2004 MW-34-80-030R N

MW-37D 06/11/2004 MW-37D-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

OW-1D 09/30/2004 OW-1D N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

OW-1D 05/10/2005 OW-1D-WQ6 N 9.9 U 9.9 U 20 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 20 U 9.9 U 9.9 U 9.9 U 20 U

OW-1M 05/10/2005 OW-1M-WQ6 N 10 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 20 U 10 U 10 U 10 U 20 U

OW-1S 07/28/2005 MW-90-075 FD 9.9 U 9.9 U 20 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 20 U 9.9 U 9.9 U 9.9 U 20 U

OW-1S 07/28/2005 OW-01S-075 N 9.5 U 9.5 U 19 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 19 U 9.5 U 9.5 U 9.5 U 19 U

OW-2D 05/10/2005 OW-2D-WQ6 N 9.8 U 9.8 U 20 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 20 U 9.8 U 9.8 U 9.8 U 20 U

OW-2M 05/11/2005 OW-2M-WQ6 N 9.5 U 9.5 U 19 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 19 U 9.5 U 9.5 U 9.5 U 19 U

OW-2S 07/28/2005 OW-02S-075 N 9.5 U 9.5 U 19 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 19 U 9.5 U 9.5 U 9.5 U 19 U

OW-5D 05/11/2005 OW-5D-WQ6 N 10 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 20 U 10 U 10 U 10 U 20 U

OW-5M 05/11/2005 OW-5M-WQ6 N 11 U 11 U 22 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 22 U 11 U 11 U 11 U 22 U

OW-5S 05/11/2005 OW-5S-WQ6 N 9.8 U 9.8 U 20 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 20 U 9.8 U 9.8 U 9.8 U 20 U

OW-5S 05/11/2005 OW-91-WQ6 FD 9.8 U 9.8 U 20 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 20 U 9.8 U 9.8 U 9.8 U 20 U

TW-2D 07/29/2004 TW-2D-037Q N 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

TW-2S 07/29/2004 TW-2S-037Q N 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 30 U 10 U 10 U 30 UJ 30 U

Notes:

(1)

(2)

N 

FD 

(3)

UJ

U

J

(4)

SVOC = semivolatile organic compound

= Estimated.  

A blank entry indicates the associated chemical was not sampled-for 
in the associated well.  

Concentrations are reported in micrograms per liter (µg/L).  

Sample types are as follows:

= Primary sample; and 

= Field duplicate sample.  

Data qualifiers are as follows:

= Estimated non detect; 

= Not detected; and
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table A-1e.  Groundwater Data Summary – Site – SVOCs

                      

Well Date Sample ID
Sample
Type

CW-2D 02/23/2005 CW-02D-002 N

MW-10 06/10/2004 MW-10-030 N

MW-10 05/03/2007 MW-10-125 N

MW-10 05/03/2007 MW-96-125 FD

MW-11 06/10/2004 MW-11-030 N

MW-11 05/03/2007 MW-11-125 N

MW-12 06/09/2004 MW-12-030 N

MW-12 06/09/2004 MW-92-030 FD

MW-12 05/03/2007 MW-12-125 N

MW-20-70 05/03/2007 MW-20-070-125 N

MW-20-100 05/03/2007 MW-20-100-125 N

MW-20-130 05/03/2007 MW-20-130-125 N

MW-25 06/09/2004 MW-25-030 N

MW-25 05/04/2007 MW-25-125 N

MW-34-55 06/08/2004 MW-34-55-030 N

MW-34-55 06/23/2004 MW-34-55-030R N

MW-34-80 06/08/2004 MW-34-80-030 N

MW-34-80 06/23/2004 MW-34-80-030R N

MW-37D 06/11/2004 MW-37D-030 N

OW-1D 09/30/2004 OW-1D N

OW-1D 05/10/2005 OW-1D-WQ6 N

OW-1M 05/10/2005 OW-1M-WQ6 N

OW-1S 07/28/2005 MW-90-075 FD

OW-1S 07/28/2005 OW-01S-075 N

OW-2D 05/10/2005 OW-2D-WQ6 N

OW-2M 05/11/2005 OW-2M-WQ6 N

OW-2S 07/28/2005 OW-02S-075 N

OW-5D 05/11/2005 OW-5D-WQ6 N

OW-5M 05/11/2005 OW-5M-WQ6 N

OW-5S 05/11/2005 OW-5S-WQ6 N

OW-5S 05/11/2005 OW-91-WQ6 FD

TW-2D 07/29/2004 TW-2D-037Q N

TW-2S 07/29/2004 TW-2S-037Q N

Notes:

(1)

(2)

N 

FD 

(3)

UJ

U

J

(4)

SVOC = semivolatile organic compound

= Estimated.  

A blank entry indicates the associated chemical was not sampled-for 
in the associated well.  

Concentrations are reported in micrograms per liter (µg/L).  

Sample types are as follows:

= Primary sample; and 

= Field duplicate sample.  

Data qualifiers are as follows:

= Estimated non detect; 

= Not detected; and
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10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 20 U 10 U 10 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 5 U

9.4 UJ 19 UJ 9.4 UJ 19 UJ 9.4 UJ 19 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 U 9.4 UJ 19 U 9.4 UJ 9.4 U

9.4 UJ 19 UJ 9.4 UJ 19 UJ 9.4 UJ 19 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 U 9.4 UJ 19 U 9.4 UJ 9.4 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 UJ 10 U 10 U 10 U 0.5 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 5 U

9.5 UJ 19 UJ 9.5 UJ 19 UJ 9.5 UJ 19 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 U 9.5 UJ 19 U 9.5 UJ 9.5 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 5 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 5 U

11 UJ 22 UJ 11 UJ 22 UJ 11 UJ 22 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 U 11 UJ 22 U 11 UJ 11 U

9.4 UJ 19 UJ 9.4 UJ 19 UJ 9.4 UJ 19 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 U 9.4 UJ 19 U 9.4 UJ 9.4 U

9.6 UJ 19 UJ 9.6 UJ 19 UJ 9.6 UJ 19 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 U 9.6 UJ 19 U 9.6 UJ 9.6 U

9.5 UJ 19 UJ 9.5 UJ 19 UJ 9.5 UJ 19 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 U 9.5 UJ 19 U 9.5 UJ 9.5 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 5 U

10 UJ 20 UJ 10 UJ 20 UJ 10 UJ 20 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 U 10 UJ 20 U 10 UJ 10 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

0.5 U 0.5 U 0.5 U 5 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

0.5 U 0.5 U 0.5 U 5 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 5 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U

9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 20 U 9.9 U 9.9 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 20 U 10 U 10 U

9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 20 U 9.9 U 9.9 U

9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 19 U 9.5 U 9.5 U

9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 20 U 9.8 U 9.8 U

9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 19 U 9.5 U 9.5 U

9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 19 U 9.5 U 9.5 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 20 U 10 U 10 U

11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 22 U 11 U 11 U

9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 20 U 9.8 U 9.8 U

9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 20 U 9.8 U 9.8 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 5 U

10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 0.5 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 5 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type 2-
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CW-2D 02/23/2005 CW-02D-002 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

MW-10 06/10/2004 MW-10-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U

MW-10 06/10/2004 MW-10-030 N 10 U

MW-10 05/03/2007 MW-10-125 N 9.4 UJ 9.4 U 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 U

MW-10 05/03/2007 MW-96-125 FD 9.4 UJ 9.4 U 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 U

MW-11 06/10/2004 MW-11-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U

MW-11 06/10/2004 MW-11-030 N 10 U

MW-11 05/03/2007 MW-11-125 N 9.5 UJ 9.5 U 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 U

MW-12 06/09/2004 MW-12-030 N 10 U

MW-12 06/09/2004 MW-12-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U

MW-12 06/09/2004 MW-92-030 FD 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U

MW-12 06/09/2004 MW-92-030 FD 10 U

MW-12 05/03/2007 MW-12-125 N 11 UJ 11 U 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 UJ 11 U

MW-20-70 05/03/2007 MW-20-070-125 N 9.4 UJ 9.4 U 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 UJ 9.4 U

MW-20-100 05/03/2007 MW-20-100-125 N 9.6 UJ 9.6 U 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 UJ 9.6 U

MW-20-130 05/03/2007 MW-20-130-125 N 9.5 UJ 9.5 U 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 UJ 9.5 U

MW-25 06/09/2004 MW-25-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

MW-25 06/09/2004 MW-25-030 N 0.5 U

MW-25 05/04/2007 MW-25-125 N 10 UJ 10 U 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 U

MW-34-55 06/08/2004 MW-34-55-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

MW-34-55 06/23/2004 MW-34-55-030R N 0.5 U

MW-34-80 06/08/2004 MW-34-80-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

MW-34-80 06/23/2004 MW-34-80-030R N 0.5 U

MW-37D 06/11/2004 MW-37D-030 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U

MW-37D 06/11/2004 MW-37D-030 N 10 U

OW-1D 09/30/2004 OW-1D N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 J 10 U

OW-1D 09/30/2004 OW-1D N 10 U

OW-1D 05/10/2005 OW-1D-WQ6 N 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U

OW-1M 05/10/2005 OW-1M-WQ6 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

OW-1S 07/28/2005 MW-90-075 FD 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U

OW-1S 07/28/2005 OW-01S-075 N 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U

OW-2D 05/10/2005 OW-2D-WQ6 N 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U

OW-2M 05/11/2005 OW-2M-WQ6 N 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U

OW-2S 07/28/2005 OW-02S-075 N 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U

OW-5D 05/11/2005 OW-5D-WQ6 N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Table A-1f.  Groundwater Data Summary – Site – PAHs
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type 2-
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Table A-1f.  Groundwater Data Summary – Site – PAHs

OW-5M 05/11/2005 OW-5M-WQ6 N 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U

OW-5S 05/11/2005 OW-5S-WQ6 N 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U

OW-5S 05/11/2005 OW-91-WQ6 FD 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U

TW-2D 07/29/2004 TW-2D-037Q N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U

TW-2D 07/29/2004 TW-2D-037Q N 10 U

TW-2S 07/29/2004 TW-2S-037Q N 10 U

TW-2S 07/29/2004 TW-2S-037Q N 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.5 U 10 U

Notes:

(1)

(2)

N 

FD 

(3)

UJ

U

J

(4)

PAH = polycyclic aromatic hydrocarbon

Concentrations are reported in micrograms per 
liter (µg/L).  
Sample types are as follows:

= Primary sample; and 

= Field duplicate sample.  

A blank entry indicates the associated chemical was not sampled-for in the associated well.  

Data qualifiers are as follows:

= Estimated non detect; 

= Not detected; and

= Estimated.  
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type P

C
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MW-10 07/29/2004 MW10-037 N 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

MW-11 07/29/2004 MW11-037 N 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

MW-12 06/09/2004 MW-12-030 N 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

MW-12 06/09/2004 MW-92-030 FD 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

MW-25 06/09/2004 MW-25-030 N 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

OW-1D 09/30/2004 OW-1D N 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

TW-2D 07/29/2004 TW-2D-037Q N 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

TW-2S 07/29/2004 TW-2S-037Q N 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

Notes:

(1) Concentrations are reported in micrograms per liter (µg/L).  

(2)

N 

FD 

(3)

U

(4)

PCB = polychlorinated biphenyl

Table A-1g.  Groundwater Data Summary – Site – PCBs

A blank entry indicates the associated chemical was not sampled-for in the associated well.  

Data qualifiers are as follows:

= Not detected; and

Sample types are as follows:

= Primary sample; and 

= Field duplicate sample.  
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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ADOT New Well 5/18/2005 ADOT New Well-BKG-001 N 64.5 2 U 6.12 81.9 1 U 1 U 9.32 1 U 4.47 8.2 1 U 0.2 U 9.54 1 U 1.07 1 U 1 U 12.1 64.4 

ADOT New Well 7/25/2005 ADOT NEW WELL-BKG-002 N 61.2 2 U 5.64 82 1 U 1 U 5.25 1 U 4.47 8.1 1 U 0.2 U 10.2 1 U 1 U 1 U 1 U 12.8 60.1 

ADOT New Well 11/3/2005 ADOT New Well-BKG-003 N 134 2 U 5.91 89.8 1 U 1 U 11.5 1 U 18.2 9.1 1 U 0.2 U 10.6 6.65 1 U 1 U 1 U 10.7 33.6 J

ADOT New Well 12/20/2005 ADOT New Well-BKG-004 N 50 U 2 U 5.26 82.4 1 U 1 U 10.5 1 U 1.29 9.4 1 U 0.2 U 9.259999 1 U 1 U 1 U 1 U 10.8 14.1 

ADOT New Well 2/23/2006 ADOT New Well-BKG-005 N 50 U 2 U 5.6 92.8 1 U 1 U 6.32 1 U 1 U 4.2 1 U 0.2 U 10.4 1 U 1.01 1 U 1 U 12.2 31.1 

ADOT New Well 5/2/2006 ADOT New Well-BKG-006 N 50 U 2 U 4.56 84.3 1 U 1 U 3.51 1 U 1 U 5.4 1 U 0.2 U 9.92 1 U 1 U 1 U 1 U 10.1 27.9 

BOR-2 5/11/2005 BOR-2-BKG-001 N 50 U 2 U 16.4 57.8 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 6.3 1 U 1 U 1 U 1 U 1 U 12.3 

BOR-2 7/20/2005 BOR-2-BKG-002 N 56.1 2 U 17.8 103 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 5.77 1.16 1 U 1 U 1 U 1 U 10 U

BOR-2 11/1/2005 BOR-2-BKG-003 N 50 U 2 U 19.1 51.8 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 5.79 1.07 1 U 1 U 1 U 1 U 97.1 

BOR-2 12/21/2005 BOR-2-BKG-004 N 50 U 2 U 18.6 15.7 1 U 1 U 1 U 1 U 3.25 U 0.2 U 1 U 0.2 U 7.58 U 6.28 U 1 U 1 U 1 U 1.69 10 U

BOR-2 2/21/2006 BOR-2-BKG-005 N 50 U 2 U 14.8 55.6 1 U 1 U 1 U 1 U 1.87 U 0.2 U 1 U 0.2 UJ 6.47 3.82 1 U 1 U 1 U 1.53 U 12.1 U

BOR-2 5/3/2006 BOR-2-BKG-006 N 50 U 2 U 17.5 118 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 5.29 1.28 1 U 1 U 1 U 1 U 10 U

CA Agriculture Sta5/16/2005 CA-AG Station-BKG-001 N 50 U 2 U 3.37 27.8 1 U 1 U 2.76 1 U 2.06 2.8 1 U 0.2 U 20.2 1 U 2.72 1 U 1 U 13.1 10 U

CA Agriculture Sta7/25/2005 CA Agriculture Station-BKG-002 N 56.2 2 U 3.41 28.4 1 U 1 U 2.81 1 U 2.65 2.2 1 U 0.2 U 20.7 1 U 2.52 1 U 1 U 14.8 35.7 

CA Agriculture Sta11/3/2005 CA Agriculture Station-BKG-003 N 59.2 2 U 3.22 36.9 1 U 1 U 2.04 1 U 1 U 1 J 1 U 0.2 U 24.8 1 U 3.24 1 U 1 U 15.2 67.8 

CA Agriculture Sta12/19/2005 CA Agriculture Station-BKG-004 N 50 U 2 U 2.87 31.2 1 U 1 U 2.33 1 U 1 U 2.3 1 U 0.2 U 20.8 1 U 2.88 1 U 1 U 14.5 17.8 

CA Agriculture Sta2/22/2006 CA Agriculture Station-BKG-005 N 138 2 U 2.59 32.3 1 U 1 U 1 U 1 U 1.28 0.41 1 U 0.2 U 21.1 1 U 3.18 1 U 1 U 12.9 137 

CA Agriculture Sta5/1/2006 CA AGRICULTURE STATION-BKG-006 N 50 U 2 U 3.57 34.3 1 U 1 U 3.33 1 U 1.72 2.8 1 U 0.2 U 23.4 1 U 2.99 1 U 1 U 15.3 22.7 

EPNG-2 5/18/2005 EPNG-2-BKG-001 N 53.5 2 U 5.28 83.6 1 U 1 U 9.69 1 U 5.8 7.4 1 U 0.2 U 8.360001 1 U 1.27 1 U 1 U 13.8 22.7 

EPNG-2 7/25/2005 EPNG-2-BKG-002 N 53.9 2 U 5.35 85 1 U 1 U 10.7 1 U 1.77 9.7 1 U 0.2 U 8.740001 1 U 1.13 1 U 1 U 15.3 51.3 

EPNG-2 11/3/2005 EPNG-2-BKG-003 N 98.8 2 U 5.59 109 1 U 1 U 12.2 1 U 3.65 8.9 1 U 0.2 U 10.5 1 U 1.33 1 U 1 U 14.5 54.6 

EPNG-2 12/20/2005 EPNG-2-BKG-004 N 50 U 2 U 4.23 92.2 1 U 1 U 10.6 1 U 1.25 8.3 1 U 0.2 U 8.55 1 U 1.21 1 U 1 U 13.1 19.7 

EPNG-2 2/22/2006 EPNG-2-BKG-005 N 50 U 2 U 4.97 88.2 1 U 1 U 10.3 1 U 1 U 9 1 U 0.2 U 8.58 1 U 1.6 1 U 1 U 13 21.3 

EPNG-2 5/2/2006 EPNG-2-BKG-006 N 50 U 2 U 4.59 91 1 U 1 U 10.3 1 U 1 U 8.7 1 U 0.2 U 9.02 1 U 1.12 1 U 1 U 13 10.9 

GSRV-2 5/19/2005 GSRV-2-BKG-001 N 50 U 2 U 5.31 53.4 1 U 1 U 1 U 4.74 1 U 0.2 U 5.91 1 U 1.31 1 U 1 U 17.2 14.3 

GSRV-2 7/22/2005 GSRV-2-BKG-002 N 50 U 2 U 6.61 60.1 1 U 1 U 27.9 1 U 1.71 J 25.4 1 U 0.2 U 6.74 1 U 1.3 1 U 1 U 18.2 11.8 

GSRV-2 11/2/2005 GSRV-2-BKG-003 N 50 U 2.32 6.3 60.7 1.48 1 U 28.6 1 U 1.83 U 24.7 1 U 0.2 U 7.68 1 U 2.82 10.3 J 2.95 19.3 U 14.9 J

GSRV-2 12/22/2005 GSRV-2-BKG-004 N 101 U 2 U 5.06 55.2 1 U 1 U 27.1 1 U 1.29 U 25.3 1 U 0.2 U 7.4 2.08 U 1.52 1 U 1 U 17.6 10 U

GSRV-2 3/21/2006 GSRV-2-BKG-005 N 50 U 2 U 4.82 53 1 U 1 U 26.3 1 U 1 U 26.1 1 U 0.2 U 5.09 1 U 1.47 1 U 1 U 16.3 10 U

GSRV-2 5/4/2006 GSRV-2-BKG-006 N 50 U 2 U 5.59 60.8 1 U 1 U 29.2 1 U 1 U 23.7 1 U 0.2 U 6.54 1 U 1.78 1 U 1 U 19 10 U

GSWC-1 5/17/2005 GSWC-1-BKG-001 N 50 U 2 U 6.04 36.6 1 U 1 U 12 1 U 2.63 13 1 U 0.2 U 7.03 1 U 4.34 1 U 1 U 16.4 10 U

GSWC-1 7/22/2005 GSWC-1-BKG-002 N 50 U 2 U 7.34 40.1 1 U 1 U 12.7 1 U 5.02 12.8 1.29 0.2 U 7.15 1.22 3.96 1 U 1 U 18.4 15.3 

GSWC-1 11/2/2005 GSWC-1-BKG-003 N 50 U 2 U 7.56 43.9 1 U 1 U 14.8 1 U 6.65 12.5 2.66 0.2 U 7.58 2.91 5.11 6.68 1 U 24.2 19.9 

GSWC-1 12/19/2005 GSWC-1-BKG-004 N 118 2 U 6.76 41.3 1 U 1 U 13.2 1 U 5.05 12.5 1.32 0.2 U 7.27 1.28 4.19 1 U 1 U 19.9 24.8 

GSWC-1 2/20/2006 GSWC-1-BKG-005 N 50 U 2 U 7.21 42.4 1 U 1 U 14 1 U 2.29 13 1 U 0.2 U 7.66 1 U 5.16 1 U 1 U 19.5 10.9 

GSWC-1 5/1/2006 GSWC-1-BKG-006 N 50 U 2 U 7.08 43 1 U 1 U 13.8 1 U 3.95 12.5 1.18 0.2 U 7.62 1 U 4.42 1 U 1 U 20 10 U

GSWC-2 5/17/2005 GSWC-2-BKG-001 N 50 U 2 U 7.21 46.4 1 U 1 U 5.64 1 U 1 U 5.4 1 U 0.2 U 7.29 1 U 1.61 1 U 1 U 17.3 10 U

GSWC-2 7/22/2005 GSWC-2-BKG-002 N 50 U 2 U 8.52 50.6 1 U 1 U 5.82 1 U 20.2 5.3 1.91 0.2 U 7.17 1.72 1.48 1 U 1 U 18.4 27.6 

GSWC-2 11/2/2005 GSWC-2-BKG-003 N 50 U 2 U 7.8 48.8 1 U 1 U 4.84 1 U 1.56 3.6 2.25 0.2 U 7.09 1 U 2.02 1.54 1 U 18.6 30.2 

GSWC-2 12/19/2005 GSWC-2-BKG-004 N 50 U 2 U 8.04 51.1 1 U 1 U 6.5 1 U 2.49 5.3 1 U 0.2 U 7.25 1 U 1.69 1 U 1 U 20.2 10 U

GSWC-2 2/20/2006 GSWC-2-BKG-005 N 50 U 2 U 7.93 51.2 1 U 1 U 6.36 1 U 3.15 5.6 1 U 0.2 U 7.39 1 U 2.17 1 U 1 U 19.3 10 U

GSWC-2 6/1/2006 GSWC-2-BKG-006 N 50 U 2 U 8.259999 53.1 1 U 1 U 6.32 1 U 1 U 5 1 U 0.2 U 7.49 1 U 2.01 1 U 1 U 19.6 10 U

GSWC-4 5/18/2005 GSWC-4-BKG-001 N 50 U 2 U 7.42 60.1 1 U 1 U 7.84 1 U 4.85 9.5 1 U 0.2 U 6.93 1 U 1 U 1 U 1 U 20 23.5 

GSWC-4 7/22/2005 GSWC-4-BKG-002 N 50 U 2 U 8.620001 42.3 1 U 1 U 11.2 1 U 4.91 10.7 1 U 0.2 U 6.97 1.04 1.06 1 U 1 U 21.4 27.2 

GSWC-4 11/2/2005 GSWC-4-BKG-003 N 50 U 2 U 8.46 42.6 1 U 1 U 11.7 1 U 1.78 10.2 1.4 0.2 U 6.72 1 U 1.26 4.06 1 U 26.2 22.8 

GSWC-4 12/19/2005 GSWC-4-BKG-004 N 50 U 2 U 7.73 43 1 U 1 U 12 1 U 1.91 10.5 1 U 0.2 U 7.03 2.68 1.25 1 U 1 U 21.5 10 U

GSWC-4 2/23/2006 GSWC-4-BKG-005 N 50 U 2 U 8.070001 47 1 U 1 U 10.4 1 U 1 U 9.2 1 U 0.2 U 7.65 1 U 1.05 1 U 1 U 21.5 10 U

GSWC-4 5/1/2006 GSWC-4-BKG-006 N 50 U 2 U 8.120001 44 1 U 1 U 12.1 1 U 1 U 10.6 1 U 0.2 U 6.97 1 U 1.22 1 U 1 U 21.5 10 U

Langmaack 5/17/2005 Langmaack-BKG-001 N 50 U 2 U 5.26 21.8 1 U 1 U 19.5 1 U 2.25 22.4 1 U 0.2 U 3.56 1 U 1.84 1 U 1 U 15.3 10 U

Langmaack 7/25/2005 LANGMAACK-BKG-002 N 61.6 2 U 6.37 22.7 1 U 1 U 20.4 1 U 2.99 20.9 1 U 0.2 U 3.5 1 U 1.65 1 U 1 U 19.2 16.2 

Langmaack 11/2/2005 Langmaack-BKG-003 N 50 U 2 U 6.64 27.7 1 U 1 U 25.9 1 U 7.01 21 J 1 U 0.2 U 3.8 1.35 2.06 3.94 1 U 20.1 24.3 

Langmaack 12/19/2005 Langmaack-BKG-004 N 59.4 2 U 5.57 25.6 1 U 1 U 21.8 1 U 18.4 19.4 J 1.04 0.2 U 3.54 20 2 1 U 1 U 18.3 54.1 

Langmaack 2/21/2006 Langmaack-BKG-005 N 50 U 2 U 6.38 27.3 1 U 1 U 23.9 1 U 2.92 21.4 1 U 0.2 UJ 3.59 1 U 1.9 1 U 1 U 18.6 15.6 

Table A-2a.  Groundwater Data Summary – Background – Metals
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-2a.  Groundwater Data Summary – Background – Metals

Langmaack 5/1/2006 LANGMAACK-BKG-006 N 50 U 2 U 6.19 26.1 1 U 1 U 21.4 1 U 2.48 18.8 1 U 0.2 U 3.51 1 U 1.6 1 U 1 U 18.1 10 U

Lily Hill 5/16/2005 Lily Hill-BKG-001 N 50 U 2 U 14.6 52.6 1 U 1 U 9.52 1 U 3.56 10.9 1 U 0.2 U 12.6 1 U 2.07 1 U 1 U 21.6 10 U

Lily Hill 7/25/2005 LILY HILL-BKG-002 N 63.1 2 U 15.9 59.6 1 U 1 U 10.6 1 U 1.8 10.3 1 U 0.2 U 13.2 1 U 2.61 1 U 1.16 24.2 24.2 

Lily Hill 11/3/2005 Lily Hill-BKG-003 N 76.8 2 U 18.9 72.5 1 U 1 U 12.6 1 U 3.88 10.2 1.61 0.2 U 14.6 1 U 2.9 1 U 1 U 28.2 37.1 

Lily Hill 12/20/2005 Lily Hill-BKG-004 N 50 U 2 U 6.04 41.4 1 U 1 U 2.83 1 U 6.49 2.6 1 U 0.2 U 17 1 U 4.31 1 U 1 U 10.5 10 U

Lily Hill 2/22/2006 Lily Hill-BKG-005 N 50 U 2 U 16.6 60.2 1 U 1 U 8.34 1 U 2.14 7.6 1 U 0.2 U 13.2 4.98 2.1 1 U 1 U 25.3 22.6 

Lily Hill 5/1/2006 Lily Hill-BKG-006 N 50 U 2 U 7.69 68.6 1 U 1 U 3.06 1 U 20.5 2.6 4.04 0.2 U 17.2 2.33 3.97 1 U 1 U 13.1 32.7 

MW-16 5/13/2005 MW-16-BKG-001 N 50 U 2 U 8.71 26.1 1 U 1 U 10.8 1 U 1 U 10.7 1 U 0.2 U 13.7 7.09 1.81 1 U 1 U 28.4 10 U

MW-16 7/26/2005 MW-16-BKG-002 N 58.1 2 U 9.74 29.4 1 U 1 U 10.2 1 U 4.13 8.8 1 U 0.2 U 12.6 8.84 1.61 1 U 1 U 32 14 

MW-16 11/3/2005 MW-16-BKG-003 N 50 U 2 U 10.3 32.3 1 U 1 U 12.6 1 U 2.19 7.7 1 U 0.2 U 12.8 12.4 J 1.72 1 U 1 U 35.8 12.1 

MW-16 12/22/2005 MW-16-BKG-004 N 92.3 U 2 U 8.79 28.7 1 U 1 U 9.58 1 U 4.08 J 8.2 1 U 0.2 U 13.5 9.79 J 1.54 1 U 1 U 31.8 16.9 

MW-16 3/1/2006 MW-16-BKG-005 N 50 U 2 U 9.51 29.3 1 U 1 U 11 1 U 1 U 8.9 1 U 0.2 U 12.7 8.04 1.82 1 U 1 U 31.6 20.5 

MW-16 5/3/2006 MW-16-BKG-006 N 50 U 2 U 9.87 30.2 1 U 1 U 9.72 1 U 1 U 8.2 1 U 0.2 U 10.9 8.530001 1.49 1 U 1 U 34.7 10 U

MW-17 5/19/2005 MW-17-BKG-001 N 50 U 2 U 1.73 34.2 1 U 1 U 13.2 1 U 19.8 J 14.1 1 U 0.2 U 17.4 1 U 12.2 1 U 1 U 4.48 63.4 

MW-17 7/26/2005 MW-17-BKG-002 N 50 U 2 U 1.53 35.2 1 U 1 U 12 1 U 3.15 12.5 1 U 0.2 U 18.7 1.5 13.1 1 U 1 U 3.93 88.8 

MW-17 11/2/2005 MW-17-BKG-003 N 50 U 2 U 2.22 37.7 1 U 1 U 23.3 J 1 U 7.21 J 13.6 0.2 U 19 1.47 13.6 1.08 1 U 7.19 J 74.7 J

MW-17 12/22/2005 MW-17-BKG-004 N 50 U 2 U 1 U 33.2 1 U 1 U 6.59 J 1 U 10.9 J 12.9 1 U 0.2 U 20.7 9.24 J 13.1 1 U 1 U 3.77 70.3 J

MW-17 3/1/2006 MW-17-BKG-005 N 50 U 2 U 1.64 35.9 1 U 1 U 11.6 1 U 1.3 14.8 1 U 0.2 U 19.7 1.91 12.7 1 U 1 U 3.5 82.8 

MW-17 5/9/2006 MW-17-BKG-006 N 50 U 2 U 1.36 37.5 1 U 1 U 15.8 J 1 U 1 U 14.6 1 U 0.2 U 14.6 2.23 J 12.8 1 U 1 U 4.08 56 

MW-18 5/11/2005 MW-18-WQ6 N 84.8 2 U 1 U 83.1 1 U 1 U 27.8 1 U 1 U 26.5 1 U 0.5 U 3.6 1 U 2.58 1 U 1 U 3.37 40.4 J

MW-18 7/26/2005 MW-18-BKG-002 N 50 U 2 U 1.07 82.8 1 U 1 U 26.3 1 U 3.27 23.6 1 U 0.2 U 4.42 1 U 2.67 1 U 1 U 3.87 22.2 

MW-18 11/3/2005 MW-18-BKG-003 N 50 U 2 U 1.43 75.2 1 U 1 U 40.4 1 U 3.75 35 1 U 0.2 U 6.33 1 U 3.35 1 U 1 U 7.55 31.9 

MW-18 2/9/2006 MW-18-BKG-004 N 50 U 2 U 1.2 58.9 1 U 1 U 36.1 1 U 1 U 31.8 1 U 0.2 U 4.88 1.57 3 1 U 1 U 5.25 10 U

MW-18 3/1/2006 MW-18-BKG-005 N 50 U 2 U 1 U 58.9 1 U 1 U 36.3 1 U 1.02 36.2 1 U 0.2 U 4.63 2.02 3.21 1 U 1 U 4.24 11 

MW-18 5/1/2006 MW-18-BKG-006 N 50 U 2 U 1.08 62.5 1 U 1 U 37.4 1 U 1 U 37.6 1 U 0.2 U 4.71 1 U 3.13 1 U 1 U 4.29 10 U

Needles MW-10 5/16/2005 MW-10-BKG-001 N 50 U 2 U 2.99 16.8 1 U 1 U 1 U 1 U 1.55 0.2 U 1 U 0.2 U 9.809999 1 U 1 U 1 U 1 U 4.73 10 U

Needles MW-10 7/21/2005 Needles MW-10-BKG-002 N 50.9 2 U 3.84 20.7 1 U 1 U 1.09 1 U 3.22 0.2 U 1 U 0.2 U 10.7 1 U 1 U 1 U 1 U 5.83 24.8 

Needles MW-10 11/3/2005 Needles MW-10-BKG-003 N 102 2 U 3.91 23.2 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 10.8 1 U 1.44 1 U 1 U 5.45 50.1 

Needles MW-10 12/20/2005 Needles MW-10-BKG-004 N 50 U 2 U 3.53 20.3 1 U 1 U 1 U 1 U 1.32 0.2 U 1 U 0.2 U 9.74 1.19 1.01 1 U 1 U 4.98 10 U

Needles MW-10 2/22/2006 Needles MW-10-BKG-005 N 50 U 2 U 4.24 22.4 1 U 1 U 1 U 1 U 1.1 0.2 U 1 U 0.2 U 10.8 1 U 1.27 1 U 1 U 5.57 10 U

Needles MW-10 5/2/2006 Needles MW-10-BKG-006 N 50 U 2 U 3.56 20.6 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 9.91 1 U 1.23 1 U 1 U 4.9 10 U

Needles MW-11 5/16/2005 MW-11-BKG-001 N 50 U 2 U 5.64 23.2 1 U 1 U 2.26 1 U 4.31 2.3 1 U 0.2 U 15.7 1 U 3.08 1 U 1 U 9.18 10 U

Needles MW-11 7/21/2005 Needles MW-11-BKG-002 N 50 U 2 U 6.56 28.6 1 U 1 U 2.89 1 U 4.19 2.3 1.43 0.2 U 17.7 1.02 3.84 1 U 1 U 10.8 46.5 

Needles MW-11 11/3/2005 Needles MW-11-BKG-003 N 164 2 U 7.25 32.3 1 U 1 U 3.31 1 U 3.69 2.4 1 U 0.2 U 18.9 1 U 4.75 1 U 1 U 12.3 24.8 

Needles MW-11 12/20/2005 Needles MW-11-BKG-004 N 50 U 2 U 5.94 26.5 1 U 1 U 2.5 1 U 1.85 2.3 1 U 0.2 U 16 1 U 3.55 1 U 1 U 10.3 10 U

Needles MW-11 2/22/2006 Needles MW-11-BKG-005 N 50 U 2 U 6.01 27.8 1 U 1 U 3.05 1 U 2.02 2.6 1 U 0.2 U 16.1 1 U 4.96 1 U 1 U 11 10 U

Needles MW-11 5/2/2006 Needles MW-11-BKG-006 N 50 U 2 U 6.08 27.4 1 U 1 U 2.65 1 U 5.11 2.4 1 U 0.2 U 17.4 1 U 3.93 1 U 1 U 10.6 17.9 

Needles MW-12 6/22/2005 Needles MW-12-BKG-001 N 50 U 2 U 3.53 28.8 1 U 1 U 1 U 1 U 3.66 0.2 U 1 U 0.2 U 10.5 3.31 1 U 1 U 1.22 6.95 26.4 

Needles MW-12 7/21/2005 Needles MW-12-BKG-002 N 50 U 2 U 3.49 30.8 1 U 1 U 1 U 1 U 3.5 0.2 U 1 U 0.2 U 10.4 2.77 1 U 1 U 1 U 5.31 10 U

Needles MW-12 11/3/2005 Needles MW-12-BKG-003 N 50 U 2 U 4.24 36.3 1 U 1 U 1 U 1.35 9.51 1 UJ 1.83 0.2 U 12 8.1 1 U 1 U 1 U 5.69 37.6 

Needles MW-12 12/20/2005 Needles MW-12-BKG-004 N 50 U 2 U 3.03 33.7 1 U 1 U 1 U 1 U 3.87 0.2 U 1 U 0.2 U 11.2 3.85 1 U 1 U 1 U 4.82 11.8 

Needles MW-12 2/22/2006 Needles MW-12-BKG-005 N 50 U 2 U 3.57 31 1 U 1 U 1 U 1 U 4.08 0.2 U 1 U 0.2 U 11 3.98 1 U 1 U 1 U 5.59 18 

Needles MW-12 5/2/2006 Needles MW-12-BKG-006 N 50 U 2 U 3.66 32 1 U 1 U 1 U 1.01 4.19 0.2 U 4.09 0.2 U 12.1 41.5 1 U 1 U 1 U 5.39 18.7 

New Farm Well 5/12/2005 New Farm Well-BKG-001 N 50 U 2 U 5.02 60.1 1 U 1 U 1 U 1 U 1.5 0.2 U 1 U 0.2 U 5.71 1 U 1 U 1 U 1 U 1 U 10 U

New Farm Well 7/20/2005 New Farm Well-BKG-002 N 53.7 2 U 6.41 66.4 1 U 1 U 1 U 1 U 1.24 0.2 U 1 U 0.2 U 6.59 1 U 1 U 1 U 1 U 1 U 34.4 

New Farm Well 11/1/2005 New Farm Well-BKG-003 N 50 U 2 U 5.38 75 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 5.87 1 U 1 U 1 U 1 U 1 U 10 U

New Farm Well 12/21/2005 New Farm Well-BKG-004 N 50 U 2 U 4.65 75.5 1 U 1 U 1 U 1 U 3.03 0.2 U 1 U 0.2 U 5.8 1.32 1 U 1 U 1 U 1 U 20.6 

New Farm Well 2/21/2006 New Farm Well-BKG-005 N 50 U 2 U 5.37 72 1 U 1 U 1 U 1 U 2.55 0.2 U 1 U 0.2 UJ 6.38 1 U 1 U 1 U 1 U 1 U 10.6 

New Farm Well 5/3/2006 New Farm Well-BKG-006 N 50 U 2 U 5.48 64.9 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 6.27 1 U 1 U 1 U 1 U 1 U 10 U

P-2 5/13/2005 P-2-BKG-001 N 50 U 2 U 2.26 147 1 U 1 U 2.91 1 U 1 U 2.7 1 U 0.2 U 5.78 1.42 U 1.63 1 U 1 U 11.4 16.2 U

P-2 7/26/2005 P-2-BKG-002 N 50 U 2 U 2.09 141 1 U 1 U 3.8 1 U 3.36 3.2 1 U 0.2 U 5.78 1 U 1.98 1 U 1 U 12.7 10 U

P-2 11/30/2005 P-2-BKG-003 N 50 U 2 U 2.07 149 1 U 1 U 3.4 1 U 4.18 3.1 1 U 0.2 U 5.95 1.26 1.71 1 U 1 U 11.4 37.4 

P-2 12/21/2005 P-2-BKG-004 N 50 U 2 U 2.21 148 1 U 1 U 3.31 1 U 2.69 3 1 U 0.2 U 5.51 1.27 1.84 1 U 1 U 12.2 42.4 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Type A
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Table A-2a.  Groundwater Data Summary – Background – Metals

P-2 3/21/2006 P-2-BKG-005 N 50 U 2 U 2.04 145 1 U 1 U 3.58 1 U 1.41 2.9 1 U 0.2 U 4.62 1 U 1.7 1 U 1 U 11.3 35.9 

P-2 5/4/2006 P-2-BKG-006 N 50 U 2 U 2.3 163 1 U 1 U 3.23 1 U 1 U 2.6 1.02 0.2 U 5.81 1 U 1.79 1 U 1 U 12.4 10 U

Park Moabi-3 5/18/2005 PMM-Supply-BKG-001 N 50 U 2 U 1.58 143 1 U 1 U 11.5 1 U 4.64 10.2 1 U 0.2 U 5.31 2.71 J 1.36 1 U 1 U 9.65 37.5 

Park Moabi-3 7/21/2005 PMM-Supply-BKG-002 N 60 2 U 2.06 155 1 U 1 U 10.2 1 U 2.41 9.7 1 U 0.2 U 5.41 1 U 1.51 1 U 1 U 9.31 14.5 

Park Moabi-3 11/2/2005 PMM-Supply-BKG-003 N 50 U 2 U 1.52 188 1 U 1 U 5.47 1 U 1.98 0.5 1.62 0.2 U 4.77 1 U 1.6 1.25 1 U 10 51.6 

Park Moabi-3 12/19/2005 PMM-Supply-BKG-004 N 50 U 2 U 1.63 149 1 U 1 U 9.89 1 U 1 U 7.9 1 U 0.2 U 5.36 1 U 1.68 1 U 1 U 9.55 22.2 

Park Moabi-3 2/22/2006 PMM-Supply-BKG-005 N 50 U 2 U 1.69 148 1 U 1 U 9.46 1 U 1.02 8.4 1 U 0.2 U 5.76 1 U 2.09 1 U 1 U 8.54 29 

Park Moabi-3 5/1/2006 PMM-SUPPLY-BKG-006 N 50 U 2 U 1.56 153 1 U 1 U 10.6 1 U 1 U 9.5 1 U 0.2 U 5.63 1 U 1.58 1 U 1 U 9.1 17.4 

PGE-9S 5/11/2005 PGE-9S-BKG-001 N 50 U 2 U 94 1 U 1 U 1 U 1 U 1.2 1 U 1 U 0.2 U 15.3 1.79 1 U 1 U 1 U 1 U

PGE-9S 7/20/2005 PGE-9S-BKG-002 N 50 U 2 U 180 1 U 1 U 1 U 1 U 2.49 1 U 1 U 0.2 U 19.2 1 U 1 U 1 U 1 U 1 U

PGE-9S 10/31/2005 PGE-9S-BKG-003 N 50 U 2 U 118 1 U 1 U 1 U 1.64 1 U 1 U 1 U 0.2 U 16.3 1.34 1 U 1 U 1 U 1.46 

PGE-9S 12/20/2005 PGE-09S-BKG-004 N 50 U 2 U 107 1 U 1 U 1 U 1 U 7.38 J 1 U 1 U 0.2 U 18.9 1.59 1 U 1 U 1 U 1 U

PGE-9S 2/21/2006 PGE-09S-BKG-005 N 50 U 2 U 110 1 U 1 U 1 U 1 U 14.4 J 1 U 3.55 J 0.2 UJ 17.1 1.02 1 U 1 U 1 U 1 U

PGE-9S 5/3/2006 PGE-09S-BKG-006 N 50 U 2 U 114 1 U 1 U 1 U 1.42 1 U 1 U 1 U 0.2 U 19.7 2.07 1 U 1 U 1 U 1.02 

Sanders 5/18/2005 Sanders-BKG-001 N 73.8 2 U 63.8 1 U 1 U 1.04 1 U 5.96 0.24 1 U 0.2 U 31.1 1.37 3.87 1 U 1.14 42.8 112 

Sanders 7/25/2005 SANDERS-BKG-002 N 50 U 2 U 53.7 1 U 1 U 1.13 1 U 3.94 0.57 1 U 0.2 U 37.3 1 3.92 1 U 1 U 47.6 60.5 

Sanders 11/3/2005 Sanders-BKG-003 N 50 U 2 U 50.3 1 U 1 U 1 U 1 U 1.93 1 U 1 U 0.2 U 38.8 1 U 3.36 1 U 1 U 63.8 123 

Sanders 12/20/2005 Sanders-BKG-004 N 50 U 2 U 44.7 1 U 1 U 1 U 1 U 1.93 0.39 1 U 0.2 U 37 1 U 2.95 1 U 1 U 59.8 28.2 

Sanders 3/1/2006 Sanders-BKG-005 N 50 U 2 U 40.8 1 U 1 U 1 U 1 U 3.91 0.22 1 U 0.2 U 31.8 3.46 2.8 1 U 1 U 65.2 103 

Sanders 5/2/2006 Sanders-BKG-006 N 50 U 2 U 39.1 1 U 1 U 1 U 1 U 3.22 0.66 1 U 0.2 U 41.7 1 U 3.02 1 U 1 U 80.3 39.3 

Tayloe 5/16/2005 Tayloe-BKG-001 N 50 U 2 U 4.38 49.9 1 U 1 U 1.13 1 U 1 U 1 2.52 0.2 U 10.1 1 U 1.88 1 U 1 U 7.62 35.3 

Tayloe 7/25/2005 TAYLOE-BKG-002 N 50 U 2 U 6.18 44.9 1 U 1 U 1 U 1 U 2.89 0.49 1.14 0.2 U 10.9 1 U 2.36 1 U 1 U 9.61 66.3 

Tayloe 11/3/2005 Tayloe-BKG-003 N 53.1 2 U 5.09 48 1 U 1 U 1 U 1 U 1.12 0.2 U 2.4 0.2 U 10.2 1 U 1.87 1 U 1 U 7.3 89.8 

Tayloe 12/20/2005 Tayloe-BKG-004 N 66.5 U 2 U 5.53 47.7 1 U 1 U 1 U 1 U 6.99 0.35 1.59 0.2 U 12.2 1.32 1.87 1 U 1 U 7.09 85.60001 

Tayloe 2/22/2006 Tayloe-BKG-005 N 50 U 2 U 5.4 48.4 1 U 1 U 1 U 1 U 1.61 0.46 1.47 0.2 U 10.3 1 U 2.4 1 U 1 U 7.87 68.89999 

Tayloe 5/2/2006 Tayloe-BKG-006 N 50 U 2 U 4.8 54.5 1 U 1 U 1.56 1 U 3.13 1.1 2.33 0.2 U 11.2 1 U 2.33 1 U 1 U 8.42 74.8 

TMLP-2 5/12/2005 TMLP-2-BKG-001 N 50 U 2 U 5.34 22.3 1 U 1 U 19.3 1 U 1 U 10.9 1 U 0.2 U 5.16 1 U 1 1 U 1 U 17 10 U

TMLP-2 7/20/2005 TMLP-2-BKG-002 N 50 U 2 U 6.64 20.2 1 U 1 U 22.5 1 U 3.05 18.1 1 U 0.2 U 6.11 1 U 1 U 1 U 1 U 21.4 18 

TMLP-2 11/1/2005 TMLP-2-BKG-003 N 68.7 2 U 5.56 14.9 1 U 1 U 19.8 1 U 1 U 19.1 1 U 0.2 U 5.11 1.06 1 U 1 U 1 U 19.3 41.2 

TMLP-2 12/19/2005 TMLP-2-BKG-004 N 50 U 2 U 5.92 14.2 1 U 1 U 21.6 1 U 1 U 19.1 1 U 0.2 U 5.37 1 U 1 U 1 U 1 U 20.6 10 U

TMLP-2 2/23/2006 TMLP-2-BKG-005 N 50 U 2 U 6 12.4 1 U 1 U 23.3 1 U 1 U 14.5 1 U 0.2 U 5.83 1 U 1.3 1 U 1 U 20.8 10 U

TMLP-2 5/1/2006 TMLP-2-BKG-006 N 50 U 2 U 6 11.5 1 U 1 U 22.8 1 U 1 U 20.4 1 U 0.2 U 5.53 1 U 1 U 1 U 1 U 18.9 10 U

Topock-2 6/22/2005 Topock-2-BKG-001 N 50 U 2 U 80 1 U 1 U 10.8 1 U 3.6 6.3 1 U 0.2 U 23.9 1 U 1 U 1 U 1 U 19.1 19.1 

Topock-2 7/21/2005 TOPOCK-2-BKG-002 N 50 U 2 U 69 1 U 1 U 11 1 U 4.9 7.4 1 U 0.2 U 25 1 U 1 U 1 U 1 U 17.9 10 U

Topock-2 11/2/2005 Topock-2-BKG-003 N 140 2 U 72.6 1 U 1 U 16.9 J 1 U 3.53 7.4 0.2 U 22.1 1.13 1.19 3.25 1 U 21.7 44.4 J

Topock-2 12/19/2005 Topock-2-BKG-004 N 50 U 2 U 71.5 1 U 1 U 10.8 1 U 1.75 J 6.7 J 1 U 0.2 U 19.7 2.17 J 1 U 1 U 1 U 18.9 12.4 

Topock-2 2/23/2006 Topock-2-BKG-005 N 50 U 2 U 104 1 U 1 U 14.1 1 U 1.01 11.8 1 U 0.2 U 21.5 1 U 1 U 1 U 1 U 20.5 10 U

USFW-5 5/12/2005 USFW-5-BKG-001 N 50 U 2 U 3.42 37 1 U 1 U 1 U 1 U 1.96 0.2 U 1 U 0.2 U 4.38 1 U 1 U 1 U 1 U 1 U 10 U

USFW-5 7/20/2005 USFW-5-BKG-002 N 53.8 2 U 3.83 43.8 1 U 1 U 1 U 1 U 3.3 0.2 U 1 U 0.2 U 5.28 1 U 1 U 1 U 1 U 1 U 12.2 

USFW-5 11/1/2005 USFW-5-BKG-003 N 50 U 2 U 3.91 49.2 1 U 1 U 1.55 1 U 1.37 0.2 U 1 U 0.2 U 5.55 1 U 1 U 1 U 1 U 1 U 109 

USFW-5 12/21/2005 USFW-5-BKG-004 N 50 U 2 U 3.64 45.9 1 U 1 U 1 U 1 U 3.2 0.2 U 1 U 0.2 U 4.85 2.89 1 U 1 U 1 U 1 U 10 U

USFW-5 2/21/2006 USFW-5-BKG-005 N 50 U 2 U 4.12 46 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 UJ 5.2 1 U 1 U 1 U 1 U 1 U 10 U

USFW-5 5/3/2006 USFW-5-BKG-006 N 50 U 2 U 4.19 46.3 1 U 1 U 1 U 1 U 1 U 0.2 U 1 U 0.2 U 4.98 1 U 1 U 1 U 1 U 1 U 10 U

Notes:

(1)

(2)

N 

(3)

UJ

U

J

(4)

= Estimated.  

A blank entry indicates the associated chemical was not sampled-for in the associated well.  

Concentrations are reported in micrograms per liter (µg/L).  

Sample types are as follows:

= Primary sample

Data qualifiers are as follows:

= Estimated non detect; 

= Not detected; and
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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ADOT New Well 05/18/2005 ADOT New Well-BKG-001 N 92.7 0.5 U 39200 208 4.2 100 U 5900 2.45 1.81 2 U 5580 177000 70.6 2 U 350 U

ADOT New Well 07/25/2005 ADOT NEW WELL-BKG-002N 87.6 0.5 U 39400 209 3.79 100 U 5890 4.12 1.99 J 2 U 5810 185000 67.4 2 U -241 U

ADOT New Well 11/03/2005 ADOT New Well-BKG-003 N 5 U 0.5 U 40800 204 3.87 100 U 5990 1 U 1.86 5640 181000 65.9 

ADOT New Well 12/20/2005 ADOT New Well-BKG-004 N 80.3 0.5 U 37500 203 3.85 100 U 5520 1 U 1.9 5170 170000 66.4 

ADOT New Well 02/23/2006 ADOT New Well-BKG-005 N 79.9 0.5 U 40900 209 4.34 100 U 6320 2.02 1.97 5680 188000 69.3 

ADOT New Well 05/02/2006 ADOT New Well-BKG-006 N 88.4 0.5 U 36200 219 4.21 100 U 5740 2.53 1.9 5140 166000 69.9 

BOR-2 05/11/2005 BOR-2-BKG-001 N 173 0.5 U 78100 79.1 0.5 U 1070 34400 259 0.1 U 2 U 5180 109000 208 2 U 350 U

BOR-2 07/20/2005 BOR-2-BKG-002 N 200 0.5 U 76700 70.7 0.5 UJ 1360 30700 294 0.5 U 2 U 5220 99300 189 2 U 10.3 U

BOR-2 11/01/2005 BOR-2-BKG-003 N 218 0.667 89000 139 0.55 2150 72300 309 0.5 U 5990 232000 369 

BOR-2 12/21/2005 BOR-2-BKG-004 N 277 0.997 82800 466 0.687 3150 215000 202 0.5 UJ 6540 727000 2260 1270 

BOR-2 02/21/2006 BOR-2-BKG-005 N 201 0.638 74600 72.2 0.5 U 673 U 37400 174 0.5 U 4810 117000 190 

BOR-2 05/03/2006 BOR-2-BKG-006 N 185 0.5 U 79500 77.7 0.5 U 1340 29300 286 0.5 U 5200 97000 204 

CA Agriculture Station 05/16/2005 CA-AG Station-BKG-001 N 92.3 0.5 U 56400 259 1.3 100 U 15400 1.63 1.76 2 U 5150 216000 220 2 U 350 U

CA Agriculture Station 07/25/2005 CA Agriculture Station-BKG-N 87.6 0.5 U 59300 261 1.26 100 U 15900 2.46 1.86 J 2 U 5390 235000 215 2 U -155 U

CA Agriculture Station 11/03/2005 CA Agriculture Station-BKG-N 5 U 0.5 U 71900 250 1.43 100 U 19100 5.22 1.68 6240 274000 205 

CA Agriculture Station 12/19/2005 CA Agriculture Station-BKG-N 82.7 0.5 U 60700 254 1.54 100 U 16400 3.47 1.87 5310 239000 205 

CA Agriculture Station 02/22/2006 CA Agriculture Station-BKG-N 90.1 0.5 U 64700 260 1.58 100 U 16500 4.78 1.86 5290 255000 212 

CA Agriculture Station 05/01/2006 CA AGRICULTURE STATION 90.6 0.5 U 60900 265 1.27 100 U 17600 1.24 1.8 5520 235000 219 

EPNG-2 05/18/2005 EPNG-2-BKG-001 N 92.7 0.5 U 35900 195 3.68 100 U 7100 1.49 1.84 2 U 5360 162000 69.7 2 U 350 U

EPNG-2 07/25/2005 EPNG-2-BKG-002 N 95.1 0.5 U 37300 195 3.3 100 U 7330 1 U 2.01 J 2 U 5660 174000 61.9 2 U 6.2 U

EPNG-2 11/03/2005 EPNG-2-BKG-003 N 5 U 0.5 U 45800 188 3.4 100 U 8680 1 U 1.9 6410 200000 62.2 

EPNG-2 12/20/2005 EPNG-2-BKG-004 N 90 0.5 U 37900 193 3.5 100 U 7420 1 U 1.98 5350 168000 64 

EPNG-2 02/22/2006 EPNG-2-BKG-005 N 87.7 0.5 U 38500 199 3.71 100 U 6880 1 U 1.96 5260 177000 67.8 

EPNG-2 05/02/2006 EPNG-2-BKG-006 N 93.7 0.5 U 35200 205 3.79 100 U 7390 1 U 1.93 5130 163000 67.8 

GSRV-2 05/19/2005 GSRV-2-BKG-001 N 156 0.5 U 42900 51.7 2.22 100 U 14900 1 U 3.1 2 UJ 5130 61400 40.6 2 U 350 U

GSRV-2 07/22/2005 GSRV-2-BKG-002 N 157 0.5 U 45400 49 1.9 100 U 14800 1 U 3.18 2 U 5720 63600 37.5 2 U -39.2 U

GSRV-2 11/02/2005 GSRV-2-BKG-003 N 153 0.5 U 46500 49.7 1.93 100 U 16100 11.8 J 3.07 5470 67600 37.2 

GSRV-2 12/22/2005 GSRV-2-BKG-004 N 153 0.5 U 43400 51.1 2.19 104 15300 2.78 J 3.15 5300 63200 373 38.2 

GSRV-2 03/21/2006 GSRV-2-BKG-005 N 174 0.5 U 40400 50.7 1.96 100 U 14900 1 U 3.12 4400 59500 37.9 

GSRV-2 05/04/2006 GSRV-2-BKG-006 N 161 0.5 U 45600 53.1 1.61 100 U 15400 1 U 2.57 5340 65500 41.2 

GSWC-1 05/17/2005 GSWC-1-BKG-001 N 123 0.5 U 37700 79 0.5 U 100 U 15900 1 U 3.9 2 U 5970 82700 80.3 2 U 350 U

GSWC-1 07/22/2005 GSWC-1-BKG-002 N 132 0.5 U 39900 77.8 0.845 100 U 16400 1 U 4.32 2 U 6680 88200 89 2 U -49.5 U

GSWC-1 11/02/2005 GSWC-1-BKG-003 N 132 0.5 U 42800 76.7 0.894 100 U 18100 1 U 4.44 6880 94800 90.3 

GSWC-1 12/19/2005 GSWC-1-BKG-004 N 109 0.5 U 40400 76.1 1.07 100 U 17000 1 U 4.49 6390 91400 87.5 

GSWC-1 02/20/2006 GSWC-1-BKG-005 N 124 0.5 U 43000 77.2 1.36 100 U 17300 1 U 4.67 6340 96100 89.3 

GSWC-1 05/01/2006 GSWC-1-BKG-006 N 126 0.5 U 39700 81 0.784 100 U 17400 1 U 4.6 6430 89600 93.7 

GSWC-2 05/17/2005 GSWC-2-BKG-001 N 128 0.5 U 29100 99.1 0.5 U 100 U 11700 1.38 1.31 2 U 5170 95900 56.4 2 U 350 U

GSWC-2 07/22/2005 GSWC-2-BKG-002 N 134 0.5 U 30300 98.4 0.855 100 U 11500 1 U 1.49 J 2 U 5640 100000 59.4 2 U -175 U

GSWC-2 11/02/2005 GSWC-2-BKG-003 N 127 0.5 U 31900 97.3 0.914 100 U 12500 2.02 1.53 5420 105000 59.2 

GSWC-2 12/19/2005 GSWC-2-BKG-004 N 124 0.5 U 31700 95.9 1.09 100 U 12400 1 U 1.61 5430 106000 56.9 

GSWC-2 02/20/2006 GSWC-2-BKG-005 N 122 0.5 U 32300 99.1 0.847 100 U 11900 1 U 1.62 5100 107000 58.6 

GSWC-2 06/01/2006 GSWC-2-BKG-006 N 127 0.5 U 30600 105 0.877 100 U 12300 2.02 1.74 5420 102000 62.8 

GSWC-4 05/18/2005 GSWC-4-BKG-001 N 160 0.5 U 25300 54.4 0.754 203 8910 1.84 1.44 2 U 4710 84000 36.3 2 U 350 U

GSWC-4 07/22/2005 GSWC-4-BKG-002 N 152 0.5 U 25900 46.7 0.855 100 U 8610 1 U 1.9 J 2 U 5060 80700 33.9 2 U -18.5 U

GSWC-4 11/02/2005 GSWC-4-BKG-003 N 156 0.5 U 25400 46.5 0.949 100 U 9030 1 U 1.83 4600 82100 33.4 

GSWC-4 12/19/2005 GSWC-4-BKG-004 N 146 0.5 U 26400 46.7 1.07 100 U 9210 1 U 1.87 4690 84500 33 

GSWC-4 02/23/2006 GSWC-4-BKG-005 N 150 0.5 U 27000 49.7 0.858 100 U 9780 1 U 1.83 4910 90100 35.2 

GSWC-4 05/01/2006 GSWC-4-BKG-006 N 170 0.5 U 25400 49.4 0.811 100 U 8860 1 U 1.92 4690 81800 35.5 

Table A-2b.  Groundwater Data Summary – Background – Other Chemicals
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-2b.  Groundwater Data Summary – Background – Other Chemicals

Langmaack 05/17/2005 Langmaack-BKG-001 N 138 0.5 U 26300 47.3 0.5 U 100 U 11300 1.1 3.04 2 U 4710 58400 36.1 2 U 350 U

Langmaack 07/25/2005 LANGMAACK-BKG-002 N 138 0.5 U 29700 45.8 0.785 100 U 12500 4.05 3.24 J 2 U 5480 67600 36.2 2 U 18.5 U

Langmaack 11/02/2005 Langmaack-BKG-003 N 140 0.5 U 32100 45.5 0.871 100 U 13700 1.36 3.11 5810 70700 35.5 

Langmaack 12/19/2005 Langmaack-BKG-004 N 156 0.5 U 29800 46.3 1 100 U 12800 2.49 3.14 5850 66800 35.3 

Langmaack 02/21/2006 Langmaack-BKG-005 N 142 0.5 U 33100 47.2 0.909 100 U 13200 1.9 3.29 5370 74300 36.4 

Langmaack 05/01/2006 LANGMAACK-BKG-006 N 140 0.5 U 28900 49.8 0.752 100 U 12800 1.1 3.14 5320 64500 38.4 

Lily Hill 05/16/2005 Lily Hill-BKG-001 N 144 0.5 U 20600 50.7 1.71 100 U 7220 1 U 4.22 2 U 4210 89100 54.5 2 U 350 U

Lily Hill 07/25/2005 LILY HILL-BKG-002 N 138 0.5 U 23500 50.4 1.63 100 U 7930 1 U 4.7 J 2 U 4620 101000 61.5 2 U -96.9 U

Lily Hill 11/03/2005 Lily Hill-BKG-003 N 5 U 0.5 U 27500 50.4 1.69 100 U 9290 1 U 4.75 5130 113000 61.8 

Lily Hill 12/20/2005 Lily Hill-BKG-004 N 204 0.5 U 109000 310 1.9 100 U 45800 1.72 1.89 13100 331000 438 

Lily Hill 02/22/2006 Lily Hill-BKG-005 N 127 0.5 U 23800 46.3 1.82 100 U 7610 34 4.03 4320 106000 48.7 

Lily Hill 05/01/2006 Lily Hill-BKG-006 N 217 0.5 U 93800 299 1.52 100 U 43900 7.94 1.85 12000 293000 418 

MW-16 05/13/2005 MW-16-BKG-001 N 99.1 0.5 U 30600 169 2.8 100 U 5840 1 U 3.27 2 U 4110 212000 159 2 U 350 U

MW-16 07/26/2005 MW-16-BKG-002 N 98 0.5 U 29900 202 2.35 100 U 5590 2.91 3.07 2 U 4250 209000 136 2 U -16.5 U

MW-16 11/03/2005 MW-16-BKG-003 N 5 U 0.5 U 32300 178 2.29 100 U 5940 2.17 2.77 4340 224000 114 

MW-16 12/22/2005 MW-16-BKG-004 N 102 0.5 U 29800 182 2.38 100 U 5720 1.24 2.69 4040 213000 595 119 

MW-16 03/01/2006 MW-16-BKG-005 N 96.9 0.5 U 30900 177 2.43 100 U 5910 1.9 2.76 4090 222000 135 

MW-16 05/03/2006 MW-16-BKG-006 N 107 0.5 U 28400 193 2.2 100 U 4850 1 U 2.72 4040 205000 114 

MW-17 05/19/2005 MW-17-BKG-001 N 51.3 0.5 U 119000 104 1.84 100 U 17900 5.2 3.76 2 UJ 10200 272000 702 2 U 350 U

MW-17 07/26/2005 MW-17-BKG-002 N 53.9 0.5 U 126000 106 1.7 100 U 18500 4.5 3.51 2 U 11000 274000 699 2 U 229 U

MW-17 11/02/2005 MW-17-BKG-003 N 57.1 0.5 U 127000 100 1.74 100 U 19000 3.37 3.81 10500 290000 681 

MW-17 12/22/2005 MW-17-BKG-004 N 153 J 0.5 U 122000 99.1 1.86 100 U 18100 4.37 J 3.22 10100 286000 4070 683 

MW-17 03/01/2006 MW-17-BKG-005 N 53.3 0.5 U 123000 99 1.71 100 U 18400 3.3 3.81 10400 294000 694 

MW-17 05/09/2006 MW-17-BKG-006 N 53.2 0.5 U 122000 104 1.92 100 U 18800 1 U 4.06 9410 249000 694 

MW-18 05/11/2005 MW-18-BKG-001 N 85.7 0.5 U 339 0.5 U 4.19 2 U 108 2 U 350 U

MW-18 05/11/2005 MW-18-WQ6 N 105000 298 16000 6.72 8700 178000 

MW-18 07/26/2005 MW-18-BKG-002 N 76 0.5 U 102000 337 0.633 100 U 15500 1 U 3.87 2 U 9160 178000 82.6 2 U 344 U

MW-18 11/03/2005 MW-18-BKG-003 N 5 U 0.5 U 93900 275 0.715 100 U 15300 1.1 3.65 8270 201000 78.2 

MW-18 02/09/2006 MW-18-BKG-004 N 78.4 0.5 U 71500 236 0.525 100 U 11200 2.02 3.81 6680 151000 80 

MW-18 03/01/2006 MW-18-BKG-005 N 82.4 0.5 U 73600 253 0.569 100 U 12200 1.91 3.78 6970 163000 98.7 

MW-18 05/01/2006 MW-18-BKG-006 N 96.1 0.5 U 71300 269 0.546 100 U 12700 1 U 3.75 7120 147000 86.6 

Needles MW-10 05/16/2005 MW-10-BKG-001 N 151 0.5 U 67200 98.6 0.627 100 U 23700 28.8 0.5 U 2 UJ 4010 134000 261 2 U 350 U

Needles MW-10 07/21/2005 Needles MW-10-BKG-002 N 155 0.5 U 78300 95.6 0.705 100 U 27700 30.8 2 U 5000 153000 262 2 U 165 U

Needles MW-10 11/03/2005 Needles MW-10-BKG-003 N 5 U 0.5 U 79500 97.3 0.716 100 U 28800 46.2 0.5 U 4740 148000 249 

Needles MW-10 12/20/2005 Needles MW-10-BKG-004 N 141 0.5 U 70700 90.5 0.644 100 U 25600 33.5 0.5 U 4350 138000 256 

Needles MW-10 02/22/2006 Needles MW-10-BKG-005 N 141 0.5 U 77900 90.6 0.771 112 26900 39.2 0.5 U 4360 154000 270 

Needles MW-10 05/02/2006 Needles MW-10-BKG-006 N 145 0.5 U 71800 94.2 0.685 100 U 27200 26.8 0.5 U 4060 138000 275 

Needles MW-11 05/16/2005 MW-11-BKG-001 N 205 0.5 U 94700 291 1.53 100 U 41200 20.4 1.57 2 U 11800 290000 428 2 U 350 U

Needles MW-11 07/21/2005 Needles MW-11-BKG-002 N 208 0.5 U 111000 281 1.36 100 U 48200 21.1 1.72 J 2 U 14100 338000 435 2 U 47.4 U

Needles MW-11 11/03/2005 Needles MW-11-BKG-003 N 5 U 0.5 U 123000 300 1.68 100 U 52700 20.9 1.71 14700 368000 436 

Needles MW-11 12/20/2005 Needles MW-11-BKG-004 N 197 0.5 U 103000 304 1.86 100 U 42600 5.2 1.83 12400 311000 430 

Needles MW-11 02/22/2006 Needles MW-11-BKG-005 N 195 0.5 U 111000 305 1.7 100 U 45800 16.8 1.85 12600 346000 436 

Needles MW-11 05/02/2006 Needles MW-11-BKG-006 N 209 0.5 U 100000 317 1.72 100 U 45500 15.9 1.7 12100 315000 463 

Needles MW-12 06/22/2005 Needles MW-12-BKG-001 N 205 0.5 U 132000 204 0.704 100 U 51800 602 0.5 U 2 U 8210 242000 2020 488 2 U 4.1 U

Needles MW-12 07/21/2005 Needles MW-12-BKG-002 N 236 0.5 U 144000 230 0.716 100 U 55700 567 0.687 J 2 U 9570 273000 524 2 U 118 U

Needles MW-12 11/03/2005 Needles MW-12-BKG-003 N 5 U 0.5 U 175000 242 0.839 100 U 70600 653 0.688 10600 331000 533 

Needles MW-12 12/20/2005 Needles MW-12-BKG-004 N 263 0.5 U 162000 287 1.08 100 U 66200 614 1.04 9820 312000 617 

Needles MW-12 02/22/2006 Needles MW-12-BKG-005 N 229 0.5 U 157000 265 0.821 100 U 59300 564 0.845 8880 306000 578 

November 2009 Page 2 of 4



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-2b.  Groundwater Data Summary – Background – Other Chemicals

Needles MW-12 05/02/2006 Needles MW-12-BKG-006 N 244 0.5 U 148000 269 0.883 100 U 63400 550 0.711 9420 300000 596 

New Farm Well 05/12/2005 New Farm Well-BKG-001 N 190 0.5 U 104000 108 0.5 U 460 32900 456 0.5 U 2 U 5180 128000 305 2 U 350 U

New Farm Well 07/20/2005 New Farm Well-BKG-002 N 205 0.5 U 114000 99.6 0.5 UJ 468 36600 505 0.5 U 2 U 5990 145000 304 2 U -51.5 U

New Farm Well 11/01/2005 New Farm Well-BKG-003 N 195 0.5 U 119000 107 0.5 U 539 38600 516 0.5 U 5860 152000 321 

New Farm Well 12/21/2005 New Farm Well-BKG-004 N 199 0.5 U 119000 112 0.5 U 531 39400 544 0.5 UJ 5850 153000 1570 332 

New Farm Well 02/21/2006 New Farm Well-BKG-005 N 158 0.5 U 124000 108 0.5 U 538 37300 511 0.5 U 5680 160000 329 

New Farm Well 05/03/2006 New Farm Well-BKG-006 N 187 0.5 U 103000 104 0.5 U 413 U 33500 447 0.5 U 5270 133000 313 

P-2 05/13/2005 P-2-BKG-001 N 49.6 0.5 U 269000 1590 1.96 100 U 53100 1.44 2.52 2 U 10900 694000 176 2 U 350 U

P-2 07/26/2005 P-2-BKG-002 N 51.5 0.5 U 263000 1490 1.91 100 U 50600 1 U 2.6 4 U 10600 670000 209 2 U 33 U

P-2 11/30/2005 P-2-BKG-003 N 51.1 0.5 U 260000 1390 2.01 100 U 51700 1 U 2.52 10000 669000 191 

P-2 12/21/2005 P-2-BKG-004 N 48.7 0.5 U 266000 1460 1.75 100 U 52300 1 U 2.64 J 10200 690000 6250 202 

P-2 03/21/2006 P-2-BKG-005 N 56.4 0.5 U 249000 1490 1.98 100 U 51100 1.29 2.69 8920 645000 217 

P-2 05/04/2006 P-2-BKG-006 N 48.2 0.5 U 293000 1560 1.57 100 U 56300 1 U 2.14 10500 753000 216 

Park Moabi-3 05/18/2005 PMM-Supply-BKG-001 N 90.1 0.5 U 82000 297 2.32 100 U 16300 1.14 3.03 2 U 6520 149000 62.4 2 U 350 U

Park Moabi-3 07/21/2005 PMM-Supply-BKG-002 N 81.1 0.5 U 86100 314 2.18 100 U 16900 1 U 3.14 J 2 U 6810 155000 58.3 2 U 14.4 U

Park Moabi-3 11/02/2005 PMM-Supply-BKG-003 N 67.4 0.5 U 106000 402 2.28 144 21500 3.46 2.86 7230 181000 64 

Park Moabi-3 12/19/2005 PMM-Supply-BKG-004 N 82.7 0.5 U 87500 307 2.31 100 U 17400 1.13 3.02 6590 162000 61 

Park Moabi-3 02/22/2006 PMM-Supply-BKG-005 N 68.2 0.5 U 93900 323 2.26 100 U 17500 1.93 3.15 6410 173000 63.2 

Park Moabi-3 05/01/2006 PMM-SUPPLY-BKG-006 N 90.6 0.5 U 80400 321 2.11 100 U 17400 1 U 3.07 6280 148000 74.1 

PGE-9S 05/11/2005 PGE-9S-BKG-001 N 436 0.733 345000 4070 0.5 U 3410 152000 1080 0.1 U 2 UJ 20900 2710000 801 2 U 350 U

PGE-9S 07/20/2005 PGE-9S-BKG-002 N 583 1.06 383000 3420 0.5 UJ 154000 1950 0.5 U 10 U 17200 2330000 778 2 U 198 U

PGE-9S 10/31/2005 PGE-9S-BKG-003 N 507 0.618 412000 3970 0.866 3810 153000 1230 0.5 U 19300 2550000 975 

PGE-9S 12/20/2005 PGE-09S-BKG-004 N 508 0.5 U 411000 3740 0.5 U 150000 1260 0.5 U 20100 2590000 862 

PGE-9S 02/21/2006 PGE-09S-BKG-005 N 506 0.712 J 413000 3800 0.5 U 5070 155000 1110 0.5 U 19200 2750000 935 

PGE-9S 05/03/2006 PGE-09S-BKG-006 N 541 0.586 436000 4000 0.5 U 3970 158000 1260 0.5 U 19100 2770000 976 

Sanders 05/18/2005 Sanders-BKG-001 N 258 0.5 U 82100 357 100 U 10400 171 2.4 2 U 3760 374000 229 2 U 350 U

Sanders 07/25/2005 SANDERS-BKG-002 N 255 0.5 U 67700 306 100 U 8490 172 2.75 J 2 U 3810 370000 192 2 U -109 U

Sanders 11/03/2005 Sanders-BKG-003 N 5 U 0.5 U 53000 259 100 U 6340 140 2.47 3570 351000 177 

Sanders 12/20/2005 Sanders-BKG-004 N 268 0.5 U 47700 251 100 U 5710 103 2.69 3320 342000 163 

Sanders 03/01/2006 Sanders-BKG-005 N 262 0.5 U 41300 253 100 U 5030 11.2 2.58 2890 358000 165 

Sanders 05/02/2006 Sanders-BKG-006 N 278 0.5 U 37000 273 100 U 5000 1.36 2.22 2920 346000 175 

Tayloe 05/16/2005 Tayloe-BKG-001 N 108 0.5 U 32100 135 0.677 100 U 5070 1 U 1.89 2 U 3660 132000 91.7 2 U 350 U

Tayloe 07/25/2005 TAYLOE-BKG-002 N 108 0.5 U 34600 137 0.726 100 U 5400 1 U 1.79 J 2 U 4130 145000 85.4 2 U 6.2 U

Tayloe 11/03/2005 Tayloe-BKG-003 N 5 U 0.5 U 34600 135 0.831 100 U 5400 1 U 1.17 3790 141000 87.3 

Tayloe 12/20/2005 Tayloe-BKG-004 N 109 0.5 U 36600 137 0.921 100 U 5950 5.3 1.36 4260 155000 83.9 

Tayloe 02/22/2006 Tayloe-BKG-005 N 105 0.5 U 36200 138 0.74 100 U 5310 1 U 1.5 3800 153000 85.8 

Tayloe 05/02/2006 Tayloe-BKG-006 N 107 0.5 U 34300 145 0.81 100 U 5790 1 U 1.83 3840 144000 88.4 

TMLP-2 05/12/2005 TMLP-2-BKG-001 N 151 0.5 U 21500 25.6 1.2 106 8810 2.38 3.63 2 U 5680 52600 17.4 2 U 350 U

TMLP-2 07/20/2005 TMLP-2-BKG-002 N 147 0.5 U 25600 24.4 1.22 J 100 U 10700 4.29 3.61 2 U 7000 62600 14.7 2 U 161 U

TMLP-2 11/01/2005 TMLP-2-BKG-003 N 135 0.5 U 22400 25.1 1.24 100 U 9740 2.4 3.54 6020 57800 15.4 

TMLP-2 12/19/2005 TMLP-2-BKG-004 N 146 0.5 U 23300 24.6 1.4 100 U 9740 2.23 3.58 6140 57900 15.7 

TMLP-2 02/23/2006 TMLP-2-BKG-005 N 133 0.5 U 24300 25.4 1.23 100 U 10500 2.73 3.61 6340 59100 16.3 

TMLP-2 05/01/2006 TMLP-2-BKG-006 N 148 0.5 U 22500 27 1.14 100 U 10200 2.8 3.58 6190 53300 16 

Topock-2 06/22/2005 Topock-2-BKG-001 N 75.8 0.5 U 48500 437 3.9 146 5780 2.51 1.8 2 U 7860 331000 937 118 2 U 18.5 U

Topock-2 07/21/2005 TOPOCK-2-BKG-002 N 81.1 0.5 U 41500 389 3.65 100 U 4770 1.54 1.93 J 2 U 7580 315000 102 2 U 59.8 U

Topock-2 11/02/2005 Topock-2-BKG-003 N 75.2 0.5 U 45400 378 3.6 100 U 5550 3.14 1.79 7450 293000 114 

Topock-2 12/19/2005 Topock-2-BKG-004 N 87.6 0.5 U 31300 262 3.83 100 U 4410 6.09 2.2 5880 231000 76.5 

Topock-2 02/23/2006 Topock-2-BKG-005 N 77.4 0.5 U 39600 317 3.96 100 U 6270 2.17 2.08 6640 268000 84.6 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table A-2b.  Groundwater Data Summary – Background – Other Chemicals

USFW-5 05/12/2005 USFW-5-BKG-001 N 145 0.5 U 77200 79.3 0.5 U 473 26600 266 0.5 U 2 U 4310 83900 220 2 U 350 U

USFW-5 07/20/2005 USFW-5-BKG-002 N 152 0.5 U 88200 76.2 0.5 UJ 431 31600 302 0.5 U 2 U 5170 99200 223 2 U 12.4 U

USFW-5 11/01/2005 USFW-5-BKG-003 N 135 0.5 U 100000 79.2 0.5 U 626 32800 322 0.5 U 5520 112000 237 

USFW-5 12/21/2005 USFW-5-BKG-004 N 141 0.5 U 89200 79.1 0.5 U 533 30900 301 0.5 UJ 5020 101000 1150 235 

USFW-5 02/21/2006 USFW-5-BKG-005 N 147 0.5 U 95600 81.2 0.5 U 561 30700 310 0.5 U 4920 110000 239 

USFW-5 05/03/2006 USFW-5-BKG-006 N 150 0.5 U 86900 85.1 0.5 U 480 U 30800 292 0.5 U 4800 98100 249 

Notes:

(1)

(2)

N 

(3)

UJ

U

J

(4)

= Estimated.  

Concentrations are reported in milligrams per liter (mg/L),  micrograms per liter (µg/L) picocuries per liter (pCi/L).  

A blank entry indicates the associated chemical was not sampled-for in the associated well.  

= Not detected; and

= Estimated non detect; 

Sample types are as follows:

= Primary sample

Data qualifiers are as follows:
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample

Type B
ar

iu
m

C
hr

om
iu

m
, 

to
ta

l

C
op

pe
r

C
hr

om
iu

m
, 

he
xa

va
le

nt

Le
ad

M
ol

yb
de

nu
m

N
ic

ke
l

V
an

ad
iu

m

Z
in

c

A-Dock 07/01/1997 A dock_07/01/1997 N 110 10 U 10 U 10 U 2 U 10 U 10 U 10 U 9 

A-Dock 09/01/1997 A dock_09/01/1997 N 20 U 10 U 10 U 25 U 12 

A-Dock 02/18/1998 A dock(D)_02/18/1998 FD 20 U 3 J 10 U 25 U 5 J

A-Dock 02/18/1998 A dock_02/18/1998 N 20 U 3 J 10 U 25 U 4 J

A-Dock 06/19/1998 A dock_06/19/1998 N 20 U 8.7 J 10 U 25 U 11 J

A-Dock 09/08/2003 A-DOCK-007 N 1 U 0.2 U

A-Dock 02/17/2004 A-DOCK-014 N 1 U 0.2 U

C-CON 07/13/2005 C-CON-D-074 N 1 U 0.2 U

C-CON 07/13/2005 C-CON-M-074 N 1 U 0.2 U

C-CON 07/13/2005 C-CON-S-074 N 1 U 0.2 U

C-CON 09/22/2005 C-CON-D-080 N 1 U 0.2 U

C-CON 09/22/2005 C-CON-M-080 N 1 U 0.2 U

C-CON 09/22/2005 C-CON-S-080 N 1 U 0.2 U

C-CON 11/08/2005 C-CON-D-084 N 1 U 0.2 U

C-CON 11/08/2005 C-CON-M-084 N 1 U 0.2 U

C-CON 11/08/2005 C-CON-S-084 N 1 U 0.2 U

C-CON 12/13/2005 C-CON-D-087 N 1 U 0.2 U

C-CON 12/13/2005 C-CON-M-087 N 1 U 0.2 U

C-CON 12/13/2005 C-CON-S-087 N 1 U 0.2 U

C-CON 01/18/2006 C-CON-D-090 N 1 U 0.2 U

C-CON 01/18/2006 C-CON-M-090 N 1 U 0.2 U

C-CON 01/18/2006 C-CON-S-090 N 1 U 0.2 U

C-CON 03/22/2006 C-CON-D-094 N 1 U 0.2 U

C-CON 03/22/2006 C-CON-M-094 N 1 U 0.2 U

C-CON 03/22/2006 C-CON-S-094 N 1 U 0.2 U

C-CON 06/15/2006 C-CON-D-102 N 1 U 0.2 U

C-CON 06/15/2006 C-CON-M-102 N 1 U 0.2 U

C-CON 06/15/2006 C-CON-S-102 N 1 U 0.2 U

C-CON 10/03/2006 C-CON-D-110 N 1 U 0.2 U

C-CON 10/03/2006 C-CON-M-110 N 1 U 0.2 U

C-CON 10/03/2006 C-CON-S-110 N 1 U 0.2 U

C-CON 11/16/2006 C-CON-D-113 N 1 U 0.2 U

C-CON 11/16/2006 C-CON-M-113 N 1 U 0.2 U

C-CON 11/16/2006 C-CON-S-113 N 1 U 0.2 U

C-CON 12/19/2006 C-CON-D-115 N 1 U 0.2 U

C-CON 12/19/2006 C-CON-M-115 N 1 U 0.2 U

C-CON 12/19/2006 C-CON-S-115 N 1 U 0.2 U

Table B-1a.  Surface Water Data Summary – Background Metals
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample

Type B
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Table B-1a.  Surface Water Data Summary – Background Metals

C-CON 01/22/2007 C-CON-D-118 N 1 U 0.2 U

C-CON 01/22/2007 C-CON-M-118 N 1 U 0.2 U

C-CON 01/22/2007 C-CON-S-118 N 1 U 0.2 U

C-CON 02/20/2007 C-CON-D-120 N 1 U 0.2 U

C-CON 03/14/2007 C-CON-D-121 N 1 U 0.2 U

C-CON 03/14/2007 C-CON-M-121 N 1 U 0.2 U

C-CON 03/14/2007 C-CON-S-121 N 1 U 0.2 U

C-CON 05/09/2007 C-CON-D-125 N 1 U 0.2 U

C-CON 05/09/2007 C-CON-M-125 N 1 U 0.2 U

C-CON 05/09/2007 C-CON-S-125 N 1 U 0.2 U

C-CON 09/12/2007 C-CON-D-134 N 1 U 0.2 U

C-CON 09/12/2007 C-CON-M-134 N 1 U 0.2 U

C-CON 09/12/2007 C-CON-S-134 N 1 U 0.2 U

C-CON 09/14/2007 C-CON-D-134-R N 1 U 0.2 U

C-CON 09/14/2007 C-CON-M-134-R N 1 U 0.2 U

C-CON 09/14/2007 C-CON-S-134-R N 1 U 0.2 U

C-CON 09/26/2007 C-CON-D-135 N 1 U 0.2 U

C-CON 09/26/2007 C-CON-M-135 N 1 U 0.2 U

C-CON 09/26/2007 C-CON-S-135 N 1 U 0.2 U

C-CON 10/03/2007 C-CON-D-136 N 1 U 0.2 U

C-CON 10/03/2007 C-CON-M-136 N 1 U 0.2 U

C-CON 10/03/2007 C-CON-S-136 N 1 U 0.2 U

C-I-3 07/13/2005 C-I-3-D-074 N 1 U 0.2 U

C-I-3 07/13/2005 C-I-3-M-074 N 1 U 0.2 U

C-I-3 07/13/2005 C-I-3-S-074 N 1 U 0.2 U

C-I-3 09/21/2005 C-I-3-D-080 N 1 U 0.2 U

C-I-3 09/21/2005 C-I-3-M-080 N 1 U 0.2 U

C-I-3 09/21/2005 C-I-3-S-080 N 1 U 0.2 U

C-I-3 11/08/2005 C-I-3-D-084 N 1 U 0.2 U

C-I-3 11/08/2005 C-I-3-M-084 N 1 U 0.2 U

C-I-3 11/08/2005 C-I-3-S-084 N 1 U 0.2 U

C-I-3 12/13/2005 C-I-3-D-087 N 1 U 0.2 U

C-I-3 12/13/2005 C-I-3-M-087 N 1 U 0.2 U

C-I-3 12/13/2005 C-I-3-S-087 N 1 U 0.2 U

C-I-3 01/19/2006 C-I-3-D-090 N 1 U 0.2 U

C-I-3 01/19/2006 C-I-3-M-090 N 1 U 0.2 U

C-I-3 01/19/2006 C-I-3-S-090 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Type B
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Table B-1a.  Surface Water Data Summary – Background Metals

C-I-3 03/23/2006 C-I-3-D-094 N 1 U 0.2 U

C-I-3 03/23/2006 C-I-3-M-094 N 1 U 0.2 U

C-I-3 03/23/2006 C-I-3-S-094 N 1 U 0.2 U

C-I-3 06/15/2006 C-I-3-D-102 N 1 U 0.2 U

C-I-3 06/15/2006 C-I-3-M-102 N 1 U 0.2 U

C-I-3 06/15/2006 C-I-3-S-102 N 1 U 0.2 U

C-I-3 10/03/2006 C-I-3-D-110 N 1 U 0.2 U

C-I-3 10/03/2006 C-I-3-M-110 N 1 U 0.2 U

C-I-3 10/03/2006 C-I-3-S-110 N 1 U 0.2 U

C-I-3 11/15/2006 C-I-3-D-113 N 1 U 0.2 U

C-I-3 11/15/2006 C-I-3-M-113 N 1 U 0.2 U

C-I-3 11/15/2006 C-I-3-S-113 N 1 U 0.2 U

C-I-3 12/19/2006 C-I-3-D-115 N 1 U 0.2 U

C-I-3 12/19/2006 C-I-3-M-115 N 1 U 0.2 U

C-I-3 12/19/2006 C-I-3-S-115 N 1 U 0.2 U

C-I-3 01/23/2007 C-I-3-D-118 N 1 U 0.2 U

C-I-3 01/23/2007 C-I-3-M-118 N 1 U 0.2 U

C-I-3 01/23/2007 C-I-3-S-118 N 1 U 0.2 U

C-I-3 02/20/2007 C-I-3-D-120 N 1 U 0.2 U

C-I-3 03/13/2007 C-I-3-D-121 N 1 U 0.2 U

C-I-3 03/13/2007 C-I-3-M-121 N 1 U 0.2 U

C-I-3 03/13/2007 C-I-3-S-121 N 1 U 0.2 U

C-I-3 05/08/2007 C-I-3-D-125 N 1 U 0.2 U

C-I-3 05/08/2007 C-I-3-M-125 N 1 U 0.2 U

C-I-3 05/08/2007 C-I-3-S-125 N 1 U 0.2 U

C-I-3 09/11/2007 C-I-3-D-134 N 1 U 0.2 U

C-I-3 09/11/2007 C-I-3-M-134 N 1 U 0.2 U

C-I-3 09/11/2007 C-I-3-S-134 N 1 U 0.2 U

C-I-3 09/13/2007 C-I-3-D-134-R N 1 U 0.2 U

C-I-3 09/13/2007 C-I-3-M-134-R N 1 U 0.2 U

C-I-3 09/13/2007 C-I-3-S-134-R N 1 U 0.2 U

C-I-3 09/25/2007 C-I-3-D-135 N 1 U 0.2 U

C-I-3 09/25/2007 C-I-3-M-135 N 1 U 0.2 U

C-I-3 09/25/2007 C-I-3-S-135 N 1 U 0.2 U

C-I-3 10/02/2007 C-I-3-D-136 N 1 U 0.2 U

C-I-3 10/02/2007 C-I-3-M-136 N 1 U 0.2 U

C-I-3 10/02/2007 C-I-3-S-136 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
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Type B
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Table B-1a.  Surface Water Data Summary – Background Metals

C-MAR 09/21/2005 C-MAR-M-080 N 1 U 0.2 U

C-MAR 11/09/2005 C-MAR-D-084 N 1 U 0.2 U

C-MAR 11/09/2005 C-MAR-M-084 N 1 U 0.2 U

C-MAR 11/09/2005 C-MAR-S-084 N 1 U 0.2 U

C-MAR 12/13/2005 C-MAR-M-087 N 1 U 0.2 U

C-MAR 01/19/2006 C-MAR-M-090 N 1 U 0.2 U

C-MAR 03/23/2006 C-MAR-M-094 N 1 U 0.2 U

C-MAR 06/15/2006 C-MAR-D-102 N 1 U 0.2 U

C-MAR 06/15/2006 C-MAR-S-102 N 1 U 0.2 U

C-MAR 10/03/2006 C-MAR-M-110 N 1 U 0.2 U

C-MAR 11/16/2006 C-MAR-M-113 N 1 U 0.2 U

C-MAR 12/19/2006 C-MAR-M-115 N 1 U 0.2 U

C-MAR 01/23/2007 C-MAR-M-118 N 1 U 0.2 U

C-MAR 02/20/2007 C-MAR-D-120 N 1 U 0.2 U

C-MAR 03/13/2007 C-MAR-D-121 N 1 U 0.2 U

C-MAR 03/13/2007 C-MAR-S-121 N 1 U 0.2 U

C-MAR 05/09/2007 C-MAR-D-125 N 1 U 0.2 U

C-MAR 05/09/2007 C-MAR-S-125 N 1 U 0.2 U

C-MAR 09/11/2007 C-MAR-D-134 N 1 U 0.2 U

C-MAR 09/11/2007 C-MAR-S-134 N 1 U 0.2 U

C-MAR 09/13/2007 C-MAR-D-134-R N 1 U 0.2 U

C-MAR 09/13/2007 C-MAR-S-134-R N 1 U 0.2 U

C-MAR 09/26/2007 C-MAR-D-135 N 1 U 0.2 U

C-MAR 09/26/2007 C-MAR-S-135 N 1 U 0.2 U

C-MAR 10/02/2007 C-MAR-D-136 N 1 U 0.2 U

C-MAR 10/02/2007 C-MAR-S-136 N 1 U 0.2 U

C-NR1 07/13/2005 C-NR1-D-074 N 1 U 0.2 U

C-NR1 07/13/2005 C-NR1-M-074 N 1 U 0.2 U

C-NR1 07/13/2005 C-NR1-S-074 N 1 U 0.2 U

C-NR1 09/22/2005 C-NR1-D-080 N 1 U 0.2 U

C-NR1 09/22/2005 C-NR1-M-080 N 1 U 0.2 U

C-NR1 09/22/2005 C-NR1-S-080 N 1 U 0.2 U

C-NR1 11/09/2005 C-NR1-D-084 N 1 U 0.2 U

C-NR1 11/09/2005 C-NR1-M-084 N 1 U 0.2 U

C-NR1 11/09/2005 C-NR1-S-084 N 1 U 0.2 U

C-NR1 12/14/2005 C-NR1-D-087 N 1 U 0.2 U

C-NR1 12/14/2005 C-NR1-M-087 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-NR1 12/14/2005 C-NR1-S-087 N 1 U 0.2 U

C-NR1 01/18/2006 C-NR1-D-090 N 1 U 0.2 U

C-NR1 01/18/2006 C-NR1-M-090 N 1 U 0.2 U

C-NR1 01/18/2006 C-NR1-S-090 N 1 U 0.2 U

C-NR1 03/22/2006 C-NR1-D-094 N 1 U 0.2 U

C-NR1 03/22/2006 C-NR1-M-094 N 1 U 0.2 U

C-NR1 03/22/2006 C-NR1-S-094 N 1 U 0.2 U

C-NR1 06/16/2006 C-NR1-D-102 N 1 U 0.2 U

C-NR1 06/16/2006 C-NR1-M-102 N 1 U 0.2 U

C-NR1 06/16/2006 C-NR1-S-102 N 1 U 0.2 U

C-NR1 10/04/2006 C-NR1-D-110 N 1 U 0.2 U

C-NR1 10/04/2006 C-NR1-M-110 N 1 U 0.2 U

C-NR1 10/04/2006 C-NR1-S-110 N 1 U 0.2 U

C-NR1 11/16/2006 C-NR1-D-113 N 1 U 0.2 U

C-NR1 11/16/2006 C-NR1-M-113 N 1 U 0.2 U

C-NR1 11/16/2006 C-NR1-S-113 N 1 U 0.2 U

C-NR1 12/19/2006 C-NR1-D-115 N 1 U 0.2 U

C-NR1 12/19/2006 C-NR1-M-115 N 1 U 0.2 U

C-NR1 12/19/2006 C-NR1-S-115 N 1 U 0.2 U

C-NR1 01/22/2007 C-NR1-D-118 N 1 U 0.2 U

C-NR1 01/22/2007 C-NR1-M-118 N 1 U 0.2 U

C-NR1 01/22/2007 C-NR1-S-118 N 1 U 0.2 U

C-NR1 02/20/2007 C-NR1-D-120 N 1 U 0.2 U

C-NR1 03/14/2007 C-NR1-D-121 N 1 U 0.2 U

C-NR1 03/14/2007 C-NR1-M-121 N 1 U 0.2 U

C-NR1 03/14/2007 C-NR1-S-121 N 1 U 0.2 U

C-NR1 05/09/2007 C-NR1-D-125 N 1 U 0.2 U

C-NR1 05/09/2007 C-NR1-M-125 N 1 U 0.2 U

C-NR1 05/09/2007 C-NR1-S-125 N 1 U 0.2 U

C-NR1 09/12/2007 C-NR1-D-134 N 1 U 0.2 U

C-NR1 09/12/2007 C-NR1-M-134 N 1 U 0.2 U

C-NR1 09/12/2007 C-NR1-S-134 N 1 U 0.2 U

C-NR1 09/14/2007 C-NR1-D-134-R N 1 U 0.2 U

C-NR1 09/14/2007 C-NR1-M-134-R N 1 U 0.2 U

C-NR1 09/14/2007 C-NR1-S-134-R N 1 U 0.2 U

C-NR1 09/26/2007 C-NR1-D-135 N 1 U 0.2 U

C-NR1 09/26/2007 C-NR1-M-135 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-NR1 09/26/2007 C-NR1-S-135 N 1 U 0.2 U

C-NR1 10/03/2007 C-NR1-D-136 N 1 U 0.2 U

C-NR1 10/03/2007 C-NR1-M-136 N 1 U 0.2 U

C-NR1 10/03/2007 C-NR1-S-136 N 1 U 0.2 U

C-NR3 07/14/2005 C-NR3-D-074 N 1 U 0.2 U

C-NR3 07/14/2005 C-NR3-M-074 N 1 U 0.2 U

C-NR3 07/14/2005 C-NR3-S-074 N 1 U 0.2 U

C-NR3 09/22/2005 C-NR3-D-080 N 1 U 0.2 U

C-NR3 09/22/2005 C-NR3-M-080 N 1 U 0.2 U

C-NR3 09/22/2005 C-NR3-S-080 N 1 U 0.2 U

C-NR3 11/09/2005 C-NR3-D-084 N 1 U 0.2 U

C-NR3 11/09/2005 C-NR3-M-084 N 1 U 0.2 U

C-NR3 11/09/2005 C-NR3-S-084 N 1 U 0.2 U

C-NR3 12/14/2005 C-NR3-D-087 N 1 U 0.2 U

C-NR3 12/14/2005 C-NR3-M-087 N 1 U 0.2 U

C-NR3 12/14/2005 C-NR3-S-087 N 1 U 0.2 U

C-NR3 01/18/2006 C-NR3-D-090 N 1 U 0.2 U

C-NR3 01/18/2006 C-NR3-M-090 N 1 U 0.2 U

C-NR3 01/18/2006 C-NR3-S-090 N 1 U 0.2 U

C-NR3 03/22/2006 C-NR3-D-094 N 1 U 0.2 U

C-NR3 03/22/2006 C-NR3-M-094 N 1 U 0.2 U

C-NR3 03/22/2006 C-NR3-S-094 N 1 U 0.2 U

C-NR3 06/16/2006 C-NR3-D-102 N 1 U 0.2 U

C-NR3 06/16/2006 C-NR3-M-102 N 1 U 0.2 U

C-NR3 06/16/2006 C-NR3-S-102 N 1 U 0.2 U

C-NR3 10/04/2006 C-NR3-D-110 N 1 U 0.2 U

C-NR3 10/04/2006 C-NR3-M-110 N 1 U 0.2 U

C-NR3 10/04/2006 C-NR3-S-110 N 1 U 0.2 U

C-NR3 11/16/2006 C-NR3-D-113 N 1 U 0.2 U

C-NR3 11/16/2006 C-NR3-M-113 N 1 U 0.2 U

C-NR3 11/16/2006 C-NR3-S-113 N 1 U 0.2 U

C-NR3 12/19/2006 C-NR3-D-115 N 1 U 0.2 U

C-NR3 12/19/2006 C-NR3-M-115 N 1 U 0.2 U

C-NR3 12/19/2006 C-NR3-S-115 N 1 U 0.2 U

C-NR3 01/22/2007 C-NR3-D-118 N 1 U 0.2 U

C-NR3 01/22/2007 C-NR3-M-118 N 1 U 0.2 U

C-NR3 01/22/2007 C-NR3-S-118 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-NR3 02/20/2007 C-NR3-D-120 N 1 U 0.2 U

C-NR3 03/14/2007 C-NR3-D-121 N 1 U 0.2 U

C-NR3 03/14/2007 C-NR3-M-121 N 1 U 0.2 U

C-NR3 03/14/2007 C-NR3-S-121 N 1 U 0.2 U

C-NR3 05/09/2007 C-NR3-D-125 N 1 U 0.2 U

C-NR3 05/09/2007 C-NR3-M-125 N 1 U 0.2 U

C-NR3 05/09/2007 C-NR3-S-125 N 1 U 0.2 U

C-NR3 09/12/2007 C-NR3-D-134 N 1 U 0.2 U

C-NR3 09/12/2007 C-NR3-M-134 N 1 U 0.2 U

C-NR3 09/12/2007 C-NR3-S-134 N 1 U 0.2 U

C-NR3 09/14/2007 C-NR3-D-134-R N 1 U 0.2 U

C-NR3 09/14/2007 C-NR3-M-134-R N 1 U 0.2 U

C-NR3 09/14/2007 C-NR3-S-134-R N 1 U 0.2 U

C-NR3 09/26/2007 C-NR3-D-135 N 1 U 0.2 U

C-NR3 09/26/2007 C-NR3-M-135 N 1 U 0.2 U

C-NR3 09/26/2007 C-NR3-S-135 N 1 U 0.2 U

C-NR3 10/03/2007 C-NR3-D-136 N 1 U 0.2 U

C-NR3 10/03/2007 C-NR3-M-136 N 1 U 0.2 U

C-NR3 10/03/2007 C-NR3-S-136 N 1 U 0.2 U

C-NR4 07/14/2005 C-NR4-D-074 N 1 U 0.2 U

C-NR4 07/14/2005 C-NR4-M-074 N 1 U 0.2 U

C-NR4 07/14/2005 C-NR4-S-074 N 1 U 0.2 U

C-NR4 09/22/2005 C-NR4-D-080 N 1 U 0.2 U

C-NR4 09/22/2005 C-NR4-M-080 N 1 U 0.2 U

C-NR4 09/22/2005 C-NR4-S-080 N 1 U 0.2 U

C-NR4 11/09/2005 C-NR4-D-084 N 1 U 0.2 U

C-NR4 11/09/2005 C-NR4-M-084 N 1 U 0.2 U

C-NR4 11/09/2005 C-NR4-S-084 N 1 U 0.2 U

C-NR4 12/14/2005 C-NR4-D-087 N 1 U 0.2 U

C-NR4 12/14/2005 C-NR4-M-087 N 1 U 0.2 U

C-NR4 12/14/2005 C-NR4-S-087 N 1 U 0.2 U

C-NR4 01/18/2006 C-NR4-D-090 N 1 U 0.2 U

C-NR4 01/18/2006 C-NR4-M-090 N 1 U 0.2 U

C-NR4 01/18/2006 C-NR4-S-090 N 1 U 0.2 U

C-NR4 03/22/2006 C-NR4-D-094 N 1 U 0.2 U

C-NR4 03/22/2006 C-NR4-M-094 N 1 U 0.2 U

C-NR4 03/22/2006 C-NR4-S-094 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-NR4 06/16/2006 C-NR4-D-102 N 1 U 0.2 U

C-NR4 06/16/2006 C-NR4-M-102 N 1 U 0.2 U

C-NR4 06/16/2006 C-NR4-S-102 N 1 U 0.2 U

C-NR4 10/04/2006 C-NR4-D-110 N 1 U 0.2 U

C-NR4 10/04/2006 C-NR4-M-110 N 1 U 0.2 U

C-NR4 10/04/2006 C-NR4-S-110 N 1 U 0.2 U

C-NR4 11/16/2006 C-NR4-D-113 N 1 U 0.2 U

C-NR4 11/16/2006 C-NR4-M-113 N 1 U 0.2 U

C-NR4 11/16/2006 C-NR4-S-113 N 1 U 0.2 U

C-NR4 12/20/2006 C-NR4-D-115 N 1 U 0.2 U

C-NR4 12/20/2006 C-NR4-M-115 N 1 U 0.2 U

C-NR4 12/20/2006 C-NR4-S-115 N 1 U 0.2 U

C-NR4 01/22/2007 C-NR4-D-118 N 1 U 0.2 U

C-NR4 01/22/2007 C-NR4-M-118 N 1 U 0.2 U

C-NR4 01/22/2007 C-NR4-S-118 N 1 U 0.2 U

C-NR4 02/20/2007 C-NR4-D-120 N 1 U 0.2 U

C-NR4 03/14/2007 C-NR4-D-121 N 1 U 0.2 U

C-NR4 03/14/2007 C-NR4-M-121 N 1 U 0.2 U

C-NR4 03/14/2007 C-NR4-S-121 N 1 U 0.2 U

C-NR4 03/14/2007 C-NR9-121 FD 1 U 0.2 U

C-NR4 05/09/2007 C-NR4-D-125 N 1 U 0.2 U

C-NR4 05/09/2007 C-NR4-M-125 N 1 U 0.2 U

C-NR4 05/09/2007 C-NR4-S-125 N 1 U 0.2 U

C-NR4 09/12/2007 C-NR4-D-134 N 1 U 0.2 U

C-NR4 09/12/2007 C-NR4-M-134 N 1 U 0.2 U

C-NR4 09/12/2007 C-NR4-S-134 N 1 U 0.2 U

C-NR4 09/14/2007 C-NR4-D-134-R N 1 U 0.2 U

C-NR4 09/14/2007 C-NR4-M-134-R N 1 U 0.2 U

C-NR4 09/14/2007 C-NR4-S-134-R N 1 U 0.2 U

C-NR4 09/26/2007 C-NR4-D-135 N 1 U 0.2 U

C-NR4 09/26/2007 C-NR4-M-135 N 1 U 0.2 U

C-NR4 09/26/2007 C-NR4-S-135 N 1 U 0.2 U

C-NR4 10/03/2007 C-NR4-D-136 N 1 U 0.2 U

C-NR4 10/03/2007 C-NR4-M-136 N 1 U 0.2 U

C-NR4 10/03/2007 C-NR4-S-136 N 1 U 0.2 U

CON 07/01/1997 CON_07/01/1997 N 110 20 U 3.4 J 10 U 2 J 5 U 25 U 10 U 6.4 

CON 09/01/1997 CON_09/01/1997 N 20 U 10 U 10 U 25 U 4 J
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

CON 02/18/1998 CON_02/18/1998 N 20 U 10 U 10 U 25 U 5 U

CON 06/19/1998 CON_06/19/1998 N 20 U 24 10 U 25 U 14 J

CON 09/04/1998 CON_09/04/1998 N 20 U 10 U 10 U 25 U 4.6 J

CON 09/04/1998 CON-B-0_09/04/1998 FD 20 U 10 U 10 U 25 U 5 U

CON 09/04/1998 CON-B-5_09/04/1998 N 20 U 10 U 10 U 25 U 3.9 J

CON 06/08/1999 CON_06/08/1999 N 20 U 3.1 J 10 U 25 U 5 U

CON 09/08/1999 CON_09/08/1999 N 20 U 10 U 10 U 25 U 5 U

CON 12/01/1999 CON_12/01/1999 N 20 U 1.7 J 10 UJ 1.9 J 11 

CON 03/25/2000 CON_03/25/2000 N 20 U 4.2 J 10 U 2.4 J 4.4 J

CON 06/15/2000 CON_06/15/2000 N 20 U 5.8 J 10 U 5 U 10 U

CON 09/01/2000 CON_09/01/2000 N 110 20 U 9.5 J 10 U 5 U 8 3.1 J 3.1 J 7.5 J

CON 12/15/2000 CON_12/15/2000 N 20 U 3.7 J 10 U 1.4 J 5.7 J

CON 03/28/2001 CON_03/28/2001 N 20 U 10 U 10 U 1.2 J 5 J

CON 06/05/2001 CON_06/05/2001 N 20 U 10 U 10 U 1 J 5 U

CON 08/25/2001 CON_08/25/2001 N 20 U 5.4 J 10 U 2.1 J 43 

CON 09/13/2001 CON_09/13/2001 N 20 U 4.1 J 10 U 2.9 J 14 

CON 11/29/2001 CON_11/29/2001 N 100 20 U 2.5 J 10 U 5 U 4.3 J 5 U 2.3 J 46 

CON 03/05/2002 CON-001_03/05/2002 N 5.1 J 10 U 4.7 19.2 

CON 06/11/2002 CON-002_6/11/02 N 7.6 10 U 6.9 47.9 

CON 08/06/2002 CON-RS_8/6/02 N 2.7 10 U

CON 08/06/2002 MW-40-RS_8/6/02 FD 3.2 10 U

CON 09/18/2002 CON-003 N 4 20 U 10 U 5 U 308 

CON 12/12/2002 CON_12/12/02_LS N 7.3 20 U 10 U 27.8 U 174 

CON 03/20/2003 CON-005 N 13.3 11 U 10 U 27.8 U 245 

CON 06/11/2003 CON-006 N 500 U 3 J 10 U 10 U 26.1 U 127 

CON 09/08/2003 CON-007 N 1 U 11 U 0.2 U 26.1 U 63.1 

CON 12/08/2003 CON-009 N 1 U 10 U 0.2 U 20 U 40.1 

CON 02/17/2004 CON-014 N 1 U 0.2 U

CON 03/15/2004 CON-018 N 1 U 10 U 0.2 U 20 U 96.7 

CON 04/14/2004 CON-022 N 3.3 U 0.2 U

CON 05/12/2004 CON-026 N 1 U 0.2 U

CON 06/10/2004 CON-030 N 1 U 10.4 U 0.2 U 20 U 28.9 U

CON 07/15/2004 CON-035 N 1 U 0.2 U

CON 08/10/2004 CON-039 N 1 U 0.2 U

CON 09/23/2004 CON-043 N 1 U 0.2 U

CON 10/19/2004 CON-045 N 1 U 0.2 U

CON 11/15/2004 CON-047 N 1 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

CON 12/13/2004 CON-049 N 1 U 0.2 U

CON 01/10/2005 CON N 1 U 0.2 U

CON 02/08/2005 CON-053 N 1 U 0.2 U

CON 02/24/2005 CON-054 N 1 U 0.2 U

CON 03/01/2005 CON-055 N 1 UJ 0.2 U

CON 03/07/2005 CON-056 N 1 U 0.2 U

CON 03/14/2005 CON-057 N 1 U 0.2 U

CON 04/06/2005 CON-060 N 1 U 0.2 U

CON 05/04/2005 CON-064 N 1 U 0.2 U

CON 06/14/2005 CON-070 N 1 U 0.2 U

CON 07/13/2005 CON-074 N 1 U 0.2 U

CON 08/18/2005 CON-077 N 1 U 0.2 U

CON 09/07/2005 CON-079 N 1 U 0.2 U

CON 10/05/2005 CON-081 N 1 U 0.2 U

CON 11/01/2005 CON-083 N 1 U 0.2 U

CON 12/15/2005 CON-087 N 1 U 0.2 U

CON 01/11/2006 CON-089 N 1 U 0.2 U

CON 02/09/2006 CON-091 N 1 U 0.2 U

CON 03/06/2006 CON-093 N 1 U 0.2 U

CON 04/07/2006 CON-095 N 1 U 0.2 U

CON 05/03/2006 CON-098 N 1 U 0.2 U

CON 06/15/2006 CON-102 N 1 U 0.2 U

CON 07/12/2006 CON-104 N 1 U 0.2 UJ

CON 08/08/2006 CON-106 N 1 U 0.2 U

CON 09/06/2006 CON-108 N 1 U 0.2 U

CON 10/04/2006 CON-110 N 1 U 0.2 U

CON 11/15/2006 CON-113 N 1 U 0.2 U

CON 12/20/2006 CON-115 N 1 U 0.2 U

CON 01/22/2007 CON-118 N 1 U 0.2 U

CON 03/14/2007 CON-121 N 1 U 0.2 U

CON 05/09/2007 CON-125 N 1 U 0.2 U

CON 09/12/2007 CON-134 N 1 U 0.2 U

CON 09/14/2007 CON-134-R N 1 U 0.2 U

CON 09/26/2007 CON-135 N 1 U 0.2 U

CON 10/03/2007 CON-136 N 1 U 0.2 U

C-R22 07/13/2005 C-R22-D-074 N 1 U 0.2 U

C-R22 07/13/2005 C-R22-M-074 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-R22 07/13/2005 C-R22-S-074 N 1 U 0.2 U

C-R22 09/21/2005 C-R22-D-080 N 1 U 0.2 U

C-R22 09/21/2005 C-R22-M-080 N 1 U 0.2 U

C-R22 09/21/2005 C-R22-S-080 N 1 U 0.2 U

C-R22 11/08/2005 C-R22-D-084 N 1 U 0.2 U

C-R22 11/08/2005 C-R22-M-084 N 1 U 0.2 U

C-R22 11/08/2005 C-R22-S-084 N 1 U 0.2 U

C-R22 12/13/2005 C-R22-D-087 N 1 U 0.2 U

C-R22 12/13/2005 C-R22-M-087 N 1 U 0.2 U

C-R22 12/13/2005 C-R22-S-087 N 1 U 0.2 U

C-R22 01/19/2006 C-R22-D-090 N 1 U 0.2 U

C-R22 01/19/2006 C-R22-M-090 N 1 U 0.2 U

C-R22 01/19/2006 C-R22-S-090 N 1 U 0.2 U

C-R22 03/23/2006 C-R22-D-094 N 1 U 0.2 U

C-R22 03/23/2006 C-R22-M-094 N 1 U 0.2 U

C-R22 03/23/2006 C-R22-S-094 N 1 U 0.2 U

C-R22 06/15/2006 C-R22-D-102 N 1 U 0.2 U

C-R22 06/15/2006 C-R22-M-102 N 1 U 0.2 U

C-R22 06/15/2006 C-R22-S-102 N 1 U 0.2 U

C-R22 10/03/2006 C-R22-D-110 N 1 U 0.2 U

C-R22 10/03/2006 C-R22-M-110 N 1 U 0.2 U

C-R22 10/03/2006 C-R22-S-110 N 1 U 0.2 U

C-R22 11/15/2006 C-R22-D-113 N 1 U 0.2 U

C-R22 11/15/2006 C-R22-M-113 N 1 U 0.2 U

C-R22 11/15/2006 C-R22-S-113 N 1 U 0.2 U

C-R22 12/19/2006 C-R22-D-115 N 1 U 0.2 U

C-R22 12/19/2006 C-R22-M-115 N 1 U 0.2 U

C-R22 12/19/2006 C-R22-S-115 N 1 U 0.2 U

C-R22 01/23/2007 C-R22-D-118 N 1 U 0.2 U

C-R22 01/23/2007 C-R22-M-118 N 1 U 0.2 U

C-R22 01/23/2007 C-R22-S-118 N 1 U 0.2 U

C-R22 02/20/2007 C-R22-D-120 N 1 U 0.2 U

C-R22 03/13/2007 C-R22-D-121 N 1 U 0.2 U

C-R22 03/13/2007 C-R22-M-121 N 1 U 0.2 U

C-R22 03/13/2007 C-R22-S-121 N 1 U 0.2 U

C-R22 05/08/2007 C-R22-D-125 N 1 U 0.2 U

C-R22 05/08/2007 C-R22-M-125 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-R22 05/08/2007 C-R22-S-125 N 1 U 0.2 U

C-R22 09/11/2007 C-R22-D-134 N 1 U 0.4 J

C-R22 09/11/2007 C-R22-M-134 N 1 U 0.2 U

C-R22 09/11/2007 C-R22-S-134 N 1 U 0.2 U

C-R22 09/12/2007 C-R22-D-134-R N 1 U 0.2 U

C-R22 09/12/2007 C-R22-D-134-R-E N 1 U 0.2 U

C-R22 09/12/2007 C-R22-D-134-R-N N 1 U 0.2 U

C-R22 09/12/2007 C-R22-D-134-R-S N 1 U 0.2 U

C-R22 09/12/2007 C-R22-D-134-R-W N 1 U 1 U

C-R22 09/12/2007 C-R22-M-134-R N 1 U 0.2 U

C-R22 09/12/2007 C-R22-S-134-R N 1 U 1 U

C-R22 09/13/2007 C-R22-D-134-R2 N 1 U 0.2 U

C-R22 09/13/2007 C-R22-M-134-R2 N 1 U 0.2 U

C-R22 09/13/2007 C-R22-S-134-R2 N 1 U 0.2 U

C-R22 09/25/2007 C-R22-D-135 N 1 U 0.2 U

C-R22 09/25/2007 C-R22-M-135 N 1 U 0.2 U

C-R22 09/25/2007 C-R22-S-135 N 1 U 0.2 U

C-R22 10/02/2007 C-R22-D-136 N 1 U 0.2 U

C-R22 10/02/2007 C-R22-M-136 N 1 U 0.2 U

C-R22 10/02/2007 C-R22-S-136 N 1 U 0.2 U

C-R27 07/13/2005 C-R27-D-074 N 1 U 0.2 U

C-R27 07/13/2005 C-R27-M-074 N 1 U 0.2 U

C-R27 07/13/2005 C-R27-S-074 N 1 U 0.2 U

C-R27 09/21/2005 C-R27-D-080 N 1 U 0.2 U

C-R27 09/21/2005 C-R27-M-080 N 1 U 0.2 U

C-R27 09/21/2005 C-R27-S-080 N 1 U 0.2 U

C-R27 11/08/2005 C-R27-D-084 N 1 U 0.2 U

C-R27 11/08/2005 C-R27-M-084 N 1 U 0.2 U

C-R27 11/08/2005 C-R27-S-084 N 1 U 0.2 U

C-R27 12/13/2005 C-R27-D-087 N 1 U 0.2 U

C-R27 12/13/2005 C-R27-M-087 N 1 U 0.2 U

C-R27 12/13/2005 C-R27-S-087 N 1 U 0.2 U

C-R27 01/19/2006 C-R27-D-090 N 1 U 0.2 U

C-R27 01/19/2006 C-R27-M-090 N 1 U 0.2 U

C-R27 01/19/2006 C-R27-S-090 N 1 U 0.2 U

C-R27 03/23/2006 C-R27-M-094 N 1 U 0.2 U

C-R27 06/15/2006 C-R27-D-102 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-R27 06/15/2006 C-R27-M-102 N 1 U 0.2 U

C-R27 06/15/2006 C-R27-S-102 N 1 U 0.2 U

C-R27 10/03/2006 C-R27-D-110 N 1 U 0.2 U

C-R27 10/03/2006 C-R27-M-110 N 1 U 0.2 U

C-R27 10/03/2006 C-R27-S-110 N 1 U 0.2 U

C-R27 11/16/2006 C-R27-D-113 N 1 U 0.2 U

C-R27 11/16/2006 C-R27-S-113 N 1 U 0.2 U

C-R27 12/19/2006 C-R27-M-115 N 1 U 0.2 U

C-R27 01/23/2007 C-R27-D-118 N 1 U 0.2 U

C-R27 01/23/2007 C-R27-M-118 N 1 U 0.2 U

C-R27 01/23/2007 C-R27-S-118 N 1 U 0.2 U

C-R27 02/20/2007 C-R27-D-120 N 1 U 0.2 U

C-R27 03/13/2007 C-R27-D-121 N 1 U 0.2 U

C-R27 03/13/2007 C-R27-M-121 N 1 U 0.2 U

C-R27 03/13/2007 C-R27-S-121 N 1 U 0.2 U

C-R27 05/08/2007 C-R27-D-125 N 1 U 0.2 U

C-R27 05/08/2007 C-R27-M-125 N 1 U 1 U

C-R27 05/08/2007 C-R27-S-125 N 1 U 1 U

C-R27 09/11/2007 C-R27-D-134 N 1 U 0.2 U

C-R27 09/11/2007 C-R27-M-134 N 1 U 0.2 U

C-R27 09/11/2007 C-R27-S-134 N 1 U 0.2 U

C-R27 09/13/2007 C-R27-D-134-R N 1 U 0.2 U

C-R27 09/13/2007 C-R27-M-134-R N 1 U 0.2 U

C-R27 09/13/2007 C-R27-S-134-R N 1 U 0.2 U

C-R27 09/25/2007 C-R27-D-135 N 1 U 0.2 U

C-R27 09/25/2007 C-R27-M-135 N 1 U 0.2 U

C-R27 09/25/2007 C-R27-S-135 N 1 U 0.2 U

C-R27 10/02/2007 C-R27-D-136 N 1 U 0.2 U

C-R27 10/02/2007 C-R27-M-136 N 1 U 0.2 U

C-R27 10/02/2007 C-R27-S-136 N 1 U 0.2 U

C-TAZ 07/13/2005 C-TAZ-D-074 N 1 U 0.2 U

C-TAZ 07/13/2005 C-TAZ-M-074 N 1 U 0.2 U

C-TAZ 07/13/2005 C-TAZ-S-074 N 1 U 0.2 U

C-TAZ 09/21/2005 C-TAZ-D-080 N 1 U 0.2 U

C-TAZ 09/21/2005 C-TAZ-M-080 N 1 U 0.2 U

C-TAZ 09/21/2005 C-TAZ-S-080 N 1 U 0.2 U

C-TAZ 11/08/2005 C-TAZ-D-084 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-TAZ 11/08/2005 C-TAZ-M-084 N 1 U 0.2 U

C-TAZ 11/08/2005 C-TAZ-S-084 N 1 U 0.2 U

C-TAZ 12/13/2005 C-TAZ-D-087 N 1 U 0.2 U

C-TAZ 12/13/2005 C-TAZ-M-087 N 1 U 0.2 U

C-TAZ 12/13/2005 C-TAZ-S-087 N 1 U 0.2 U

C-TAZ 01/19/2006 C-TAZ-D-090 N 1 U

C-TAZ 01/19/2006 C-TAZ-M-090 N 1 U

C-TAZ 01/19/2006 C-TAZ-S-090 N 1 U

C-TAZ 03/23/2006 C-TAZ-D-094 N 1 U 0.2 U

C-TAZ 03/23/2006 C-TAZ-M-094 N 1 U 0.2 U

C-TAZ 03/23/2006 C-TAZ-S-094 N 1 U 0.2 U

C-TAZ 06/15/2006 C-TAZ-D-102 N 1 U 0.2 U

C-TAZ 06/15/2006 C-TAZ-M-102 N 1 U 0.2 U

C-TAZ 06/15/2006 C-TAZ-S-102 N 1 U 0.2 U

C-TAZ 10/03/2006 C-TAZ-D-110 N 1 U 0.2 U

C-TAZ 10/03/2006 C-TAZ-M-110 N 1 U 0.2 U

C-TAZ 10/03/2006 C-TAZ-S-110 N 1 U 0.2 U

C-TAZ 11/15/2006 C-TAZ-D-113 N 1 U 0.2 U

C-TAZ 11/15/2006 C-TAZ-M-113 N 1 U 0.2 U

C-TAZ 11/15/2006 C-TAZ-S-113 N 1 U 0.2 U

C-TAZ 12/19/2006 C-TAZ-D-115 N 1 U 0.2 U

C-TAZ 12/19/2006 C-TAZ-M-115 N 1 U 0.2 U

C-TAZ 12/19/2006 C-TAZ-S-115 N 1 U 0.2 U

C-TAZ 01/23/2007 C-TAZ-D-118 N 1 U 0.2 U

C-TAZ 01/23/2007 C-TAZ-M-118 N 1 U 0.2 U

C-TAZ 01/23/2007 C-TAZ-S-118 N 1 U 0.2 U

C-TAZ 02/20/2007 C-TAZ-D-120 N 1 U 0.2 U

C-TAZ 03/13/2007 C-TAZ-D-121 N 1 U 0.2 U

C-TAZ 03/13/2007 C-TAZ-M-121 N 1 U 0.2 U

C-TAZ 03/13/2007 C-TAZ-S-121 N 1 U 0.2 U

C-TAZ 05/08/2007 C-TAZ-D-125 N 1 U 0.2 U

C-TAZ 05/08/2007 C-TAZ-M-125 N 1 U 0.2 U

C-TAZ 05/08/2007 C-TAZ-S-125 N 1 U 0.2 U

C-TAZ 09/11/2007 C-TAZ-D-134 N 1 U 0.2 U

C-TAZ 09/11/2007 C-TAZ-M-134 N 1 U 0.2 U

C-TAZ 09/11/2007 C-TAZ-S-134 N 1 U 0.2 U

C-TAZ 09/13/2007 C-TAZ-D-134-R N 1 U 0.2 U
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PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

C-TAZ 09/13/2007 C-TAZ-M-134-R N 1 U 0.2 U

C-TAZ 09/13/2007 C-TAZ-S-134-R N 1 U 0.2 U

C-TAZ 09/25/2007 C-TAZ-D-135 N 1 U 0.2 U

C-TAZ 09/25/2007 C-TAZ-M-135 N 1 U 0.2 U

C-TAZ 09/25/2007 C-TAZ-S-135 N 1 U 0.2 U

C-TAZ 10/02/2007 C-TAZ-D-136 N 1 U 0.2 U

C-TAZ 10/02/2007 C-TAZ-M-136 N 1 U 0.2 U

C-TAZ 10/02/2007 C-TAZ-S-136 N 1 U 0.2 U

I-3 07/01/1997 I3_07/01/1997 N 110 20 U 5 J 10 U 5 U 5 25 U 10 U 8 

I-3 07/01/1997 I3_07/01/1997_LFS N 100 10 U 10 U 10 U 2 U 10 U 25 U 10 U 6 

I-3 09/01/1997 I3_09/01/1997 N 20 U 10 U 10 U 25 U 3.9 J

I-3 02/18/1998 I3_02/18/1998 N 20 U 10 U 10 U 25 U 5 U

I-3 06/19/1998 I3_06/19/1998 N 20 U 3.6 J 10 U 25 U 7.8 J

I-3 06/08/1999 I3_06/08/1999 N 20 U 3.5 J 10 U 25 U 6 

I-3 09/01/1999 I3_09/01/1999 N 20 U 10 U 10 U 25 U 5 U

I-3 12/01/1999 I3_12/01/1999 N 20 U 4.2 J 10 U 25 U 5 U

I-3 03/25/2000 I3_03/25/2000 N 20 U 5.1 J 10 U 3 J 13 

I-3 06/15/2000 I3_06/15/2000 N 20 U 4.3 J 10 U 5 U 10 U

I-3 09/01/2000 I-3_09/01/2000 N 110 20 U 3.8 J 10 U 5 U 5 J 2.1 J 2.4 J 5 U

I-3 12/15/2000 I3_12/15/2000 N 20 U 4.3 J 10 U 5 U 4.2 J

I-3 03/28/2001 I-3_03/28/2001 N 20 U 5.2 J 10 U 2.3 J 12 

I-3 06/05/2001 I-3_06/05/2001 N 20 U 10 U 10 U 1 J 10 

I-3 08/25/2001 I-3_08/25/2001 N 20 U 4.5 J 10 U 1.8 J 33 

I-3 09/13/2001 I-3_09/13/2001 N 20 U 11 10 U 2.1 J 65 

I-3 11/29/2001 I-3_11/29/2001 N 110 20 U 10 U 10 U 5 U 4.2 J 5 U 2.2 J 9.3 J

I-3 03/05/2002 I-3-001_03/05/2002 N 6.5 10 U 4.9 71.1 

I-3 06/11/2002 I-3-002_6/11/02 N 3.5 10 U 5 U 26 

I-3 08/06/2002 I-3-RS_8/6/02 N 6.1 10 U

I-3 09/18/2002 I-3-003 N 4.4 20 U 10 U 5 U 96 

I-3 12/12/2002 I-3_12/12/02_LS N 5.7 20 U 10 U 27.8 U 84.7 

I-3 03/19/2003 I-3-005 N 13.5 11 U 10 U 27.8 U 63 

I-3 06/10/2003 I-3-006 N 500 U 3.4 J 10 U 10 UJ 26.1 U 93.6 

I-3 09/08/2003 I-3-007 N 1 U 11 U 0.2 U 26.1 U 158 

I-3 12/08/2003 I3-009 N 1 U 10 U 0.2 U 20 U 59.2 

I-3 02/16/2004 I-3-014 N 1 U 0.2 U

I-3 03/15/2004 I-3-018 N 1 U 10 U 0.2 U 20 U 144 J

I-3 04/13/2004 I3-022 N 1.6 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

I-3 05/13/2004 I-3-026 N 1 U 0.2 U

I-3 06/10/2004 I-3-030 N 170 1 U 10.4 U 0.2 U 20 U 23.9 U

I-3 07/15/2004 I-3-035 N 1 U 0.2 U

I-3 08/10/2004 I-3-039 N 1 U 0.2 U

I-3 09/23/2004 I-3-043 N 1 U 0.2 U

I-3 10/19/2004 I-3-045 N 1 U 0.2 U

I-3 11/15/2004 I-3-047 N 1 U

I-3 12/13/2004 I-3-049 N 1 U 0.2 U

I-3 01/10/2005 I-3 N 1 U 0.2 U

I-3 02/08/2005 I-3-053 N 1 U 0.2 U

I-3 03/08/2005 I-3-056 N 1 U 0.2 U

I-3 04/07/2005 I-3-060 N 1 U 0.2 U

I-3 05/04/2005 I-3-064 N 1 U 0.2 U

I-3 06/14/2005 I-3-070 N 1 U 0.2 U

I-3 07/13/2005 I-3-074 N 1 U 0.2 U

I-3 08/18/2005 I-3-077 N 1 U 0.2 U

I-3 09/07/2005 I-3-079 N 1 U 0.2 U

I-3 10/05/2005 I-3-081 N 1 U 0.2 U

I-3 11/01/2005 I-3-083 N 1 U 0.2 U

I-3 12/15/2005 I-3-087 N 1 U 0.2 U

I-3 01/11/2006 I-3-089 N 1 U 0.2 U

I-3 02/10/2006 I-3-091 N 1 U 0.2 U

I-3 03/06/2006 I-3-093 N 1 U 0.2 U

I-3 04/07/2006 I-3-095 N 1 U 0.2 U

I-3 05/03/2006 I-3-098 N 1 U 0.2 U

I-3 06/15/2006 I-3-102 N 1 U 0.2 U

I-3 07/12/2006 I-3-104 N 1 U 0.2 U

I-3 08/10/2006 I-3-106 N 1 U 0.2 U

I-3 09/06/2006 I-3-108 N 1 U 0.2 U

I-3 10/04/2006 I-3-110 N 1 U 0.2 U

I-3 11/15/2006 I-3-113 N 1 U 0.2 U

I-3 12/20/2006 I-3-115 N 1 U 0.2 U

I-3 01/22/2007 I-3-118 N 1 U 0.2 U

I-3 03/13/2007 I-3-121 N 1 U 0.2 U

I-3 05/08/2007 I-3-125 N 1 U 0.2 U

I-3 09/11/2007 I-3-134 N 1 U 0.2 U

I-3 09/13/2007 I-3-134-R N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

I-3 09/25/2007 I-3-135 N 1 U 0.2 U

I-3 10/02/2007 I-3-136 N 1 U 0.2 U

Needles Gauge 09/08/2003 NEEDLES-1-007 N 1 U 0.2 U

Needles Gauge 02/16/2004 Needles-1-014 N 1 U 0.2 U

NR-1 08/06/2002 NR1-RS_8/6/02 N 6.1 10 U

NR-1 09/08/2003 NR-1-007 N 1 U 0.2 U

NR-1 02/16/2004 NR-1-014 N 1 U 0.2 U

NR-1 03/16/2004 NR-1-018 N 1 U 10 U 0.2 U 20 U 70.7 

NR-1 04/13/2004 NR-1-022 N 1 U 0.2 U

NR-1 05/13/2004 NR-1-026 N 1 U 0.2 U

NR-1 06/11/2004 NR-1-030 N 140 1 U 10.4 U 0.2 U 20 U 62.9 U

NR-1 07/15/2004 NR-1-035 N 1 U 0.2 U

NR-1 08/10/2004 NR-1-039 N 1 U 0.2 U

NR-1 09/23/2004 NR-1-043 N 1 U 0.2 U

NR-1 10/19/2004 NR-1-045 N 1 U 0.2 U

NR-1 11/15/2004 NR-1-047 N 1 U

NR-1 12/13/2004 NR-1-049 N 1 U 0.2 U

NR-1 01/10/2005 NR-1 N 1 U 0.2 U

NR-1 02/08/2005 NR1-053 N 1 U 0.2 U

NR-1 03/08/2005 NR-1-056 N 1 U 0.2 U

NR-1 04/06/2005 NR-1-060 N 1 U 0.2 U

NR-1 05/04/2005 NR-1-064 N 1 U 0.2 U

NR-1 06/14/2005 NR-1-070 N 1 U 0.2 U

NR-1 07/13/2005 NR1-074 N 1 U 0.2 U

NR-1 08/18/2005 NR-1-077 N 1 U 0.2 U

NR-1 09/07/2005 NR-1-079 N 1 U 0.2 U

NR-1 10/05/2005 NR-1-081 N 1 U 0.2 U

NR-1 11/01/2005 NR-1-083 N 1 U 0.2 U

NR-1 12/15/2005 NR-1-087 N 1 U 0.2 U

NR-1 01/10/2006 NR-1-089 N 1 U 0.2 U

NR-1 02/07/2006 NR-1-091 N 1 U 0.2 U

NR-1 03/06/2006 NR-1-093 N 1 U 0.2 U

NR-1 04/07/2006 NR-1-095 N 1 U 0.2 UJ

NR-1 05/03/2006 NR-1-098 N 1 U 0.2 U

NR-1 06/16/2006 NR-1-102 N 1 U 0.2 U

NR-1 07/13/2006 NR-1-104 N 1 U 0.2 U

NR-1 08/08/2006 NR-1-106 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

NR-1 09/06/2006 NR-1-108 N 1 U 0.2 U

NR-1 10/04/2006 NR-1-110 N 1 U 0.2 U

NR-1 11/15/2006 NR-1-113 N 1 U 0.2 U

NR-1 12/20/2006 NR-1-115 N 1 U 0.2 U

NR-1 01/22/2007 NR-1-118 N 1 U 0.2 U

NR-1 03/14/2007 NR-1-121 N 1 U 0.2 U

NR-1 05/09/2007 NR-1-125 N 1 U 0.2 U

NR-1 09/12/2007 NR-1-134 N 1 U 0.2 U

NR-1 09/14/2007 NR-1-134-R N 1 U 0.2 U

NR-1 09/26/2007 NR-1-135 N 1 U 0.2 U

NR-1 10/03/2007 NR-1-136 N 1 U 0.2 U

NR-2 08/06/2002 NR2-RS_8/6/02 N 7.1 10 U

NR-2 09/08/2003 NR-2-007 N 1 U 0.2 U

NR-2 02/16/2004 NR-2-014 N 1 U 0.2 U

NR-2 03/16/2004 NR-2-018 N 1 U 10 U 1 U 20 U 60.8 

NR-2 04/13/2004 NR-2-022 N 1 U 0.2 U

NR-2 05/13/2004 NR-2-026 N 1 U 0.2 U

NR-2 06/11/2004 NR-2-030 N 1 U 10.4 U 0.2 U 20 U 97.1 U

NR-2 07/15/2004 NR-2-035 N 1 U 0.2 U

NR-2 08/10/2004 NR-2-039 N 1 U 0.2 U

NR-2 09/23/2004 NR-2-043 N 1 U 0.2 U

NR-2 10/19/2004 NR-2-045 N 1 U 0.2 U

NR-2 11/15/2004 NR-2-047 N 1 U

NR-2 12/13/2004 NR-2-049 N 1 U 0.2 U

NR-2 01/10/2005 NR-2 N 1 U 0.2 U

NR-2 02/08/2005 NR2-053 N 1 U 0.2 U

NR-2 03/08/2005 NR-2-056 N 1 U 0.2 U

NR-2 04/06/2005 NR-2-060 N 1 U 0.2 U

NR-2 05/04/2005 NR-2-064 N 1 U 0.2 U

NR-2 06/14/2005 NR-2-070 N 1 U 0.2 U

NR-2 07/14/2005 NR-2-074 N 1 U 0.2 U

NR-2 08/18/2005 NR-2-077 N 1 U 0.2 U

NR-2 09/07/2005 NR-2-079 N 1 U 0.2 U

NR-2 10/05/2005 NR-2-081 N 1 U 0.2 U

NR-2 11/01/2005 NR-2-083 N 1 U 0.2 U

NR-2 12/15/2005 NR-2-087 N 1 U 0.2 U

NR-2 01/10/2006 NR-2-089 N 1 U 0.2 U
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PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

NR-2 02/07/2006 NR-2-091 N 1 U 0.2 U

NR-2 03/06/2006 NR-2-093 N 1 U 0.2 U

NR-2 04/07/2006 NR-2-095 N 1 U 0.2 UJ

NR-2 05/03/2006 NR-2-098 N 1 U 0.2 U

NR-2 06/16/2006 NR-2-102 N 1 U 0.2 U

NR-2 07/13/2006 NR-2-104 N 1 U 0.2 U

NR-2 08/08/2006 NR-2-106 N 1 U 0.2 U

NR-2 09/06/2006 NR-2-108 N 1 U 0.2 U

NR-2 10/04/2006 NR-2-110 N 1 U 0.2 U

NR-2 11/15/2006 NR-2-113 N 1 U 0.2 U

NR-2 12/20/2006 NR-2-115 N 1 U 0.2 U

NR-2 01/22/2007 NR-2-118 N 1 U 0.2 U

NR-2 03/14/2007 NR-2-121 N 1 U 0.2 U

NR-2 05/09/2007 NR-2-125 N 1 U 0.2 U

NR-2 09/12/2007 NR-2-134 N 1 U 0.2 U

NR-2 09/14/2007 NR-2-134-R N 1 U 0.2 U

NR-2 09/26/2007 NR-2-135 N 1 U 0.2 U

NR-2 10/03/2007 NR-2-136 N 1 U 0.2 U

NR-3 02/17/2004 NR-3-014 N 1 U 0.2 U

NR-3 03/16/2004 NR-3-018 N 1 U 10 U 0.2 UJ 20 U 287 

NR-3 04/13/2004 NR-3-022 N 1 U 0.2 U

NR-3 05/13/2004 NR-3-026 N 1 U 0.2 U

NR-3 06/11/2004 NR-3-030 N 1 U 10.4 U 0.2 U 20 U 91.7 U

NR-3 07/15/2004 NR-3-035 N 1 U 0.2 U

NR-3 08/10/2004 NR-3-039 N 1 U 0.2 U

NR-3 09/23/2004 NR-3-043 N 1 U 0.2 U

NR-3 10/19/2004 NR-3-045 N 1 U 0.2 U

NR-3 11/15/2004 NR-3-047 N 1 U

NR-3 12/13/2004 NR-3-049 N 1 U 0.2 U

NR-3 01/10/2005 NR-3 N 1 U 0.2 U

NR-3 02/08/2005 NR3-053 N 1 U 0.2 U

NR-3 03/08/2005 NR-3-056 N 1 U 0.2 U

NR-3 04/06/2005 NR-3-060 N 1 U 0.2 U

NR-3 05/04/2005 NR-3-064 N 1 U 0.2 U

NR-3 06/14/2005 NR-3-070 N 1 U 0.2 U

NR-3 07/14/2005 NR-3-074 N 1 U 0.2 U

NR-3 08/18/2005 NR-3-077 N 1 U 0.2 U
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PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

NR-3 09/07/2005 NR-3-079 N 1 U 0.2 U

NR-3 10/05/2005 NR-3-081 N 1 U 0.2 U

NR-3 11/01/2005 NR-3-083 N 1 U 0.2 U

NR-3 12/15/2005 NR-3-087 N 1 U 0.2 U

NR-3 01/10/2006 NR-3-089 N 1 U 0.2 U

NR-3 02/07/2006 NR-3-091 N 1 U 0.2 U

NR-3 03/06/2006 NR-3-093 N 1 U 0.2 U

NR-3 04/07/2006 NR-3-095 N 1 U 0.2 UJ

NR-3 05/03/2006 NR-3-098 N 1 U 0.2 U

NR-3 06/16/2006 NR-3-102 N 1 U 0.2 U

NR-3 07/13/2006 NR-3-104 N 1 U 0.2 U

NR-3 08/08/2006 NR-3-106 N 1 U 0.2 U

NR-3 09/06/2006 NR-3-108 N 1 U 0.2 U

NR-3 10/04/2006 NR-3-110 N 1 U 0.2 U

NR-3 11/15/2006 NR-3-113 N 1 U 0.2 U

NR-3 12/20/2006 NR-3-115 N 1 U 0.2 U

NR-3 01/22/2007 NR-3-118 N 1 U 0.2 U

NR-3 03/14/2007 NR-3-121 N 1 U 0.2 U

NR-3 05/09/2007 NR-3-125 N 1 U 0.2 U

NR-3 09/12/2007 NR-3-134 N 1 U 0.2 U

NR-3 09/14/2007 NR-3-134-R N 1 U 0.2 U

NR-3 09/26/2007 NR-3-135 N 1 U 0.2 U

NR-3 10/03/2007 NR-3-136 N 1 U 0.2 U

R-19 09/04/1998 19-R-A-0 N 20 U 10 U 10 U 25 U 5 U

R-19-B 09/04/1998 19-R-B-0 N 20 U 10 U 10 U 25 U 5 U

R-19-B 09/04/1998 19-R-B-5 N 20 U 10 U 10 U 25 U 5 U

R-19-B 09/04/1998 19-R-B-5D FD 20 U 4.5 J 10 U 25 U 5 U

R-19-C 09/04/1998 19-R-C-0 N 20 U 10 U 10 U 25 U 5 U

R-19-C 09/04/1998 19-R-C-10 N 20 U 10 U 10 U 25 U 3.9 J

R-20 09/04/1998 20-R-A-0 N 20 U 10 U 10 U 25 U 5 U

R-20-B 09/04/1998 20-R-B-0 N 20 U 10 U 10 U 25 U 5 U

R-20-B 09/04/1998 20-R-B-5 N 20 U 10 U 10 U 25 U 4.2 J

R-20-B 09/04/1998 20-R-B-5D FD 20 U 6.3 J 10 U 12 J 9.3 

R-20-C 09/04/1998 20-R-C-0 N 20 U 10 U 10 U 25 U 5 U

R-20-C 09/04/1998 20-R-C-10 FD 20 U 10 U 10 U 25 U 3.6 J

R-22 07/19/1999 R-22_07/19/1999 N 20 U 6 J 10 U 25 U 13 

R-22 09/04/1999 R-22_09/04/1999 N 20 U 10 U 10 U 25 U 5.3 
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Table B-1a.  Surface Water Data Summary – Background Metals

R-22 12/01/1999 R-22_12/01/1999 N 20 U 4.7 J 10 U 25 U 5 U

R-22 03/25/2000 R-22_03/25/2000 N 20 U 4.1 J 10 U 2 J 10 

R-22 06/15/2000 R-22_06/15/2000 N 20 U 3.9 J 10 U 5.3 10 

R-22 09/01/2000 R-22_09/01/2000 N 20 U 1.9 J 10 U 1.9 J 18 

R-22 12/15/2000 R-22_12/15/2000 N 20 U 5.4 J 10 U 1.7 J 5.7 J

R-22 03/28/2001 R-22_03/28/2001 N 20 U 10 U 10 U 1.1 J 10 

R-22 06/05/2001 R-22_06/05/2001 N 20 U 10 U 10 U 25 U 5 U

R-22 08/25/2001 R-22_08/25/2001 N 20 U 10 U 10 U 2.3 J 35 

R-22 09/13/2001 R-22_09/13/2001 N 20 U 5.4 J 10 U 1.1 J 11 

R-22 11/29/2001 R-22_11/29/2001 N 20 U 2.1 J 10 U 2.4 J 16 

R-22 03/05/2002 R-22-001_03/05/2002 N 8.7 10 U 5.7 53.6 

R-22 06/11/2002 R-22-002_6/11/02 N 7.4 10 U 7 58.3 

R-22 08/06/2002 R-22-RS_8/6/02 N 6.2 10 U

R-22 09/18/2002 R-22-003 N 3.4 119 10 U 24.4 226 

R-22 12/12/2002 R-22_12/12/02_LS N 6.7 20 U 10 U 27.8 U 76.1 

R-22 03/19/2003 R-22-005 N 12.5 11 U 10 U 27.8 U 159 

R-22 06/10/2003 R-22-006 N 3 J 10 U 10 U 26.1 U 105 

R-22 09/10/2003 R-22-007 N 1 U 68.1 0.2 U 26.1 U 116 

R-22 12/08/2003 R-22-009 N 1 U 10 U 0.2 U 20 U 66.4 

R-22 02/16/2004 R-22-014 N 1 U 0.2 U

R-22 02/16/2004 R-93-014 FD 1 U 0.2 U

R-22 03/15/2004 R-22-018 N 1.1 10 U 0.2 U 20 U 176 

R-22 04/14/2004 R-22-022 N 4.3 U 0.2 U

R-22 05/12/2004 R-22-026 N 1 U 0.2 U

R-22 06/10/2004 R-22-030 N 1 U 10.4 U 0.2 U 20 U 23.1 U

R-22 07/15/2004 R-22-035 N 1 U 0.2 U

R-22 08/10/2004 R-22-039 N 1 U 0.2 U

R-22 09/23/2004 R-22-043 N 1 U 0.2 U

R-22 10/19/2004 R-22-045 N 1 U 0.2 U

R-22 11/15/2004 R-22-047 N 1 U

R-22 12/13/2004 R-22-049 N 1 U 0.2 U

R-22 01/10/2005 R-22 N 1 U 0.2 U

R-22 02/08/2005 R-22-053 N 1 U 0.2 U

R-22 02/24/2005 R-22-054 N 1 U 0.2 U

R-22 03/01/2005 R-22-055 N 1 UJ 0.2 U

R-22 03/07/2005 R-22-056 N 1 U 0.2 U

R-22 03/14/2005 R-22-057 N 1 U 0.2 U
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Table B-1a.  Surface Water Data Summary – Background Metals

R-22 04/06/2005 R-22-060 N 1 U 0.2 U

R-22 05/04/2005 R-22-064 N 1 U 0.2 U

R-22 06/14/2005 R-22-070 N 1 U 0.2 U

R-22 07/13/2005 R-22-074 N 1 U 0.2 U

R-22 08/18/2005 R-22-077 N 1 U 0.2 U

R-22 09/07/2005 R-22-079 N 1 U 0.2 U

R-22 10/05/2005 R-22-081 N 1 U 0.2 U

R-22 11/01/2005 R-22-083 N 1 U 0.2 U

R-22 12/16/2005 R-22-087 N 1 U 0.2 U

R-22 01/11/2006 R-22-089 N 1 U 0.2 U

R-22 02/08/2006 R-22-091 N 1 U 0.2 U

R-22 03/06/2006 R-22-093 N 1 U 0.2 U

R-22 04/07/2006 R-22-095 N 1 U 0.2 U

R-22 05/03/2006 R-22-098 N 1 U 0.2 U

R-22 06/15/2006 R-22-102 N 1 U 0.2 U

R-22 07/12/2006 R-22-104 N 1 U 0.2 U

R-22 08/08/2006 R-22-106 N 1 U 0.2 U

R-22 09/07/2006 R-22-108 N 1 U 0.2 U

R-22 10/04/2006 R-22-110 N 1 U 1 U

R-22 11/15/2006 R-22-113 N 1 U 0.2 U

R-22 12/20/2006 R-22-115 N 1 U 0.2 U

R-22 01/22/2007 R-22-118 N 1 U 0.2 U

R-22 03/13/2007 R-22-121 N 1 U 0.2 U

R-22 05/08/2007 R-22-125 N 1 U 0.2 U

R-22 09/11/2007 R-22-134 N 1 U 0.2 U

R-22 09/13/2007 R-22-134-R N 1 U 0.2 U

R-22 09/25/2007 R-22-135 N 1 U 0.2 U

R-22 10/02/2007 R-22-136 N 1 U 0.2 U

R-27 06/08/1999 R-27_06/08/1999 N 20 U 4.3 J 10 U 25 U 5 U

R-27 09/04/1999 R-27_09/04/1999 N 20 U 10 U 10 U 25 U 5.3 

R-27 12/01/1999 R-27_12/01/1999 N 20 U 10 U 10 U 1.5 J 5 U

R-27 03/25/2000 R-27_03/25/2000 N 20 U 10 U 10 U 5 14 

R-27 06/15/2000 R-27_06/15/2000 N 20 U 4.4 J 10 U 4.2 J 10 

R-27 09/01/2000 R-27_09/01/2000 N 20 U 4.5 J 10 U 2.5 J 7.6 J

R-27 12/15/2000 R-27_12/15/2000 N 20 U 16 10 U 5 U 12 

R-27 03/28/2001 R-27_03/28/2001 N 20 U 10 U 10 U 1.4 J 10 

R-27 06/05/2001 R27_06/05/2001 N 20 U 10 U 10 U 2.6 J 5.9 J
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

R-27 08/25/2001 R27_08/25/2001 N 20 U 5.7 J 10 U 2.5 J 40 

R-27 09/13/2001 R-27_09/13/2001 N 20 U 4.3 J 10 U 25 U 9 J

R-27 11/29/2001 R-27_11/29/2001 N 20 U 2.2 J 10 U 1 J 14 

R-27 03/05/2002 R-27-001_03/05/2002 N 8.3 10 U 5.9 72.8 

R-27 06/11/2002 R-27-002_6/11/02 N 14.3 10 U 5 U 28.4 

R-27 08/06/2002 R-27-RS_8/6/02 N 5.3 10 U

R-27 09/18/2002 R-27-003 N 3.8 20 U 10 U 5 U 343 

R-27 12/12/2002 R-27_12/12/02_LS N 7 20 U 10 U 27.8 U 135 

R-27 03/19/2003 R-27-005 N 10.3 11 U 10 U 27.8 U 114 

R-27 06/10/2003 R-27-006 N 500 U 2.6 J 10 U 10 U 26.1 U 174 

R-27 09/10/2003 R-27-007 N 1 U 11 U 0.2 U 26.1 U 90.6 

R-27 12/08/2003 R-27-009 N 1 U 10 U 0.2 U 20 U 34.3 

R-27 02/16/2004 R-27-014 N 1 U 0.2 U

R-27 03/03/2004 R-27-016 N 1 U 0.2 U

R-27 03/15/2004 R-27-018 N 1 U 10 U 0.2 U 20 U 122 J

R-27 04/14/2004 R-27-022 N 1 U 0.2 U

R-27 05/12/2004 R-27-026 N 1 U 0.2 U

R-27 06/10/2004 R-27-030 N 1 U 10.4 U 0.2 U 20 U 22.2 U

R-27 07/15/2004 R-27-035 N 1 U 0.2 U

R-27 08/10/2004 R-27-039 N 1 U 0.2 U

R-27 09/22/2004 R-27-043 N 1 U 0.2 U

R-27 10/19/2004 R-27-045 N 1 U 0.2 U

R-27 11/15/2004 R-27-047 N 1 U

R-27 12/13/2004 R-27-049 N 1 U 0.2 U

R-27 01/10/2005 R-27 N 1 U 0.2 U

R-27 02/08/2005 R-27-053 N 1 U 0.2 U

R-27 02/24/2005 R-27-054 N 1 U 0.2 U

R-27 03/01/2005 R-27-055 N 1 UJ 0.2 U

R-27 03/07/2005 R-27-056 N 1 U 0.2 U

R-27 03/14/2005 R-27-057 N 1 U 0.2 U

R-27 04/06/2005 R-27-060 N 1 U 0.2 U

R-27 05/04/2005 R-27-064 N 1 U 0.2 U

R-27 06/14/2005 R-27-070 N 1 U 0.2 U

R-27 07/13/2005 R-27-074 N 1 U 0.2 U

R-27 08/18/2005 R-27-077 N 1 U 0.2 U

R-27 09/07/2005 R-27-079 N 1 U 0.2 U

R-27 10/05/2005 R-27-081 N 1 U 0.2 U
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PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

R-27 11/01/2005 R-27-083 N 1 U 0.2 U

R-27 12/16/2005 R-27-087 N 1 U 0.2 U

R-27 01/12/2006 R-27-089 N 1 U 0.2 U

R-27 02/08/2006 R-27-091 N 1 U 0.2 U

R-27 03/06/2006 R-27-093 N 1 U 0.2 U

R-27 04/07/2006 R-27-095 N 1 U 0.2 UJ

R-27 05/03/2006 R-27-098 N 1 U 0.2 U

R-27 06/15/2006 R-27-102 N 1 U 0.2 U

R-27 07/12/2006 R-27-104 N 1 U 0.2 UJ

R-27 08/08/2006 R-27-106 N 1 U 0.2 U

R-27 09/07/2006 R-27-108 N 1 U 0.2 U

R-27 10/04/2006 R-27-110 N 1 U 0.2 U

R-27 11/15/2006 R-27-113 N 1 U 0.2 U

R-27 12/20/2006 R-27-115 N 1 U 0.2 U

R-27 01/22/2007 R-27-118 N 1 U 0.2 U

R-27 03/13/2007 R-27-121 N 1 U 0.2 U

R-27 05/08/2007 R-27-125 N 1 U 1 U

R-27 09/11/2007 R-27-134 N 1 U 0.2 U

R-27 09/13/2007 R-27-134-R N 1 U 0.2 U

R-27 09/26/2007 R-27-135 N 1 U 0.2 U

R-27 10/02/2007 R-27-136 N 1 U 0.2 U

R-28 06/08/1999 R-28_06/08/1999 N 20 U 4.6 J 10 U 25 U 5 U

R-28 09/04/1999 R-28_09/04/1999 N 20 U 10 U 10 U 25 U 5.3 

R-28 12/01/1999 R-28_12/01/1999 N 20 U 10 U 10 U 1.9 J 4.4 J

R-28 03/25/2000 R-28_03/25/2000 N 20 U 10 U 10 U 1.5 J 24 

R-28 06/15/2000 R-28_06/15/2000 N 20 U 5.2 J 10 U 2.1 J 10 

R-28 09/01/2000 R-28_09/01/2000 N 20 U 10 U 10 U 2 J 5.6 J

R-28 12/15/2000 R-28_12/15/2000 N 20 U 4 J 10 U 5 U 7.2 J

R-28 03/28/2001 R-28_03/28/2001 N 20 U 10 U 10 U 1.6 J 10 

R-28 06/05/2001 R-28_06/05/2001 N 20 U 10 U 10 U 25 U 5 U

R-28 08/25/2001 R-28_08/25/2001 N 20 U 2.6 J 10 U 1.2 J 31 

R-28 09/13/2001 R-28_09/13/2001 N 31 4.7 J 10 U 16 11 

R-28 11/29/2001 R-28_11/29/2001 N 20 U 10 U 10 U 0.98 J 30 

R-28 03/05/2002 R-28-001_03/05/2002 N 6.1 10 U 4.8 43.7 

R-28 06/11/2002 R-28-002_6/11/02 N 6.6 10 U 7.6 106 

R-28 08/06/2002 R-28-RS_8/6/02 N 3.5 10 U 5.4 253 

R-28 09/18/2002 R-28-003 N 18.7 20 U 10 U 30 1060 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

R-28 12/12/2002 R-28_12/12/02_LS N 7.2 20 U 10 U 27.8 U 110 

R-28 03/20/2003 R-28-005 N 14.6 11 U 10 U 27.8 U 324 

R-28 06/10/2003 R-28-006 N 500 U 5.5 10 U 10 U 26.1 U 174 

R-28 09/10/2003 R-28-007 N 1 U 11 U 0.2 U 26.1 U 26.1 U

R-28 12/08/2003 R-28-009 N 1 U 10 U 0.2 U 20 U 30.9 

R-28 02/16/2004 R-28-014 N 1 U 0.2 U

R-28 03/03/2004 R-28-016 N 1 U 0.2 U

R-28 03/15/2004 R-28-018 N 1 U 10 U 0.2 U 20 U 104 J

R-28 04/14/2004 MW-90-022 FD 1.23 U 0.2 U

R-28 04/14/2004 R-28-022 N 1.1 U 0.2 U

R-28 05/12/2004 R-28-026 N 1 U 0.2 U

R-28 06/10/2004 R-28-030 N 1 U 10.4 U 0.2 U 20 U 25.1 U

R-28 07/15/2004 R-28-035 N 1 U 0.2 U

R-28 08/10/2004 R-28-039 N 1 U 0.2 U

R-28 09/22/2004 R-28-043 N 1 U 0.2 U

R-28 10/19/2004 R-28-045 N 1 U 0.2 U

R-28 11/15/2004 R-28-047 N 1 U

R-28 12/13/2004 R-28-049 N 1 U 0.2 U

R-28 01/10/2005 R-28 N 1 U 0.2 U

R-28 02/08/2005 R-28-053 N 1 U 0.2 U

R-28 03/08/2005 R-28-056 N 1 U 0.2 U

R-28 04/06/2005 R-28-060 N 1 U 0.2 U

R-28 05/04/2005 R-28-064 N 1 U 0.2 U

R-28 06/14/2005 R-28-070 N 1 U 0.2 U

R-28 07/14/2005 R-28-074 N 1 U 0.2 U

R-28 08/18/2005 R-28-077 N 1 U 0.2 U

R-28 09/07/2005 R-28-079 N 1 U 0.2 U

R-28 10/05/2005 R-28-081 N 1 U 0.2 UJ

R-28 11/01/2005 R-28-083 N 1 U 0.2 U

R-28 12/16/2005 R-28-087 N 1 U 0.2 U

R-28 01/10/2006 R-28-089 N 1 U 0.2 U

R-28 02/08/2006 R-28-091 N 1 U 0.2 U

R-28 03/06/2006 R-28-093 N 1 U 0.2 U

R-28 04/07/2006 R-28-095 N 1 U 0.2 UJ

R-28 05/03/2006 R-28-098 N 1 U 0.2 U

R-28 06/15/2006 R-28-102 N 1 U 0.2 U

R-28 07/13/2006 R-28-104 N 1 U 0.2 U
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California
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Table B-1a.  Surface Water Data Summary – Background Metals

R-28 08/08/2006 R-28-106 N 1 U 0.2 U

R-28 09/07/2006 R-28-108 N 1 U 0.2 U

R-28 10/04/2006 R-28-110 N 1 U 0.2 U

R-28 11/15/2006 R-28-113 N 1 U 0.2 U

R-28 12/20/2006 R-28-115 N 1 U 0.2 U

R-28 01/22/2007 R-28-118 N 1 U 0.2 U

R-28 03/14/2007 R-28-121 N 1 U 0.2 U

R-28 05/09/2007 R-28-125 N 1 U 0.2 U

R-28 09/12/2007 R-28-134 N 1 U 0.2 U

R-28 09/13/2007 R-28-134-R N 1 U 0.2 U

R-28 09/26/2007 R-28-135 N 1 U 0.2 U

R-28 10/03/2007 R-28-136 N 1 U 0.2 U

RRB 07/01/1997 RRB_07/01/1997 N 120 20 U 7.6 J 10 U 2 J 7 15 J 10 U 23 

RRB 09/01/1997 RRB_09/01/1997 N 20 U 10 U 10 U 25 U 6 

RRB 02/18/1998 RRB_02/18/1998 N 20 U 10 U 10 U 25 U 5 U

RRB 06/19/1998 RRB_06/19/1998 N 20 U 6.8 J 10 U 25 U 16 J

RRB 12/01/1999 RRB_12/01/1999 N 20 U 10 U 10 U 25 U 5 U

RRB 06/15/2000 Vernal Pool_06/15/2000 N 20 U 5.2 J 10 U 5 10 

RRB 09/01/2000 Vernal Pool_09/01/2000 N 20 U 8.7 J 10 U 0.94 J 3.9 J

RRB 12/15/2000 Vernal Pool_12/15/2000 N 20 U 3.9 J 10 U 5 8.8 J

RRB 03/28/2001 Vernal Pool_03/28/2001 N 20 U 10 U 10 U 3.1 J 9.5 J

RRB 06/05/2001 Vernal Pool_06/05/2001 N 20 U 10 U 10 U 2.7 J 5.9 J

RRB 08/25/2001 Vernal Pool_08/25/2001 N 20 U 10 U 10 U 1.9 J 29 

RRB 09/13/2001 Vernal Pool_09/13/2001 N 20 U 5.7 J 10 U 1.5 J 15 

RRB 03/05/2002 VERNAL POOL-001_03/05/2 N 4.7 10 U 6.2 22.5 

RRB 06/11/2002 VERNAL POOL-002_6/11/02 N 6.3 10 U 7.4 51.9 

RRB 08/06/2002 VERNAL POOL-RS_8/6/02 N 3.9 10 U

RRB 09/18/2002 RBB-003 N 17.9 20 U 10 U 21.6 1060 

RRB 12/12/2002 RRB_12/12/02_LS N 14.1 20 U 10 U 27.8 U 172 

RRB 03/20/2003 VERNAL POOL-005 N 13 11 U 10 U 27.8 U 334 

RRB 06/11/2003 RRB-006 N 4.4 J 10 U 10 U 26.1 U 126 

RRB 09/08/2003 RRB-007 N 1 U 11 U 0.2 U 26.1 U 178 

RRB 12/08/2003 RRB-009 N 1 U 10 U 0.2 U 20 U 33.1 

RRB 02/16/2004 RRB-014 N 1 U 0.2 U

RRB 03/15/2004 RRB-018 N 1.6 10 U 0.2 U 20 U 116 J

RRB 04/13/2004 RRB-022 N 1.1 0.2 U

RRB 05/13/2004 RRB-026 N 1 U 0.2 U

November 2009 Page 26 of 28



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Table B-1a.  Surface Water Data Summary – Background Metals

RRB 06/10/2004 RRB-030 N 1 U 10.4 U 0.2 U 20 U 21.9 U

RRB 07/15/2004 RRB-035 N 1 U 0.2 U

RRB 08/10/2004 RRB-039 N 1 U 0.2 U

RRB 09/23/2004 RRB-043 N 1 U 0.2 U

RRB 10/19/2004 RRB-045 N 1 U 0.2 U

RRB 11/15/2004 RRB-047 N 1 U

RRB 12/13/2004 RRB-049 N 1 U 0.2 U

RRB 02/08/2005 RRB-053 N 1 U 0.2 U

RRB 04/07/2005 RRB-060 N 1 U 0.2 U

RRB 05/04/2005 RRB-064 N 1 U 0.2 U

RRB 06/14/2005 RRB-070 N 1 U 0.2 U

RRB 07/14/2005 RRB-074 N 1 U 0.2 U

RRB 08/18/2005 RRB-077 N 1 U 0.2 U

RRB 09/07/2005 RRB-079 N 1 U 0.2 U

RRB 10/05/2005 RRB-081 N 1 U 0.2 U

RRB 11/01/2005 RRB-083 N 1 U 0.2 U

RRB 02/08/2006 RRB-091 N 1 U 0.2 U

RRB 03/06/2006 RRB-093 N 1 U 0.2 U

RRB 04/07/2006 RRB-095 N 1 U 0.2 U

RRB 05/03/2006 RRB-098 N 1 U 0.2 U

RRB 06/16/2006 RRB-102 N 1 U 0.2 U

RRB 07/12/2006 RRB-104 N 1 U 0.2 UJ

RRB 08/10/2006 RRB-106 N 1 U 0.2 U

RRB 09/06/2006 RRB-108 N 1 U 0.2 U

RRB 10/04/2006 RRB-110 N 1 U 0.2 U

RRB 11/15/2006 RRB-113 N 1 U 0.2 U

RRB 12/20/2006 RRB-115 N 1 U 1 U

RRB 01/22/2007 RRB-118 N 1 U 0.2 U

RRB 03/14/2007 RRB-121 N 1 U 0.2 U

RRB 05/09/2007 RRB-125 N 1 U 0.2 U

RRB 09/12/2007 RRB-134 N 1 U 0.2 U

RRB 09/14/2007 RRB-134-R N 1 U 0.2 U

RRB 09/26/2007 RRB-135 N 1 U 0.2 U

RRB 10/03/2007 RRB-136 N 1 U 0.2 U

Seasonal Wetlands 07/01/1997 Vernal Pool_07/01/1997 N 120 20 U 7.2 J 10 U 2.6 J 5 25 U 10 U 6 

Seasonal Wetlands 09/01/1997 Vernal Pool_09/01/1997 N 20 U 5.8 J 10 U 25 U 4 J

Seasonal Wetlands 02/18/1998 Vernal Pool_02/18/1998 N 20 U 10 U 10 U 25 U 5 U
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Table B-1a.  Surface Water Data Summary – Background Metals

Seasonal Wetlands 06/19/1998 Vernal Pool_06/19/1998 N 20 U 4.7 J 10 U 25 U 22 J

Seasonal Wetlands 06/08/1999 Vernal Pool_06/08/1999 N 200 U 100 U 10 U 250 U 53 U

Seasonal Wetlands 09/01/1999 Vernal Pool_09/01/1999 N 20 U 7.8 J 10 U 25 U 5.3 

Seasonal Wetlands 12/01/1999 Vernal Pool_12/01/1999 N 20 U 5.9 J 10 U 1.4 J 5 U

Seasonal Wetlands 03/25/2000 Vernal Pool_03/25/2000 N 20 U 10 U 10 U 1.8 J 11 

SW-10B 01/05/2006 SW-10B-002 N 1 U 0.2 U

SW-10B 01/05/2006 SW-111B-002 FD 1 U 0.2 U

SW-11B 01/05/2006 SW-11B-002 N 1 U 0.2 U

SW-12B 01/06/2006 SW-12B-002 N 1 U 0.2 U

SW-13B 01/06/2006 SW-13B-002 N 1 U 0.2 U

SW-14B 01/07/2006 SW-14B-002 N 1 U 0.2 U

SW-15B 01/07/2006 SW-15B-002 N 1 U 0.2 U

SW-16B 01/07/2006 SW-16B-002 N 1 U 0.2 U

SW-1B 01/04/2006 SW-01B-002 N 1 U 0.2 U

SW-2B 01/04/2006 SW-02B-002 N 1 U 0.2 U

SW-3B 01/05/2006 SW-03B-002 N 1 U 0.2 U

SW-4B 01/05/2006 SW-04B-002 N 1 U 0.2 U

SW-5B 01/06/2006 SW-05B-002 N 1 U 0.2 U

SW-5B 01/06/2006 SW-105B-002 FD 1 U 0.2 U

SW-6B 01/06/2006 SW-06B-002 N 1 U 0.2 U

SW-7B 01/06/2006 SW-07B-002 N 1 U 0.2 U

SW-8B 01/07/2006 SW-08B-002 N 1 U 0.2 U

SW-9B 01/04/2006 SW-09B-002 N 1 U 0.2 U

Notes:

(1)

(2)

N 

FD 
(3)

UJ

U

J
(4)

= Not detected; and

= Estimated.  

A blank entry indicates the associated chemical was not sampled-for in the associated well.  

Concentrations are reported in micrograms per liter (µg/L).  

Sample types are as follows:

= Primary sample; and 

= Field duplicate sample.  

Data qualifiers are as follows:

= Estimated non detect; 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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(mg/L) (mg/L) (µg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (µg/L) (µg/L) (µg/L) (mg/L) (mg/L)

A-Dock 07/01/1997 A dock_07/01/1997 N 130 0.06 69000 81 0.3 27000 5 U 0.04516 4200 92000 240 0.02 U

C-I-3 03/13/2007 C-I-3-D-121 N 130 0.538 

C-I-3 03/13/2007 C-I-3-M-121 N 125 0.536 

C-I-3 03/13/2007 C-I-3-S-121 N 110 0.54 

C-MAR 03/13/2007 C-MAR-D-121 N 130 0.5 U

C-MAR 03/13/2007 C-MAR-S-121 N 120 0.5 U

CON 07/01/1997 CON_07/01/1997 N 128 0.2 68700 82 0.34 26200 5 U 0.2258 4300 92100 215 0.2 U

CON 09/01/2000 CON_09/01/2000 N 130 0.1 J 70100 72 0.4 26100 2 J 0.4516 4700 83700 252 0.2 UJ

CON 11/29/2001 CON_11/29/2001 N 132 0.2 U 70100 72 0.3 26100 5.5 0.27096 4700 80800 247 0.2 U

CON 06/11/2003 CON-006 N 167 0.5 U 77000 79.7 0.37 500 U 27900 500 U 0.37 4 U 5540 86100 234 

C-R22 03/13/2007 C-R22-D-121 N 130 0.535 

C-R22 03/13/2007 C-R22-M-121 N 130 0.537 

C-R22 03/13/2007 C-R22-S-121 N 125 0.541 

C-R27 03/13/2007 C-R27-D-121 N 130 0.539 

C-R27 03/13/2007 C-R27-M-121 N 120 0.53 

C-R27 03/13/2007 C-R27-S-121 N 125 0.533 

C-TAZ 03/13/2007 C-TAZ-D-121 N 133 0.532 

C-TAZ 03/13/2007 C-TAZ-M-121 N 115 0.536 

C-TAZ 03/13/2007 C-TAZ-S-121 N 130 0.538 

I-3 07/01/1997 I3_07/01/1997 N 130 0.3 65700 81 0.34 24700 7 0.176124 4100 79300 242 0.2 U

I-3 07/01/1997 I3_07/01/1997_LFS N 130 0.05 U 66000 84 0.3 26000 5 U 0.04516 4100 90000 240 0.02 U

I-3 09/01/2000 I-3_09/01/2000 N 148 0.1 J 72100 74 0.34 25200 3.6 J 0.5 J 4800 88900 234 0.2 UJ

I-3 11/29/2001 I-3_11/29/2001 N 132 0.2 U 69500 78.1 0.34 26100 4.9 J 0.89 J 4800 80500 221 0.2 U

I-3 06/10/2003 I-3-006 N 167 0.5 U 75200 78.8 0.34 500 U 28000 500 U 0.36 4 U 5890 114000 222 

I-3 06/10/2004 I-3-030 N 140 0.1 U 98800 83 0.3 500 U 27600 10 U 0.4 U 4080 93900 240 1.3 

NR-1 06/11/2004 NR-1-030 N 140 0.1 U 92700 84 0.3 500 U 27500 10 U 0.4 U 4210 126000 240 0.4 U

R-27 06/10/2003 R-27-006 N 167 0.5 U 71700 80.7 0.35 500 U 26800 500 U 0.35 5310 88500 222 

R-27 03/03/2004 R-27-016 N 140 77000 87 28000 0.4 U 4400 94000 250 

R-27 05/12/2004 R-27-026 N 140 74000 84 27000 0.4 U 4800 96000 240 

R-27 06/10/2004 R-27-030 N 0.1 U 0.4 U

R-27 09/22/2004 R-27-043 N 130 77000 88.4 29000 0.38 4800 99000 237 

Table B-1b.  Surface Water Data Summary – Essential Nutrients
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table B-1b.  Surface Water Data Summary – Essential Nutrients

R-27 12/13/2004 R-27-049 N 125 79600 84.4 0.5 U 31400 4950 86500 235 

R-27 03/07/2005 R-27-056 N 136 82800 92.7 31300 0.5 U 4720 108000 244 

R-27 06/14/2005 R-27-070 N 127 0.5 U 81900 90.9 0.5 U 500 U 29800 500 U 0.5 U 6040 98900 266 

R-27 10/05/2005 R-27-081 N 130 0.5 U 101000 85.1 36200 0.5 U 6560 91200 255 

R-27 12/16/2005 R-27-087 N 126 85500 87.9 29500 0.5 U 5990 75600 253 

R-27 03/06/2006 R-27-093 N 144 0.5 U 83500 90.6 500 U 29400 500 U 0.5 U 5440 J 101000 268 

R-27 05/03/2006 R-27-098 N 139 87000 93.1 31100 0.5 U 3120 J 106000 267 

R-27 10/04/2006 R-27-110 N 128 82900 91.5 31500 0.5 U 6240 J 98100 261 

R-27 12/20/2006 R-27-115 N 138 83200 94.5 30900 0.5 U 3640 106000 266 

R-27 03/13/2007 R-27-121 N 130 86900 96.5 31300 0.537 4730 106000 267 

R-27 05/08/2007 R-27-125 N 143 84300 92.6 29800 0.5 U 5550 100000 269 

R-27 09/11/2007 R-27-134 N 74200 89.4 28900 0.336 5470 86500 253 

R-28 06/10/2003 R-28-006 N 167 0.5 U 77800 80.2 0.38 500 U 28600 500 U 0.35 5820 95700 223 

R-28 03/03/2004 R-28-016 N 140 78000 87 28000 0.5 4400 93000 250 

R-28 05/12/2004 R-28-026 N 140 72000 84 26000 0.4 U 4200 92000 240 

R-28 06/10/2004 R-28-030 N 0.1 U 0.4 U

R-28 09/22/2004 R-28-043 N 130 79000 104 30000 0.38 4900 99000 240 

R-28 12/13/2004 R-28-049 N 133 79900 84.8 0.5 U 31500 4930 86000 236 

R-28 03/08/2005 R-28-056 N 132 83700 90.4 31400 12.5 U 5020 107000 231 

R-28 06/14/2005 R-28-070 N 127 0.5 U 78500 91.2 0.5 U 500 U 28500 500 U 0.5 U 5080 94500 268 

R-28 10/05/2005 R-28-081 N 122 0.5 U 85700 85.5 30400 0.5 U 6300 77000 255 

R-28 12/16/2005 R-28-087 N 126 87200 88.1 29800 0.5 U 6110 76800 254 

R-28 03/06/2006 R-28-093 N 146 0.5 U 76600 91 500 U 26600 500 U 0.5 U 5220 J 91500 270 

R-28 05/03/2006 R-28-098 N 136 88100 93.4 31400 0.5 U 4040 J 107000 270 

R-28 10/04/2006 R-28-110 N 133 84200 90.9 32100 0.5 U 6170 J 96500 259 

R-28 12/20/2006 R-28-115 N 138 85700 93.3 32000 0.5 U 4660 108000 262 

R-28 03/14/2007 R-28-121 N 133 87900 96.7 31000 0.534 5710 105000 268 

R-28 05/09/2007 R-28-125 N 143 86100 95.8 30500 0.5 U 5920 103000 271 

R-28 09/12/2007 R-28-134 N 73800 106 29900 0.372 6360 89200 296 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well Date Sample ID
Sample
Type A
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Table B-1b.  Surface Water Data Summary – Essential Nutrients

RRB 07/01/1997 RRB_07/01/1997 N 130 0.2 72600 78 0.39 27600 5 0.29354 4600 95900 220 0.2 U

Seasonal Wetland 07/01/1997 Vernal Pool_07/01/1997 N 150 0.3 70100 83 0.26 26700 8 0.31612 4700 95800 225 0.2 U

Notes:

(1)

(2)

N 

(3)

UJ

U

J

(4)

(5)

(6)

Sample results for ammonia and ammonia as nitrogen are combined.

Sample results for nitrate as NO3 - and nitrate as nitrogen are combined. 

A blank entry indicates the associated chemical was not sampled-for in the associated well.  

Concentrations are reported in micrograms per liter (µg/L) and milligrams per liter (mg/L).  

= Estimated.  

= Estimated non detect; 

= Primary sample; and 

= Not detected; and

Sample types are as follows:

Data qualifiers are as follows:
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Depth Below 
Water Surface Sample Date

Hexavalent 
Chromium 
(dissolved)

Total 
Chromium 
(unfiltered)

(ft) (µg/L) (µg/L)

CR Above Railroad 1 07/07/2003 ND (<0.03) NC

CR Above Railroad 1 08/04/2003 0.04 NC

CR Above Railroad 1 09/09/2003 0.03 NC

CR Above Railroad 1 10/06/2003 ND (<0.03) NC

CR Above Railroad 1 11/03/2003 ND (<0.03) ND (<1.0)

CR Above Railroad 1 12/11/2003 0.04 ND (<1.0)

CR Above Railroad 1 02/10/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 03/10/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 04/05/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 05/03/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 06/07/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 07/07/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 08/03/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 09/08/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 10/05/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 11/02/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 12/07/2004 ND (<0.03) ND (<1.0)

CR Above Railroad 1 03/08/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 04/12/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 05/10/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 06/14/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 07/12/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 08/09/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 09/13/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 10/11/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 11/08/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 12/13/2005 ND (<0.03) ND (<1.0)

CR Above Railroad 1 01/10/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 02/14/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 03/14/2006 ND (<0.03) ND (<1.0)

Surface Water Sampling Location

Table C-1.  Surface Water Data Summary – Metropolitan Water District of Southern California – Total 
Chromium and Hexavalent Chromium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Depth Below 
Water Surface Sample Date

Hexavalent 
Chromium 
(dissolved)

Total 
Chromium 
(unfiltered)

(ft) (µg/L) (µg/L)

Surface Water Sampling Location

Table C-1.  Surface Water Data Summary – Metropolitan Water District of Southern California – Total 
Chromium and Hexavalent Chromium

CR Above Railroad 1 04/11/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 05/09/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 06/13/2006 0.03 ND (<1.0)

CR Above Railroad 1 07/11/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 08/08/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 09/12/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 10/10/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 11/14/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 12/12/2006 ND (<0.03) ND (<1.0)

CR Above Railroad 1 01/09/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 02/13/2007 0.03 ND (<1.0)

CR Above Railroad 1 03/05/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 03/13/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 04/10/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 05/08/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 06/12/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 07/10/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 08/14/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 09/11/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 10/09/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 11/14/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 12/11/2007 ND (<0.03) ND (<1.0)

CR Above Railroad 1 01/08/2008 ND (<0.03) ND (<1.0)

CR Above Railroad 1 02/12/2008 ND (<0.03) ND (<1.0)

CR Above Railroad 1 03/26/2008 ND (<0.03) ND (<1.0)

CR Above Railroad 1 04/08/2008 ND (<0.03) ND (<1.0)

CR Above Railroad 1 05/20/2008 ND (<0.03) ND (<1.0)

CR Above Railroad 1 06/10/2008 ND (<0.03) ND (<1.0)

CR Above Railroad 1 07/08/2008 ND (<0.03) ND (<1.0)

CR Down River 1 07/07/2003 NC NC
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Depth Below 
Water Surface Sample Date

Hexavalent 
Chromium 
(dissolved)

Total 
Chromium 
(unfiltered)

(ft) (µg/L) (µg/L)

Surface Water Sampling Location

Table C-1.  Surface Water Data Summary – Metropolitan Water District of Southern California – Total 
Chromium and Hexavalent Chromium

CR Down River 1 08/04/2003 NC NC

CR Down River 1 09/09/2003 NC NC

CR Down River 1 10/06/2003 ND (<0.03) NC

CR Down River 1 11/03/2003 ND (<0.03) ND (<1.0)

CR Down River 1 12/11/2003 ND (<0.03) ND (<1.0)

CR Down River 1 02/10/2004 ND (<0.03) ND (<1.0)

CR Down River 1 03/10/2004 ND (<0.03) ND (<1.0)

CR Down River 1 04/05/2004 ND (<0.03) ND (<1.0)

CR Down River 1 05/03/2004 ND (<0.03) ND (<1.0)

CR Down River 1 06/07/2004 ND (<0.03) ND (<1.0)

CR Down River 1 07/07/2004 ND (<0.03) ND (<1.0)

CR Down River 1 08/03/2004 ND (<0.03) ND (<1.0)

CR Down River 1 09/08/2004 ND (<0.03) ND (<1.0)

CR Down River 1 10/05/2004 ND (<0.03) ND (<1.0)

CR Down River 1 11/02/2004 ND (<0.03) ND (<1.0)

CR Down River 1 12/07/2004 ND (<0.03) ND (<1.0)

CR Down River 1 03/08/2005 ND (<0.03) ND (<1.0)

CR Down River 1 04/12/2005 ND (<0.03) ND (<1.0)

CR Down River 1 05/10/2005 ND (<0.03) ND (<1.0)

CR Down River 1 06/14/2005 ND (<0.03) ND (<1.0)

CR Down River 1 07/12/2005 ND (<0.03) ND (<1.0)

CR Down River 1 08/09/2005 ND (<0.03) ND (<1.0)

CR Down River 1 09/13/2005 ND (<0.03) ND (<1.0)

CR Down River 1 10/11/2005 ND (<0.03) ND (<1.0)

CR Down River 1 11/08/2005 ND (<0.03) ND (<1.0)

CR Down River 1 12/13/2005 ND (<0.03) ND (<1.0)

CR Down River 1 01/10/2006 ND (<0.03) ND (<1.0)

CR Down River 1 02/14/2006 ND (<0.03) ND (<1.0)

CR Down River 1 03/14/2006 ND (<0.03) ND (<1.0)

CR Down River 1 04/11/2006 0.03 ND (<1.0)
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Depth Below 
Water Surface Sample Date

Hexavalent 
Chromium 
(dissolved)

Total 
Chromium 
(unfiltered)

(ft) (µg/L) (µg/L)

Surface Water Sampling Location

Table C-1.  Surface Water Data Summary – Metropolitan Water District of Southern California – Total 
Chromium and Hexavalent Chromium

CR Down River 1 05/09/2006 ND (<0.03) ND (<1.0)

CR Down River 1 06/13/2006 ND (<0.03) ND (<1.0)

CR Down River 1 07/11/2006 ND (<0.03) ND (<1.0)

CR Down River 1 08/08/2006 0.03 ND (<1.0)

CR Down River 1 09/12/2006 ND (<0.03) ND (<1.0)

CR Down River 1 10/10/2006 ND (<0.03) ND (<1.0)

CR Down River 1 11/14/2006 ND (<0.03) ND (<1.0)

CR Down River 1 12/12/2006 ND (<0.03) ND (<1.0)

CR Down River 1 01/09/2007 0.04 ND (<1.0)

CR Down River 1 02/13/2007 0.03 ND (<1.0)

CR Down River 1 03/05/2007 ND (<0.03) ND (<1.0)

CR Down River 15 03/05/2007 ND (<0.03) NC

CR Down River 1 03/13/2007 ND (<0.03) ND (<1.0)

CR Down River 1 04/10/2007 ND (<0.03) ND (<1.0)

CR Down River 1 05/08/2007 ND (<0.03) ND (<1.0)

CR Down River 1 06/12/2007 ND (<0.03) ND (<1.0)

CR Down River 1 07/10/2007 ND (<0.03) ND (<1.0)

CR Down River 1 08/14/2007 ND (<0.03) ND (<1.0)

CR Down River 1 09/11/2007 ND (<0.03) ND (<1.0)

CR Down River 1 10/09/2007 ND (<0.03) ND (<1.0)

CR Down River 1 11/14/2007 ND (<0.03) ND (<1.0)

CR Down River 1 12/11/2007 ND (<0.03) ND (<1.0)

CR Down River 1 01/08/2008 ND (<0.03) ND (<1.0)

CR Down River 1 02/12/2008 ND (<0.03) ND (<1.0)

CR Down River 1 03/26/2008 ND (<0.03) ND (<1.0)

CR Down River 1 04/08/2008 0.06 ND (<1.0)

CR Down River 1 05/20/2008 ND (<0.03) ND (<1.0)

CR Down River 1 06/10/2008 ND (<0.03) ND (<1.0)

CR Down River 1 07/08/2008 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 07/07/2003 ND (<0.03) NC
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Depth Below 
Water Surface Sample Date

Hexavalent 
Chromium 
(dissolved)

Total 
Chromium 
(unfiltered)

(ft) (µg/L) (µg/L)

Surface Water Sampling Location

Table C-1.  Surface Water Data Summary – Metropolitan Water District of Southern California – Total 
Chromium and Hexavalent Chromium

CR Near Park Moabi 1 08/04/2003 ND (<0.03) NC

CR Near Park Moabi 1 09/09/2003 0.04 NC

CR Near Park Moabi 1 10/06/2003 0.03 NC

CR Near Park Moabi 1 11/03/2003 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 12/11/2003 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 02/10/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 03/10/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 04/05/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 05/03/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 06/07/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 07/07/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 08/03/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 09/08/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 10/05/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 11/02/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 12/07/2004 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 03/08/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 04/12/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 05/10/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 06/14/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 07/12/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 08/09/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 09/13/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 10/11/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 11/08/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 12/13/2005 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 01/10/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 02/14/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 03/14/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 04/11/2006 ND (<0.03) ND (<1.0)
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Depth Below 
Water Surface Sample Date

Hexavalent 
Chromium 
(dissolved)

Total 
Chromium 
(unfiltered)

(ft) (µg/L) (µg/L)

Surface Water Sampling Location

Table C-1.  Surface Water Data Summary – Metropolitan Water District of Southern California – Total 
Chromium and Hexavalent Chromium

CR Near Park Moabi 1 05/09/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 06/13/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 07/11/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 08/08/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 09/12/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 10/10/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 11/14/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 12/12/2006 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 01/09/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 02/13/2007 0.03 ND (<1.0)

CR Near Park Moabi 1 03/05/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 6 03/05/2007 ND (<0.03) NC

CR Near Park Moabi 1 03/13/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 04/10/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 05/08/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 06/12/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 07/10/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 08/14/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 09/11/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 10/09/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 11/14/2007 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 12/11/2007 0.03 ND (<1.0)

CR Near Park Moabi 1 01/08/2008 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 02/12/2008 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 03/26/2008 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 04/08/2008 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 05/20/2008 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 06/10/2008 ND (<0.03) ND (<1.0)

CR Near Park Moabi 1 07/08/2008 ND (<0.03) ND (<1.0)

CR Bat Cave Wash 6 10/09/2007 ND (<0.03) ND (<1.0)
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Depth Below 
Water Surface Sample Date

Hexavalent 
Chromium 
(dissolved)

Total 
Chromium 
(unfiltered)

(ft) (µg/L) (µg/L)

Surface Water Sampling Location

Table C-1.  Surface Water Data Summary – Metropolitan Water District of Southern California – Total 
Chromium and Hexavalent Chromium

CR Bat Cave Wash 10 02/12/2008 ND (<0.03) ND (<1.0)

CR Bat Cave Wash 3 08/12/2008 ND (<0.03) ND (<1.0)

Notes:

(1)

(2)

ft - foot/feet
NC = not collected
ND = not detected
µg/L = micrograms per liter

Analysis conducted at Metropolitan's Water Quality Laboratory.  Hexavalent chromium analyzed by 
USEPA Method 218.6, total chromium analyzed by USEPA method 200.8.

Samples collected by the Metropolitan Water District of Southern California
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Depth Below 
Water Surface Sample Date Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Copper Lead Lithium Manganese Molybdenum Nickel Selenium Silver Strontium Titanium Vanadium Zinc

(ft) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

CR Above Railroad 1 11/03/2003 15 ND (<2) 2.4 129 ND (<0.5) NA ND (<0.1) ND (<10) ND (<1) 46 ND (<5) 5 3 ND (<5) ND (<5) 1056 ND (<1) 2.2 ND (<20)

CR Above Railroad 1 12/11/2003 ND (<10) ND (<2) 2.6 137 ND (<0.5) NA ND (<0.1) ND (<10) ND (<1) 41 ND (<5) 5 3 ND (<5) ND (<5) 1081 ND (<1) NA ND (<20)

CR Above Railroad 1 07/10/2007 470 ND (<2) 2.7 154 ND (<0.5) 170 ND (<0.1) ND (<10) ND (<1) 54 ND (<5) 6 3 ND (<5) ND (<5) 1160 ND (<1) 2.5 ND (<20)

CR Above Railroad 1 08/14/2007 88 ND (<2) 2.9 168 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 51 ND (<5) 6 3 ND (<5) ND (<5) 1210 ND (<1) 2.4 ND (<20)

CR Above Railroad 1 09/11/2007 16 ND (<2) 3 143 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 49 ND (<5) 6 4 ND (<5) ND (<5) 1160 ND (<1) 2.4 ND (<20)

CR Above Railroad 1 10/09/2007 43 ND (<2) 2.8 156 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 54 ND (<5) 6 5 ND (<5) ND (<5) 1230 ND (<1) 2.5 ND (<20)

CR Above Railroad 1 11/14/2007 17 ND (<2) 2.7 160 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 55 ND (<5) 6 3 ND (<5) ND (<5) 1210 ND (<1) 2.6 ND (<20)

CR Above Railroad 1 12/11/2007 12 ND (<2) 2.7 147 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 48 5 6 5 ND (<5) ND (<5) 1240 ND (<1) 2.2 ND (<20)

CR Above Railroad 1 01/08/2008 25 ND (<2) 2.7 147 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 49 ND (<5) 6 4 ND (<5) ND (<5) 1220 ND (<1) 2.5 ND (<20)

CR Above Railroad 1 02/12/2008 43 ND (<2) 2.8 150 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 49 ND (<5) 6 4 ND (<5) ND (<5) 1250 ND (<1) 2.5 ND (<20)

CR Above Railroad 1 03/26/2008 26 ND (<2) 2.6 136 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 51 ND (<5) 6 3 ND (<5) ND (<5) 1200 ND (<1) 2.4 ND (<20)

CR Above Railroad 1 04/08/2008 22 ND (<2) 2.6 153 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 51 ND (<5) 6 ND (<2) ND (<5) ND (<5) 1210 ND (<1) 2.5 ND (<20)

CR Above Railroad 1 05/20/2008 21 ND (<2) 2.7 150 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 54 ND (<5) NR 2 ND (<5) ND (<5) NR ND (<1) 2.6 ND (<20)

CR Above Railroad 1 06/10/2008 13 ND (<2) 2.6 149 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 53 ND (<5) 6 4 ND (<5) ND (<5) 1290 ND (<1) 2.6 ND (<20)

CR Above Railroad 1 07/08/2008 540 ND (<2) 2.8 145 ND (<0.5) 180 ND (<0.1) ND (<10) ND (<1) 49 ND (<5) 6 2 ND (<5) ND (<5) 1250 ND (<1) 2.8 ND (<20)

CR Down River 1 11/03/2003 38 ND (<2) 2.5 128 ND (<0.5) NA ND (<0.1) ND (<10) ND (<1) 47 ND (<5) 5 3 ND (<5) ND (<5) 1060 ND (<1) 2.3 ND (<20)

CR Down River 1 12/11/2003 ND (<10) ND (<2) 2.6 137 ND (<0.5) NA ND (<0.1) ND (<10) ND (<1) 41 ND (<5) 5 3 ND (<5) ND (<5) 1082 ND (<1) NA ND (<20)

CR Down River 1 07/10/2007 53 ND (<2) 2.7 157 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 54 ND (<5) 6 3 ND (<5) ND (<5) 1160 ND (<1) 2.4 ND (<20)

CR Down River 1 08/14/2007 30 ND (<2) 2.8 146 ND (<0.5) 120 ND (<0.1) ND (<10) ND (<1) 49 ND (<5) 6 3 ND (<5) ND (<5) 1160 ND (<1) 2.4 ND (<20)

CR Down River 1 09/11/2007 19 ND (<2) 3 139 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 47 ND (<5) 6 4 ND (<5) ND (<5) 1150 ND (<1) 2.4 ND (<20)

CR Down River 1 10/09/2007 24 ND (<2) 2.9 156 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 54 ND (<5) 6 5 ND (<5) ND (<5) 1220 ND (<1) 2.4 ND (<20)

CR Down River 1 11/14/2007 14 ND (<2) 2.8 161 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 55 ND (<5) 6 3 ND (<5) ND (<5) 1200 ND (<1) 2.6 ND (<20)

CR Down River 1 12/11/2007 22 ND (<2) 2.6 149 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 48 6 6 5 ND (<5) ND (<5) 1240 ND (<1) 2.3 ND (<20)

CR Down River 1 01/08/2008 18 ND (<2) 2.7 145 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 49 ND (<5) 6 4 ND (<5) ND (<5) 1210 ND (<1) 2.4 ND (<20)

CR Down River 1 02/12/2008 39 ND (<2) 2.7 151 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 48 ND (<5) 6 4 ND (<5) ND (<5) 1260 ND (<1) 2.5 ND (<20)

CR Down River 1 03/26/2008 22 ND (<2) 2.6 135 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 51 ND (<5) 6 3 ND (<5) ND (<5) 1210 ND (<1) 2.4 ND (<20)

CR Down River 1 04/08/2008 20 ND (<2) 2.6 155 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 49 ND (<5) 6 2 ND (<5) ND (<5) 1220 ND (<1) 2.5 ND (<20)

CR Down River 1 05/20/2008 62 ND (<2) 2.6 149 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 56 ND (<5) NR 2 ND (<5) ND (<5) NR ND (<1) 2.6 ND (<20)

CR Down River 1 06/10/2008 14 ND (<2) 2.7 156 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 53 ND (<5) 6 3 ND (<5) ND (<5) 1300 ND (<1) 2.6 ND (<20)

CR Down River 1 07/08/2008 23 ND (<2) 2.7 144 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 49 ND (<5) 6 2 ND (<5) ND (<5) 1230 ND (<1) 2.6 ND (<20)

CR Near Park Moabi 1 11/03/2003 ND (<10) ND (<2) 2.4 130 ND (<0.5) NA ND (<0.1) ND (<10) ND (<1) 45 ND (<5) 5 3 ND (<5) ND (<5) 1054 ND (<1) 2.3 ND (<20)

CR Near Park Moabi 1 12/11/2003 ND (<10) ND (<2) 2.6 135 ND (<0.5) NA ND (<0.1) ND (<10) ND (<1) 41 ND (<5) 5 3 ND (<5) ND (<5) 1072 ND (<1) NA ND (<20)

CR Near Park Moabi 1 07/10/2007 230 ND (<2) 2.7 155 ND (<0.5) 150 ND (<0.1) ND (<10) ND (<1) 53 ND (<5) 6 3 ND (<5) ND (<5) 1160 ND (<1) 2.4 ND (<20)

CR Near Park Moabi 1 08/14/2007 27 ND (<2) 2.8 164 ND (<0.5) 120 ND (<0.1) ND (<10) ND (<1) 51 ND (<5) 6 3 ND (<5) ND (<5) 1190 ND (<1) 2.4 ND (<20)

CR Near Park Moabi 1 09/11/2007 21 ND (<2) 3 148 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 51 ND (<5) 6 4 ND (<5) ND (<5) 1170 ND (<1) 2.5 ND (<20)

CR Near Park Moabi 1 10/09/2007 120 ND (<2) 2.9 154 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 54 ND (<5) 6 5 ND (<5) ND (<5) 1220 ND (<1) 2.5 ND (<20)

CR Near Park Moabi 1 11/14/2007 33 ND (<2) 2.8 157 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 54 ND (<5) 6 3 ND (<5) ND (<5) 1200 ND (<1) 2.6 ND (<20)

CR Near Park Moabi 1 12/11/2007 32 ND (<2) 2.6 145 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 48 ND (<5) 6 5 ND (<5) ND (<5) 1200 ND (<1) 2.2 ND (<20)

CR Near Park Moabi 1 01/08/2008 20 ND (<2) 2.7 145 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 48 ND (<5) 6 4 ND (<5) ND (<5) 1200 ND (<1) 2.5 ND (<20)

CR Near Park Moabi 1 02/12/2008 34 ND (<2) 2.8 148 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 48 ND (<5) 6 4 ND (<5) ND (<5) 1240 ND (<1) 2.5 ND (<20)

CR Near Park Moabi 1 03/26/2008 23 ND (<2) 2.7 141 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 51 ND (<5) 6 3 ND (<5) ND (<5) 1260 ND (<1) 2.5 ND (<20)

CR Near Park Moabi 1 04/08/2008 19 ND (<2) 2.6 151 ND (<0.5) 130 ND (<0.1) ND (<10) ND (<1) 52 ND (<5) 6 ND (<2) ND (<5) ND (<5) 1200 ND (<1) 2.6 ND (<20)

CR Near Park Moabi 1 05/20/2008 17 ND (<2) 2.7 150 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 53 ND (<5) NR 2 ND (<5) ND (<5) NR ND (<1) 2.6 ND (<20)

CR Near Park Moabi 1 06/10/2008 12 ND (<2) 2.7 151 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 52 ND (<5) 6 4 ND (<5) ND (<5) 1270 ND (<1) 2.6 ND (<20)

CR Near Park Moabi 1 07/08/2008 90 ND (<2) 2.6 144 ND (<0.5) 140 ND (<0.1) ND (<10) ND (<1) 48 ND (<5) 6 2 ND (<5) ND (<5) 1230 ND (<1) 2.6 ND (<20)

Notes:

(1) Samples collected by the Metropolitan Water District of Southern California.  Analysis conducted at Metropolitan's Water Quality Laboratory using USEPA method 200.8.

NA = not analyzed
NC = not collected
ND = not detected
NR = not reported
µg/L = microgram(s) per liter

Surface Water 
Sampling Location

Table C-2.  Surface Water Data Summary – Metropolitan Water District of Southern California – Other Chemicals
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1. Introduction 

This appendix presents a screening-level evaluation of specific chemicals that have 

been detected in groundwater or surface water. As described in Section 3.2 of the 

groundwater human health and ecological risk assessment (main text), there are a 

variety of general chemical parameters that have been monitored for purposes of 

describing the characteristics of the waters in each hydrogeologic group and to identify 

water sources, key chemical processes, and reactions that may be occurring along 

flow paths. As documented the Human Health and Ecological Risk Assessment Work 

Plan (RAWP) and RAWP Addendum (ARCADIS, 2008; 2009), the U.S. Department of 

the Interior (USDOI) and the California Department of Toxic Substances Control 

(DTSC) have requested a screening-level evaluation be conducted of 13 general 

chemical parameters to evaluate whether they should be considered for inclusion in 

the quantitative groundwater risk assessment or groundwater-to-surface water 

transport evaluation. 

• Sodium 

• Potassium 

• Calcium 

• Magnesium 

• Fluoride 

• Chloride 

• Bicarbonate 

• Sulfate 

• Nitrate 

• Ammonia 

• Manganese 

• Iron 

• Sulfide 

For purposes of this risk assessment, these 13 general chemical parameters are 

known as “other inorganic chemicals.” 

In addition to the other inorganic chemicals, there have been chemicals measured 

infrequently (i.e., less frequently than metals) during the RCRA facility 

investigation/remedial investigation in selected wells and sampling events that are 

generally not believed to be associated with facility operations and/or known historical 

releases from the facility. These chemicals are monitored to assess their potential 

presence and occurrence in groundwater and include volatile organic compounds 
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(VOCs), semivolatile organic compounds, polychlorinated biphenyls, perchlorate, 

radionuclides, strontium, and total petroleum hydrocarbons. These chemicals have 

generally not been detected in groundwater or surface water. However, two 

radiological compounds, four VOCs, one PAH, perchlorate, and strontium have been 

detected in site groundwater and are included in this screening-level evaluation to 

evaluate whether they should be considered for inclusion in the quantitative 

groundwater risk assessment or groundwater-to-surface water transport evaluation: 

• Gross BETA 

• Uranium 

• Benzene 

• Carbon disulfide 

• Toluene 

• Naphthalene 

• Perchlorate 

• Strontium 

Presented below are screening-level evaluations that consider, for each of the 

chemicals listed above, whether the chemical should be further considered for 

inclusion in the groundwater human health risk assessment or groundwater-to-surface 

water transport evaluation. Both screening evaluations are summarized in Figure D-1. 

In general, the approach used in these screening-level evaluations represents the 

approach developed in consultation with DTSC and USDOI, as documented in the 

RAWP and RAWP Addendum (ARCADIS, 2008; 2009). The human health 

groundwater screening evaluation is discussed in Section 2 below and is summarized 

in Table D-1. A chemical that “passes” (is not excluded by) the human health 

groundwater screening-level evaluation presented here is included in the list of 

groundwater initial constituents of potential concern (ICOPCs), as described in 

Section 3.2.2 of the main text. The groundwater-to-surface water transport screening 

evaluation is discussed in Section 3 below and is summarized in Table D-2. A chemical 

that passes the groundwater-to-surface water transport screening evaluation presented 

here is included in the list of floodplain ICOPCs, as described in Section 3.2.2 of the 

main text. 
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2. Human Health Groundwater Screening Evaluation 

The human health groundwater screening evaluation described below is summarized 

in Table D-1 and in Figure D-1. 

2.1 Comparison to Background Mean 

The first step in the human health groundwater screening evaluation compares, for 

each chemical, the maximum detected concentration in site groundwater to the 

calculated background mean concentration. If the site maximum concentration is below 

the background mean concentration, the chemical is excluded from the groundwater 

risk assessment. This first step is a conservative screen; it may result in over-inclusion 

of chemicals. Calculated background mean concentrations are not available for sulfide, 

perchlorate, strontium, VOCs, or radionuclides; these chemicals are carried forwards to 

the second step of the groundwater screening-level evaluation. For those chemicals 

with calculated background mean concentrations, all site maximum concentrations 

exceed their corresponding background mean concentrations, with the exception of 

manganese. Thus, manganese is excluded from the groundwater risk assessment. 

2.2 Comparison to Drinking Water Criteria 

The second step in the human health groundwater screening evaluation involves a 

comparison of the maximum detected concentration in site groundwater to a drinking 

water criterion. Such a comparison enables a screening-out of chemicals considered to 

be within levels protective of human health. For each chemical, the drinking water 

criterion is taken from the following hierarchy: 

1. California Department of Public Health (CDPH) primary maximum contaminant 

level (MCL) (CDPH, 2007a) 

2. U.S. Environmental Protection Agency (USEPA) MCLs (USEPA, 2003) 

3. CDPH Drinking Water Notification Level (CDPH, 2007b) 

4. USEPA tap water Regional Screening Level (RSL) (USEPA, 2008a). 

A chemical with a maximum detected concentration exceeding its drinking water 

criterion is considered further for inclusion in the groundwater risk assessment (i.e., is 

included in the groundwater constituent of potential concern selection process 

described in Section 4.1 of the main text). A chemical is excluded from the 
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groundwater risk assessment if its maximum concentration does not exceed its 

drinking water criterion. 

2.3 Identification of Toxicity Criteria 

For those chemicals that are detected above background (Section 2.1) but for which 

drinking water criteria are not available (Section 2.2), the third step in the human health 

groundwater screening evaluation involves a search for applicable toxicity criteria to 

use to evaluate these chemicals. Available toxicity databases were searched for 

applicable toxicity values, including the following: 

1. USEPA on-line Integrated Risk Information System (IRIS) (USEPA, 2008b) 

2. USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at 

Superfund Sites (USEPA, 2008a). 

The USEPA RSLs have superseded the USEPA Region 9 preliminary remediation 

goals, which comprise the second source of noncancer toxicity data identified in the 

RAWP (ARCADIS, 2008). Of note, the hierarchy of sources relied upon by USEPA in 

developing the RSLs is consistent with the hierarchy of specific sources cited in the 

RAWP (i.e., the USEPA IRIS, provisional peer-reviewed toxicity values derived by the 

USEPA Superfund Health Risk Technical Support Center [as cited in USEPA 2008a], 

and the USEPA Superfund program’s Health Effects Assessment Summary Tables 

[USEPA, 1997]). 

As indicated in Table D-1, toxicity criteria are not available for any of the remaining 

chemicals. This is not surprising, given that available toxicity criteria would normally be 

used by the regulatory agencies, such as USEPA, to develop some form of drinking 

water criterion (e.g., USEPA would typically develop a tap water RSL if a toxicity 

criterion were available). As agreed with USDOI and DTSC, chemicals are excluded 

from the groundwater risk assessment if risk-based toxicity criteria are not available. 

2.4 Summary 

The process and results of this human health groundwater screening evaluation are 

summarized in Table D-1. In conclusion, two of the chemicals – fluoride and nitrate as 

nitrogen – pass the screening evaluation and, therefore, are included as groundwater 

ICOPCs as defined in Section 3.2.2 of the main text. 
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3. Groundwater-to-Surface Water Transport Screening Evaluation 

The groundwater-to-surface water transport screening evaluation described below is 

summarized in Table D-2 and in Figure D-1. The groundwater-to-surface water 

transport screening evaluation is similar to the human health groundwater screening 

evaluation described above, with two differences. First, only those site groundwater 

wells believed most likely to potentially impact the surface water of the Colorado River 

(i.e., those wells located within the floodplain area) are considered in the groundwater-

to-surface water transport screening evaluation. Thus, the groundwater-to-surface 

water transport screening evaluation investigates chemicals on the basis of their 

maximum detected concentrations in floodplain wells only. (Perchlorate, VOCs, and 

radionuclides have not been detected in floodplain wells and, therefore, are excluded 

from this evaluation.) Second, the groundwater-to-surface water transport screening 

evaluation also includes ecological criteria in addition to drinking water criteria for 

human health, to be protective of both ecological receptors in the Colorado River and 

persons that may use the Colorado River as a source of potable water. 

3.1 Comparison to Background Mean 

Similar to the human health groundwater screening evaluation described above, the 

first step of the groundwater-to-surface water transport screening evaluation involves 

comparison of the maximum detected concentration in floodplain groundwater to the 

calculated background mean concentration. Such a comparison is a method by which 

a chemical deemed to be within background levels is eliminated from further 

consideration; if the floodplain maximum concentration is below the background mean 

concentration, the chemical is excluded from further consideration. Like the human 

health groundwater screening evaluation, this first step is a conservative screen; it may 

result in over-inclusion of chemicals. Those chemicals without a calculated background 

mean—sulfide and strontium—are carried forwards to the second step of the 

groundwater-to-surface water transport screening evaluation. Of those chemicals with 

calculated background mean concentrations, all floodplain maximum concentrations 

exceed corresponding background mean concentrations with the exception of 

manganese. Thus, manganese is excluded from further consideration, on the basis of 

this comparison of floodplain maximum concentration to background mean 

concentration. 
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3.2 Comparison to Drinking Water Criteria 

In the second step of this evaluation, the maximum detected concentration of the 

chemical in floodplain groundwater is compared to a drinking water criterion. As is the 

case in the groundwater screening-level evaluation described above, each drinking 

water criterion is taken from the following hierarchy: 

1. CDPH primary MCL (CDPH, 2007a) 

2. USEPA MCL (USEPA, 2003) 

3. CDPH Drinking Water Notification Level (CDPH, 2007b) 

4. USEPA tap water RSL (USEPA, 2008a). 

A chemical whose floodplain maximum concentration exceeds its drinking water 

criterion is included as a floodplain ICOPC as defined in Section 3.2.2 of the main text. 

3.3 Comparison to Ecological Criteria 

In the third step of this evaluation, chemicals are screened against the USEPA 

freshwater ecological criteria consisting of National Recommended Ambient Water 

Quality Criteria criterion continuous concentrations (CCCs) (USEPA, 2006). The CCC 

represents the highest concentration in surface water to which an aquatic community 

can be exposed indefinitely without resulting in an unacceptable effect. A chemical 

whose floodplain maximum concentration exceeds its ecological screening criterion is 

included as a floodplain ICOPC as defined in Section 3.2.2. 

3.4 Summary 

The process and results of this groundwater-to-surface water transport screening 

evaluation are summarized in Table D-2. Two chemicals – fluoride and nitrate as 

nitrogen – are included as floodplain ICOPCs (as discussed in Section 3.2.2 of the 

main text) because their maximum detected concentrations in floodplain groundwater 

exceed drinking water criteria. Three chemicals – ammonia as nitrogen, chloride, and 

iron – are included as floodplain ICOPCs because their maximum detected 

concentrations in floodplain groundwater exceed ecological criteria. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Maximum 
On-Site 

Concentration
Background 

Mean (3)

Max > 
Background 

Mean? MCL/NL/RSL
Max > 

MCL/NL/RSL?

Included in 
Groundwater 

Analysis Rationale

(mg/L) (mg/L) (mg/L)

180 0.32 Y N No MCL; no tox criteria

980 150 (4) Y N No MCL; no tox criteria

1,870 85 Y N No MCL; no tox criteria

22,300 365 Y N No MCL; no tox criteria

25 1.5 Y 2 (5) Y Y Max > MCL

21 0.34 Y 26 (6) N N Max < RSL

1,600 27 Y N No MCL; no tox criteria

9 126 N N Max < background mean

32 2.1 Y 10 (7) Y Y Max > MCL

Perchlorate 0 NC 0.006 (5) N N Max<MCL

2,020 6.9 Y N No MCL; no tox criteria

13,600 296 Y N No MCL; no tox criteria

Strontium, dissolved 18 NC 22 (6) N N Max < RSL

5,510 218 Y N No MCL; no tox criteria

Background Mean

Magnesium, dissolved

Iron, dissolved

Potassium, dissolved

Drinking Water Criteria
Determination of Inclusion 
in Groundwater Analysis

Sulfate

Manganese, dissolved

Table D-1.  Human Health Groundwater Screening Evaluation 

Calcium, dissolved

Analyte

Ammonia as nitrogen (1)

Fluoride

Sodium, dissolved

Nitrate as nitrogen (2)

Bicarbonate

Chloride

5,510 218 Y N No MCL; no tox criteria

2 NC N No MCL; no tox criteria

0.0008 NC 0.001 (5) N N Max < MCL

0.0007 NC 0.16 (8) N N Max < NL

0.001 NC 0.017 (8) N N Max < NL

0.0011 NC 0.15 (5) N N Max < MCL

Carbon disulfide

Sulfide

Sulfate

Benzene

VOCs

Naphthalene

Toluene
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Maximum 
On-Site 

Concentration
Background 

Mean (3)

Max > 
Background 

Mean? MCL/NL/RSL
Max > 

MCL/NL/RSL?

Included in 
Groundwater 

Analysis Rationale

(mg/L) (mg/L) (mg/L)

Background Mean Drinking Water Criteria
Determination of Inclusion 
in Groundwater Analysis

Table D-1.  Human Health Groundwater Screening Evaluation 

Analyte

5.78 (pCI/L) NC 50 (pCI/L) (5) N N Max < MCL

0.8 (pCI/L) NC 20 (pCI/L) (5) N N Max < MCL

Notes:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9) Human health criteria is an MCL, NL, or RSL.

Gross Beta

Ammonia as nitrogen is not analyzed as a volatile as per USEPA (2008).  The categories of ammonia and ammonia as nitrogen are combined in this 
analysis.  

California DPH Drinking Water Notification Level (NL) (CDPH, 2007b)

RSLs for Chemical Contaminants at Superfund Sites (USEPA, 2008)  

Background mean calculated using means by well as reported in Table 2-10 of CH2M HILL (2008).

Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

Background mean was calculated for total alkalinity.

California Department of Public Health primary MCL (CDPH, 2007)

Uranium, dissolved

Radionuclides

USEPA MCL (USEPA, 2002)

(9) Human health criteria is an MCL, NL, or RSL.

MCL = maximum contaminant level
mg/L = milligram(s) per liter
NC = not calculated
NL = notification level
RSL = regional screening level
USEPA = U.S. Environmental Protection Agency
VOC = volatile organic compound

Sources:

CDPH. 2007. Notification Levels for Chemicals in Drinking Water.  On-line table maintained at URL: http://www.oehha.ca.gov/water/pals/.  December 14.  

USEPA.  2008.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  U.S. Environmental Protection Agency. September 12.

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Report of Results, PG&E Topock Compressor Station, Needles, California.  
January 15.  

USEPA. 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  Office of Solid Waste and Emergency Response 
(OSWER).  December.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Maximum 
Floodplain 

Conc.
Background 

Mean (3)

Max > 
Background 

Mean?
MCL/NL 

/RSL

Max > 
MCL/NL 
/RSL? WQC

Max > 
WQC?

Included in 
Surface 
Water 

Analysis? Rationale

(mg/L) (mg/L) (mg/L) (mg/L)

14 0.32 Y 1.41 (5) (6) Y Y Max > WQC

980 150 (4) Y N No MCL/NL/RSL; no eco criteria

1,870 85 Y N No MCL/NL/RSL; no eco criteria

22,300 365 Y 230 (5) Y Y Max > WQC

9 1.5 Y 2 (7) Y Y Max > MCL

21 0.34 Y 26 (8) N 1 (5) Y Y Max < RSL; Max > WQC

1,600 27 Y N No MCL/NL/RSL; no eco criteria

9 126 N N Max < background mean

25 2.1 Y 10 (9) Y Y Max > MCL

Perchlorate ND NC 0.006 (7) N N No detections in floodplain

2,020 6.9 Y N No MCL/NL/RSL; no eco criteria

13,600 296 Y N No MCL/NL/RSL; no eco criteria

Strontium, dissolved 18 NC 22 (8) N N Max < RSL

Fluoride

Potassium, dissolved

Magnesium, dissolved

Table D-2.  Groundwater-to-Surface Water Transport Screening Evaluation

Analyte

Chloride

Calcium, dissolved

Background Mean

Ammonia as nitrogen (1)

Bicarbonate

Iron, dissolved

Manganese, dissolved

Nitrate as nitrogen (2)

Sodium, dissolved

Ecological 
Criteria

Drinking Water
Criteria

Determination of Inclusion 
in Surface Water Analysis

5,510 218 Y N No MCL/NL/RSL; no eco criteria

2 NC N No MCL/NL/RSL; no eco criteria

ND NC 0.001 (7) - N No detections in floodplain

ND NC 0.16 (10) - N No detections in floodplain

ND NC 0.017 (10) - N No detections in floodplain

ND NC 0.15 (7) - N No detections in floodplain

ND NC 50 (pCI/L) (7) - N Not sampled for in floodplain

ND NC 20 (pCI/L) (7) - N Not sampled for in floodplain

Sulfate

Carbon disulfide

Uranium, dissolved

VOCs

Toluene

Gross Beta

Naphthalene

Sulfide

Radionuclides

Benzene

5 5
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table D-2.  Groundwater-to-Surface Water Transport Screening Evaluation

Notes:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

DPH = Department of Public Health
MCL = maximum contaminant level
mg/L = milligram(s) per liter
NC = not calculated
ND = not detected
NL = notification level
RSL = regional screening level

Background mean was calculated for total alkalinity.

Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

Background mean calculated using means by well as reported in Table 2-10 of CH2M HILL (2008).

The ecological criteria is a fresh water ecological WQC.  Health criteria is an MCL, NL, or RSL.

RSLs for Chemical Contaminants at Superfund Sites (USEPA, 2008)  

USEPA MCL (USEPA, 2002)

California DPH Drinking Water NL (CDPH, 2007)

Ammonia as nitrogen is not analyzed as a volatile as per USEPA (2008).  The categories of ammonia and ammonia as nitrogen are combined in this 
analysis.  

USEPA (2006).

Fresh Water Ecological WQC estimated based on a range of surface water temperature (7.72 to 36.9 C) and pH (5.67 to 9.86) as reported in CH2M HILL 
(2009).

California DPH primary MCL (CDPH, 2007).

RSL = regional screening level
USEPA = U.S. Environmental Protection Agency
VOC = volatile organic compound
WQC = water quality criteria

Sources:
CDPH. 2007. Notification Levels for Chemicals in Drinking Water.  On-line table maintained at URL: http://www.oehha.ca.gov/water/pals/.  December 14.  

USEPA.  2008.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  U.S. Environmental Protection Agency. September 12.

USEPA. 2006. National Recommended Water Quality Criteria.  Office of Water.  Office of Science and Technology.  URL: 
http://www.epa.gov/waterscience/criteria/wqcriteria.html.  

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Report of Results, PG&E Topock Compressor Station, Needles, California.  January 
15.  

CH2M HILL. 2009. Final RCRA Facility Investigation/Remedial Investigation Report Volume 2 Addendum. Hydrogeologic Characterization and Results of 
Groundwater and Surface Water Investigation, PG&E Topock Compressor Station, Needles, California. June.

USEPA. 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  Office of Solid Waste and Emergency Response (OSWER).  
December.
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This flowchart provides the details of screening evaluations which occur within the broader 
ICOPC selection processes summarized in Figure 3-1.  

Include as 
floodplain ICOPC 

in SWTE3
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HHRA2

See Table 3-7c

Include as ground-
water ICOPC in 

HHRA2

See Table 3-7b

Chemicals determined to be groundwater ICOPCs are carried forwards to the well-specific 
COPC selection processes.  Determination of well-specific COPCs is discussed in Section 
4.1.1 and summarized in Figure 4-1. 

Chemicals determined to be floodplain ICOPCs are carried forwards to the groundwater-to-
surface-water transport COPC selection process that is discussed in Section 4.1.2 and 
summarized in Figure 4-2.   

(3)

See Table 3-7b
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Appendix E 

Data Usability Matrix  

1. Data Usability Matrix 

The purpose of this appendix is to present Table E-1 which summarizes key statistics 

relating to the usability of the groundwater data used in the Human and Ecological Risk 

Assessment of Groundwater Impacted by Activities at Solid Waste Management Unit 

(SWMU) 1/Area of Concern (AOC) 1 and SWMU 2. It is important to note that this table 

is simply an overview of key statistical descriptors of the data that provide information 

about the overall usability of the data. Specific issues relating to data usability are 

presented in more detail and discussed in Sections 3.2.3, 3.3, and 9 of the main text of 

the groundwater risk assessment, and Tables 3-9, and 9-3 through 9-6 of the main text. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table E-1.  Data Usability Matrix

Total Number of 
Samples

Total Number of 
Nondetects

Minimum 

Detection Limit1
Maximum 

Detection Limit1
Mode 

Detection Limit1

Background 
Upper Tolerance 

Limit (UTL)

Number of 
Detection Limits 

Above the UTL1

Percentage of 
Detection Limits 

Above the 

UTL1,2a

Risk-based 
Concentration 

(RBC)

Number of Detection 
Limits Above the 

RBC1

Percentage of 
Detection Limits 

Above the RBC1,2b

Maximum 
Contaminant 
Level (MCL)

Number of 
Detection Limits 

Above the MCL1

Percentage of 
Detection Limits 

Above the 

MCL1,2b
Surface Water 

Criteria

Number of Detection 
Limits Above the 
Surface Water 

Criteria1

Percentage of 
Detection Limits 

Above the Surface 

Water Criteria1,2c

Number of "J" 
Qualified 
Samples

Number of "UJ" 
Qualified 
Samples

Number of "R" 
Qualified 
Samples

Number of "UR" 
Qualified 
Samples

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Aluminum 294 273 5.0E-02 5.2E-01 5.2E-02 5.58E-02 10 3.7% 1.55E+01 0 0.0% 1.00E+00 0 0.0% 1.00E+00 0 0.0% 1 0 0 0

Antimony 384 375 2.0E-03 2.0E-02 2.0E-03 1.22E-03 375 100.0% 6.22E-03 1 0.3% 6.00E-03 1 0.3% 6.00E-03 1 0.3% 0 0 0 0

Arsenic 460 270 1.0E-03 4.0E-02 5.0E-03 2.43E-02 2 0.7% 7.07E-06 270 100.0% 1.00E-02 2 0.7% 1.00E-02 2 0.7% 0 0 0 0

Barium 559 198 1.0E-03 5.0E-01 3.0E-01 1.95E-01 197 99.5% 3.11E+00 0 0.0% 1.00E+00 0 0.0% 4.00E-03 197 99.5% 8 0 0 0

Beryllium 374 354 1.0E-03 1.2E-02 1.0E-03 6.63E-04 354 100.0% 3.11E-02 0 0.0% 4.00E-03 10 2.8% 6.60E-04 354 100.0% 0 3 0 0

Cadmium 374 373 1.0E-03 1.2E-02 1.0E-03 NA NA NA 7.77E-03 1 0.3% 5.00E-03 1 0.3% 5.00E-03 1 0.3% 0 0 0 0

Chromium, hexavalent 2,780 1,130 2.0E-04 1.0E-02 1.0E-03 3.18E-02 0 0.0% 4.63E-02 0 0.0% 5.00E-02 0 0.0% 1.10E-02 0 0.0% 60 57 8 16

Cobalt 374 361 1.0E-03 1.2E-02 5.0E-03 8.43E-04 361 100.0% 4.66E-03 136 37.7% NA NA NA 2.30E-02 0 0.0% 0 0 0 0

Copper 1,049 691 1.0E-03 4.0E-01 1.0E-02 1.05E-02 120 17.4% 6.22E-01 0 0.0% 1.30E+00 0 0.0% 2.30E-02 25 3.6% 202 0 0 0

Fluoride 491 65 1.0E-01 1.3E+01 5.0E+00 7.12E+00 6 9.2% 9.32E-01 39 60.0% 2.00E+00 27 41.5% 2.00E+00 27 41.5% 7 6 0 0

Lead 474 412 1.0E-03 1.0E-01 1.0E-03 1.91E-03 268 65.0% NA NA NA 1.50E-02 3 0.7% 8.00E-03 3 0.7% 23 0 0 0

Mercury 380 379 2.0E-04 5.0E-04 2.0E-04 NA NA NA 4.66E-03 0 0.0% 2.00E-03 0 0.0% 5.00E-05 379 100.0% 1 1 0 0

Molybdenum 563 35 2.0E-03 5.0E-02 5.0E-03 3.63E-02 7 20.0% 7.77E-02 0 0.0% NA NA NA 3.70E-01 0 0.0% 4 0 0 0

Nickel 1,049 570 1.0E-03 4.0E-01 2.0E-02 1.06E-02 420 73.7% 3.12E-01 6 1.1% 1.00E-01 6 1.1% 1.00E-01 6 1.1% 222 1 0 0

Nitrate as nitrogen 844 271 1.0E-01 2.0E+02 5.0E-01 5.03E+00 4 1.5% 2.49E+01 1 0.4% 1.00E+01 1 0.4% 1.00E+01 1 0.4% 23 7 1 1

Selenium 396 228 1.0E-03 4.0E-02 5.0E-03 1.03E-02 1 0.4% 7.77E-02 0 0.0% 5.00E-02 0 0.0% 5.00E-03 85 37.3% 0 0 0 0

Silver 374 366 1.0E-03 5.0E-02 1.0E-03 2.13E-03 226 61.7% 7.79E-02 0 0.0% 1.00E-01 0 0.0% 3.60E-04 366 100.0% 0 1 0 0

Thallium 374 372 1.0E-03 6.0E-02 1.0E-03 9.08E-04 372 100.0% 1.01E-03 129 34.7% 2.00E-03 121 32.5% 1.70E-03 129 34.7% 0 1 0 0

Vanadium 462 90 1.0E-03 1.2E-02 5.0E-03 5.99E-02 0 0.0% 1.09E-01 0 0.0% 5.00E-02 0 0.0% 2.00E-02 0 0.0% 29 1 0 0

Zinc 1,049 324 5.0E-03 2.0E-01 2.0E-02 7.77E-02 8 2.5% 4.67E+00 0 0.0% 5.00E+00 0 0.0% 3.00E-01 0 0.0% 98 6 0 0

Notes:

(1) Only detection limits from nondetect samples are included in these analyses.  The percentage shown is the percentage of nondetect samples.

(2) The implications of elevated detection limits on the risk assessment are discussed in detail in Section 9 and presented in Tables 9-3 thru 9-6.  Data usability is also discussed in Sections 3.2.3 and 3.3 and presented in Table 3-9.

(a) In particular see discussion in Section 9.2.3 and Table 9-3 regarding the possibility of incorrectly excluding a chemical from the assessment, and the likelihood that this could result in a material underestimation of risk and/or hazard.

(b) In particular see discussion in Section 9.4.2.1 and Table 9-6 regarding the possibility of that elevated detection limits could result in the underestimation of risk/and or hazard.

(c) In particular see discussion in Section 9.3 and Tables 9-4 and 9-5 regarding the possibility detection limits could impact the significance of the groundwater-to-surface water transport pathway.

(3) NA = Not available, one of the folllowing applies:

(a)

(b)

(c)

(4) Laboratory qualifiers:

J = Estimated

UJ = Estimated nondetect

R = Rejected

UR = Rejected nondetect

B = The analyte was detected above MDL in the lab blank

References:

CH2M HILL. 2008. Revised Groundwater Background Study Steps 3 and 4: Final Report of Results, PG&E Topock Compressor Station, Needles, California. July.

MCLs are not promulgated for cadmium or molybdenum.

Constituent of Potential 
Concern (COPC)

Cadmium and mercury were not detected in background wells, and therefore UTLs were not calculated in the background study, CH2M HILL (2008).

As described in Section 6.3 of the text, the noncarcinogenic hazard from lead is not evaluated using the traditional reference dose approach and therefore a risk-based concentration cannot be calculated for lead.
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Appendix F 

 

 

ProUCL 4.0 Output Reports 



Well-Specific 

 

ProUCL Outputs 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

K-S Test Statistic 0.76 Mean 0.00586

5% K-S Critical Value 0.0826 SD 0.0039

A-D Test Statistic 1.568 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

nu star 703.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.728 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00219

   95% BCA Bootstrap UCL 0.00645

   95% MLE (Tiku) UCL 0.00637 SD in Original Scale 0.00391

   95% Percentile Bootstrap UCL 0.00646

SD 0.00397 SD in Log Scale 0.671

   95% MLE (t) UCL 0.00639 Mean in Original Scale 0.00586

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00582 Mean in Log Scale -5.346

   95% DL/2 (t) UCL 0.00642    95%  H-Stat (DL/2) UCL 0.0066

Mean 0.00585 Mean -5.362

SD 0.00393 SD 0.715

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.078 5% Lilliefors Critical Value 0.078

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.161 Lilliefors Test Statistic 0.105

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00389 SD of Detected 0.634

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0191 Maximum Detected -3.958

Mean of Detected 0.00598 Mean of Detected -5.31

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00107 Minimum Detected -6.84

Number of Distinct Detected Data 118 Number of Non-Detect Data 3

Percent Non-Detects 2.27%

Arsenic, dissolved (1)

General Statistics

Number of Valid Data 132 Number of Detected Data 129

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0003041 SD of Detected 0.12

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00275 Maximum Detected -5.896

Mean of Detected 0.00254 Mean of Detected -5.981

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00232 Minimum Detected -6.066

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Arsenic, dissolved (cw-1d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL 0.00675

Note: DL/2 is not a recommended method.

AppChi2 247.8    95% KM (BCA) UCL 0.00645

   95% Gamma Approximate UCL 0.00674

Theta star 0.00539

Nu star 286 Potential UCLs to Use

SD 0.00394 97.5% KM (Chebyshev) UCL 0.00799

k star 1.083 99% KM (Chebyshev) UCL 0.00925

Mean 0.00584    95% KM (Percentile Bootstrap) UCL 0.00643

Median 0.00538 95% KM (Chebyshev) UCL 0.00735

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00649

Maximum 0.0191    95% KM (BCA) UCL 0.00645

Assuming Gamma Distribution    95% KM (z) UCL 0.00642

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00643

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0003405

   95% KM (t) UCL 0.00643



107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

A B C D E F G H I J K L

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Arsenic, dissolved (cw-1m)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00294

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00275

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00388

k star     N/A    99% KM (Chebyshev) UCL 0.00467

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00275

Median     N/A    95% KM (Chebyshev) UCL 0.00347

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00289

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00307

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000215

   95% KM (t) UCL 0.00294

K-S Test Statistic     N/A    Mean 0.00254

5% K-S Critical Value     N/A    SD 0.000215

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00391    95%  H-Stat (DL/2) UCL 0.00814

Mean 0.00313 Mean -5.816

SD 0.00116 SD 0.323

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Minimum     N/A       95% KM (bootstrap t) UCL 0.00231

Assuming Gamma Distribution    95% KM (z) UCL 0.00229

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00233

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.566E-05

   95% KM (t) UCL 0.00231

K-S Test Statistic     N/A    Mean 0.00219

5% K-S Critical Value     N/A    SD 9.286E-05

A-D Test Statistic 0.342 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00224

SD in Original Scale 9.296E-05

   95% Percentile Bootstrap UCL 0.00224

SD in Log Scale 0.0427

Mean in Original Scale 0.00219

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.126

   95% DL/2 (t) UCL 0.00384    95%  H-Stat (DL/2) UCL 0.0115

Mean 0.00301 Mean -5.869

SD 0.00124 SD 0.359

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.93

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0001137 SD of Detected 0.0526

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00228 Maximum Detected -6.084

Mean of Detected 0.00219 Mean of Detected -6.126

Minimum Detected 0.00206 Minimum Detected -6.185



213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0007142 SD of Detected 0.163

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00491 Maximum Detected -5.316

Mean of Detected 0.00441 Mean of Detected -5.432

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0039 Minimum Detected -5.547

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Arsenic, dissolved (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00231

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.00228

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0026

k star     N/A    99% KM (Chebyshev) UCL 0.00284

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00228

Median     N/A    95% KM (Chebyshev) UCL 0.00247

Maximum     N/A       95% KM (BCA) UCL 0.00227
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SD of Detected 0.000229 SD of Detected 0.0889

Maximum Detected 0.00279 Maximum Detected -5.882

Mean of Detected 0.00253 Mean of Detected -5.981

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00235 Minimum Detected -6.053

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Arsenic, dissolved (cw-2m)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00536

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00491

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00756

k star     N/A    99% KM (Chebyshev) UCL 0.00943

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00491

Median     N/A    95% KM (Chebyshev) UCL 0.00661

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.00491

Assuming Gamma Distribution    95% KM (z) UCL 0.00524

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00567

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000505

   95% KM (t) UCL 0.00536

K-S Test Statistic     N/A    Mean 0.00441

5% K-S Critical Value     N/A    SD 0.000505

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00442    95%  H-Stat (DL/2) UCL 0.00668

Mean 0.0036 Mean -5.678

SD 0.00123 SD 0.344

DL/2 Substitution Method DL/2 Substitution Method
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SD     N/A    97.5% KM (Chebyshev) UCL 0.00336

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00279

Median     N/A    95% KM (Chebyshev) UCL 0.00311

Minimum     N/A       95% KM (bootstrap t) UCL 0.00328

Maximum     N/A       95% KM (BCA) UCL 0.00279

Assuming Gamma Distribution    95% KM (z) UCL 0.00275

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00282

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001322

   95% KM (t) UCL 0.00278

K-S Test Statistic     N/A    Mean 0.00253

5% K-S Critical Value     N/A    SD 0.000187

A-D Test Statistic 0.346 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00264

SD in Original Scale 0.0001842

   95% Percentile Bootstrap UCL 0.00264

SD in Log Scale 0.0722

Mean in Original Scale 0.00253

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.981

   95% DL/2 (t) UCL 0.00391    95%  H-Stat (DL/2) UCL 0.0101

Mean 0.00314 Mean -5.814

SD 0.00116 SD 0.322

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Test Statistic 0.932

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298
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   95% DL/2 (t) UCL 0.0038    95%  H-Stat (DL/2) UCL 0.0121

Mean 0.00288 Mean -5.949

SD 0.00139 SD 0.468

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0003111 SD of Detected 0.209

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00172 Maximum Detected -6.365

Mean of Detected 0.0015 Mean of Detected -6.513

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00128 Minimum Detected -6.661

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Arsenic, dissolved (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00278

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.00279

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

k star     N/A    99% KM (Chebyshev) UCL 0.00385
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Arsenic, dissolved (cw-4d)

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Arsenic, dissolved (cw-3m) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Arsenic, dissolved (cw-3m)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00192

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00172

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00287

k star     N/A    99% KM (Chebyshev) UCL 0.00369

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00172

Median     N/A    95% KM (Chebyshev) UCL 0.00246

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.00172

Assuming Gamma Distribution    95% KM (z) UCL 0.00186

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00205

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00022

   95% KM (t) UCL 0.00192

K-S Test Statistic     N/A    Mean 0.0015

5% K-S Critical Value     N/A    SD 0.00022

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    
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nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00416    95%  H-Stat (DL/2) UCL 0.00694

Mean 0.00341 Mean -5.724

SD 0.00111 SD 0.312

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0003323 SD of Detected 0.0911

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00389 Maximum Detected -5.549

Mean of Detected 0.00366 Mean of Detected -5.614

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00342 Minimum Detected -5.678

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Number of Valid Data 8 Number of Detected Data 2
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It is necessary to have 4 or more Distinct Values for bootstrap methods.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0001697 SD of Detected 0.0658

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0027 Maximum Detected -5.915

Mean of Detected 0.00258 Mean of Detected -5.961

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00246 Minimum Detected -6.008

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Arsenic, dissolved (cw-4m)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0041

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00389

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00512

k star     N/A    99% KM (Chebyshev) UCL 0.00599

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00389

Median     N/A    95% KM (Chebyshev) UCL 0.00468

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.00389

Assuming Gamma Distribution    95% KM (z) UCL 0.00404

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00424

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000235

   95% KM (t) UCL 0.0041

K-S Test Statistic     N/A    Mean 0.00366

5% K-S Critical Value     N/A    SD 0.000235

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
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Arsenic, dissolved (mw-1)

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00281

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00333

k star     N/A    99% KM (Chebyshev) UCL 0.00377

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0031

Minimum     N/A       95% KM (bootstrap t) UCL 0.00282

Maximum     N/A       95% KM (BCA) UCL 0.0027

Assuming Gamma Distribution    95% KM (z) UCL 0.00278

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00288

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00012

   95% KM (t) UCL 0.00281

K-S Test Statistic     N/A    Mean 0.00258

5% K-S Critical Value     N/A    SD 0.00012

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00391    95%  H-Stat (DL/2) UCL 0.00637

Mean 0.00315 Mean -5.811

SD 0.00115 SD 0.317

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.883

   95% DL/2 (t) UCL 0.00854    95%  H-Stat (DL/2) UCL 0.0116

Mean 0.00681 Mean -5.175

SD 0.00366 SD 0.711

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.922

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.00252 SD of Detected 0.251

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Detected 0.0143 Maximum Detected -4.247

Mean of Detected 0.00929 Mean of Detected -4.708

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00639 Minimum Detected -5.053

Number of Distinct Detected Data 8 Number of Non-Detect Data 6

Percent Non-Detects 42.86%

General Statistics

Number of Valid Data 14 Number of Detected Data 8

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-10)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-1) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 6.346E-05 SD of Detected 0.0392

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00172 Maximum Detected -6.365

Mean of Detected 0.00164 Mean of Detected -6.412

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00153 Minimum Detected -6.482

Number of Distinct Detected Data 5 Number of Non-Detect Data 5

Percent Non-Detects 45.45%

Arsenic, dissolved (mw-11)

General Statistics

Number of Valid Data 11 Number of Detected Data 6

   95% Adjusted Gamma UCL 0.0102

Note: DL/2 is not a recommended method.

AppChi2 377.8    95% KM (t) UCL 0.00944

   95% Gamma Approximate UCL 0.01    95% KM (Percentile Bootstrap) UCL 0.00962

Theta star 0.0005886

Nu star 424.6 Potential UCLs to Use

SD 0.00223 97.5% KM (Chebyshev) UCL 0.0124

k star 15.16 99% KM (Chebyshev) UCL 0.0148

Mean 0.00892    95% KM (Percentile Bootstrap) UCL 0.00962

Median 0.00825 95% KM (Chebyshev) UCL 0.0111

Minimum 0.00627    95% KM (bootstrap t) UCL 0.00982

Maximum 0.0143    95% KM (BCA) UCL 0.0098

Assuming Gamma Distribution    95% KM (z) UCL 0.00936

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00938

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006521

   95% KM (t) UCL 0.00944

K-S Test Statistic 0.716 Mean 0.00828

5% K-S Critical Value 0.294 SD 0.00221

A-D Test Statistic 0.485 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

nu star 175.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 10.96 Data appear Normal at 5% Significance Level

Theta Star 0.0008472

   95% BCA Bootstrap UCL 0.00931

SD in Original Scale 0.00261

   95% Percentile Bootstrap UCL 0.00912

SD in Log Scale 0.31

Mean in Original Scale 0.00793
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   95% Adjusted Gamma UCL 0.00168

Note: DL/2 is not a recommended method.

AppChi2 16565    95% KM (t) UCL 0.00169

   95% Gamma Approximate UCL 0.00168    95% KM (Percentile Bootstrap) UCL 0.00168

Theta star 2.147E-06

Nu star 16866 Potential UCLs to Use

SD 5.271E-05 97.5% KM (Chebyshev) UCL 0.00181

k star 766.6 99% KM (Chebyshev) UCL 0.0019

Mean 0.00165    95% KM (Percentile Bootstrap) UCL 0.00168

Median 0.00165 95% KM (Chebyshev) UCL 0.00176

Minimum 0.00153    95% KM (bootstrap t) UCL 0.00169

Maximum 0.00172    95% KM (BCA) UCL 0.00168

Assuming Gamma Distribution    95% KM (z) UCL 0.00169

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00169

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.591E-05

   95% KM (t) UCL 0.00169

K-S Test Statistic 0.696 Mean 0.00164

5% K-S Critical Value 0.332 SD 5.793E-05

A-D Test Statistic 0.455 Nonparametric Statistics

5% A-D Critical Value 0.696 Kaplan-Meier (KM) Method

nu star 4731

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 394.2 Data appear Normal at 5% Significance Level

Theta Star 4.168E-06

   95% BCA Bootstrap UCL 0.00167

SD in Original Scale 5.264E-05

   95% Percentile Bootstrap UCL 0.00167

SD in Log Scale 0.0324

Mean in Original Scale 0.00164

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.412

   95% DL/2 (t) UCL 0.00354    95%  H-Stat (DL/2) UCL 0.0124

Mean 0.00271 Mean -6.032

SD 0.00151 SD 0.499

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.896 Shapiro Wilk Test Statistic 0.886

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Note:  It should be noted that even though bootstrap may be performed on this data set
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Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Arsenic, dissolved (mw-13)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Potential UCL to Use Use 95% Student's-t UCL 0.106

   95% Approximate Gamma UCL 0.107

   95% Adjusted Gamma UCL 0.108

97.5% Chebyshev(Mean, Sd) UCL 0.14

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.169

Kolmogorov-Smirnov 5% Critical Value 0.209    95% BCA Bootstrap UCL 0.106

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.126

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 0.106

Kolmogorov-Smirnov Test Statistic 0.152    95% Percentile Bootstrap UCL 0.105

   95% Standard Bootstrap UCL 0.105

Anderson-Darling Test Statistic 0.484    95% Bootstrap-t UCL 0.109

Adjusted Level of Significance 0.0346    95% CLT UCL 0.105

Adjusted Chi Square Value 235.3    95% Jackknife UCL 0.106

nu star 276.4

Approximate Chi Square Value (.05) 238.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.13 Data appear Normal at 5% Significance Level

Theta Star 0.0113

   95% Modified-t UCL 0.106    99% Chebyshev (MVUE) UCL 0.165

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.124

   95% Adjusted-CLT UCL 0.107  97.5% Chebyshev (MVUE) UCL 0.138

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.106    95% H-UCL 0.108

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.897 Shapiro Wilk Test Statistic 0.949

Coefficient of Variation 0.345

Skewness 0.888

Median 0.0819 SD of log Data 0.326

SD 0.0318

Maximum 0.157 Maximum of Log Data -1.852

Mean 0.0921 Mean of log Data -2.436

Raw Statistics Log-transformed Statistics

Minimum 0.052 Minimum of Log Data -2.957

Arsenic, dissolved (mw-12)

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-19) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-19)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-15) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-15)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-14) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-14)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-13) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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   95% DL/2 (t) UCL 0.00631    95%  H-Stat (DL/2) UCL 0.00899

Mean 0.00592 Mean -5.137

SD 0.0007595 SD 0.127

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.953

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0006095 SD of Detected 0.0958

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.00742 Maximum Detected -4.904

Mean of Detected 0.00622 Mean of Detected -5.083

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00552 Minimum Detected -5.199

Number of Distinct Detected Data 9 Number of Non-Detect Data 3

Percent Non-Detects 25.00%

Arsenic, dissolved (mw-20-130)

General Statistics

Number of Valid Data 12 Number of Detected Data 9

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-20-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Arsenic, dissolved (mw-20-100)
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0002002 SD of Detected 0.106

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0022 Maximum Detected -6.119

Mean of Detected 0.00188 Mean of Detected -6.283

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00162 Minimum Detected -6.425

Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 38.46%

Arsenic, dissolved (mw-20-70)

General Statistics

Number of Valid Data 13 Number of Detected Data 8

   95% Adjusted Gamma UCL 0.00658

Note: DL/2 is not a recommended method.

AppChi2 2432    95% KM (t) UCL 0.00659

   95% Gamma Approximate UCL 0.00654    95% KM (Percentile Bootstrap) UCL 0.00656

Theta star 5.875E-05

Nu star 2548 Potential UCLs to Use

SD 0.0005543 97.5% KM (Chebyshev) UCL 0.00749

k star 106.2 99% KM (Chebyshev) UCL 0.00825

Mean 0.00624    95% KM (Percentile Bootstrap) UCL 0.00656

Median 0.00626 95% KM (Chebyshev) UCL 0.00711

Minimum 0.00552    95% KM (bootstrap t) UCL 0.00671

Maximum 0.00742    95% KM (BCA) UCL 0.00657

Assuming Gamma Distribution    95% KM (z) UCL 0.00656

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00659

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002032

   95% KM (t) UCL 0.00659

K-S Test Statistic 0.72 Mean 0.00622

5% K-S Critical Value 0.279 SD 0.0005746

A-D Test Statistic 0.224 Nonparametric Statistics

5% A-D Critical Value 0.72 Kaplan-Meier (KM) Method

nu star 1454

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 80.8 Data appear Normal at 5% Significance Level

Theta Star 7.704E-05

   95% BCA Bootstrap UCL 0.0065

SD in Original Scale 0.0005585

   95% Percentile Bootstrap UCL 0.00647

SD in Log Scale 0.0881

Mean in Original Scale 0.00622

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.083
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   95% Adjusted Gamma UCL 0.00199

Note: DL/2 is not a recommended method.

AppChi2 2396    95% KM (t) UCL 0.002

   95% Gamma Approximate UCL 0.00197    95% KM (Percentile Bootstrap) UCL 0.00199

Theta star 1.951E-05

Nu star 2511 Potential UCLs to Use

SD 0.0001747 97.5% KM (Chebyshev) UCL 0.00232

k star 96.59 99% KM (Chebyshev) UCL 0.00258

Mean 0.00188    95% KM (Percentile Bootstrap) UCL 0.00199

Median 0.00192 95% KM (Chebyshev) UCL 0.00219

Minimum 0.00162    95% KM (bootstrap t) UCL 0.00203

Maximum 0.0022    95% KM (BCA) UCL 0.002

Assuming Gamma Distribution    95% KM (z) UCL 0.00199

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00201

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.078E-05

   95% KM (t) UCL 0.002

K-S Test Statistic 0.715 Mean 0.00188

5% K-S Critical Value 0.294 SD 0.0001873

A-D Test Statistic 0.229 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 1013

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 63.34 Data appear Normal at 5% Significance Level

Theta Star 2.964E-05

   95% BCA Bootstrap UCL 0.00196

SD in Original Scale 0.0001762

   95% Percentile Bootstrap UCL 0.00196

SD in Log Scale 0.0936

Mean in Original Scale 0.00188

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.283

   95% DL/2 (t) UCL 0.00362    95%  H-Stat (DL/2) UCL 0.00725

Mean 0.00289 Mean -5.957

SD 0.00148 SD 0.471

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Test Statistic 0.961

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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Arsenic, dissolved (mw-24a)

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-23) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-23)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-22) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-22)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-21) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

Arsenic, dissolved (mw-21)

General Statistics

Number of Valid Data 4 Number of Detected Data 0
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Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 0.0021 Mean of Detected -6.17

SD of Detected 0.0001746 SD of Detected 0.0818

Minimum Detected 0.00191 Minimum Detected -6.261

Maximum Detected 0.00239 Maximum Detected -6.036

Percent Non-Detects 40.00%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 10 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-25)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-24b) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-24b)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-24a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Percent Non-Detects 25.00%
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Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Arsenic, dissolved (mw-26)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

   95% Adjusted Gamma UCL 0.00221

Note: DL/2 is not a recommended method.

AppChi2 3162    95% KM (t) UCL 0.00223

   95% Gamma Approximate UCL 0.00219    95% KM (Percentile Bootstrap) UCL 0.00221

Theta star 1.277E-05

Nu star 3295 Potential UCLs to Use

SD 0.0001455 97.5% KM (Chebyshev) UCL 0.00254

k star 164.7 99% KM (Chebyshev) UCL 0.00281

Mean 0.0021    95% KM (Percentile Bootstrap) UCL 0.00221

Median 0.00212 95% KM (Chebyshev) UCL 0.00241

Minimum 0.00191    95% KM (bootstrap t) UCL 0.00228

Maximum 0.00239    95% KM (BCA) UCL 0.00221

Assuming Gamma Distribution    95% KM (z) UCL 0.00221

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00223

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.126E-05

   95% KM (t) UCL 0.00223

K-S Test Statistic 0.696 Mean 0.0021

5% K-S Critical Value 0.332 SD 0.0001593

A-D Test Statistic 0.318 Nonparametric Statistics

5% A-D Critical Value 0.696 Kaplan-Meier (KM) Method

nu star 1066

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 88.82 Data appear Normal at 5% Significance Level

Theta Star 2.361E-05

   95% BCA Bootstrap UCL 0.00218

SD in Original Scale 0.0001467

   95% Percentile Bootstrap UCL 0.00217

SD in Log Scale 0.069

Mean in Original Scale 0.0021

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.17

   95% DL/2 (t) UCL 0.00381    95%  H-Stat (DL/2) UCL 0.0135

Mean 0.00301 Mean -5.891

SD 0.00139 SD 0.417

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.918 Shapiro Wilk Test Statistic 0.927
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-31-135) was not processed!

Arsenic, dissolved (mw-31-135)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-30-30) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-30-30)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-3) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-3)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-26) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-33-90)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-33-210) was not processed!

Arsenic, dissolved (mw-33-210)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-32-35) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 33.33%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-32-35)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-31-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Arsenic, dissolved (mw-31-60)
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the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.00134 SD of Detected 0.409

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00483 Maximum Detected -5.333

Mean of Detected 0.00284 Mean of Detected -5.934

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00201 Minimum Detected -6.21

Number of Distinct Detected Data 4 Number of Non-Detect Data 5

Percent Non-Detects 55.56%

General Statistics

Number of Valid Data 9 Number of Detected Data 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-34-55)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-34-100) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-34-100)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-33-90) was not processed!

Number of Valid Observations 1 Number of Distinct Observations 1
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Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 38.46%

Arsenic, dissolved (mw-34-80)

General Statistics

Number of Valid Data 13 Number of Detected Data 8

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 81.8    95% KM (t) UCL 0.00408

   95% Gamma Approximate UCL 0.00363

Theta star 0.0004909

Nu star 104.4 Potential UCLs to Use

SD 0.00106 97.5% KM (Chebyshev) UCL 0.00702

k star 5.799 99% KM (Chebyshev) UCL 0.00951

Mean 0.00285    95% KM (Percentile Bootstrap) UCL 0.00403

Median 0.0025 95% KM (Chebyshev) UCL 0.00576

Minimum 0.0015    95% KM (bootstrap t) UCL 0.00913

Maximum 0.00483    95% KM (BCA) UCL 0.00413

Assuming Gamma Distribution    95% KM (z) UCL 0.00394

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00419

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006705

   95% KM (t) UCL 0.00408

K-S Test Statistic 0.658 Mean 0.00284

5% K-S Critical Value 0.395 SD 0.00116

A-D Test Statistic 0.626 Nonparametric Statistics

5% A-D Critical Value 0.658 Kaplan-Meier (KM) Method

nu star 16.02

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.003 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00142

   95% BCA Bootstrap UCL 0.00346

SD in Original Scale 0.00102

   95% Percentile Bootstrap UCL 0.00336

SD in Log Scale 0.334

Mean in Original Scale 0.00279

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.934

   95% DL/2 (t) UCL 0.00465    95%  H-Stat (DL/2) UCL 0.00978

Mean 0.00376 Mean -5.658

SD 0.00144 SD 0.424

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.739 Shapiro Wilk Test Statistic 0.786

UCL Statistics
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Assuming Gamma Distribution    95% KM (z) UCL 0.00199

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00201

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001158

   95% KM (t) UCL 0.002

K-S Test Statistic 0.716 Mean 0.0018

5% K-S Critical Value 0.294 SD 0.0003064

A-D Test Statistic 0.351 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

nu star 323.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 20.24 Data appear Normal at 5% Significance Level

Theta Star 8.874E-05

   95% BCA Bootstrap UCL 0.00192

SD in Original Scale 0.0002903

   95% Percentile Bootstrap UCL 0.00192

SD in Log Scale 0.168

Mean in Original Scale 0.00179

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.338

   95% DL/2 (t) UCL 0.00359    95%  H-Stat (DL/2) UCL 0.00601

Mean 0.00284 Mean -5.991

SD 0.00153 SD 0.511

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.911

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0003275 SD of Detected 0.192

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00219 Maximum Detected -6.124

Mean of Detected 0.0018 Mean of Detected -6.338

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0013 Minimum Detected -6.645
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.00317 Minimum Detected -5.754

Number of Distinct Detected Data 7 Number of Non-Detect Data 5

Percent Non-Detects 38.46%

General Statistics

Number of Valid Data 13 Number of Detected Data 8

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-37d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-35-60) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-35-60)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-35-135) was not processed!

Arsenic, dissolved (mw-35-135)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

   95% Adjusted Gamma UCL 0.00199

Note: DL/2 is not a recommended method.

AppChi2 730.4    95% KM (t) UCL 0.002

   95% Gamma Approximate UCL 0.00197    95% KM (Percentile Bootstrap) UCL 0.00198

Theta star 5.911E-05

Nu star 794.8 Potential UCLs to Use

SD 0.0002889 97.5% KM (Chebyshev) UCL 0.00252

k star 30.57 99% KM (Chebyshev) UCL 0.00295

Mean 0.00181    95% KM (Percentile Bootstrap) UCL 0.00198

Median 0.00186 95% KM (Chebyshev) UCL 0.0023

Minimum 0.0013    95% KM (bootstrap t) UCL 0.002

Maximum 0.00219    95% KM (BCA) UCL 0.00196
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Mean 0.00354    95% KM (Percentile Bootstrap) UCL 0.00369

Minimum 0.00317    95% KM (bootstrap t) UCL 0.00372

Maximum 0.00397    95% KM (BCA) UCL 0.00369

Assuming Gamma Distribution    95% KM (z) UCL 0.0037

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00372

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001011

   95% KM (t) UCL 0.00371

K-S Test Statistic 0.715 Mean 0.00353

5% K-S Critical Value 0.294 SD 0.0002674

A-D Test Statistic 0.272 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 1743

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 108.9 Data appear Normal at 5% Significance Level

Theta Star 3.242E-05

   95% BCA Bootstrap UCL 0.00364

SD in Original Scale 0.0002515

   95% Percentile Bootstrap UCL 0.00364

SD in Log Scale 0.0713

Mean in Original Scale 0.00353

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.649

   95% DL/2 (t) UCL 0.00432    95%  H-Stat (DL/2) UCL 0.0089

Mean 0.0039 Mean -5.567

SD 0.0008396 SD 0.218

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.941

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0002859 SD of Detected 0.0811

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00397 Maximum Detected -5.529

Mean of Detected 0.00353 Mean of Detected -5.649
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-38s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-38s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-38d) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-38d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-37s) was not processed!

Arsenic, dissolved (mw-37s)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

   95% Adjusted Gamma UCL 0.00369

Note: DL/2 is not a recommended method.

AppChi2 4178    95% KM (t) UCL 0.00371

   95% Gamma Approximate UCL 0.00367    95% KM (Percentile Bootstrap) UCL 0.00369

Theta star 2.126E-05

Nu star 4330 Potential UCLs to Use

SD 0.0002495 97.5% KM (Chebyshev) UCL 0.00416

k star 166.5 99% KM (Chebyshev) UCL 0.00454

Median 0.00359 95% KM (Chebyshev) UCL 0.00397
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General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-40s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-40d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-40d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-4)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-39-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-39-60)
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-44-125) was not processed!

Arsenic, dissolved (mw-44-125)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-44-115) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 33.33%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-44-115)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-43-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-43-25)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-40s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

Number of Valid Data 3 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-48)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-47-55) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-47-55)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-46-175) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-46-175)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-45-095a) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-45-095a)
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Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-51) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Arsenic, dissolved (mw-51)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-50-200) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-50-200)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-5) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-5)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-48) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-9)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-8) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-7)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (mw-6)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.75

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.00139 SD of Detected 0.406

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00477 Maximum Detected -5.345

Mean of Detected 0.00316 Mean of Detected -5.815

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00236 Minimum Detected -6.049

Number of Distinct Detected Data 2 Number of Non-Detect Data 12

Percent Non-Detects 80.00%

Arsenic, dissolved (ow-1d)

General Statistics

Number of Valid Data 15 Number of Detected Data 3

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (mw-9) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1
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SD of Detected 0.0007995 SD of Detected 0.421

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00269 Maximum Detected -5.918

Mean of Detected 0.00177 Mean of Detected -6.397

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00122 Minimum Detected -6.709

Number of Distinct Detected Data 3 Number of Non-Detect Data 11

Percent Non-Detects 78.57%

Arsenic, dissolved (ow-1m)

General Statistics

Number of Valid Data 14 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00458

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00477

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00818

k star     N/A    99% KM (Chebyshev) UCL 0.0112

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00477

Median     N/A    95% KM (Chebyshev) UCL 0.00666

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.00477

Assuming Gamma Distribution    95% KM (z) UCL 0.00448

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00484

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0008033

   95% KM (t) UCL 0.00458

K-S Test Statistic     N/A    Mean 0.00316

5% K-S Critical Value     N/A    SD 0.00114

A-D Test Statistic 0.62 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00371

SD in Original Scale 0.0012

   95% Percentile Bootstrap UCL 0.00369

SD in Log Scale 0.374

Mean in Original Scale 0.00319

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.815

   95% DL/2 (t) UCL 0.00404    95%  H-Stat (DL/2) UCL 0.00547

Mean 0.00347 Mean -5.725

SD 0.00127 SD 0.355

DL/2 Substitution Method DL/2 Substitution Method
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SD     N/A    97.5% KM (Chebyshev) UCL 0.00466

k star     N/A    99% KM (Chebyshev) UCL 0.00637

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00269

Median     N/A    95% KM (Chebyshev) UCL 0.00379

Minimum     N/A       95% KM (bootstrap t) UCL 0.00669

Maximum     N/A       95% KM (BCA) UCL 0.00269

Assuming Gamma Distribution    95% KM (z) UCL 0.00253

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00274

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004616

   95% KM (t) UCL 0.00259

K-S Test Statistic     N/A    Mean 0.00177

5% K-S Critical Value     N/A    SD 0.0006528

A-D Test Statistic 0.435 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00215

SD in Original Scale 0.0007402

   95% Percentile Bootstrap UCL 0.00212

SD in Log Scale 0.409

Mean in Original Scale 0.0018

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.397

   95% DL/2 (t) UCL 0.00369    95%  H-Stat (DL/2) UCL 0.00656

Mean 0.00306 Mean -5.88

SD 0.00134 SD 0.447

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic 0.882

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00377    95%  H-Stat (DL/2) UCL 0.00682

Mean 0.00307 Mean -5.888

SD 0.00141 SD 0.484

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0001273 SD of Detected 0.104

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00132 Maximum Detected -6.63

Mean of Detected 0.00123 Mean of Detected -6.703

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00114 Minimum Detected -6.777

Number of Distinct Detected Data 2 Number of Non-Detect Data 11

Percent Non-Detects 84.62%

Arsenic, dissolved (ow-1s)

General Statistics

Number of Valid Data 13 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00259

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.00269

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0006979 SD of Detected 0.265

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0033 Maximum Detected -5.714

Mean of Detected 0.0025 Mean of Detected -6.014

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Number of Distinct Detected Data 3 Number of Non-Detect Data 11

Percent Non-Detects 78.57%

Arsenic, dissolved (ow-2d)

General Statistics

Number of Valid Data 14 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00139

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00132

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00179

k star     N/A    99% KM (Chebyshev) UCL 0.00213

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00132

Median     N/A    95% KM (Chebyshev) UCL 0.00162

Minimum     N/A       95% KM (bootstrap t) UCL 0.00137

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00138

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00145

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00009

   95% KM (t) UCL 0.00139

K-S Test Statistic     N/A    Mean 0.00123

5% K-S Critical Value     N/A    SD 0.00009

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    
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   95% Adjusted Gamma UCL     N/A

AppChi2     N/A       95% KM (t) UCL 0.00322

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00502

k star     N/A    99% KM (Chebyshev) UCL 0.00651

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00426

Minimum     N/A       95% KM (bootstrap t) UCL 0.00596

Maximum     N/A       95% KM (BCA) UCL 0.0033

Assuming Gamma Distribution    95% KM (z) UCL 0.00317

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00335

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004029

   95% KM (t) UCL 0.00322

K-S Test Statistic     N/A    Mean 0.0025

5% K-S Critical Value     N/A    SD 0.0005698

A-D Test Statistic 0.413 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00282

SD in Original Scale 0.0006563

   95% Percentile Bootstrap UCL 0.0028

SD in Log Scale 0.259

Mean in Original Scale 0.00252

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.014

   95% DL/2 (t) UCL 0.00378    95%  H-Stat (DL/2) UCL 0.00564

Mean 0.00322 Mean -5.798

SD 0.0012 SD 0.344

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.892

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
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SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00346    95%  H-Stat (DL/2) UCL 0.00692

Mean 0.00275 Mean -6.052

SD 0.00143 SD 0.636

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0004031 SD of Detected 0.3

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00165 Maximum Detected -6.407

Mean of Detected 0.00137 Mean of Detected -6.619

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00108 Minimum Detected -6.831

Number of Distinct Detected Data 2 Number of Non-Detect Data 11

Percent Non-Detects 84.62%

Arsenic, dissolved (ow-2m)

General Statistics

Number of Valid Data 13 Number of Detected Data 2

Note: DL/2 is not a recommended method.
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The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 4.243E-05 SD of Detected 0.0175

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00245 Maximum Detected -6.012

Mean of Detected 0.00242 Mean of Detected -6.024

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00239 Minimum Detected -6.036

Number of Distinct Detected Data 2 Number of Non-Detect Data 11

Percent Non-Detects 84.62%

Arsenic, dissolved (ow-2s)

General Statistics

Number of Valid Data 13 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00166

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00165

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00264

k star     N/A    99% KM (Chebyshev) UCL 0.00345

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00165

Median     N/A    95% KM (Chebyshev) UCL 0.00223

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.00165

Assuming Gamma Distribution    95% KM (z) UCL 0.00163

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00174

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0002194

   95% KM (t) UCL 0.00166

K-S Test Statistic     N/A    Mean 0.00127

5% K-S Critical Value     N/A    SD 0.0002687

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    
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   95% Adjusted Gamma UCL     N/A

AppChi2     N/A       95% KM (t) UCL 0.00247

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00261

k star     N/A    99% KM (Chebyshev) UCL 0.00272

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00255

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.00245

Assuming Gamma Distribution    95% KM (z) UCL 0.00247

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00249

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00003

   95% KM (t) UCL 0.00247

K-S Test Statistic     N/A    Mean 0.00242

5% K-S Critical Value     N/A    SD 0.00003

A-D Test Statistic 0.378 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00386    95%  H-Stat (DL/2) UCL 0.00489

Mean 0.00326 Mean -5.783

SD 0.00121 SD 0.337

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (ow-5d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (ow-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Arsenic, dissolved (ow-3s)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (ow-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 33.33%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (ow-3m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (ow-3d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Arsenic, dissolved (ow-3d)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.



2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

2471

2472

2473

2474

2475

2476

2477

2478

2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

A B C D E F G H I J K L

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

A-D Test Statistic 0.566 Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00304

   95% BCA Bootstrap UCL 0.00306

Mean in Original Scale 0.00237

SD in Original Scale 0.00156

MLE method failed to converge properly Mean in Log Scale -6.246

SD in Log Scale 0.663

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00139 SD 0.468

   95% DL/2 (t) UCL 0.00384    95%  H-Stat (DL/2) UCL 0.00655

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00318 Mean -5.848

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.771 Shapiro Wilk Test Statistic 0.791

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 0.00233 Mean of Detected -6.246

SD of Detected 0.0018 SD of Detected 0.713

Minimum Detected 0.00124 Minimum Detected -6.693

Maximum Detected 0.00441 Maximum Detected -5.424

Percent Non-Detects 78.57%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 14 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 11
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.666 Shapiro Wilk Test Statistic 0.766

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 0.00458 Mean of Detected -6.057

SD of Detected 0.00655 SD of Detected 1.228

Minimum Detected 0.00105 Minimum Detected -6.859

Maximum Detected 0.0144 Maximum Detected -4.241

Percent Non-Detects 71.43%

Raw Statistics Log-transformed Statistics

Number of Valid Data 14 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 10

Note: DL/2 is not a recommended method.

Arsenic, dissolved (ow-5m)

General Statistics

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.00417

k star     N/A    99% KM (Chebyshev) UCL 0.0127

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00687

SD     N/A    97.5% KM (Chebyshev) UCL 0.00883

Maximum     N/A       95% KM (BCA) UCL 0.00441

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0045

Minimum     N/A       95% KM (bootstrap t) UCL 0.052

   95% KM (t) UCL 0.00417

Assuming Gamma Distribution    95% KM (z) UCL 0.00404

5% K-S Critical Value     N/A    SD 0.00147

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00104

K-S Test Statistic     N/A    Mean 0.00233
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SD of Detected 0.0004652 SD of Detected 0.264

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00222 Maximum Detected -6.11

Mean of Detected 0.0017 Mean of Detected -6.403

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00133 Minimum Detected -6.623

Number of Distinct Detected Data 3 Number of Non-Detect Data 11

Percent Non-Detects 78.57%

Arsenic, dissolved (ow-5s)

General Statistics

Number of Valid Data 14 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 4.434    95% KM (BCA) UCL 0.00492

   95% Gamma Approximate UCL 0.00984

Theta star 0.0105

Nu star 10.78 Potential UCLs to Use

SD 0.00394 97.5% KM (Chebyshev) UCL 0.00883

k star 0.385 99% KM (Chebyshev) UCL 0.0127

Mean 0.00405    95% KM (Percentile Bootstrap) UCL 0.00428

Median 0.0037 95% KM (Chebyshev) UCL 0.00684

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0126

Maximum 0.0144    95% KM (BCA) UCL 0.00492

Assuming Gamma Distribution    95% KM (z) UCL 0.00398

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00394

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00106

   95% KM (t) UCL 0.00411

K-S Test Statistic 0.668 Mean 0.00224

5% K-S Critical Value 0.404 SD 0.00338

A-D Test Statistic 0.726 Nonparametric Statistics

5% A-D Critical Value 0.668 Kaplan-Meier (KM) Method

nu star 3.083

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.385 Data appear Lognormal at 5% Significance Level

Theta Star 0.0119

   95% BCA Bootstrap UCL 0.00517

SD in Original Scale 0.00355

   95% Percentile Bootstrap UCL 0.00432

SD in Log Scale 0.868

Mean in Original Scale 0.00254

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.429

   95% DL/2 (t) UCL 0.00522    95%  H-Stat (DL/2) UCL 0.00965

Mean 0.00363 Mean -5.862

SD 0.00336 SD 0.665

DL/2 Substitution Method DL/2 Substitution Method
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SD     N/A    97.5% KM (Chebyshev) UCL 0.00337

k star     N/A    99% KM (Chebyshev) UCL 0.00437

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00287

Minimum     N/A       95% KM (bootstrap t) UCL 0.0033

Maximum     N/A       95% KM (BCA) UCL 0.00222

Assuming Gamma Distribution    95% KM (z) UCL 0.00214

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00226

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0002686

   95% KM (t) UCL 0.00217

K-S Test Statistic     N/A    Mean 0.0017

5% K-S Critical Value     N/A    SD 0.0003799

A-D Test Statistic 0.34 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00192

SD in Original Scale 0.0004528

   95% Percentile Bootstrap UCL 0.0019

SD in Log Scale 0.264

Mean in Original Scale 0.00171

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.403

   95% DL/2 (t) UCL 0.00368    95%  H-Stat (DL/2) UCL 0.00549

Mean 0.00304 Mean -5.882

SD 0.00134 SD 0.43

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Test Statistic 0.943

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-1d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Arsenic, dissolved (pt-1d)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pe-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pe-1)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (park moabi-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Arsenic, dissolved (park moabi-4)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00217

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use
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Arsenic, dissolved (pt-2m)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-2d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-2d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-1s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Arsenic, dissolved (pt-1s)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-1m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Arsenic, dissolved (pt-1m)



2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

2807

2808

2809

A B C D E F G H I J K L

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-3m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-3d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Arsenic, dissolved (pt-3d)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-2s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-2m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-4m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Arsenic, dissolved (pt-4m)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-4d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-4d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Arsenic, dissolved (pt-3s)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-5s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-5m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Arsenic, dissolved (pt-5m)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-5d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-5d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-4s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-4s)
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-6s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-6m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Arsenic, dissolved (pt-6m)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-6d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-6d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-5s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-7s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Arsenic, dissolved (pt-7s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-7m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-7m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-7d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-7d)

The data set for variable Arsenic, dissolved (pt-6s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-9d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-8s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Arsenic, dissolved (pt-8s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-8m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-8m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-8d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Arsenic, dissolved (pt-8d)
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pti-1d) was not processed!

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pti-1d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-9s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Arsenic, dissolved (pt-9s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-9m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pt-9m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pt-9d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Arsenic, dissolved (ptr-2)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (ptr-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (ptr-1)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pti-1s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (pti-1s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (pti-1m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Arsenic, dissolved (pti-1m)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Warning: This data set only has 3 observations!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Arsenic, dissolved (tw-2s)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Arsenic, dissolved (tw-2d) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 4

Percent Non-Detects 80.00%

Arsenic, dissolved (tw-2d)

General Statistics

Number of Valid Data 5 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (tw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (tw-1)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (ptr-2) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (tw-3d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Arsenic, dissolved (tw-3d)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic, dissolved (tw-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Potential UCL to Use Use 95% H-UCL 0.0658

   95% Approximate Gamma UCL 0.0651

   95% Adjusted Gamma UCL 0.0651

97.5% Chebyshev(Mean, Sd) UCL 0.0795

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.091

Kolmogorov-Smirnov 5% Critical Value 0.0774    95% BCA Bootstrap UCL 0.0654

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0736

Anderson-Darling 5% Critical Value 0.76    95% Hall's Bootstrap UCL 0.0654

Kolmogorov-Smirnov Test Statistic 0.0846    95% Percentile Bootstrap UCL 0.0653

   95% Standard Bootstrap UCL 0.0651

Anderson-Darling Test Statistic 1.423    95% Bootstrap-t UCL 0.0655

Adjusted Level of Significance 0.0484    95% CLT UCL 0.0651

Adjusted Chi Square Value 792.2    95% Jackknife UCL 0.0652

nu star 859.9

Approximate Chi Square Value (.05) 792.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.885 Data appear Lognormal at 5% Significance Level

Theta Star 0.0208

   95% Modified-t UCL 0.0652    99% Chebyshev (MVUE) UCL 0.0917

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0739

   95% Adjusted-CLT UCL 0.0655  97.5% Chebyshev (MVUE) UCL 0.0799

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0652    95% H-UCL 0.0658

Lilliefors Critical Value 0.0726 Lilliefors Critical Value 0.0726

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.163 Lilliefors Test Statistic 0.0451

Coefficient of Variation 0.635

Skewness 1.361

Median 0.0488 SD of log Data 0.601

SD 0.0381

Maximum 0.188 Maximum of Log Data -1.671

Mean 0.06 Mean of log Data -2.993

Raw Statistics Log-transformed Statistics

Minimum 0.0115 Minimum of Log Data -4.465

Barium, dissolved (1)

General Statistics

Number of Valid Observations 149 Number of Distinct Observations 137

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

A B C D E F G H I J K L

K-S Test Statistic 0.682 Mean 0.0461

A-D Test Statistic 0.52 Nonparametric Statistics

5% A-D Critical Value 0.682 Kaplan-Meier (KM) Method

nu star 15.94

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.594 Data appear Normal at 5% Significance Level

Theta Star 0.0289

   95% BCA Bootstrap UCL 0.0578

SD in Original Scale 0.0224

   95% Percentile Bootstrap UCL 0.0578

SD in Log Scale 0.548

Mean in Original Scale 0.0452

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.22

   95% DL/2 (t) UCL 0.123    95%  H-Stat (DL/2) UCL 1.087

Mean 0.0851 Mean -2.724

SD 0.057 SD 0.831

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic 0.821

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0251 SD of Detected 0.624

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0721 Maximum Detected -2.63

Mean of Detected 0.0461 Mean of Detected -3.22

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0203 Minimum Detected -3.897

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

Barium, dissolved (cw-1d)

General Statistics

Number of Valid Data 8 Number of Detected Data 5
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   95% DL/2 (t) UCL 0.115    95%  H-Stat (DL/2) UCL 0.362

Mean 0.0867 Mean -2.541

SD 0.0419 SD 0.461

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.894 Shapiro Wilk Test Statistic 0.912

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0179 SD of Detected 0.277

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0862 Maximum Detected -2.451

Mean of Detected 0.0656 Mean of Detected -2.755

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0444 Minimum Detected -3.115

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

Percent Non-Detects 25.00%

Barium, dissolved (cw-1m)

General Statistics

Number of Valid Data 8 Number of Detected Data 6

   95% Adjusted Gamma UCL 0.076

Note: DL/2 is not a recommended method.

AppChi2 29.4    95% KM (t) UCL 0.0673

   95% Gamma Approximate UCL 0.0685    95% KM (Percentile Bootstrap) UCL 0.0631

Theta star 0.017

Nu star 43.53 Potential UCLs to Use

SD 0.0224 97.5% KM (Chebyshev) UCL 0.116

k star 2.72 99% KM (Chebyshev) UCL 0.158

Mean 0.0463    95% KM (Percentile Bootstrap) UCL 0.0631

Median 0.0476 95% KM (Chebyshev) UCL 0.095

Minimum 0.0203    95% KM (bootstrap t) UCL 0.0736

Maximum 0.0721    95% KM (BCA) UCL 0.0631

Assuming Gamma Distribution    95% KM (z) UCL 0.0645

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0683

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0112

   95% KM (t) UCL 0.0673

5% K-S Critical Value 0.359 SD 0.0224
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Warning:  There are only 5 Detected Values in this data

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0304 SD of Detected 0.903

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0766 Maximum Detected -2.569

Mean of Detected 0.0435 Mean of Detected -3.412

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0106 Minimum Detected -4.547

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

Barium, dissolved (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.0825

Note: DL/2 is not a recommended method.

AppChi2 160.6    95% KM (t) UCL 0.0795

   95% Gamma Approximate UCL 0.0788    95% KM (Percentile Bootstrap) UCL 0.0769

Theta star 0.00551

Nu star 191.7 Potential UCLs to Use

SD 0.016 97.5% KM (Chebyshev) UCL 0.111

k star 11.98 99% KM (Chebyshev) UCL 0.138

Mean 0.066    95% KM (Percentile Bootstrap) UCL 0.0769

Median 0.0636 95% KM (Chebyshev) UCL 0.0975

Minimum 0.0444    95% KM (bootstrap t) UCL 0.0833

Maximum 0.0862    95% KM (BCA) UCL 0.0773

Assuming Gamma Distribution    95% KM (z) UCL 0.0777

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0798

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00732

   95% KM (t) UCL 0.0795

K-S Test Statistic 0.698 Mean 0.0656

5% K-S Critical Value 0.332 SD 0.0164

A-D Test Statistic 0.35 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 96.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.07 Data appear Normal at 5% Significance Level

Theta Star 0.00813

   95% BCA Bootstrap UCL 0.0743

SD in Original Scale 0.016

   95% Percentile Bootstrap UCL 0.0742

SD in Log Scale 0.248

Mean in Original Scale 0.0653

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.755
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   95% Adjusted Gamma UCL 0.0877

Note: DL/2 is not a recommended method.

AppChi2 13.59    95% KM (t) UCL 0.0692

   95% Gamma Approximate UCL 0.0756    95% KM (Percentile Bootstrap) UCL 0.0639

Theta star 0.0294

Nu star 23.66 Potential UCLs to Use

SD 0.0274 97.5% KM (Chebyshev) UCL 0.128

k star 1.478 99% KM (Chebyshev) UCL 0.179

Mean 0.0434    95% KM (Percentile Bootstrap) UCL 0.0639

Median 0.0437 95% KM (Chebyshev) UCL 0.103

Minimum 0.0106    95% KM (bootstrap t) UCL 0.0743

Maximum 0.0766    95% KM (BCA) UCL 0.0655

Assuming Gamma Distribution    95% KM (z) UCL 0.0659

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0704

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0136

   95% KM (t) UCL 0.0692

K-S Test Statistic 0.685 Mean 0.0435

5% K-S Critical Value 0.361 SD 0.0272

A-D Test Statistic 0.421 Nonparametric Statistics

5% A-D Critical Value 0.685 Kaplan-Meier (KM) Method

nu star 9.143

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.914 Data appear Normal at 5% Significance Level

Theta Star 0.0476

   95% BCA Bootstrap UCL 0.0573

SD in Original Scale 0.0277

   95% Percentile Bootstrap UCL 0.0571

SD in Log Scale 0.798

Mean in Original Scale 0.0421

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.412

   95% DL/2 (t) UCL 0.123    95%  H-Stat (DL/2) UCL 1.804

Mean 0.0834 Mean -2.844

SD 0.0597 SD 1.04

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.884 Shapiro Wilk Test Statistic 0.868

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00266

K-S Test Statistic 0.696 Mean 0.0593

5% K-S Critical Value 0.332 SD 0.00594

A-D Test Statistic 0.537 Nonparametric Statistics

5% A-D Critical Value 0.696 Kaplan-Meier (KM) Method

nu star 570.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 47.57 Data appear Normal at 5% Significance Level

Theta Star 0.00125

   95% BCA Bootstrap UCL 0.0621

SD in Original Scale 0.00579

   95% Percentile Bootstrap UCL 0.0622

SD in Log Scale 0.101

Mean in Original Scale 0.0592

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.831

   95% DL/2 (t) UCL 0.11    95%  H-Stat (DL/2) UCL 0.343

Mean 0.082 Mean -2.598

SD 0.0424 SD 0.443

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.89 Shapiro Wilk Test Statistic 0.87

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.00651 SD of Detected 0.114

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0684 Maximum Detected -2.682

Mean of Detected 0.0593 Mean of Detected -2.831

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0481 Minimum Detected -3.034

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

Percent Non-Detects 25.00%

Barium, dissolved (cw-2m)

General Statistics

Number of Valid Data 8 Number of Detected Data 6
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.135    95%  H-Stat (DL/2) UCL 1.102

Mean 0.097 Mean -2.606

SD 0.056 SD 0.934

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.927 Shapiro Wilk Test Statistic 0.899

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0461 SD of Detected 0.961

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.119 Maximum Detected -2.129

Mean of Detected 0.0652 Mean of Detected -3.031

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0127 Minimum Detected -4.366

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

Barium, dissolved (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.0649

Note: DL/2 is not a recommended method.

AppChi2 1073    95% KM (t) UCL 0.0643

   95% Gamma Approximate UCL 0.0637    95% KM (Percentile Bootstrap) UCL 0.063

Theta star 0.0008262

Nu star 1151 Potential UCLs to Use

SD 0.00579 97.5% KM (Chebyshev) UCL 0.0759

k star 71.93 99% KM (Chebyshev) UCL 0.0857

Mean 0.0594    95% KM (Percentile Bootstrap) UCL 0.063

Median 0.0598 95% KM (Chebyshev) UCL 0.0709

Minimum 0.0481    95% KM (bootstrap t) UCL 0.0635

Maximum 0.0684    95% KM (BCA) UCL 0.0631

Assuming Gamma Distribution    95% KM (z) UCL 0.0636

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0644

   95% KM (t) UCL 0.0643
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Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0072 SD of Detected 0.144

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0611 Maximum Detected -2.795

Mean of Detected 0.0524 Mean of Detected -2.957

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0413 Minimum Detected -3.187

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

Barium, dissolved (cw-3m)

General Statistics

Number of Valid Data 8 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.135

Note: DL/2 is not a recommended method.

AppChi2 12.41    95% KM (t) UCL 0.104

   95% Gamma Approximate UCL 0.116    95% KM (Percentile Bootstrap) UCL 0.0977

Theta star 0.047

Nu star 22.1 Potential UCLs to Use

SD 0.0418 97.5% KM (Chebyshev) UCL 0.194

k star 1.381 99% KM (Chebyshev) UCL 0.27

Mean 0.065    95% KM (Percentile Bootstrap) UCL 0.0977

Median 0.0662 95% KM (Chebyshev) UCL 0.155

Minimum 0.0127    95% KM (bootstrap t) UCL 0.108

Maximum 0.119    95% KM (BCA) UCL 0.1

Assuming Gamma Distribution    95% KM (z) UCL 0.0991

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.106

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0206

   95% KM (t) UCL 0.104

K-S Test Statistic 0.685 Mean 0.0652

5% K-S Critical Value 0.361 SD 0.0412

A-D Test Statistic 0.34 Nonparametric Statistics

5% A-D Critical Value 0.685 Kaplan-Meier (KM) Method

nu star 8.577

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.858 Data appear Normal at 5% Significance Level

Theta Star 0.076

   95% BCA Bootstrap UCL 0.0857

SD in Original Scale 0.0427

   95% Percentile Bootstrap UCL 0.0873

SD in Log Scale 0.851

Mean in Original Scale 0.0633

MLE method failed to converge properly Mean in Log Scale -3.031
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Barium, dissolved (cw-4d)

   95% Adjusted Gamma UCL 0.0587

Note: DL/2 is not a recommended method.

AppChi2 673.4    95% KM (t) UCL 0.0585

   95% Gamma Approximate UCL 0.0574    95% KM (Percentile Bootstrap) UCL 0.057

Theta star 0.00114

Nu star 735.4 Potential UCLs to Use

SD 0.00639 97.5% KM (Chebyshev) UCL 0.0725

k star 45.96 99% KM (Chebyshev) UCL 0.0844

Mean 0.0525    95% KM (Percentile Bootstrap) UCL 0.057

Median 0.0539 95% KM (Chebyshev) UCL 0.0664

Minimum 0.0413    95% KM (bootstrap t) UCL 0.0576

Maximum 0.0611    95% KM (BCA) UCL 0.0572

Assuming Gamma Distribution    95% KM (z) UCL 0.0577

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0588

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00322

   95% KM (t) UCL 0.0585

K-S Test Statistic 0.678 Mean 0.0524

5% K-S Critical Value 0.357 SD 0.00644

A-D Test Statistic 0.366 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 250.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 25.09 Data appear Normal at 5% Significance Level

Theta Star 0.00209

   95% BCA Bootstrap UCL 0.0556

SD in Original Scale 0.00642

   95% Percentile Bootstrap UCL 0.0558

SD in Log Scale 0.127

Mean in Original Scale 0.0523

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.957

   95% DL/2 (t) UCL 0.123    95%  H-Stat (DL/2) UCL 0.441

Mean 0.089 Mean -2.559

SD 0.0508 SD 0.559

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.911

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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Assuming Gamma Distribution    95% KM (z) UCL 0.0647

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00957

   95% KM (t) UCL 0.0671

K-S Test Statistic 0.68 Mean 0.049

5% K-S Critical Value 0.358 SD 0.0191

A-D Test Statistic 0.587 Nonparametric Statistics

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method

nu star 28.54

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.854 Data appear Normal at 5% Significance Level

Theta Star 0.0172

   95% BCA Bootstrap UCL 0.0597

SD in Original Scale 0.0185

   95% Percentile Bootstrap UCL 0.0579

SD in Log Scale 0.378

Mean in Original Scale 0.0484

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.092

   95% DL/2 (t) UCL 0.124    95%  H-Stat (DL/2) UCL 0.905

Mean 0.0869 Mean -2.644

SD 0.0547 SD 0.699

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.826

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0214 SD of Detected 0.43

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0741 Maximum Detected -2.602

Mean of Detected 0.049 Mean of Detected -3.092

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0301 Minimum Detected -3.503

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

General Statistics

Number of Valid Data 8 Number of Detected Data 5
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SD in Log Scale 0.042

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.642

   95% DL/2 (t) UCL 0.128    95%  H-Stat (DL/2) UCL 0.349

Mean 0.101 Mean -2.363

SD 0.0408 SD 0.387

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.94

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.00338 SD of Detected 0.0472

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0758 Maximum Detected -2.58

Mean of Detected 0.0713 Mean of Detected -2.642

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0674 Minimum Detected -2.697

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

Barium, dissolved (cw-4m)

General Statistics

Number of Valid Data 8 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.0701

Note: DL/2 is not a recommended method.

AppChi2 60.62    95% KM (t) UCL 0.0671

   95% Gamma Approximate UCL 0.0652    95% KM (Percentile Bootstrap) UCL 0.0641

Theta star 0.00981

Nu star 80.27 Potential UCLs to Use

SD 0.0188 97.5% KM (Chebyshev) UCL 0.109

k star 5.017 99% KM (Chebyshev) UCL 0.144

Mean 0.0492    95% KM (Percentile Bootstrap) UCL 0.0641

Median 0.0443 95% KM (Chebyshev) UCL 0.0907

Minimum 0.0301    95% KM (bootstrap t) UCL 0.138

Maximum 0.0741    95% KM (BCA) UCL 0.0631

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0679



584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

A B C D E F G H I J K L

Number of Distinct Detected Data 14 Number of Non-Detect Data 4

Percent Non-Detects 22.22%

General Statistics

Number of Valid Data 18 Number of Detected Data 14

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-10)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-1) was not processed!

Barium, dissolved (mw-1)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

   95% Adjusted Gamma UCL 0.074

Note: DL/2 is not a recommended method.

AppChi2 6407    95% KM (t) UCL 0.0742

   95% Gamma Approximate UCL 0.0735    95% KM (Percentile Bootstrap) UCL 0.0737

Theta star 0.0001731

Nu star 6595 Potential UCLs to Use

SD 0.00298 97.5% KM (Chebyshev) UCL 0.0807

k star 412.2 99% KM (Chebyshev) UCL 0.0863

Mean 0.0714    95% KM (Percentile Bootstrap) UCL 0.0737

Median 0.0709 95% KM (Chebyshev) UCL 0.0779

Minimum 0.0674    95% KM (bootstrap t) UCL 0.0772

Maximum 0.0758    95% KM (BCA) UCL 0.0737

Assuming Gamma Distribution    95% KM (z) UCL 0.0738

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0743

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00151

   95% KM (t) UCL 0.0742

K-S Test Statistic 0.678 Mean 0.0713

5% K-S Critical Value 0.357 SD 0.00302

A-D Test Statistic 0.316 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 2239

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 223.9 Data appear Normal at 5% Significance Level

Theta Star 0.0003184

   95% BCA Bootstrap UCL 0.073

SD in Original Scale 0.003

   95% Percentile Bootstrap UCL 0.073

Mean in Original Scale 0.0713
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k star 5.228 99% KM (Chebyshev) UCL 0.155

Theta star 0.0114

Median 0.0539 95% KM (Chebyshev) UCL 0.101

SD 0.032 97.5% KM (Chebyshev) UCL 0.119

Maximum 0.18    95% KM (BCA) UCL 0.0795

Mean 0.0595    95% KM (Percentile Bootstrap) UCL 0.0769

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0759

Minimum 0.025    95% KM (bootstrap t) UCL 0.108

   95% KM (t) UCL 0.0758

Assuming Gamma Distribution    95% KM (z) UCL 0.0748

5% K-S Critical Value 0.229 SD 0.0347

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00963

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

K-S Test Statistic 0.738 Mean 0.059

A-D Test Statistic 1.822 Nonparametric Statistics

Theta Star 0.0144

nu star 115

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.107 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0724

   95% BCA Bootstrap UCL 0.0797

Mean in Original Scale 0.058

SD in Original Scale 0.032

MLE method failed to converge properly Mean in Log Scale -2.93

SD in Log Scale 0.374

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0624 SD 0.624

   95% DL/2 (t) UCL 0.11    95%  H-Stat (DL/2) UCL 0.187

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0848 Mean -2.672

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.533 Shapiro Wilk Test Statistic 0.751

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.036 SD of Detected 0.415

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.18 Maximum Detected -1.715

Mean of Detected 0.059 Mean of Detected -2.93

Raw Statistics Log-transformed Statistics

Minimum Detected 0.025 Minimum Detected -3.689
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A-D Test Statistic 2.539 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

nu star 44.27

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.012 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0278

   95% BCA Bootstrap UCL 0.0928

SD in Original Scale 0.0482

   95% Percentile Bootstrap UCL 0.0793

SD in Log Scale 0.476

Mean in Original Scale 0.054

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.08

   95% DL/2 (t) UCL 0.119    95%  H-Stat (DL/2) UCL 0.237

Mean 0.0833 Mean -2.79

SD 0.0758 SD 0.752

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.425 Shapiro Wilk Test Statistic 0.569

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.056 Mean of Detected -3.08

SD of Detected 0.0546 SD of Detected 0.535

Minimum Detected 0.028 Minimum Detected -3.576

Maximum Detected 0.22 Maximum Detected -1.514

Percent Non-Detects 21.43%

Raw Statistics Log-transformed Statistics

Number of Valid Data 14 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 3

Note: DL/2 is not a recommended method.

Barium, dissolved (mw-11)

General Statistics

   95% Gamma Approximate UCL 0.0712

   95% Adjusted Gamma UCL 0.0724

Nu star 188.2 Potential UCLs to Use

AppChi2 157.5    95% KM (BCA) UCL 0.0795
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MLE method failed to converge properly Mean in Log Scale -2.818

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0639 SD 0.589

   95% DL/2 (t) UCL 0.121    95%  H-Stat (DL/2) UCL 0.174

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0972 Mean -2.506

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0208 SD of Detected 0.326

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.11 Maximum Detected -2.207

Mean of Detected 0.0628 Mean of Detected -2.818

Raw Statistics Log-transformed Statistics

Minimum Detected 0.034 Minimum Detected -3.381

Number of Distinct Detected Data 15 Number of Non-Detect Data 6

Percent Non-Detects 28.57%

Barium, dissolved (mw-12)

General Statistics

Number of Valid Data 21 Number of Detected Data 15

   95% Adjusted Gamma UCL 0.0791

Note: DL/2 is not a recommended method.

AppChi2 54.38    95% KM (BCA) UCL 0.0919

   95% Gamma Approximate UCL 0.076

Theta star 0.0217

Nu star 73.06 Potential UCLs to Use

SD 0.0483 97.5% KM (Chebyshev) UCL 0.159

k star 2.609 99% KM (Chebyshev) UCL 0.22

Mean 0.0566    95% KM (Percentile Bootstrap) UCL 0.0868

Median 0.0418 95% KM (Chebyshev) UCL 0.128

Minimum 0.028    95% KM (bootstrap t) UCL 0.337

Maximum 0.22    95% KM (BCA) UCL 0.0919

Assuming Gamma Distribution    95% KM (z) UCL 0.0831

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0855

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0165

   95% KM (t) UCL 0.0852

K-S Test Statistic 0.735 Mean 0.056

5% K-S Critical Value 0.257 SD 0.0521



796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

841

842

843

844

845

846

847

848

A B C D E F G H I J K L

Warning:  There are only 5 Detected Values in this data

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.0599 Mean of Detected -2.821

SD of Detected 0.00692 SD of Detected 0.111

Minimum Detected 0.0543 Minimum Detected -2.913

Maximum Detected 0.071 Maximum Detected -2.645

Percent Non-Detects 28.57%

Raw Statistics Log-transformed Statistics

Number of Valid Data 7 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 2

Note: DL/2 is not a recommended method.

Barium, dissolved (mw-13)

General Statistics

   95% Gamma Approximate UCL 0.071    95% KM (Percentile Bootstrap) UCL 0.0714

   95% Adjusted Gamma UCL 0.0716

Nu star 444.8 Potential UCLs to Use

AppChi2 396.9    95% KM (t) UCL 0.072

k star 10.59 99% KM (Chebyshev) UCL 0.116

Theta star 0.00598

Median 0.0607 95% KM (Chebyshev) UCL 0.0861

SD 0.0187 97.5% KM (Chebyshev) UCL 0.0962

Maximum 0.11    95% KM (BCA) UCL 0.0716

Mean 0.0633    95% KM (Percentile Bootstrap) UCL 0.0714

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0721

Minimum 0.034    95% KM (bootstrap t) UCL 0.0723

   95% KM (t) UCL 0.072

Assuming Gamma Distribution    95% KM (z) UCL 0.0716

5% K-S Critical Value 0.222 SD 0.0201

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00536

5% A-D Critical Value 0.737 Kaplan-Meier (KM) Method

K-S Test Statistic 0.737 Mean 0.0628

A-D Test Statistic 0.346 Nonparametric Statistics

Theta Star 0.00763

nu star 246.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.226 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0687

   95% BCA Bootstrap UCL 0.0691

Mean in Original Scale 0.0623

SD in Original Scale 0.0187

SD in Log Scale 0.296



849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866

867

868

869

870

871

872

873

874

875

876

877

878

879

880

881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

A B C D E F G H I J K L

   95% Adjusted Gamma UCL 0.066

Note: DL/2 is not a recommended method.

AppChi2 1025    95% KM (t) UCL 0.0659

   95% Gamma Approximate UCL 0.0646    95% KM (Percentile Bootstrap) UCL 0.0648

Theta star 0.0007649

Nu star 1101 Potential UCLs to Use

SD 0.00567 97.5% KM (Chebyshev) UCL 0.0792

k star 78.62 99% KM (Chebyshev) UCL 0.0906

Mean 0.0601    95% KM (Percentile Bootstrap) UCL 0.0648

Median 0.0608 95% KM (Chebyshev) UCL 0.0733

Minimum 0.0543    95% KM (bootstrap t) UCL 0.0814

Maximum 0.071    95% KM (BCA) UCL 0.0653

Assuming Gamma Distribution    95% KM (z) UCL 0.0649

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0661

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00309

   95% KM (t) UCL 0.0659

K-S Test Statistic 0.678 Mean 0.0599

5% K-S Critical Value 0.357 SD 0.00619

A-D Test Statistic 0.435 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 397

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 39.7 Data appear Normal at 5% Significance Level

Theta Star 0.00151

   95% BCA Bootstrap UCL 0.0641

SD in Original Scale 0.00565

   95% Percentile Bootstrap UCL 0.0632

SD in Log Scale 0.0906

Mean in Original Scale 0.0598

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.821

   95% DL/2 (t) UCL 0.155    95%  H-Stat (DL/2) UCL 0.467

Mean 0.0999 Mean -2.484

SD 0.0744 SD 0.601

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.87

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00494

K-S Test Statistic 0.696 Mean 0.108

5% K-S Critical Value 0.332 SD 0.0111

A-D Test Statistic 0.406 Nonparametric Statistics

5% A-D Critical Value 0.696 Kaplan-Meier (KM) Method

nu star 608.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 50.72 Data appear Normal at 5% Significance Level

Theta Star 0.00213

   95% BCA Bootstrap UCL 0.118

SD in Original Scale 0.0111

   95% Percentile Bootstrap UCL 0.115

SD in Log Scale 0.0982

Mean in Original Scale 0.108

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.229

   95% DL/2 (t) UCL 0.169    95%  H-Stat (DL/2) UCL 0.337

Mean 0.128 Mean -2.109

SD 0.0547 SD 0.333

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.869 Shapiro Wilk Test Statistic 0.891

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0121 SD of Detected 0.108

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.13 Maximum Detected -2.04

Mean of Detected 0.108 Mean of Detected -2.229

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0968 Minimum Detected -2.335

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 14.29%

Barium, dissolved (mw-14)

General Statistics

Number of Valid Data 7 Number of Detected Data 6
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.167    95%  H-Stat (DL/2) UCL 0.524

Mean 0.105 Mean -2.417

SD 0.0751 SD 0.585

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.884 Shapiro Wilk Test Statistic 0.941

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0271 SD of Detected 0.33

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.12 Maximum Detected -2.12

Mean of Detected 0.0759 Mean of Detected -2.624

Raw Statistics Log-transformed Statistics

Minimum Detected 0.052 Minimum Detected -2.957

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Barium, dissolved (mw-15)

General Statistics

Number of Valid Data 6 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.12

Note: DL/2 is not a recommended method.

AppChi2 871.7    95% KM (t) UCL 0.118

   95% Gamma Approximate UCL 0.117    95% KM (Percentile Bootstrap) UCL 0.117

Theta star 0.00161

Nu star 942 Potential UCLs to Use

SD 0.0111 97.5% KM (Chebyshev) UCL 0.139

k star 67.28 99% KM (Chebyshev) UCL 0.157

Mean 0.108    95% KM (Percentile Bootstrap) UCL 0.117

Median 0.11 95% KM (Chebyshev) UCL 0.13

Minimum 0.0968    95% KM (bootstrap t) UCL 0.123

Maximum 0.13    95% KM (BCA) UCL 0.116

Assuming Gamma Distribution    95% KM (z) UCL 0.116

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.118

   95% KM (t) UCL 0.118
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Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.00412 SD of Detected 0.0509

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.086 Maximum Detected -2.453

Mean of Detected 0.0808 Mean of Detected -2.517

Raw Statistics Log-transformed Statistics

Minimum Detected 0.076 Minimum Detected -2.577

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

Barium, dissolved (mw-19)

General Statistics

Number of Valid Data 5 Number of Detected Data 4

   95% Adjusted Gamma UCL 0.112

Note: DL/2 is not a recommended method.

AppChi2 61.11    95% KM (t) UCL 0.1

   95% Gamma Approximate UCL 0.101    95% KM (Percentile Bootstrap) UCL 0.0964

Theta star 0.0113

Nu star 80.82 Potential UCLs to Use

SD 0.0242 97.5% KM (Chebyshev) UCL 0.152

k star 6.735 99% KM (Chebyshev) UCL 0.196

Mean 0.0764    95% KM (Percentile Bootstrap) UCL 0.0964

Median 0.0744 95% KM (Chebyshev) UCL 0.129

Minimum 0.052    95% KM (bootstrap t) UCL 0.122

Maximum 0.12    95% KM (BCA) UCL 0.095

Assuming Gamma Distribution    95% KM (z) UCL 0.0959

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.101

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0121

   95% KM (t) UCL 0.1

K-S Test Statistic 0.679 Mean 0.0759

5% K-S Critical Value 0.358 SD 0.0242

A-D Test Statistic 0.302 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 45.72

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.572 Data appear Normal at 5% Significance Level

Theta Star 0.0166

   95% BCA Bootstrap UCL 0.0938

SD in Original Scale 0.0243

   95% Percentile Bootstrap UCL 0.0911

SD in Log Scale 0.295

Mean in Original Scale 0.0754

MLE method failed to converge properly Mean in Log Scale -2.624
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Barium, dissolved (mw-20-100)

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 2446    95% KM (t) UCL 0.0852

   95% Gamma Approximate UCL 0.0848    95% KM (Percentile Bootstrap) UCL 0.0838

Theta star 0.0003158

Nu star 2562 Potential UCLs to Use

SD 0.00358 97.5% KM (Chebyshev) UCL 0.0937

k star 256.2 99% KM (Chebyshev) UCL 0.101

Mean 0.0809    95% KM (Percentile Bootstrap) UCL 0.0838

Median 0.0812 95% KM (Chebyshev) UCL 0.0898

Minimum 0.076    95% KM (bootstrap t) UCL 0.0858

Maximum 0.086    95% KM (BCA) UCL 0.0836

Assuming Gamma Distribution    95% KM (z) UCL 0.0842

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0853

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00206

   95% KM (t) UCL 0.0852

K-S Test Statistic 0.657 Mean 0.0808

5% K-S Critical Value 0.394 SD 0.00357

A-D Test Statistic 0.231 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 1031

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 128.9 Data appear Normal at 5% Significance Level

Theta Star 0.0006269

   95% BCA Bootstrap UCL 0.083

SD in Original Scale 0.00357

   95% Percentile Bootstrap UCL 0.083

SD in Log Scale 0.044

Mean in Original Scale 0.0808

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.517

   95% DL/2 (t) UCL 0.187    95%  H-Stat (DL/2) UCL 1.414

Mean 0.115 Mean -2.291

SD 0.0758 SD 0.507

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.983 Shapiro Wilk Test Statistic 0.985

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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Assuming Gamma Distribution    95% KM (z) UCL 0.0383

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00352

   95% KM (t) UCL 0.04

K-S Test Statistic 0.657 Mean 0.0325

5% K-S Critical Value 0.394 SD 0.0061

A-D Test Statistic 0.29 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 59.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 7.487 Data appear Normal at 5% Significance Level

Theta Star 0.00434

   95% BCA Bootstrap UCL 0.0376

SD in Original Scale 0.00611

   95% Percentile Bootstrap UCL 0.0364

SD in Log Scale 0.184

Mean in Original Scale 0.0324

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.444

   95% DL/2 (t) UCL 0.169    95%  H-Stat (DL/2) UCL 7.355

Mean 0.076 Mean -3.032

SD 0.0975 SD 0.938

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.964

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.00705 SD of Detected 0.213

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.042 Maximum Detected -3.17

Mean of Detected 0.0325 Mean of Detected -3.444

Raw Statistics Log-transformed Statistics

Minimum Detected 0.025 Minimum Detected -3.689

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

General Statistics

Number of Valid Data 5 Number of Detected Data 4
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   95% Percentile Bootstrap UCL 0.0333

   95% BCA Bootstrap UCL 0.0338

Mean in Original Scale 0.0301

SD in Original Scale 0.00756

MLE method failed to converge properly Mean in Log Scale -3.53

SD in Log Scale 0.226

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0657 SD 0.768

   95% DL/2 (t) UCL 0.0877    95%  H-Stat (DL/2) UCL 0.185

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0589 Mean -3.192

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.79 Shapiro Wilk Test Statistic 0.834

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.00834 SD of Detected 0.248

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.049 Maximum Detected -3.016

Mean of Detected 0.0302 Mean of Detected -3.53

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0215 Minimum Detected -3.84

Number of Distinct Detected Data 12 Number of Non-Detect Data 3

Percent Non-Detects 18.75%

Barium, dissolved (mw-20-130)

General Statistics

Number of Valid Data 16 Number of Detected Data 13

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 120.1    95% KM (t) UCL 0.04

   95% Gamma Approximate UCL 0.04    95% KM (Percentile Bootstrap) UCL 0.0378

Theta star 0.00222

Nu star 147.1 Potential UCLs to Use

SD 0.00611 97.5% KM (Chebyshev) UCL 0.0545

k star 14.71 99% KM (Chebyshev) UCL 0.0676

Mean 0.0327    95% KM (Percentile Bootstrap) UCL 0.0378

Median 0.032 95% KM (Chebyshev) UCL 0.0479

Minimum 0.025    95% KM (bootstrap t) UCL 0.0447

Maximum 0.042    95% KM (BCA) UCL 0.0378

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0403
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5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.839 Shapiro Wilk Test Statistic 0.846

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.0439 Mean of Detected -3.15

SD of Detected 0.00988 SD of Detected 0.222

Minimum Detected 0.033 Minimum Detected -3.411

Maximum Detected 0.0591 Maximum Detected -2.829

Percent Non-Detects 17.65%

Raw Statistics Log-transformed Statistics

Number of Valid Data 17 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non-Detect Data 3

Note: DL/2 is not a recommended method.

Barium, dissolved (mw-20-70)

General Statistics

   95% Gamma Approximate UCL 0.0338

   95% Adjusted Gamma UCL 0.0342

Nu star 513.9 Potential UCLs to Use

AppChi2 462.3    95% KM (Chebyshev) UCL 0.0403

k star 16.06 99% KM (Chebyshev) UCL 0.0532

Theta star 0.00189

Median 0.0268 95% KM (Chebyshev) UCL 0.0403

SD 0.00757 97.5% KM (Chebyshev) UCL 0.0446

Maximum 0.049    95% KM (BCA) UCL 0.0341

Mean 0.0304    95% KM (Percentile Bootstrap) UCL 0.034

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0343

Minimum 0.0215    95% KM (bootstrap t) UCL 0.0362

   95% KM (t) UCL 0.0343

Assuming Gamma Distribution    95% KM (z) UCL 0.034

5% K-S Critical Value 0.236 SD 0.00801

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00231

5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

K-S Test Statistic 0.733 Mean 0.0302

A-D Test Statistic 1.221 Nonparametric Statistics

Theta Star 0.00236

nu star 332.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.78 Data do not follow a Discernable Distribution (0.05)
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SD of Detected 0.00265 SD of Detected 0.0673

Maximum Detected 0.042 Maximum Detected -3.17

Mean of Detected 0.04 Mean of Detected -3.22

Raw Statistics Log-transformed Statistics

Minimum Detected 0.037 Minimum Detected -3.297

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Barium, dissolved (mw-21)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

   95% Adjusted Gamma UCL 0.0487

Note: DL/2 is not a recommended method.

AppChi2 656    95% KM (BCA) UCL 0.0484

   95% Gamma Approximate UCL 0.0482

Theta star 0.00209

Nu star 717.2 Potential UCLs to Use

SD 0.00905 97.5% KM (Chebyshev) UCL 0.0603

k star 21.09 99% KM (Chebyshev) UCL 0.0701

Mean 0.0441    95% KM (Percentile Bootstrap) UCL 0.0482

Median 0.0409 95% KM (Chebyshev) UCL 0.0554

Minimum 0.033    95% KM (bootstrap t) UCL 0.049

Maximum 0.0591    95% KM (BCA) UCL 0.0484

Assuming Gamma Distribution    95% KM (z) UCL 0.0482

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0485

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00264

   95% KM (t) UCL 0.0485

K-S Test Statistic 0.734 Mean 0.0439

5% K-S Critical Value 0.228 SD 0.00952

A-D Test Statistic 1.035 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 480.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 17.15 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00256

   95% BCA Bootstrap UCL 0.0477

SD in Original Scale 0.00905

   95% Percentile Bootstrap UCL 0.0471

SD in Log Scale 0.204

Mean in Original Scale 0.0437

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.15

   95% DL/2 (t) UCL 0.0935    95%  H-Stat (DL/2) UCL 0.138

Mean 0.0685 Mean -2.899

SD 0.0592 SD 0.603

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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SD     N/A    97.5% KM (Chebyshev) UCL 0.0495

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.042

Median     N/A    95% KM (Chebyshev) UCL 0.0467

Minimum     N/A       95% KM (bootstrap t) UCL 0.0431

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.0425

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0433

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00153

   95% KM (t) UCL 0.0429

K-S Test Statistic     N/A    Mean 0.04

5% K-S Critical Value     N/A    SD 0.00216

A-D Test Statistic 0.406 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0411

SD in Original Scale 0.00214

   95% Percentile Bootstrap UCL 0.0411

SD in Log Scale 0.0539

Mean in Original Scale 0.04

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.22

   95% DL/2 (t) UCL 0.193    95%  H-Stat (DL/2) UCL 0.688

Mean 0.134 Mean -2.266

SD 0.088 SD 0.819

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Test Statistic 0.886

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204
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SD in Log Scale 0.575

Mean in Original Scale 0.188

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.843

   95% DL/2 (t) UCL 0.308    95%  H-Stat (DL/2) UCL 0.277

Mean 0.209 Mean -1.696

SD 0.135 SD 0.504

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.896

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.215 SD of Detected 0.8

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.5 Maximum Detected -0.693

Mean of Detected 0.253 Mean of Detected -1.599

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Number of Distinct Detected Data 3 Number of Non-Detect Data 4

Percent Non-Detects 57.14%

Barium, dissolved (mw-22)

General Statistics

Number of Valid Data 7 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0429

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.042

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

k star     N/A    99% KM (Chebyshev) UCL 0.0552
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Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 2.955 SD of Detected 2.108

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 5.3 Maximum Detected 1.668

Mean of Detected 1.89 Mean of Detected -0.675

Raw Statistics Log-transformed Statistics

Minimum Detected 0.089 Minimum Detected -2.419

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Barium, dissolved (mw-23)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.303

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.5

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.568

k star     N/A    99% KM (Chebyshev) UCL 0.797

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.5

Median     N/A    95% KM (Chebyshev) UCL 0.452

Minimum     N/A       95% KM (bootstrap t) UCL 0.571

Maximum     N/A       95% KM (BCA) UCL 0.5

Assuming Gamma Distribution    95% KM (z) UCL 0.284

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.294

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0617

   95% KM (t) UCL 0.303

K-S Test Statistic     N/A    Mean 0.183

5% K-S Critical Value     N/A    SD 0.131

A-D Test Statistic 0.431 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.32

SD in Original Scale 0.143

   95% Percentile Bootstrap UCL 0.28
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Barium, dissolved (mw-24a)

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 2.219

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 5.3

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 5.421

k star     N/A    99% KM (Chebyshev) UCL 8.148

Mean     N/A       95% KM (Percentile Bootstrap) UCL 5.3

Median     N/A    95% KM (Chebyshev) UCL 4.033

Minimum     N/A       95% KM (bootstrap t) UCL 11.42

Maximum     N/A       95% KM (BCA) UCL 5.3

Assuming Gamma Distribution    95% KM (z) UCL 2.035

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.053

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.736

   95% KM (t) UCL 2.219

K-S Test Statistic     N/A    Mean 0.824

5% K-S Critical Value     N/A    SD 1.694

A-D Test Statistic 0.401 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 2.724

SD in Original Scale 1.804

   95% Percentile Bootstrap UCL 2.085

SD in Log Scale 1.475

Mean in Original Scale 0.853

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.387

   95% DL/2 (t) UCL 2.039    95%  H-Stat (DL/2) UCL 1.684

Mean 0.827 Mean -1.311

SD 1.808 SD 1.262

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.777 Shapiro Wilk Test Statistic 0.94

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.
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K-S Test Statistic 0.68 Mean 0.165

A-D Test Statistic 0.8 Nonparametric Statistics

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method

nu star 2.381

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.298 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.881

   95% BCA Bootstrap UCL 0.437

SD in Original Scale 0.342

   95% Percentile Bootstrap UCL 0.425

SD in Log Scale 1.277

Mean in Original Scale 0.17

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.82

   95% DL/2 (t) UCL 0.468    95%  H-Stat (DL/2) UCL 5.923

Mean 0.228 Mean -2.193

SD 0.326 SD 1.27

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.643 Shapiro Wilk Test Statistic 0.737

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.455 SD of Detected 1.669

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.944 Maximum Detected -0.0576

Mean of Detected 0.262 Mean of Detected -2.543

Raw Statistics Log-transformed Statistics

Minimum Detected 0.026 Minimum Detected -3.65

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Percent Non-Detects 42.86%

General Statistics

Number of Valid Data 7 Number of Detected Data 4
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Mean 0.0773 Mean -2.984

SD 0.0966 SD 0.901

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.951 Shapiro Wilk Test Statistic 0.929

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.00451 SD of Detected 0.138

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.0386 Maximum Detected -3.255

Mean of Detected 0.0342 Mean of Detected -3.384

Raw Statistics Log-transformed Statistics

Minimum Detected 0.028 Minimum Detected -3.576

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

Barium, dissolved (mw-24b)

General Statistics

Number of Valid Data 5 Number of Detected Data 4

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2 2.654    99% KM (Chebyshev) UCL 1.547

   95% Gamma Approximate UCL 0.779

Theta star 0.469

Nu star 7.859 Potential UCLs to Use

SD 0.329 97.5% KM (Chebyshev) UCL 1.032

k star 0.561 99% KM (Chebyshev) UCL 1.547

Mean 0.263    95% KM (Percentile Bootstrap) UCL 0.427

Median 0.131 95% KM (Chebyshev) UCL 0.77

Minimum 0.026    95% KM (bootstrap t) UCL 7.951

Maximum 0.944    95% KM (BCA) UCL 0.427

Assuming Gamma Distribution    95% KM (z) UCL 0.393

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.417

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.139

   95% KM (t) UCL 0.435

5% K-S Critical Value 0.41 SD 0.318
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-24br) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Percent Non-Detects 25.00%

Barium, dissolved (mw-24br)

General Statistics

Number of Valid Data 4 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2 318.2    95% KM (t) UCL 0.039

   95% Gamma Approximate UCL 0.0389    95% KM (Percentile Bootstrap) UCL 0.0372

Theta star 0.0009485

Nu star 361.3 Potential UCLs to Use

SD 0.00392 97.5% KM (Chebyshev) UCL 0.0482

k star 36.13 99% KM (Chebyshev) UCL 0.0566

Mean 0.0343    95% KM (Percentile Bootstrap) UCL 0.0372

Median 0.0347 95% KM (Chebyshev) UCL 0.044

Minimum 0.028    95% KM (bootstrap t) UCL 0.0383

Maximum 0.0386    95% KM (BCA) UCL 0.037

Assuming Gamma Distribution    95% KM (z) UCL 0.0379

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0391

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00226

   95% KM (t) UCL 0.039

K-S Test Statistic 0.656 Mean 0.0342

5% K-S Critical Value 0.394 SD 0.00391

A-D Test Statistic 0.306 Nonparametric Statistics

5% A-D Critical Value 0.656 Kaplan-Meier (KM) Method

nu star 146

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 18.25 Data appear Normal at 5% Significance Level

Theta Star 0.00187

   95% BCA Bootstrap UCL 0.0362

SD in Original Scale 0.00391

   95% Percentile Bootstrap UCL 0.0366

SD in Log Scale 0.119

Mean in Original Scale 0.0341

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.384

   95% DL/2 (t) UCL 0.169    95%  H-Stat (DL/2) UCL 7.401
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Assuming Gamma Distribution    95% KM (z) UCL 0.0424

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0426

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0009831

   95% KM (t) UCL 0.0426

K-S Test Statistic 0.726 Mean 0.0408

5% K-S Critical Value 0.254 SD 0.00311

A-D Test Statistic 0.447 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

nu star 2925

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 133 Data appear Normal at 5% Significance Level

Theta Star 0.000307

   95% BCA Bootstrap UCL 0.0424

SD in Original Scale 0.00292

   95% Percentile Bootstrap UCL 0.0421

SD in Log Scale 0.0687

Mean in Original Scale 0.0408

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.201

   95% DL/2 (t) UCL 0.102    95%  H-Stat (DL/2) UCL 0.223

Mean 0.0714 Mean -2.885

SD 0.0648 SD 0.642

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.873 Shapiro Wilk Test Statistic 0.901

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.0408 Mean of Detected -3.201

SD of Detected 0.00326 SD of Detected 0.0766

Minimum Detected 0.037 Minimum Detected -3.297

Maximum Detected 0.0489 Maximum Detected -3.018

Percent Non-Detects 21.43%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 14 Number of Detected Data 11

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Barium, dissolved (mw-25)
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   95% DL/2 (t) UCL 0.213    95%  H-Stat (DL/2) UCL 0.483

Mean 0.149 Mean -2.13

SD 0.0873 SD 0.818

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.767 Shapiro Wilk Test Statistic 0.789

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0765 SD of Detected 0.874

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.17 Maximum Detected -1.772

Mean of Detected 0.0817 Mean of Detected -2.78

Raw Statistics Log-transformed Statistics

Minimum Detected 0.036 Minimum Detected -3.324

Number of Distinct Detected Data 3 Number of Non-Detect Data 4

Percent Non-Detects 57.14%

Barium, dissolved (mw-26)

General Statistics

Number of Valid Data 7 Number of Detected Data 3

   95% Adjusted Gamma UCL 0.0425

Note: DL/2 is not a recommended method.

AppChi2 4755    95% KM (t) UCL 0.0426

   95% Gamma Approximate UCL 0.0423    95% KM (Percentile Bootstrap) UCL 0.0425

Theta star 0.000233

Nu star 4917 Potential UCLs to Use

SD 0.00292 97.5% KM (Chebyshev) UCL 0.047

k star 175.6 99% KM (Chebyshev) UCL 0.0506

Mean 0.0409    95% KM (Percentile Bootstrap) UCL 0.0425

Median 0.0408 95% KM (Chebyshev) UCL 0.0451

Minimum 0.037    95% KM (bootstrap t) UCL 0.0436

Maximum 0.0489    95% KM (BCA) UCL 0.0425
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-27-60)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-27-20) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Percent Non-Detects 25.00%

Barium, dissolved (mw-27-20)

General Statistics

Number of Valid Data 4 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.168

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.358

k star     N/A    99% KM (Chebyshev) UCL 0.521

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.274

Minimum     N/A       95% KM (bootstrap t) UCL 2.727

Maximum     N/A       95% KM (BCA) UCL 0.17

Assuming Gamma Distribution    95% KM (z) UCL 0.154

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.179

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0442

   95% KM (t) UCL 0.168

K-S Test Statistic     N/A    Mean 0.0817

5% K-S Critical Value     N/A    SD 0.0625

A-D Test Statistic 0.571 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Lognormal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.112

SD in Original Scale 0.0517

   95% Percentile Bootstrap UCL 0.104

SD in Log Scale 0.647

Mean in Original Scale 0.0749

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.78
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Warning: This data set only has 1 observations!

Barium, dissolved (mw-28-90)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-28-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 25.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-28-25)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-27-85) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Barium, dissolved (mw-27-85)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-27-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2
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Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.413 Mean of Detected -1.423

SD of Detected 0.476 SD of Detected 1.211

Minimum Detected 0.083 Minimum Detected -2.489

Maximum Detected 1.1 Maximum Detected 0.0953

Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-30-30)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-3) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-3)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-29) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Percent Non-Detects 25.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-29)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-28-90) was not processed!
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   95% Adjusted Gamma UCL     N/A

AppChi2 1.92    95% KM (t) UCL 0.797

   95% Gamma Approximate UCL 1.398    95% KM (Percentile Bootstrap) UCL 0.693

Theta star 0.628

Nu star 6.537 Potential UCLs to Use

SD 0.413 97.5% KM (Chebyshev) UCL 1.627

k star 0.654 99% KM (Chebyshev) UCL 2.375

Mean 0.411    95% KM (Percentile Bootstrap) UCL 0.693

Median 0.37 95% KM (Chebyshev) UCL 1.247

Minimum 0.083    95% KM (bootstrap t) UCL 11.71

Maximum 1.1    95% KM (BCA) UCL 0.697

Assuming Gamma Distribution    95% KM (z) UCL 0.699

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.79

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.202

   95% KM (t) UCL 0.797

K-S Test Statistic 0.666 Mean 0.367

5% K-S Critical Value 0.402 SD 0.385

A-D Test Statistic 0.379 Nonparametric Statistics

5% A-D Critical Value 0.666 Kaplan-Meier (KM) Method

nu star 3.46

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.433 Data appear Normal at 5% Significance Level

Theta Star 0.955

   95% BCA Bootstrap UCL 0.754

SD in Original Scale 0.429

   95% Percentile Bootstrap UCL 0.697

SD in Log Scale 1.07

Mean in Original Scale 0.361

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.518

   95% DL/2 (t) UCL 0.78    95%  H-Stat (DL/2) UCL 2.862

Mean 0.381 Mean -1.415

SD 0.419 SD 1.049

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.905

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data



2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

A B C D E F G H I J K L

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.0444 Mean of Detected -3.127

SD of Detected 0.00817 SD of Detected 0.185

Minimum Detected 0.0357 Minimum Detected -3.333

Maximum Detected 0.054 Maximum Detected -2.919

Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 6 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-31-60)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-31-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-31-135)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-30-50) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Barium, dissolved (mw-30-50)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Note: DL/2 is not a recommended method.
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   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 310.4    95% KM (t) UCL 0.0527

   95% Gamma Approximate UCL 0.0509    95% KM (Percentile Bootstrap) UCL 0.0507

Theta star 0.00152

Nu star 352.9 Potential UCLs to Use

SD 0.00635 97.5% KM (Chebyshev) UCL 0.0699

k star 29.41 99% KM (Chebyshev) UCL 0.0851

Mean 0.0448    95% KM (Percentile Bootstrap) UCL 0.0507

Median 0.0455 95% KM (Chebyshev) UCL 0.0622

Minimum 0.0357    95% KM (bootstrap t) UCL 0.0536

Maximum 0.054    95% KM (BCA) UCL 0.0505

Assuming Gamma Distribution    95% KM (z) UCL 0.0511

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0531

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00408

   95% KM (t) UCL 0.0527

K-S Test Statistic 0.656 Mean 0.0444

5% K-S Critical Value 0.394 SD 0.00707

A-D Test Statistic 0.246 Nonparametric Statistics

5% A-D Critical Value 0.656 Kaplan-Meier (KM) Method

nu star 80.11

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 10.01 Data appear Normal at 5% Significance Level

Theta Star 0.00444

   95% BCA Bootstrap UCL 0.0483

SD in Original Scale 0.00633

   95% Percentile Bootstrap UCL 0.0483

SD in Log Scale 0.143

Mean in Original Scale 0.0442

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.127

   95% DL/2 (t) UCL 0.167    95%  H-Stat (DL/2) UCL 1.306

Mean 0.0963 Mean -2.632

SD 0.0866 SD 0.797

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Test Statistic 0.97

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Barium, dissolved (mw-33-210)

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-33-150) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-33-150)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-32-35) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-32-35)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-32-20) was not processed!

Barium, dissolved (mw-32-20)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-34-100) was not processed!

Percent Non-Detects 50.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-34-100)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-33-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Percent Non-Detects 33.33%

Barium, dissolved (mw-33-90)

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-33-40) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-33-40)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-33-210) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Percent Non-Detects 66.67%



2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.07

SD in Original Scale 0.0206

   95% Percentile Bootstrap UCL 0.0701

SD in Log Scale 0.451

Mean in Original Scale 0.0606

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.877

   95% DL/2 (t) UCL 0.137    95%  H-Stat (DL/2) UCL 0.571

Mean 0.0984 Mean -2.532

SD 0.0675 SD 0.719

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.803

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0236 SD of Detected 0.532

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0876 Maximum Detected -2.435

Mean of Detected 0.0619 Mean of Detected -2.877

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0186 Minimum Detected -3.985

Number of Distinct Detected Data 7 Number of Non-Detect Data 3

Percent Non-Detects 30.00%

Barium, dissolved (mw-34-55)

General Statistics

Number of Valid Data 10 Number of Detected Data 7

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.911 Shapiro Wilk Test Statistic 0.912

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.00895 SD of Detected 0.221

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0541 Maximum Detected -2.917

Mean of Detected 0.0409 Mean of Detected -3.219

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0299 Minimum Detected -3.51

Number of Distinct Detected Data 10 Number of Non-Detect Data 4

Percent Non-Detects 26.67%

Barium, dissolved (mw-34-80)

General Statistics

Number of Valid Data 15 Number of Detected Data 11

   95% Adjusted Gamma UCL 0.0839

Note: DL/2 is not a recommended method.

AppChi2 79    95% KM (t) UCL 0.0783

   95% Gamma Approximate UCL 0.0802    95% KM (Percentile Bootstrap) UCL 0.0752

Theta star 0.0124

Nu star 101.2 Potential UCLs to Use

SD 0.0203 97.5% KM (Chebyshev) UCL 0.118

k star 5.061 99% KM (Chebyshev) UCL 0.151

Mean 0.0626    95% KM (Percentile Bootstrap) UCL 0.0752

Median 0.066 95% KM (Chebyshev) UCL 0.101

Minimum 0.0186    95% KM (bootstrap t) UCL 0.076

Maximum 0.0876    95% KM (BCA) UCL 0.075

Assuming Gamma Distribution    95% KM (z) UCL 0.0766

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0787

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00893

   95% KM (t) UCL 0.0783

K-S Test Statistic 0.71 Mean 0.0619

5% K-S Critical Value 0.313 SD 0.0219

A-D Test Statistic 0.516 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 44.34

k star (bias corrected) 3.167 Data appear Normal at 5% Significance Level

Theta Star 0.0196
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Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-35-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 3 Number of Distinct Observations 3

Note: DL/2 is not a recommended method.

Barium, dissolved (mw-35-135)

General Statistics

   95% Gamma Approximate UCL 0.0452    95% KM (Percentile Bootstrap) UCL 0.0451

   95% Adjusted Gamma UCL 0.0457

Nu star 685.9 Potential UCLs to Use

AppChi2 626.1    95% KM (t) UCL 0.0457

k star 22.86 99% KM (Chebyshev) UCL 0.0678

Theta star 0.0018

Median 0.0396 95% KM (Chebyshev) UCL 0.0527

SD 0.00793 97.5% KM (Chebyshev) UCL 0.0578

Maximum 0.0541    95% KM (BCA) UCL 0.0454

Mean 0.0412    95% KM (Percentile Bootstrap) UCL 0.0451

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0457

Minimum 0.0299    95% KM (bootstrap t) UCL 0.0458

   95% KM (t) UCL 0.0457

Assuming Gamma Distribution    95% KM (z) UCL 0.0453

5% K-S Critical Value 0.255 SD 0.00854

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0027

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

K-S Test Statistic 0.729 Mean 0.0409

A-D Test Statistic 0.41 Nonparametric Statistics

Theta Star 0.00245

nu star 367

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 16.68 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0439

   95% BCA Bootstrap UCL 0.0442

Mean in Original Scale 0.0407

SD in Original Scale 0.00793

MLE method failed to converge properly Mean in Log Scale -3.219

SD in Log Scale 0.196

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0779 SD 0.758

   95% DL/2 (t) UCL 0.119    95%  H-Stat (DL/2) UCL 0.295

Mean 0.0833 Mean -2.798



2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

A B C D E F G H I J K L

Warning: This data set only has 1 observations!

Number of Valid Observations 1 Number of Distinct Observations 1

Barium, dissolved (mw-36-40)

General Statistics

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-36-20) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 1 Number of Distinct Observations 1

Barium, dissolved (mw-36-20)

General Statistics

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-36-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 1 Number of Distinct Observations 1

Barium, dissolved (mw-36-100)

General Statistics

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-35-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 2 Number of Distinct Observations 2

Barium, dissolved (mw-35-60)

General Statistics
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-36-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 1 Number of Distinct Observations 1

Barium, dissolved (mw-36-90)

General Statistics

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-36-70) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 1 Number of Distinct Observations 1

Barium, dissolved (mw-36-70)

General Statistics

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-36-50) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 1 Number of Distinct Observations 1

Barium, dissolved (mw-36-50)

General Statistics

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-36-40) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Mean 0.0482    95% KM (Percentile Bootstrap) UCL 0.0522

Median 0.0454 95% KM (Chebyshev) UCL 0.0592

Minimum 0.0398    95% KM (bootstrap t) UCL 0.0541

Maximum 0.0659    95% KM (BCA) UCL 0.0524

Assuming Gamma Distribution    95% KM (z) UCL 0.0522

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0526

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00258

   95% KM (t) UCL 0.0526

K-S Test Statistic 0.729 Mean 0.048

5% K-S Critical Value 0.255 SD 0.00814

A-D Test Statistic 0.681 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

nu star 594.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 27.03 Data appear Normal at 5% Significance Level

Theta Star 0.00178

   95% BCA Bootstrap UCL 0.0519

SD in Original Scale 0.00796

   95% Percentile Bootstrap UCL 0.0517

SD in Log Scale 0.159

Mean in Original Scale 0.0479

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.05

   95% DL/2 (t) UCL 0.083    95%  H-Stat (DL/2) UCL 0.139

Mean 0.0637 Mean -2.873

SD 0.0391 SD 0.46

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.871

UCL Statistics

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

Mean of Detected 0.048 Mean of Detected -3.05

SD of Detected 0.00854 SD of Detected 0.17

Minimum Detected 0.0398 Minimum Detected -3.224

Maximum Detected 0.0659 Maximum Detected -2.72

Percent Non-Detects 15.38%

Raw Statistics Log-transformed Statistics

Number of Valid Data 13 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Barium, dissolved (mw-37d)

General Statistics
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-38s) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-38s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-38d) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-38d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-37s) was not processed!

Barium, dissolved (mw-37s)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

   95% Adjusted Gamma UCL 0.0529

Note: DL/2 is not a recommended method.

AppChi2 777.1    95% KM (t) UCL 0.0526

   95% Gamma Approximate UCL 0.0523    95% KM (Percentile Bootstrap) UCL 0.0522

Theta star 0.00148

Nu star 843.5 Potential UCLs to Use

SD 0.00795 97.5% KM (Chebyshev) UCL 0.0641

k star 32.44 99% KM (Chebyshev) UCL 0.0736
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General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-39-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-39-50) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-39-50)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-39-40) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-39-40)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-39-100) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Barium, dissolved (mw-39-100)
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-4) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-4)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-39-80) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-39-80)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-39-70) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-39-70)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-39-60) was not processed!
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Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-42-55)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-42-30) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-42-30)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-40s) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-40s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-40d) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Barium, dissolved (mw-40d)
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-43-75) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Barium, dissolved (mw-43-75)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-43-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-43-25)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-42-65) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Barium, dissolved (mw-42-65)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-42-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-45-095a)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-44-125) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-44-125)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-44-115) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Barium, dissolved (mw-44-115)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-43-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-43-90)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Data set is too small to compute reliable and meaningful statistics and estimates!

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-48)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-47-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-47-55)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-46-175) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-46-175)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-45-095a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-51) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-51)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-50-200) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 3 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-50-200)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-5) was not processed!

Barium, dissolved (mw-5)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

The data set for variable Barium, dissolved (mw-48) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Percent Non-Detects 14.29%

General Statistics

Number of Valid Data 7 Number of Detected Data 6

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-9)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-8) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-7) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (mw-7)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (mw-6) was not processed!

Barium, dissolved (mw-6)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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Mean 0.0611    95% KM (Percentile Bootstrap) UCL 0.0655

Median 0.0615 95% KM (Chebyshev) UCL 0.0736

Minimum 0.0522    95% KM (bootstrap t) UCL 0.0682

Maximum 0.073    95% KM (BCA) UCL 0.0657

Assuming Gamma Distribution    95% KM (z) UCL 0.0657

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0667

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0029

   95% KM (t) UCL 0.0666

K-S Test Statistic 0.696 Mean 0.061

5% K-S Critical Value 0.332 SD 0.00648

A-D Test Statistic 0.237 Nonparametric Statistics

5% A-D Critical Value 0.696 Kaplan-Meier (KM) Method

nu star 549.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 45.77 Data appear Normal at 5% Significance Level

Theta Star 0.00133

   95% BCA Bootstrap UCL 0.0654

SD in Original Scale 0.00648

   95% Percentile Bootstrap UCL 0.0647

SD in Log Scale 0.104

Mean in Original Scale 0.0609

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.803

   95% DL/2 (t) UCL 0.141    95%  H-Stat (DL/2) UCL 0.345

Mean 0.088 Mean -2.601

SD 0.0717 SD 0.546

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.951 Shapiro Wilk Test Statistic 0.969

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.00709 SD of Detected 0.114

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.073 Maximum Detected -2.617

Mean of Detected 0.061 Mean of Detected -2.803

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0522 Minimum Detected -2.953
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   95% BCA Bootstrap UCL 0.0845

SD in Original Scale 0.0307

   95% Percentile Bootstrap UCL 0.0847

SD in Log Scale 0.46

Mean in Original Scale 0.0718

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.727

   95% DL/2 (t) UCL 0.129    95%  H-Stat (DL/2) UCL 0.453

Mean 0.108 Mean -2.34

SD 0.0459 SD 0.552

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.881

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0312 SD of Detected 0.491

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.113 Maximum Detected -2.18

Mean of Detected 0.072 Mean of Detected -2.727

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0328 Minimum Detected -3.417

Number of Distinct Detected Data 8 Number of Non-Detect Data 7

Percent Non-Detects 46.67%

Barium, dissolved (ow-1d)

General Statistics

Number of Valid Data 15 Number of Detected Data 8

   95% Adjusted Gamma UCL 0.068

Note: DL/2 is not a recommended method.

AppChi2 782.9    95% KM (t) UCL 0.0666

   95% Gamma Approximate UCL 0.0663    95% KM (Percentile Bootstrap) UCL 0.0655

Theta star 0.00101

Nu star 849.6 Potential UCLs to Use

SD 0.00649 97.5% KM (Chebyshev) UCL 0.079

k star 60.68 99% KM (Chebyshev) UCL 0.0898
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.899 Shapiro Wilk Test Statistic 0.824

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0205 SD of Detected 0.419

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0962 Maximum Detected -2.341

Mean of Detected 0.0582 Mean of Detected -2.91

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0218 Minimum Detected -3.826

Number of Distinct Detected Data 8 Number of Non-Detect Data 7

Percent Non-Detects 46.67%

Barium, dissolved (ow-1m)

General Statistics

Number of Valid Data 15 Number of Detected Data 8

   95% Adjusted Gamma UCL 0.0922

Note: DL/2 is not a recommended method.

AppChi2 103.1    95% KM (t) UCL 0.0914

   95% Gamma Approximate UCL 0.0897    95% KM (Percentile Bootstrap) UCL 0.0891

Theta star 0.0169

Nu star 128.3 Potential UCLs to Use

SD 0.0294 97.5% KM (Chebyshev) UCL 0.141

k star 4.276 99% KM (Chebyshev) UCL 0.182

Mean 0.0721    95% KM (Percentile Bootstrap) UCL 0.0891

Median 0.0765 95% KM (Chebyshev) UCL 0.12

Minimum 0.0243    95% KM (bootstrap t) UCL 0.0913

Maximum 0.113    95% KM (BCA) UCL 0.089

Assuming Gamma Distribution    95% KM (z) UCL 0.0902

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0921

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.011

   95% KM (t) UCL 0.0914

K-S Test Statistic 0.719 Mean 0.072

5% K-S Critical Value 0.295 SD 0.0292

A-D Test Statistic 0.443 Nonparametric Statistics

5% A-D Critical Value 0.719 Kaplan-Meier (KM) Method

nu star 54.55

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.41 Data appear Normal at 5% Significance Level

Theta Star 0.0211



3181

3182

3183

3184

3185

3186

3187

3188

3189

3190

3191

3192

3193

3194

3195

3196

3197

3198

3199

3200

3201

3202

3203

3204

3205

3206

3207

3208

3209

3210

3211

3212

3213

3214

3215

3216

3217

3218

3219

3220

3221

3222

3223

3224

3225

3226

3227

3228

3229

3230

3231

3232

3233

A B C D E F G H I J K L

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0607 Minimum Detected -2.802

Number of Distinct Detected Data 6 Number of Non-Detect Data 7

Percent Non-Detects 53.85%

Barium, dissolved (ow-1s)

General Statistics

Number of Valid Data 13 Number of Detected Data 6

   95% Adjusted Gamma UCL 0.0704

Note: DL/2 is not a recommended method.

AppChi2 179.2    95% KM (t) UCL 0.071

   95% Gamma Approximate UCL 0.0689    95% KM (Percentile Bootstrap) UCL 0.0694

Theta star 0.00825

Nu star 211.9 Potential UCLs to Use

SD 0.0186 97.5% KM (Chebyshev) UCL 0.103

k star 7.064 99% KM (Chebyshev) UCL 0.13

Mean 0.0583    95% KM (Percentile Bootstrap) UCL 0.0694

Median 0.0581 95% KM (Chebyshev) UCL 0.0898

Minimum 0.0218    95% KM (bootstrap t) UCL 0.0728

Maximum 0.0962    95% KM (BCA) UCL 0.0706

Assuming Gamma Distribution    95% KM (z) UCL 0.0701

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0714

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00724

   95% KM (t) UCL 0.071

K-S Test Statistic 0.717 Mean 0.0582

5% K-S Critical Value 0.295 SD 0.0192

A-D Test Statistic 0.655 Nonparametric Statistics

5% A-D Critical Value 0.717 Kaplan-Meier (KM) Method

nu star 78.25

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.891 Data appear Normal at 5% Significance Level

Theta Star 0.0119

   95% BCA Bootstrap UCL 0.0664

SD in Original Scale 0.0198

   95% Percentile Bootstrap UCL 0.0664

SD in Log Scale 0.379

Mean in Original Scale 0.0579

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.91

   95% DL/2 (t) UCL 0.124    95%  H-Stat (DL/2) UCL 0.488

Mean 0.101 Mean -2.437

SD 0.0496 SD 0.601

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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3235
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3237
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3245
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3247
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3252
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3268
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3275

3276
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3278
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3284

3285

3286
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SD 0.00766 97.5% KM (Chebyshev) UCL 0.0917

k star 69.59 99% KM (Chebyshev) UCL 0.104

Mean 0.0703    95% KM (Percentile Bootstrap) UCL 0.0759

Median 0.0684 95% KM (Chebyshev) UCL 0.0853

Minimum 0.0572    95% KM (bootstrap t) UCL 0.0853

Maximum 0.0829    95% KM (BCA) UCL 0.0759

Assuming Gamma Distribution    95% KM (z) UCL 0.076

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0768

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00342

   95% KM (t) UCL 0.0765

K-S Test Statistic 0.696 Mean 0.0704

5% K-S Critical Value 0.332 SD 0.00766

A-D Test Statistic 0.451 Nonparametric Statistics

5% A-D Critical Value 0.696 Kaplan-Meier (KM) Method

nu star 523.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 43.63 Data appear Normal at 5% Significance Level

Theta Star 0.00161

   95% BCA Bootstrap UCL 0.0739

SD in Original Scale 0.00783

   95% Percentile Bootstrap UCL 0.0737

SD in Log Scale 0.11

Mean in Original Scale 0.0703

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.66

   95% DL/2 (t) UCL 0.134    95%  H-Stat (DL/2) UCL 0.39

Mean 0.113 Mean -2.249

SD 0.0417 SD 0.403

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Test Statistic 0.906

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.00839 SD of Detected 0.117

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0829 Maximum Detected -2.49

Mean of Detected 0.0704 Mean of Detected -2.66
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.707 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.0527

SD in Original Scale 0.0246

   95% Percentile Bootstrap UCL 0.0518

SD in Log Scale 0.601

Mean in Original Scale 0.0409

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.364

   95% DL/2 (t) UCL 0.124    95%  H-Stat (DL/2) UCL 0.872

Mean 0.0959 Mean -2.63

SD 0.0592 SD 0.882

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.79 Shapiro Wilk Test Statistic 0.782

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0276 SD of Detected 0.655

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0833 Maximum Detected -2.485

Mean of Detected 0.0418 Mean of Detected -3.364

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0197 Minimum Detected -3.927

Number of Distinct Detected Data 7 Number of Non-Detect Data 7

Percent Non-Detects 50.00%

Barium, dissolved (ow-2d)

General Statistics

Number of Valid Data 14 Number of Detected Data 7

   95% Adjusted Gamma UCL 0.0749

Note: DL/2 is not a recommended method.

AppChi2 1712    95% KM (t) UCL 0.0765

   95% Gamma Approximate UCL 0.0743    95% KM (Percentile Bootstrap) UCL 0.0759

Theta star 0.00101

Nu star 1809 Potential UCLs to Use
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5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.937

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.00883 SD of Detected 0.16

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0672 Maximum Detected -2.7

Mean of Detected 0.0558 Mean of Detected -2.897

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0449 Minimum Detected -3.103

Number of Distinct Detected Data 6 Number of Non-Detect Data 7

Percent Non-Detects 53.85%

Barium, dissolved (ow-2m)

General Statistics

Number of Valid Data 13 Number of Detected Data 6

   95% Adjusted Gamma UCL 0.0623

Note: DL/2 is not a recommended method.

AppChi2 37.28    95% KM (t) UCL 0.0602

   95% Gamma Approximate UCL 0.0594    95% KM (% Bootstrap) UCL 0.0583

Theta star 0.0221

Nu star 53 Potential UCLs to Use

SD 0.025 97.5% KM (Chebyshev) UCL 0.107

k star 1.893 99% KM (Chebyshev) UCL 0.145

Mean 0.0418    95% KM (Percentile Bootstrap) UCL 0.0583

Median 0.0382 95% KM (Chebyshev) UCL 0.0872

Minimum 0.00471    95% KM (bootstrap t) UCL 0.0698

Maximum 0.0833    95% KM (BCA) UCL 0.0587

Assuming Gamma Distribution    95% KM (z) UCL 0.0589

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.061

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0104

   95% KM (t) UCL 0.0602

K-S Test Statistic 0.713 Mean 0.0418

5% K-S Critical Value 0.314 SD 0.0255

A-D Test Statistic 0.819 Nonparametric Statistics

5% A-D Critical Value 0.713 Kaplan-Meier (KM) Method

nu star 23.9

Theta Star 0.0245
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Maximum Detected 0.0625 Maximum Detected -2.773

Mean of Detected 0.0507 Mean of Detected -3.006

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0319 Minimum Detected -3.445

Number of Distinct Detected Data 6 Number of Non-Detect Data 7

Percent Non-Detects 53.85%

Barium, dissolved (ow-2s)

General Statistics

Number of Valid Data 13 Number of Detected Data 6

   95% Adjusted Gamma UCL 0.061

Note: DL/2 is not a recommended method.

AppChi2 838.4    95% KM (t) UCL 0.0622

   95% Gamma Approximate UCL 0.0603    95% KM (Percentile Bootstrap) UCL 0.0612

Theta star 0.0016

Nu star 907.3 Potential UCLs to Use

SD 0.00842 97.5% KM (Chebyshev) UCL 0.0783

k star 34.9 99% KM (Chebyshev) UCL 0.0917

Mean 0.0557    95% KM (Percentile Bootstrap) UCL 0.0612

Median 0.0573 95% KM (Chebyshev) UCL 0.0715

Minimum 0.0409    95% KM (bootstrap t) UCL 0.0632

Maximum 0.0672    95% KM (BCA) UCL 0.0615

Assuming Gamma Distribution    95% KM (z) UCL 0.0617

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0625

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00361

   95% KM (t) UCL 0.0622

K-S Test Statistic 0.697 Mean 0.0558

5% K-S Critical Value 0.332 SD 0.00806

A-D Test Statistic 0.291 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

nu star 284.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 23.7 Data appear Normal at 5% Significance Level

Theta Star 0.00235

   95% BCA Bootstrap UCL 0.0596

SD in Original Scale 0.00854

   95% Percentile Bootstrap UCL 0.0596

SD in Log Scale 0.154

Mean in Original Scale 0.0558

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.897

   95% DL/2 (t) UCL 0.131    95%  H-Stat (DL/2) UCL 0.465

Mean 0.107 Mean -2.359

SD 0.0492 SD 0.529

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Theta star 0.00314

Nu star 418.5 Potential UCLs to Use

SD 0.0109 97.5% KM (Chebyshev) UCL 0.0793

k star 16.1 99% KM (Chebyshev) UCL 0.0963

Mean 0.0506    95% KM (Percentile Bootstrap) UCL 0.0577

Median 0.0526 95% KM (Chebyshev) UCL 0.0707

Minimum 0.0315    95% KM (bootstrap t) UCL 0.0585

Maximum 0.0638    95% KM (BCA) UCL 0.0576

Assuming Gamma Distribution    95% KM (z) UCL 0.0582

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0593

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00459

   95% KM (t) UCL 0.0589

K-S Test Statistic 0.697 Mean 0.0507

5% K-S Critical Value 0.332 SD 0.0103

A-D Test Statistic 0.328 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

nu star 129.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 10.82 Data appear Normal at 5% Significance Level

Theta Star 0.00469

   95% BCA Bootstrap UCL 0.0554

SD in Original Scale 0.0112

   95% Percentile Bootstrap UCL 0.0553

SD in Log Scale 0.232

Mean in Original Scale 0.0507

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.006

   95% DL/2 (t) UCL 0.13    95%  H-Stat (DL/2) UCL 0.391

Mean 0.104 Mean -2.409

SD 0.052 SD 0.597

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.894

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0112 SD of Detected 0.247

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (ow-5d)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (ow-3s) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (ow-3s)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (ow-3m) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (ow-3m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (ow-3d) was not processed!

Barium, dissolved (ow-3d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

   95% Adjusted Gamma UCL 0.0579

Note: DL/2 is not a recommended method.

AppChi2 372.1    95% KM (t) UCL 0.0589

   95% Gamma Approximate UCL 0.0569    95% KM (Percentile Bootstrap) UCL 0.0577
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3568
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Assuming Gamma Distribution    95% KM (z) UCL 0.0651

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00875

   95% KM (t) UCL 0.0662

K-S Test Statistic 0.71 Mean 0.0507

5% K-S Critical Value 0.313 SD 0.0214

A-D Test Statistic 0.343 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 38.03

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.717 Data appear Normal at 5% Significance Level

Theta Star 0.0187

   95% BCA Bootstrap UCL 0.0615

SD in Original Scale 0.0238

   95% Percentile Bootstrap UCL 0.0613

SD in Log Scale 0.514

Mean in Original Scale 0.0507

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.095

   95% DL/2 (t) UCL 0.126    95%  H-Stat (DL/2) UCL 0.601

Mean 0.1 Mean -2.496

SD 0.0539 SD 0.724

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.906

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.0231 SD of Detected 0.547

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0844 Maximum Detected -2.472

Mean of Detected 0.0507 Mean of Detected -3.095

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0188 Minimum Detected -3.974

Number of Distinct Detected Data 7 Number of Non-Detect Data 7

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 14 Number of Detected Data 7
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SD in Log Scale 0.145

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.078

   95% DL/2 (t) UCL 0.124    95%  H-Stat (DL/2) UCL 0.557

Mean 0.0983 Mean -2.487

SD 0.0539 SD 0.621

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.964

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.00739 SD of Detected 0.153

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0601 Maximum Detected -2.812

Mean of Detected 0.0465 Mean of Detected -3.078

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0381 Minimum Detected -3.268

Number of Distinct Detected Data 7 Number of Non-Detect Data 7

Percent Non-Detects 50.00%

Barium, dissolved (ow-5m)

General Statistics

Number of Valid Data 14 Number of Detected Data 7

   95% Adjusted Gamma UCL 0.0674

Note: DL/2 is not a recommended method.

AppChi2 76.9    95% KM (t) UCL 0.0662

   95% Gamma Approximate UCL 0.0651    95% KM (Percentile Bootstrap) UCL 0.0642

Theta star 0.0144

Nu star 98.83 Potential UCLs to Use

SD 0.022 97.5% KM (Chebyshev) UCL 0.105

k star 3.53 99% KM (Chebyshev) UCL 0.138

Mean 0.0507    95% KM (Percentile Bootstrap) UCL 0.0642

Median 0.0537 95% KM (Chebyshev) UCL 0.0888

Minimum 0.0146    95% KM (bootstrap t) UCL 0.0676

Maximum 0.0844    95% KM (BCA) UCL 0.065

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0668
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Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.00581 SD of Detected 0.104

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Detected 0.0644 Maximum Detected -2.743

Mean of Detected 0.0544 Mean of Detected -2.917

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0483 Minimum Detected -3.03

Number of Distinct Detected Data 7 Number of Non-Detect Data 7

Percent Non-Detects 50.00%

Barium, dissolved (ow-5s)

General Statistics

Number of Valid Data 14 Number of Detected Data 7

   95% Adjusted Gamma UCL 0.0504

Note: DL/2 is not a recommended method.

AppChi2 1053    95% KM (t) UCL 0.0515

   95% Gamma Approximate UCL 0.0499    95% KM (Percentile Bootstrap) UCL 0.0512

Theta star 0.00115

Nu star 1130 Potential UCLs to Use

SD 0.00674 97.5% KM (Chebyshev) UCL 0.064

k star 40.34 99% KM (Chebyshev) UCL 0.0743

Mean 0.0465    95% KM (Percentile Bootstrap) UCL 0.0512

Median 0.0467 95% KM (Chebyshev) UCL 0.0587

Minimum 0.0353    95% KM (bootstrap t) UCL 0.054

Maximum 0.0601    95% KM (BCA) UCL 0.0514

Assuming Gamma Distribution    95% KM (z) UCL 0.0511

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0517

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00279

   95% KM (t) UCL 0.0515

K-S Test Statistic 0.708 Mean 0.0465

5% K-S Critical Value 0.311 SD 0.00684

A-D Test Statistic 0.23 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

nu star 392.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 28.04 Data appear Normal at 5% Significance Level

Theta Star 0.00166

   95% BCA Bootstrap UCL 0.0499

SD in Original Scale 0.0069

   95% Percentile Bootstrap UCL 0.0496

Mean in Original Scale 0.0465
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Barium, dissolved (park moabi-4)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

   95% Adjusted Gamma UCL 0.0574

Note: DL/2 is not a recommended method.

AppChi2 2391    95% KM (t) UCL 0.0583

   95% Gamma Approximate UCL 0.057    95% KM (Percentile Bootstrap) UCL 0.0577

Theta star 0.0006074

Nu star 2506 Potential UCLs to Use

SD 0.00529 97.5% KM (Chebyshev) UCL 0.0681

k star 89.51 99% KM (Chebyshev) UCL 0.0762

Mean 0.0544    95% KM (Percentile Bootstrap) UCL 0.0577

Median 0.0542 95% KM (Chebyshev) UCL 0.0639

Minimum 0.0455    95% KM (bootstrap t) UCL 0.0611

Maximum 0.0644    95% KM (BCA) UCL 0.058

Assuming Gamma Distribution    95% KM (z) UCL 0.058

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0584

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00219

   95% KM (t) UCL 0.0583

K-S Test Statistic 0.708 Mean 0.0544

5% K-S Critical Value 0.311 SD 0.00537

A-D Test Statistic 0.303 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

nu star 849.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 60.69 Data appear Normal at 5% Significance Level

Theta Star 0.0008958

   95% BCA Bootstrap UCL 0.0568

SD in Original Scale 0.00543

   95% Percentile Bootstrap UCL 0.0567

SD in Log Scale 0.0986

Mean in Original Scale 0.0544

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.917

   95% DL/2 (t) UCL 0.126    95%  H-Stat (DL/2) UCL 0.392

Mean 0.102 Mean -2.407

SD 0.0498 SD 0.534

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.932
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (pge-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (pge-7)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (pge-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (pge-6)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (pe-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (pe-1)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (park moabi-4) was not processed!
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General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (tw-2s)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (tw-2d) was not processed!

Barium, dissolved (tw-2d)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (tw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 75.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (tw-1)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (pge-8) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Barium, dissolved (pge-8)
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Barium, dissolved (tw-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Percent Non-Detects 33.33%

Number of Valid Data 3 Number of Detected Data 2
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K-S Test Statistic 0.768 Mean 0.00887

5% K-S Critical Value 0.0896 SD 0.0091

A-D Test Statistic 1.109 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

nu star 344.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.639 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00737

   95% BCA Bootstrap UCL 0.0104

   95% MLE (Tiku) UCL 0.00833 SD in Original Scale 0.00905

   95% Percentile Bootstrap UCL 0.0102

SD 0.0119 SD in Log Scale 1.207

   95% MLE (t) UCL 0.00824 Mean in Original Scale 0.00898

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00662 Mean in Log Scale -5.315

   95% DL/2 (t) UCL 0.00998    95%  H-Stat (DL/2) UCL 0.00941

Mean 0.00872 Mean -5.573

SD 0.00927 SD 1.501

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0865 5% Lilliefors Critical Value 0.0865

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.168 Lilliefors Test Statistic 0.168

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00906 SD of Detected 0.887

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0404 Maximum Detected -3.209

Mean of Detected 0.0121 Mean of Detected -4.742

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00104 Minimum Detected -6.869

Number of Distinct Detected Data 88 Number of Non-Detect Data 43

Percent Non-Detects 29.05%

Chromium, dissolved (1)

General Statistics

Number of Valid Data 148 Number of Detected Data 105

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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   95% DL/2 (t) UCL 0.00145    95%  H-Stat (DL/2) UCL 0.00133

Mean 0.00102 Mean -7.058

SD 0.0006425 SD 0.616

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Test Statistic 0.99

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0004956 SD of Detected 0.315

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0022 Maximum Detected -6.119

Mean of Detected 0.00154 Mean of Detected -6.515

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00105 Minimum Detected -6.859

Number of Distinct Detected Data 4 Number of Non-Detect Data 4

Percent Non-Detects 50.00%

Chromium, dissolved (cw-1d)

General Statistics

Number of Valid Data 8 Number of Detected Data 4

   95% Adjusted Gamma UCL 0.0122

Note: DL/2 is not a recommended method.

AppChi2 112.7    95% KM (BCA) UCL 0.0101

   95% Gamma Approximate UCL 0.0121

Theta star 0.021

Nu star 138.9 Potential UCLs to Use

SD 0.0086 97.5% KM (Chebyshev) UCL 0.0136

k star 0.469 99% KM (Chebyshev) UCL 0.0164

Mean 0.00985    95% KM (Percentile Bootstrap) UCL 0.0101

Median 0.0087 95% KM (Chebyshev) UCL 0.0122

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0102

Maximum 0.0404    95% KM (BCA) UCL 0.0101

Assuming Gamma Distribution    95% KM (z) UCL 0.0101

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0101

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0007515

   95% KM (t) UCL 0.0101
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Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.36

Skewness -0.873

Median 0.0143 SD of log Data 0.461

SD 0.00476

Maximum 0.0178 Maximum of Log Data -4.029

Mean 0.0132 Mean of log Data -4.403

Raw Statistics Log-transformed Statistics

Minimum 0.00481 Minimum of Log Data -5.337

Chromium, dissolved (cw-1m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 107.1    95% KM (t) UCL 0.00159

   95% Gamma Approximate UCL 0.00191    95% KM (Percentile Bootstrap) UCL 0.00169

Theta star 0.0001854

Nu star 132.7 Potential UCLs to Use

SD 0.0004472 97.5% KM (Chebyshev) UCL 0.00229

k star 8.293 99% KM (Chebyshev) UCL 0.00287

Mean 0.00154    95% KM (Percentile Bootstrap) UCL 0.00169

Median 0.00151 95% KM (Chebyshev) UCL 0.00199

Minimum 0.0009457    95% KM (bootstrap t) UCL 0.0016

Maximum 0.0022    95% KM (BCA) UCL 0.0022

Assuming Gamma Distribution    95% KM (z) UCL 0.00156

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00157

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001589

   95% KM (t) UCL 0.00159

K-S Test Statistic 0.657 Mean 0.00129

5% K-S Critical Value 0.395 SD 0.0003893

A-D Test Statistic 0.22 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 28.15

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.519 Data appear Normal at 5% Significance Level

Theta Star 0.000437

   95% BCA Bootstrap UCL 0.00145

   95% MLE (Tiku) UCL 0.00156 SD in Original Scale 0.0006307

   95% Percentile Bootstrap UCL 0.0014

SD 0.0006912 SD in Log Scale 0.625

   95% MLE (t) UCL 0.00145 Mean in Original Scale 0.00104

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0009915 Mean in Log Scale -7.032
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Warning:  There are only 6 Detected Values in this data

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00103 SD of Detected 0.394

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00431 Maximum Detected -5.447

Mean of Detected 0.00264 Mean of Detected -6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00155 Minimum Detected -6.47

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

Percent Non-Detects 25.00%

Chromium, dissolved (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 6

Potential UCL to Use Use 95% Student's-t UCL 0.0164

   95% Approximate Gamma UCL 0.018

   95% Adjusted Gamma UCL 0.0196

97.5% Chebyshev(Mean, Sd) UCL 0.0238

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.03

Kolmogorov-Smirnov 5% Critical Value 0.295    95% BCA Bootstrap UCL 0.0155

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0206

Anderson-Darling 5% Critical Value 0.718    95% Hall's Bootstrap UCL 0.0154

Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 0.0157

   95% Standard Bootstrap UCL 0.0158

Anderson-Darling Test Statistic 0.579    95% Bootstrap-t UCL 0.0158

Adjusted Level of Significance 0.0195    95% CLT UCL 0.016

Adjusted Chi Square Value 45.18    95% Jackknife UCL 0.0164

nu star 66.83

Approximate Chi Square Value (.05) 49.02 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.177 Data appear Normal at 5% Significance Level

Theta Star 0.00317

   95% Modified-t UCL 0.0163    99% Chebyshev (MVUE) UCL 0.0354

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.023

   95% Adjusted-CLT UCL 0.0155  97.5% Chebyshev (MVUE) UCL 0.0272

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0164    95% H-UCL 0.0203

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.823
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   95% Adjusted Gamma UCL 0.0035

Note: DL/2 is not a recommended method.

AppChi2 48.69    95% KM (t) UCL 0.00306

   95% Gamma Approximate UCL 0.00322    95% KM (Percentile Bootstrap) UCL 0.00305

Theta star 0.0005689

Nu star 66.45 Potential UCLs to Use

SD 0.00102 97.5% KM (Chebyshev) UCL 0.00464

k star 4.153 99% KM (Chebyshev) UCL 0.00599

Mean 0.00236    95% KM (Percentile Bootstrap) UCL 0.00305

Median 0.00221 95% KM (Chebyshev) UCL 0.00396

Minimum 0.00122    95% KM (bootstrap t) UCL 0.00317

Maximum 0.00431    95% KM (BCA) UCL 0.00312

Assuming Gamma Distribution    95% KM (z) UCL 0.00297

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00304

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003641

   95% KM (t) UCL 0.00306

K-S Test Statistic 0.698 Mean 0.00237

5% K-S Critical Value 0.333 SD 0.00094

A-D Test Statistic 0.323 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 49.32

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.11 Data appear Normal at 5% Significance Level

Theta Star 0.0006431

   95% BCA Bootstrap UCL 0.0029

   95% MLE (Tiku) UCL 0.003 SD in Original Scale 0.00118

   95% Percentile Bootstrap UCL 0.00286

SD 0.00137 SD in Log Scale 0.575

   95% MLE (t) UCL 0.00295 Mean in Original Scale 0.00221

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00203 Mean in Log Scale -6.249

   95% DL/2 (t) UCL 0.00299    95%  H-Stat (DL/2) UCL 0.0036

Mean 0.00211 Mean -6.4

SD 0.00132 SD 0.813

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.922

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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Potential UCL to Use Use 95% Student's-t UCL 0.0166

   95% Approximate Gamma UCL 0.0167

   95% Adjusted Gamma UCL 0.017

97.5% Chebyshev(Mean, Sd) UCL 0.0189

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0209

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.0166

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0179

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 0.0174

Kolmogorov-Smirnov Test Statistic 0.223    95% Percentile Bootstrap UCL 0.0164

   95% Standard Bootstrap UCL 0.0164

Anderson-Darling Test Statistic 0.322    95% Bootstrap-t UCL 0.0168

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0165

Adjusted Chi Square Value 1134    95% Jackknife UCL 0.0166

nu star 1235

Approximate Chi Square Value (.05) 1154 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 77.17 Data appear Normal at 5% Significance Level

Theta Star 0.000202

   95% Modified-t UCL 0.0166    99% Chebyshev (MVUE) UCL 0.0208

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0179

   95% Adjusted-CLT UCL 0.0166  97.5% Chebyshev (MVUE) UCL 0.0189

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0166    95% H-UCL N/A

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.948

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.0976

Skewness 0.802

Median 0.0156 SD of log Data 0.0958

SD 0.00152

Maximum 0.0186 Maximum of Log Data -3.985

Mean 0.0156 Mean of log Data -4.165

Raw Statistics Log-transformed Statistics

Minimum 0.0134 Minimum of Log Data -4.313

Chromium, dissolved (cw-2m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8
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K-S Test Statistic 0.679 Mean 0.00269

5% K-S Critical Value 0.358 SD 0.0009718

A-D Test Statistic 0.302 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 41.83

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.183 Data appear Normal at 5% Significance Level

Theta Star 0.0007401

   95% BCA Bootstrap UCL 0.00325

   95% MLE (Tiku) UCL 0.00328 SD in Original Scale 0.00135

   95% Percentile Bootstrap UCL 0.00313

SD 0.00193 SD in Log Scale 0.586

   95% MLE (t) UCL 0.00312 Mean in Original Scale 0.00236

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00183 Mean in Log Scale -6.196

   95% DL/2 (t) UCL 0.00319    95%  H-Stat (DL/2) UCL 0.00472

Mean 0.00212 Mean -6.493

SD 0.0016 SD 0.954

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.894 Shapiro Wilk Test Statistic 0.954

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00115 SD of Detected 0.346

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00495 Maximum Detected -5.308

Mean of Detected 0.0031 Mean of Detected -5.828

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

Chromium, dissolved (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 5
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Gamma Distribution Test Data Distribution

k star (bias corrected) 17.24 Data appear Normal at 5% Significance Level

   95% Modified-t UCL 0.0106    99% Chebyshev (MVUE) UCL 0.0162

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0123

   95% Adjusted-CLT UCL 0.0104  97.5% Chebyshev (MVUE) UCL 0.0136

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0106    95% H-UCL 0.0109

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Test Statistic 0.959

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.2

Skewness -0.142

Median 0.00955 SD of log Data 0.208

SD 0.00186

Maximum 0.0119 Maximum of Log Data -4.431

Mean 0.00933 Mean of log Data -4.693

Raw Statistics Log-transformed Statistics

Minimum 0.0064 Minimum of Log Data -5.051

Chromium, dissolved (cw-3m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL 0.00385

Note: DL/2 is not a recommended method.

AppChi2 83.75    95% KM (t) UCL 0.00341

   95% Gamma Approximate UCL 0.00362    95% KM (Percentile Bootstrap) UCL 0.00353

Theta star 0.0004267

Nu star 106.6 Potential UCLs to Use

SD 0.001 97.5% KM (Chebyshev) UCL 0.00508

k star 6.661 99% KM (Chebyshev) UCL 0.00651

Mean 0.00284    95% KM (Percentile Bootstrap) UCL 0.00353

Median 0.00257 95% KM (Chebyshev) UCL 0.00436

Minimum 0.00173    95% KM (bootstrap t) UCL 0.00426

Maximum 0.00495    95% KM (BCA) UCL 0.00359

Assuming Gamma Distribution    95% KM (z) UCL 0.00332

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00336

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003842

   95% KM (t) UCL 0.00341
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SD 0.00144 SD 0.965

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00177 Mean -6.711

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.773 Shapiro Wilk Test Statistic 0.766

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0007323 SD of Detected 0.245

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00373 Maximum Detected -5.591

Mean of Detected 0.00303 Mean of Detected -5.821

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0024 Minimum Detected -6.032

Number of Distinct Detected Data 3 Number of Non-Detect Data 4

Percent Non-Detects 50.00%

Chromium, dissolved (cw-4d)

General Statistics

Number of Valid Data 8 Number of Detected Data 4

Potential UCL to Use Use 95% Student's-t UCL 0.0106

   95% Approximate Gamma UCL 0.0108

   95% Adjusted Gamma UCL 0.0112

97.5% Chebyshev(Mean, Sd) UCL 0.0134

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0159

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.0103

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0122

Anderson-Darling 5% Critical Value 0.716    95% Hall's Bootstrap UCL 0.0106

Kolmogorov-Smirnov Test Statistic 0.167    95% Percentile Bootstrap UCL 0.0103

   95% Standard Bootstrap UCL 0.0103

Anderson-Darling Test Statistic 0.214    95% Bootstrap-t UCL 0.0105

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0104

Adjusted Chi Square Value 229.5    95% Jackknife UCL 0.0106

nu star 275.8

Approximate Chi Square Value (.05) 238.3 Nonparametric Statistics

Theta Star 0.000541
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Warning:  There are only 8 Values in this data

Skewness -1.376

SD 0.00663

Coefficient of Variation 0.417

Mean 0.0159 Mean of log Data -4.302

Median 0.0179 SD of log Data 0.739

Minimum 0.0024 Minimum of Log Data -6.032

Maximum 0.0218 Maximum of Log Data -3.826

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Note: DL/2 is not a recommended method.

Chromium, dissolved (cw-4m)

General Statistics

   95% Gamma Approximate UCL 0.00354    95% KM (Percentile Bootstrap) UCL 0.00362

   95% Adjusted Gamma UCL     N/A

Nu star 246.9 Potential UCLs to Use

AppChi2 211.6    95% KM (t) UCL 0.00314

k star 15.43 99% KM (Chebyshev) UCL 0.00495

Theta star 0.0001965

Median 0.00311 95% KM (Chebyshev) UCL 0.00369

SD 0.0006424 97.5% KM (Chebyshev) UCL 0.00412

Maximum 0.00373    95% KM (BCA) UCL 0.00362

Mean 0.00303    95% KM (Percentile Bootstrap) UCL 0.00362

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00311

Minimum 0.0022    95% KM (bootstrap t) UCL 0.00296

   95% KM (t) UCL 0.00314

Assuming Gamma Distribution    95% KM (z) UCL 0.00308

5% K-S Critical Value 0.394 SD 0.0005487

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000224

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

K-S Test Statistic 0.657 Mean 0.00272

A-D Test Statistic 0.642 Nonparametric Statistics

Theta Star 0.000522

nu star 46.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.809 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00281

   95% BCA Bootstrap UCL 0.00283

   95% MLE (t) UCL 0.0026 Mean in Original Scale 0.00225

   95% MLE (Tiku) UCL 0.00291 SD in Original Scale 0.0009874

Mean 0.00127 Mean in Log Scale -6.183

SD 0.002 SD in Log Scale 0.443

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00273    95%  H-Stat (DL/2) UCL 0.0043
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Maximum Non-Detect 0.02

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

Mean of Detected 0.0448

Mean of Detected 0.0448

Maximum Detected 0.23

Mean of Detected 0.0448

Raw Statistics Log-transformed Statistics

Minimum Detected 0.004 Log Statistics Not Avaliable

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 33.33%

Chromium, dissolved (mw-1)

General Statistics

Number of Valid Data 9 Number of Detected Data 6

Potential UCL to Use Use 95% Student's-t UCL 0.0203

   95% Approximate Gamma UCL 0.0249

   95% Adjusted Gamma UCL 0.028

97.5% Chebyshev(Mean, Sd) UCL 0.0305

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0392

Kolmogorov-Smirnov 5% Critical Value 0.296    95% BCA Bootstrap UCL 0.0187

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0261

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 0.0188

Kolmogorov-Smirnov Test Statistic 0.279    95% Percentile Bootstrap UCL 0.0191

   95% Standard Bootstrap UCL 0.0195

Anderson-Darling Test Statistic 0.906    95% Bootstrap-t UCL 0.0193

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0197

Adjusted Chi Square Value 19.44    95% Jackknife UCL 0.0203

nu star 34.3

Approximate Chi Square Value (.05) 21.91 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.144 Data appear Normal at 5% Significance Level

Theta Star 0.0074

   95% Modified-t UCL 0.0201    99% Chebyshev (MVUE) UCL 0.0623

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0369

   95% Adjusted-CLT UCL 0.0185  97.5% Chebyshev (MVUE) UCL 0.0455

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0203    95% H-UCL 0.0391

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.862 Shapiro Wilk Test Statistic 0.688

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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Raw Statistics Log-transformed Statistics

Minimum 0.473 Minimum of Log Data -0.749

General Statistics

Number of Valid Observations 38 Number of Distinct Observations 30

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-10)

97.5% KM (Chebyshev) UCL 0.192

99% KM (Chebyshev) UCL 0.287

   95% KM (Percentile Bootstrap) UCL 0.0815

95% KM (Chebyshev) UCL 0.143

   95% KM (bootstrap t) UCL 0.787

   95% KM (BCA) UCL 0.0817

   95% KM (z) UCL 0.074

   95% KM (jackknife) UCL 0.0778

SE of Mean 0.0256

   95% KM (t) UCL 0.0795

Mean 0.0319

SD 0.0701

Potential UCLs to Use Nonparametric Statistics

   99% KM (Chebyshev) UCL 0.287 Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Gamma Statistics Not Available Data do not follow a Discernable Distribution (0.05)

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method N/A

   95% DL/2 (t) UCL 0.0781

Mean 0.0321

SD 0.0743

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method N/A

5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.526 Not Available

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%
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Coefficient of Variation 0.576

Skewness 1.713

Median 0.453 SD of log Data 0.56

SD 0.337

Maximum 1.7 Maximum of Log Data 0.531

Mean 0.585 Mean of log Data -0.678

Raw Statistics Log-transformed Statistics

Minimum 0.07 Minimum of Log Data -2.659

Chromium, dissolved (mw-11)

General Statistics

Number of Valid Observations 35 Number of Distinct Observations 33

Potential UCL to Use Use 95% Approximate Gamma UCL 2.168

   95% Approximate Gamma UCL 2.168

   95% Adjusted Gamma UCL 2.179

97.5% Chebyshev(Mean, Sd) UCL 2.829

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.375

Kolmogorov-Smirnov 5% Critical Value 0.144    95% BCA Bootstrap UCL 2.173

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.552

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 2.247

Kolmogorov-Smirnov Test Statistic 0.1    95% Percentile Bootstrap UCL 2.159

   95% Standard Bootstrap UCL 2.163

Anderson-Darling Test Statistic 0.4    95% Bootstrap-t UCL 2.215

Adjusted Level of Significance 0.0434    95% CLT UCL 2.152

Adjusted Chi Square Value 317.1    95% Jackknife UCL 2.158

nu star 361.8

Approximate Chi Square Value (.05) 318.7 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.761 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.401

   95% Modified-t UCL 2.164    99% Chebyshev (MVUE) UCL 3.381

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.556

   95% Adjusted-CLT UCL 2.189  97.5% Chebyshev (MVUE) UCL 2.834

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.158    95% H-UCL 2.209

Shapiro Wilk Critical Value 0.938 Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.983

Coefficient of Variation 0.475

Skewness 1.465

Median 1.75 SD of log Data 0.458

SD 0.908

Maximum 4.9 Maximum of Log Data 1.589

Mean 1.91 Mean of log Data 0.547
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Shapiro Wilk Critical Value 0.941 Shapiro Wilk Critical Value 0.941

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.862 Shapiro Wilk Test Statistic 0.956

Coefficient of Variation 0.605

Skewness 1.056

Median 1 SD of log Data 0.602

SD 0.758

Maximum 2.93 Maximum of Log Data 1.075

Mean 1.252 Mean of log Data 0.052

Raw Statistics Log-transformed Statistics

Minimum 0.34 Minimum of Log Data -1.079

Chromium, dissolved (mw-12)

General Statistics

Number of Valid Observations 41 Number of Distinct Observations 38

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.834

   95% Approximate Gamma UCL 0.686

   95% Adjusted Gamma UCL 0.691

97.5% Chebyshev(Mean, Sd) UCL 0.941

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.153

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 0.688

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.834

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 0.713

Kolmogorov-Smirnov Test Statistic 0.176    95% Percentile Bootstrap UCL 0.682

   95% Standard Bootstrap UCL 0.679

Anderson-Darling Test Statistic 1.19    95% Bootstrap-t UCL 0.717

Adjusted Level of Significance 0.0425    95% CLT UCL 0.679

Adjusted Chi Square Value 199.3    95% Jackknife UCL 0.682

nu star 235.3

Approximate Chi Square Value (.05) 200.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.362 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.174

   95% Modified-t UCL 0.685    99% Chebyshev (MVUE) UCL 1.179

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.848

   95% Adjusted-CLT UCL 0.697  97.5% Chebyshev (MVUE) UCL 0.96

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.682    95% H-UCL 0.717

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Test Statistic 0.903
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Mean 0.0248 Mean -3.86

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.3 Shapiro Wilk Test Statistic 0.637

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0273 SD of Detected 0.427

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.18 Maximum Detected -1.715

Mean of Detected 0.0252 Mean of Detected -3.839

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 25 Number of Non-Detect Data 1

Percent Non-Detects 2.78%

Chromium, dissolved (mw-13)

General Statistics

Number of Valid Data 36 Number of Detected Data 35

Potential UCL to Use Use 95% Approximate Gamma UCL 1.469

   95% Approximate Gamma UCL 1.469

   95% Adjusted Gamma UCL 1.477

97.5% Chebyshev(Mean, Sd) UCL 1.991

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.43

Kolmogorov-Smirnov 5% Critical Value 0.139    95% BCA Bootstrap UCL 1.459

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.768

Anderson-Darling 5% Critical Value 0.755    95% Hall's Bootstrap UCL 1.475

Kolmogorov-Smirnov Test Statistic 0.101    95% Percentile Bootstrap UCL 1.444

   95% Standard Bootstrap UCL 1.444

Anderson-Darling Test Statistic 0.523    95% Bootstrap-t UCL 1.48

Adjusted Level of Significance 0.0441    95% CLT UCL 1.447

Adjusted Chi Square Value 197.5    95% Jackknife UCL 1.451

nu star 233

Approximate Chi Square Value (.05) 198.7 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.842 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.441

   95% Modified-t UCL 1.455    99% Chebyshev (MVUE) UCL 2.513

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.807

   95% Adjusted-CLT UCL 1.468  97.5% Chebyshev (MVUE) UCL 2.045

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.451    95% H-UCL 1.524
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Relevant UCL Statistics

Coefficient of Variation 0.398

Skewness 3.908

Median 0.031 SD of log Data 0.301

SD 0.0131

Maximum 0.1 Maximum of Log Data -2.303

Mean 0.033 Mean of log Data -3.462

Raw Statistics Log-transformed Statistics

Minimum 0.0134 Minimum of Log Data -4.313

Chromium, dissolved (mw-14)

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 33

   95% Adjusted Gamma UCL 0.0297

Note: DL/2 is not a recommended method.

AppChi2 190.3    95% KM (Chebyshev) UCL 0.0446

   95% Gamma Approximate UCL 0.0295

Theta star 0.00805

Nu star 223.9 Potential UCLs to Use

SD 0.0269 97.5% KM (Chebyshev) UCL 0.053

k star 3.11 99% KM (Chebyshev) UCL 0.0697

Mean 0.025    95% KM (Percentile Bootstrap) UCL 0.0337

Median 0.0196 95% KM (Chebyshev) UCL 0.0446

Minimum 0.01    95% KM (bootstrap t) UCL 0.0619

Maximum 0.18    95% KM (BCA) UCL 0.0339

Assuming Gamma Distribution    95% KM (z) UCL 0.0324

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0326

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00449

   95% KM (t) UCL 0.0326

K-S Test Statistic 0.753 Mean 0.025

5% K-S Critical Value 0.15 SD 0.0265

A-D Test Statistic 5.584 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

nu star 213

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.043 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00829

   95% BCA Bootstrap UCL 0.0388

   95% MLE (Tiku) UCL 0.0223 SD in Original Scale 0.0269

   95% Percentile Bootstrap UCL 0.0339

SD 0.04 SD in Log Scale 0.422

   95% MLE (t) UCL 0.0192 Mean in Original Scale 0.025

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00798 Mean in Log Scale -3.845

   95% DL/2 (t) UCL 0.0324    95%  H-Stat (DL/2) UCL 0.0268

SD 0.027 SD 0.439
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5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Test Statistic 0.963

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00436 SD of Detected 0.331

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.023 Maximum Detected -3.772

Mean of Detected 0.0128 Mean of Detected -4.415

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0065 Minimum Detected -5.036

Number of Distinct Detected Data 22 Number of Non-Detect Data 4

Percent Non-Detects 12.90%

General Statistics

Number of Valid Data 31 Number of Detected Data 27

or 95% Modified-t UCL 0.0369

Chromium, dissolved (mw-15)

Potential UCL to Use Use 95% Student's-t UCL 0.0367

   95% Approximate Gamma UCL 0.0362

   95% Adjusted Gamma UCL 0.0363

97.5% Chebyshev(Mean, Sd) UCL 0.0466

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0547

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 0.039

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0425

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 0.0539

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 0.037

   95% Standard Bootstrap UCL 0.0365

Anderson-Darling Test Statistic 2.131    95% Bootstrap-t UCL 0.0399

Adjusted Level of Significance 0.0428    95% CLT UCL 0.0366

Adjusted Chi Square Value 608.2    95% Jackknife UCL 0.0367

nu star 669.8

Approximate Chi Square Value (.05) 610.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.303 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00354

   95% Modified-t UCL 0.0369    99% Chebyshev (MVUE) UCL 0.0494

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0401

   95% Adjusted-CLT UCL 0.0381  97.5% Chebyshev (MVUE) UCL 0.0432

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0367    95% H-UCL 0.0359

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.624 Shapiro Wilk Test Statistic 0.86
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Median 0.73 SD of log Data 0.271

Maximum 1.51 Maximum of Log Data 0.412

Mean 0.832 Mean of log Data -0.222

Raw Statistics Log-transformed Statistics

Minimum 0.589 Minimum of Log Data -0.529

Chromium, dissolved (mw-19)

General Statistics

Number of Valid Observations 33 Number of Distinct Observations 31

   95% Adjusted Gamma UCL 0.0142

Note: DL/2 is not a recommended method.

AppChi2 539.8    95% KM (BCA) UCL 0.014

   95% Gamma Approximate UCL 0.0141

Theta star 0.00133

Nu star 595.4 Potential UCLs to Use

SD 0.00412 97.5% KM (Chebyshev) UCL 0.0176

k star 9.603 99% KM (Chebyshev) UCL 0.0205

Mean 0.0128    95% KM (Percentile Bootstrap) UCL 0.0139

Median 0.012 95% KM (Chebyshev) UCL 0.0161

Minimum 0.0065    95% KM (bootstrap t) UCL 0.0141

Maximum 0.023    95% KM (BCA) UCL 0.014

Assuming Gamma Distribution    95% KM (z) UCL 0.0139

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.014

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0007923

   95% KM (t) UCL 0.014

K-S Test Statistic 0.744 Mean 0.0126

5% K-S Critical Value 0.168 SD 0.00416

A-D Test Statistic 0.487 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 458.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.486 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0015

   95% BCA Bootstrap UCL 0.014

   95% MLE (Tiku) UCL 0.0201 SD in Original Scale 0.00416

   95% Percentile Bootstrap UCL 0.0138

SD 0.00322 SD in Log Scale 0.317

   95% MLE (t) UCL 0.0168 Mean in Original Scale 0.0126

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0158 Mean in Log Scale -4.423

   95% DL/2 (t) UCL 0.0137    95%  H-Stat (DL/2) UCL 0.0156

Mean 0.0124 Mean -4.439

SD 0.00417 SD 0.315

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Relevant UCL Statistics

Coefficient of Variation 0.67

Skewness 0.774

Median 3.085 SD of log Data 0.645

SD 3.496

Maximum 12.1 Maximum of Log Data 2.493

Mean 5.217 Mean of log Data 1.443

Raw Statistics Log-transformed Statistics

Minimum 1.5 Minimum of Log Data 0.405

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 31

or 95% Modified-t UCL 0.906

Chromium, dissolved (mw-20-100)

Potential UCL to Use Use 95% Student's-t UCL 0.904

   95% Approximate Gamma UCL 0.905

   95% Adjusted Gamma UCL 0.909

97.5% Chebyshev(Mean, Sd) UCL 1.099

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.257

Kolmogorov-Smirnov 5% Critical Value 0.153    95% BCA Bootstrap UCL 0.911

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.018

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 0.908

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 0.905

   95% Standard Bootstrap UCL 0.902

Anderson-Darling Test Statistic 1.607    95% Bootstrap-t UCL 0.91

Adjusted Level of Significance 0.0419    95% CLT UCL 0.902

Adjusted Chi Square Value 740.5    95% Jackknife UCL 0.904

nu star 808.7

Approximate Chi Square Value (.05) 743.7 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.25 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0679

   95% Modified-t UCL 0.906    99% Chebyshev (MVUE) UCL 1.225

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.003

   95% Adjusted-CLT UCL 0.911  97.5% Chebyshev (MVUE) UCL 1.078

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.904    95% H-UCL 0.905

Shapiro Wilk Critical Value 0.931 Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk Test Statistic 0.882

Coefficient of Variation 0.295

Skewness 1.088

SD 0.246
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Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.881 Shapiro Wilk Test Statistic 0.94

Coefficient of Variation 0.411

Skewness 1.057

Median 7.09 SD of log Data 0.382

SD 3.278

Maximum 16.4 Maximum of Log Data 2.797

Mean 7.974 Mean of log Data 2.002

Raw Statistics Log-transformed Statistics

Minimum 4.1 Minimum of Log Data 1.411

Chromium, dissolved (mw-20-130)

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 34

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 7.757

   95% Approximate Gamma UCL 6.299

   95% Adjusted Gamma UCL 6.353

97.5% Chebyshev(Mean, Sd) UCL 8.856

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.02

Kolmogorov-Smirnov 5% Critical Value 0.148    95% BCA Bootstrap UCL 6.238

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.757

Anderson-Darling 5% Critical Value 0.756    95% Hall's Bootstrap UCL 6.239

Kolmogorov-Smirnov Test Statistic 0.232    95% Percentile Bootstrap UCL 6.211

   95% Standard Bootstrap UCL 6.173

Anderson-Darling Test Statistic 2.698    95% Bootstrap-t UCL 6.404

Adjusted Level of Significance 0.0428    95% CLT UCL 6.176

Adjusted Chi Square Value 139.2    95% Jackknife UCL 6.202

nu star 169.5

Approximate Chi Square Value (.05) 140.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.354 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.217

   95% Modified-t UCL 6.214    99% Chebyshev (MVUE) UCL 11.13

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.783

   95% Adjusted-CLT UCL 6.256  97.5% Chebyshev (MVUE) UCL 8.911

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.202    95% H-UCL 6.5

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.784 Shapiro Wilk Test Statistic 0.857
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Gamma Distribution Test Data Distribution

   95% Modified-t UCL 9.903    99% Chebyshev (MVUE) UCL 17.04

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12.62

   95% Adjusted-CLT UCL 9.839  97.5% Chebyshev (MVUE) UCL 14.11

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.91    95% H-UCL 10.79

Shapiro Wilk Critical Value 0.938 Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.843

Coefficient of Variation 0.384

Skewness -0.489

Median 9.845 SD of log Data 0.507

SD 3.446

Maximum 15.9 Maximum of Log Data 2.766

Mean 8.967 Mean of log Data 2.091

Raw Statistics Log-transformed Statistics

Minimum 2.14 Minimum of Log Data 0.761

Chromium, dissolved (mw-20-70)

General Statistics

Number of Valid Observations 38 Number of Distinct Observations 36

Potential UCL to Use Use 95% Approximate Gamma UCL 8.906

   95% Approximate Gamma UCL 8.906

   95% Adjusted Gamma UCL 8.949

97.5% Chebyshev(Mean, Sd) UCL 11.34

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13.34

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 8.992

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.32

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 8.977

Kolmogorov-Smirnov Test Statistic 0.138    95% Percentile Bootstrap UCL 8.854

   95% Standard Bootstrap UCL 8.834

Anderson-Darling Test Statistic 0.855    95% Bootstrap-t UCL 9.01

Adjusted Level of Significance 0.0431    95% CLT UCL 8.861

Adjusted Chi Square Value 420.4    95% Jackknife UCL 8.884

nu star 471.8

Approximate Chi Square Value (.05) 422.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.376 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1.251

   95% Modified-t UCL 8.9    99% Chebyshev (MVUE) UCL 13.05

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.19

   95% Adjusted-CLT UCL 8.961  97.5% Chebyshev (MVUE) UCL 11.15

   95% Student's-t UCL 8.884    95% H-UCL 8.949
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MLE method failed to converge properly Mean in Log Scale -7.287

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0613 SD 1.587

   95% DL/2 (t) UCL 0.0293    95%  H-Stat (DL/2) UCL 0.0132

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0133 Mean -6.263

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.812 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

SD of Detected 0.00526 SD of Detected 0.866

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.016 Maximum Detected -4.135

Mean of Detected 0.00597 Mean of Detected -5.466

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 11 Number of Non-Detect Data 31

Percent Non-Detects 73.81%

Chromium, dissolved (mw-21)

General Statistics

Number of Valid Data 42 Number of Detected Data 11

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 11.4

   95% Approximate Gamma UCL 10.19

   95% Adjusted Gamma UCL 10.25

97.5% Chebyshev(Mean, Sd) UCL 12.46

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14.53

Kolmogorov-Smirnov 5% Critical Value 0.144    95% BCA Bootstrap UCL 9.818

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.4

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 9.862

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 9.857

   95% Standard Bootstrap UCL 9.876

Anderson-Darling Test Statistic 1.907    95% Bootstrap-t UCL 9.851

Adjusted Level of Significance 0.0434    95% CLT UCL 9.887

Adjusted Chi Square Value 309.7    95% Jackknife UCL 9.91

nu star 353.9

Approximate Chi Square Value (.05) 311.3 Nonparametric Statistics

k star (bias corrected) 4.657 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.925
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UCL Statistics

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 38

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

Mean of Detected 0.0304 Mean of Detected -4.947

SD of Detected 0.0954 SD of Detected 1.301

Minimum Detected 0.0015 Minimum Detected -6.502

Maximum Detected 0.4 Maximum Detected -0.916

Percent Non-Detects 55.26%

Raw Statistics Log-transformed Statistics

Number of Valid Data 38 Number of Detected Data 17

Number of Distinct Detected Data 16 Number of Non-Detect Data 21

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-22)

General Statistics

   95% Gamma Approximate UCL 0.0169

   95% Adjusted Gamma UCL 0.0171

Nu star 63.89 Potential UCLs to Use

AppChi2 46.5    95% KM (t) UCL 0.00405

k star 0.761 99% KM (Chebyshev) UCL 0.00951

Theta star 0.0162

Median 0.0121 95% KM (Chebyshev) UCL 0.00582

SD 0.00888 97.5% KM (Chebyshev) UCL 0.00706

Maximum 0.0341    95% KM (BCA) UCL 0.00453

Mean 0.0123    95% KM (Percentile Bootstrap) UCL 0.00426

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00387

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00478

   95% KM (t) UCL 0.00405

Assuming Gamma Distribution    95% KM (z) UCL 0.00403

5% K-S Critical Value 0.259 SD 0.00361

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006605

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 0.00294

A-D Test Statistic 0.578 Nonparametric Statistics

Theta Star 0.0049

nu star 26.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.218 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00306

   95% BCA Bootstrap UCL 0.00335

Mean in Original Scale 0.00208

SD in Original Scale 0.00362

SD in Log Scale 1.555



1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

1259

1260

1261

1262

1263

1264

1265

1266

1267

1268

1269

1270

1271

1272

A B C D E F G H I J K L

Number of Distinct Detected Data 22 Number of Non-Detect Data 15

Percent Non-Detects 39.47%

Chromium, dissolved (mw-23)

General Statistics

Number of Valid Data 38 Number of Detected Data 23

   95% Adjusted Gamma UCL 0.115

Note: DL/2 is not a recommended method.

AppChi2 5.119    95% KM (BCA) UCL 0.0385

   95% Gamma Approximate UCL 0.111

Theta star 0.308

Nu star 11.84 Potential UCLs to Use

SD 0.105 97.5% KM (Chebyshev) UCL 0.0837

k star 0.156 99% KM (Chebyshev) UCL 0.124

Mean 0.048    95% KM (Percentile Bootstrap) UCL 0.0373

Median 0.00658 95% KM (Chebyshev) UCL 0.0631

Minimum 1E-09    95% KM (bootstrap t) UCL 0.184

Maximum 0.406    95% KM (BCA) UCL 0.0385

Assuming Gamma Distribution    95% KM (z) UCL 0.0335

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0335

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0109

   95% KM (t) UCL 0.034

K-S Test Statistic 0.81 Mean 0.0156

5% K-S Critical Value 0.223 SD 0.0642

A-D Test Statistic 2.79 Nonparametric Statistics

5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method

nu star 13.79

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.406 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.075

   95% BCA Bootstrap UCL 0.0478

SD in Original Scale 0.0644

   95% Percentile Bootstrap UCL 0.0352

SD in Log Scale 1.771

Mean in Original Scale 0.0149

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.178

   95% DL/2 (t) UCL 0.0511    95%  H-Stat (DL/2) UCL 0.0402

Mean 0.0266 Mean -5.528

SD 0.0893 SD 1.717

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.306 Shapiro Wilk Test Statistic 0.828
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Nu star 32.37 Potential UCLs to Use

k star 0.426 99% KM (Chebyshev) UCL 0.313

Theta star 0.158

Median 0.0226 95% KM (Chebyshev) UCL 0.16

SD 0.165 97.5% KM (Chebyshev) UCL 0.212

Maximum 1.02    95% KM (BCA) UCL 0.0949

Mean 0.0675    95% KM (Percentile Bootstrap) UCL 0.0955

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0872

Minimum 1E-09    95% KM (bootstrap t) UCL 0.588

   95% KM (t) UCL 0.0877

Assuming Gamma Distribution    95% KM (z) UCL 0.0865

5% K-S Critical Value 0.194 SD 0.164

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0272

5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method

K-S Test Statistic 0.826 Mean 0.0417

A-D Test Statistic 3.096 Nonparametric Statistics

Theta Star 0.171

nu star 17.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.38 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0931

   95% BCA Bootstrap UCL 0.125

Mean in Original Scale 0.0413

SD in Original Scale 0.166

MLE method failed to converge properly Mean in Log Scale -5.021

SD in Log Scale 1.628

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.176 SD 1.633

   95% DL/2 (t) UCL 0.101    95%  H-Stat (DL/2) UCL 0.13

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0527 Mean -4.673

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.307 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.37%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

SD of Detected 0.212 SD of Detected 1.476

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 1.02 Maximum Detected 0.0198

Mean of Detected 0.0652 Mean of Detected -4.356

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0011 Minimum Detected -6.812
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Recommended UCL exceeds the maximum observation

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 4.541

   95% Approximate Gamma UCL 3.715

   95% Adjusted Gamma UCL 3.747

97.5% Chebyshev(Mean, Sd) UCL 4.018

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.541

Kolmogorov-Smirnov 5% Critical Value 0.152    95% BCA Bootstrap UCL 3.323

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.751

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 3.341

Kolmogorov-Smirnov Test Statistic 0.301    95% Percentile Bootstrap UCL 3.356

   95% Standard Bootstrap UCL 3.369

Anderson-Darling Test Statistic 5.091    95% Bootstrap-t UCL 3.354

Adjusted Level of Significance 0.0422    95% CLT UCL 3.368

Adjusted Chi Square Value 173.5    95% Jackknife UCL 3.375

nu star 207.3

Approximate Chi Square Value (.05) 175 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.049 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.029

   95% Modified-t UCL 3.369    99% Chebyshev (MVUE) UCL 13

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.139

   95% Adjusted-CLT UCL 3.329  97.5% Chebyshev (MVUE) UCL 9.779

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.375    95% H-UCL 6.775

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.884 Shapiro Wilk Test Statistic 0.337

Skewness -1.527

Relevant UCL Statistics

SD 0.823

Coefficient of Variation 0.262

Mean 3.136 Mean of log Data 0.985

Median 3.11 SD of log Data 1.007

Minimum 0.01 Minimum of Log Data -4.605

Maximum 4.26 Maximum of Log Data 1.449

Number of Valid Observations 34 Number of Distinct Observations 29

Raw Statistics Log-transformed Statistics

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-24a)

General Statistics

   95% Gamma Approximate UCL 0.107

   95% Adjusted Gamma UCL 0.109

AppChi2 20.37  97.5% KM (Chebyshev) UCL 0.212
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General Statistics

Number of Valid Data 33 Number of Detected Data 16

or 95% Modified-t UCL 4.892

Chromium, dissolved (mw-24br)

Potential UCL to Use Use 95% Student's-t UCL 4.898

   95% Approximate Gamma UCL 5.033

   95% Adjusted Gamma UCL 5.061

97.5% Chebyshev(Mean, Sd) UCL 5.851

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.627

Kolmogorov-Smirnov 5% Critical Value 0.155    95% BCA Bootstrap UCL 4.846

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.456

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 4.849

Kolmogorov-Smirnov Test Statistic 0.168    95% Percentile Bootstrap UCL 4.868

   95% Standard Bootstrap UCL 4.894

Anderson-Darling Test Statistic 1.317    95% Bootstrap-t UCL 4.88

Adjusted Level of Significance 0.0416    95% CLT UCL 4.888

Adjusted Chi Square Value 491.3    95% Jackknife UCL 4.898

nu star 547.3

Approximate Chi Square Value (.05) 494 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.551 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.531

   95% Modified-t UCL 4.892    99% Chebyshev (MVUE) UCL 7.981

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.106

   95% Adjusted-CLT UCL 4.85  97.5% Chebyshev (MVUE) UCL 6.739

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.898    95% H-UCL 5.314

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.681

Skewness -0.956

Relevant UCL Statistics

SD 1.185

Coefficient of Variation 0.261

Mean 4.543 Mean of log Data 1.46

Median 4.56 SD of log Data 0.397

Minimum 0.68 Minimum of Log Data -0.386

Maximum 6.26 Maximum of Log Data 1.834

Number of Valid Observations 32 Number of Distinct Observations 27

Raw Statistics Log-transformed Statistics

Chromium, dissolved (mw-24b)

General Statistics
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Median 0.0035 95% KM (Chebyshev) UCL 0.068

SD 0.098 97.5% KM (Chebyshev) UCL 0.0906

Maximum 0.38    95% KM (BCA) UCL 0.0417

Mean 0.0413    95% KM (Percentile Bootstrap) UCL 0.0389

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0357

Minimum 1E-09    95% KM (bootstrap t) UCL 0.239

   95% KM (t) UCL 0.0361

Assuming Gamma Distribution    95% KM (z) UCL 0.0355

5% K-S Critical Value 0.23 SD 0.0656

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.012

5% A-D Critical Value 0.817 Kaplan-Meier (KM) Method

K-S Test Statistic 0.817 Mean 0.0158

A-D Test Statistic 2.937 Nonparametric Statistics

Theta Star 0.0797

nu star 11.74

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.367 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0377

   95% BCA Bootstrap UCL 0.0503

Mean in Original Scale 0.0151

SD in Original Scale 0.0657

MLE method failed to converge properly Mean in Log Scale -6.341

SD in Log Scale 1.813

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0934 SD 1.733

   95% DL/2 (t) UCL 0.0561    95%  H-Stat (DL/2) UCL 0.0446

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0285 Mean -5.588

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.312 Shapiro Wilk Test Statistic 0.811

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

SD of Detected 0.0937 SD of Detected 1.376

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.38 Maximum Detected -0.968

Mean of Detected 0.0292 Mean of Detected -5.177

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 14 Number of Non-Detect Data 17

Percent Non-Detects 51.52%
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   95% Approximate Gamma UCL 2.467

   95% Adjusted Gamma UCL 2.481

97.5% Chebyshev(Mean, Sd) UCL 2.996

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.457

Kolmogorov-Smirnov 5% Critical Value 0.156    95% BCA Bootstrap UCL 2.416

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.762

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 2.418

Kolmogorov-Smirnov Test Statistic 0.151    95% Percentile Bootstrap UCL 2.413

   95% Standard Bootstrap UCL 2.42

Anderson-Darling Test Statistic 0.638    95% Bootstrap-t UCL 2.42

Adjusted Level of Significance 0.0416    95% CLT UCL 2.424

Adjusted Chi Square Value 461.8    95% Jackknife UCL 2.43

nu star 516.1

Approximate Chi Square Value (.05) 464.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.064 Data appear Normal at 5% Significance Level

Theta Star 0.275

   95% Modified-t UCL 2.43    99% Chebyshev (MVUE) UCL 3.684

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.868

   95% Adjusted-CLT UCL 2.419  97.5% Chebyshev (MVUE) UCL 3.144

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.43    95% H-UCL 2.518

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.92

Skewness -0.221

Relevant UCL Statistics

SD 0.704

Coefficient of Variation 0.317

Mean 2.22 Mean of log Data 0.74

Median 2.14 SD of log Data 0.361

Minimum 0.884 Minimum of Log Data -0.123

Maximum 3.41 Maximum of Log Data 1.227

Number of Valid Observations 32 Number of Distinct Observations 24

Raw Statistics Log-transformed Statistics

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-25)

General Statistics

   95% Gamma Approximate UCL 0.112

   95% Adjusted Gamma UCL 0.118

Nu star 8.975 Potential UCLs to Use

AppChi2 3.312    95% KM (BCA) UCL 0.0417

k star 0.136 99% KM (Chebyshev) UCL 0.135

Theta star 0.303
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or 95% Modified-t UCL 3.208

Chromium, dissolved (mw-27-20)

Potential UCL to Use Use 95% Student's-t UCL 3.21

   95% Approximate Gamma UCL 3.291

   95% Adjusted Gamma UCL 3.308

97.5% Chebyshev(Mean, Sd) UCL 3.992

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.629

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 3.175

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.668

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 3.199

Kolmogorov-Smirnov Test Statistic 0.214    95% Percentile Bootstrap UCL 3.192

   95% Standard Bootstrap UCL 3.195

Anderson-Darling Test Statistic 2.065    95% Bootstrap-t UCL 3.192

Adjusted Level of Significance 0.0431    95% CLT UCL 3.202

Adjusted Chi Square Value 357.3    95% Jackknife UCL 3.21

nu star 404.8

Approximate Chi Square Value (.05) 359.2 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.47 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.534

   95% Modified-t UCL 3.208    99% Chebyshev (MVUE) UCL 5.329

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.006

   95% Adjusted-CLT UCL 3.19  97.5% Chebyshev (MVUE) UCL 4.452

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.21    95% H-UCL 3.452

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.831

Coefficient of Variation 0.358

Skewness -0.417

Median 3.11 SD of log Data 0.465

SD 1.045

Maximum 5.02 Maximum of Log Data 1.613

Mean 2.92 Mean of log Data 0.985

Raw Statistics Log-transformed Statistics

Minimum 0.76 Minimum of Log Data -0.274

Chromium, dissolved (mw-26)

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 31

Potential UCL to Use Use 95% Student's-t UCL 2.43
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Maximum 0.0583    95% KM (BCA) UCL 0.00328

Mean 0.0249    95% KM (Percentile Bootstrap) UCL 0.00293

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00233

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00268

   95% KM (t) UCL 0.00243

Assuming Gamma Distribution    95% KM (z) UCL 0.00242

5% K-S Critical Value 0.271 SD 0.00258

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00036

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 0.00183

A-D Test Statistic 0.327 Nonparametric Statistics

Theta Star 0.00484

nu star 23.57

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.179 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00162

   95% BCA Bootstrap UCL 0.00172

Mean in Original Scale 0.00107

SD in Original Scale 0.00263

MLE method failed to converge properly Mean in Log Scale -8.88

SD in Log Scale 2.183

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00405 SD 1.263

   95% DL/2 (t) UCL 0.00362    95%  H-Stat (DL/2) UCL 0.004

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00281 Mean -6.805

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.87 Lilliefors Test Statistic 0.945

5% Lilliefors Critical Value 0.842 5% Lilliefors Critical Value 0.842

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 68

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00467 SD of Detected 0.918

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.014 Maximum Detected -4.269

Mean of Detected 0.00571 Mean of Detected -5.512

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 10 Number of Non-Detect Data 58

Percent Non-Detects 85.29%

General Statistics

Number of Valid Data 68 Number of Detected Data 10
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 39

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0026 Maximum Non-Detect -5.952

SD of Detected 0.00236 SD of Detected 0.811

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0066 Maximum Detected -5.021

Mean of Detected 0.00375 Mean of Detected -5.791

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 4 Number of Non-Detect Data 38

Percent Non-Detects 90.48%

Chromium, dissolved (mw-27-85)

General Statistics

Number of Valid Data 42 Number of Detected Data 4

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-27-60) was not processed!

Percent Non-Detects 94.44%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 18 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 17

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-27-60)

General Statistics

   95% Gamma Approximate UCL 0.031    95% KM (Percentile Bootstrap) UCL 0.00293

   95% Adjusted Gamma UCL 0.0311

Nu star 125.9 Potential UCLs to Use

AppChi2 100.9    95% KM (t) UCL 0.00243

k star 0.925 99% KM (Chebyshev) UCL 0.00541

Theta star 0.0269

Median 0.0248 95% KM (Chebyshev) UCL 0.0034

SD 0.0166 97.5% KM (Chebyshev) UCL 0.00407
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Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 11 Number of Non-Detect Data 57

Percent Non-Detects 83.82%

Chromium, dissolved (mw-28-25)

General Statistics

Number of Valid Data 68 Number of Detected Data 11

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 69.74    95% KM (t) UCL 0.00157

   95% Gamma Approximate UCL 0.056    95% KM (Percentile Bootstrap) UCL 0.00456

Theta star 0.0399

Nu star 90.7 Potential UCLs to Use

SD 0.0318 97.5% KM (Chebyshev) UCL 0.0024

k star 1.08 99% KM (Chebyshev) UCL 0.00308

Mean 0.0431    95% KM (Percentile Bootstrap) UCL 0.00456

Median 0.0407 95% KM (Chebyshev) UCL 0.00206

Minimum 0.001    95% KM (bootstrap t) UCL 0.00149

Maximum 0.102    95% KM (BCA) UCL 0.0066

Assuming Gamma Distribution    95% KM (z) UCL 0.00156

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00252

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001825

   95% KM (t) UCL 0.00157

K-S Test Statistic 0.66 Mean 0.00126

5% K-S Critical Value 0.397 SD 0.00102

A-D Test Statistic 0.239 Nonparametric Statistics

5% A-D Critical Value 0.66 Kaplan-Meier (KM) Method

nu star 6.522

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.815 Data appear Normal at 5% Significance Level

Theta Star 0.0046

   95% BCA Bootstrap UCL 0.0009248

   95% MLE (Tiku) UCL 0.00654 SD in Original Scale 0.00127

   95% Percentile Bootstrap UCL 0.0007861

SD 0.00148 SD in Log Scale 2.386

   95% MLE (t) UCL 0.00551 Mean in Original Scale 0.0004517

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00512 Mean in Log Scale -10.13

   95% DL/2 (t) UCL 0.00113    95%  H-Stat (DL/2) UCL 0.0007647

Mean 0.0008286 Mean -7.406

SD 0.00116 SD 0.592

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 0.938
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Nu star 144.3 Potential UCLs to Use

AppChi2 117.5    95% KM (t) UCL 0.00234

k star 1.061 99% KM (Chebyshev) UCL 0.00477

Theta star 0.0138

Median 0.015 95% KM (Chebyshev) UCL 0.00313

SD 0.00894 97.5% KM (Chebyshev) UCL 0.00368

Maximum 0.032    95% KM (BCA) UCL 0.00315

Mean 0.0147    95% KM (Percentile Bootstrap) UCL 0.00278

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00224

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00278

   95% KM (t) UCL 0.00234

Assuming Gamma Distribution    95% KM (z) UCL 0.00233

5% K-S Critical Value 0.259 SD 0.00211

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002931

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 0.00185

A-D Test Statistic 0.546 Nonparametric Statistics

Theta Star 0.00315

nu star 32.04

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.456 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00149

   95% BCA Bootstrap UCL 0.00163

Mean in Original Scale 0.00102

SD in Original Scale 0.00223

MLE method failed to converge properly Mean in Log Scale -8.304

SD in Log Scale 1.752

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0483 SD 1.397

   95% DL/2 (t) UCL 0.0182    95%  H-Stat (DL/2) UCL 0.00412

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00844 Mean -6.733

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.758 Lilliefors Test Statistic 0.93

5% Lilliefors Critical Value 0.85 5% Lilliefors Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 68

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

SD of Detected 0.0039 SD of Detected 0.769

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0121 Maximum Detected -4.415

Mean of Detected 0.00458 Mean of Detected -5.668

Minimum Detected 0.0012 Minimum Detected -6.725
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nu star 13.64

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.364 Data appear Normal at 5% Significance Level

Theta Star 0.00173

   95% BCA Bootstrap UCL 0.0006843

SD in Original Scale 0.0008717

   95% Percentile Bootstrap UCL 0.0005987

SD in Log Scale 1.991

Mean in Original Scale 0.0003589

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -9.673

   95% DL/2 (t) UCL 0.000891    95%  H-Stat (DL/2) UCL 0.0006776

Mean 0.0007022 Mean -7.451

SD 0.0007626 SD 0.474

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.822 Shapiro Wilk Test Statistic 0.897

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

Mean of Detected 0.00236 Mean of Detected -6.22

SD of Detected 0.00164 SD of Detected 0.638

Minimum Detected 0.0011 Minimum Detected -6.812

Maximum Detected 0.0051 Maximum Detected -5.279

Percent Non-Detects 89.13%

Raw Statistics Log-transformed Statistics

Number of Valid Data 46 Number of Detected Data 5

Number of Distinct Detected Data 4 Number of Non-Detect Data 41

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-28-90)

General Statistics

   95% Gamma Approximate UCL 0.018

   95% Adjusted Gamma UCL 0.0181
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5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.767 Shapiro Wilk Test Statistic 0.846

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 43

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

SD of Detected 0.00595 SD of Detected 0.727

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0193 Maximum Detected -3.948

Mean of Detected 0.00708 Mean of Detected -5.207

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0029 Minimum Detected -5.843

Number of Distinct Detected Data 8 Number of Non-Detect Data 35

Percent Non-Detects 81.40%

Chromium, dissolved (mw-29)

General Statistics

Number of Valid Data 43 Number of Detected Data 8

   95% Adjusted Gamma UCL 0.0151

Note: DL/2 is not a recommended method.

AppChi2 125.3    95% KM (t) UCL 0.00141

   95% Gamma Approximate UCL 0.015    95% KM (Percentile Bootstrap) UCL 0.00224

Theta star 0.00739

Nu star 152.8 Potential UCLs to Use

SD 0.00729 97.5% KM (Chebyshev) UCL 0.00188

k star 1.661 99% KM (Chebyshev) UCL 0.00226

Mean 0.0123    95% KM (Percentile Bootstrap) UCL 0.00224

Median 0.0126 95% KM (Chebyshev) UCL 0.00168

Minimum 0.0004527    95% KM (bootstrap t) UCL 0.00158

Maximum 0.0239    95% KM (BCA) UCL 0.0024

Assuming Gamma Distribution    95% KM (z) UCL 0.00141

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00139

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001026

   95% KM (t) UCL 0.00141

K-S Test Statistic 0.683 Mean 0.00124

5% K-S Critical Value 0.359 SD 0.0006225

A-D Test Statistic 0.396 Nonparametric Statistics

5% A-D Critical Value 0.683 Kaplan-Meier (KM) Method
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Maximum Detected 1.2

Mean of Detected 0.184

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0099 Log Statistics Not Avaliable

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Percent Non-Detects 11.11%

Chromium, dissolved (mw-3)

General Statistics

Number of Valid Data 9 Number of Detected Data 8

   95% Adjusted Gamma UCL 0.0243

Note: DL/2 is not a recommended method.

AppChi2 56.3    95% KM (t) UCL 0.00506

   95% Gamma Approximate UCL 0.024

Theta star 0.0205

Nu star 75.29 Potential UCLs to Use

SD 0.0114 97.5% KM (Chebyshev) UCL 0.00801

k star 0.875 99% KM (Chebyshev) UCL 0.0104

Mean 0.018    95% KM (Percentile Bootstrap) UCL 0.00526

Median 0.0185 95% KM (Chebyshev) UCL 0.00679

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00731

Maximum 0.0418    95% KM (BCA) UCL 0.00562

Assuming Gamma Distribution    95% KM (z) UCL 0.00504

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00496

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006462

   95% KM (t) UCL 0.00506

K-S Test Statistic 0.724 Mean 0.00398

5% K-S Critical Value 0.297 SD 0.00337

A-D Test Statistic 0.689 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 22.36

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.398 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00506

   95% BCA Bootstrap UCL 0.0032

SD in Original Scale 0.00367

   95% Percentile Bootstrap UCL 0.00295

SD in Log Scale 1.602

Mean in Original Scale 0.002

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.376

   95% DL/2 (t) UCL 0.029    95%  H-Stat (DL/2) UCL 0.0135

Mean 0.0135 Mean -6.22

SD 0.0605 SD 1.628

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-30-30)

97.5% KM (Chebyshev) UCL 0.989

99% KM (Chebyshev) UCL 1.477

   95% KM (Percentile Bootstrap) UCL 0.41

95% KM (Chebyshev) UCL 0.74

   95% KM (bootstrap t) UCL 17.81

   95% KM (BCA) UCL 0.429

   95% KM (z) UCL 0.382

   95% KM (jackknife) UCL 0.408

SE of Mean 0.132

   95% KM (t) UCL 0.41

Mean 0.165

SD 0.37

Potential UCLs to Use Nonparametric Statistics

   99% KM (Chebyshev) UCL 1.477 Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Gamma Statistics Not Available Data do not follow a Discernable Distribution (0.05)

   95% MLE (Tiku) UCL 0.364

SD 0.4

   95% MLE (t) UCL 0.381

Maximum Likelihood Estimate(MLE) Method Log ROS Method N/A

Mean 0.133

   95% DL/2 (t) UCL 0.408

Mean 0.164

SD 0.393

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method N/A

5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.502 Not Available

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0

Warning:  There are only 8 Detected Values in this data

Mean of Detected 0.184

Mean of Detected 0.184
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Mean 0.468    95% KM (Percentile Bootstrap) UCL 0.0202

Minimum 1E-09    95% KM (bootstrap t) UCL 0.315

Maximum 4.474    95% KM (BCA) UCL 0.0206

Assuming Gamma Distribution    95% KM (z) UCL 0.0184

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0183

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00628

   95% KM (t) UCL 0.0185

K-S Test Statistic 0.835 Mean 0.00804

5% K-S Critical Value 0.226 SD 0.0491

A-D Test Statistic 3.739 Nonparametric Statistics

5% A-D Critical Value 0.835 Kaplan-Meier (KM) Method

nu star 10.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.311 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.088

   95% BCA Bootstrap UCL 0.0257

SD in Original Scale 0.0492

   95% Percentile Bootstrap UCL 0.0193

SD in Log Scale 2.425

Mean in Original Scale 0.00722

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -8.641

   95% DL/2 (t) UCL 0.0289    95%  H-Stat (DL/2) UCL 0.00635

Mean 0.0148 Mean -6.562

SD 0.0688 SD 1.539

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.892 5% Lilliefors Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.296 Lilliefors Test Statistic 0.711

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 66

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

Mean of Detected 0.0274 Mean of Detected -5.651

SD of Detected 0.0962 SD of Detected 1.458

Minimum Detected 0.0011 Minimum Detected -6.812

Maximum Detected 0.4 Maximum Detected -0.916

Percent Non-Detects 74.24%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 66 Number of Detected Data 17

Number of Distinct Detected Data 14 Number of Non-Detect Data 49
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A-D Test Statistic 2.763 Nonparametric Statistics

nu star 53.85

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.69 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.817

   95% BCA Bootstrap UCL 1.205

   95% MLE (Tiku) UCL 1.08 SD in Original Scale 0.953

   95% Percentile Bootstrap UCL 1.176

SD 1.175 SD in Log Scale 2.366

   95% MLE (t) UCL 1.07 Mean in Original Scale 0.964

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.795 Mean in Log Scale -1.458

   95% DL/2 (t) UCL 1.184    95%  H-Stat (DL/2) UCL 474.6

Mean 0.959 Mean -2.245

SD 0.957 SD 3.46

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.939 5% Lilliefors Critical Value 0.939

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.931 Lilliefors Test Statistic 0.74

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.909 SD of Detected 1.976

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 3.34 Maximum Detected 1.206

Mean of Detected 1.254 Mean of Detected -0.597

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0028 Minimum Detected -5.878

Number of Distinct Detected Data 37 Number of Non-Detect Data 12

Percent Non-Detects 23.53%

Chromium, dissolved (mw-30-50)

General Statistics

Number of Valid Data 51 Number of Detected Data 39

   95% Adjusted Gamma UCL 0.824

Note: DL/2 is not a recommended method.

AppChi2 13.65    95% KM (BCA) UCL 0.0206

   95% Gamma Approximate UCL 0.813

Theta star 2.601

Nu star 23.73 Potential UCLs to Use

SD 0.797 97.5% KM (Chebyshev) UCL 0.0472

k star 0.18 99% KM (Chebyshev) UCL 0.0705

Median 0.106 95% KM (Chebyshev) UCL 0.0354
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Adjusted Level of Significance 0.0312    95% CLT UCL 0.277

nu star 45.12

Approximate Chi Square Value (.05) 30.71 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.611 Data appear Normal at 5% Significance Level

Theta Star 0.135

   95% Modified-t UCL 0.282    99% Chebyshev (MVUE) UCL 0.809

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.486

   95% Adjusted-CLT UCL 0.278  97.5% Chebyshev (MVUE) UCL 0.595

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.282    95% H-UCL 0.449

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.882

Coefficient of Variation 0.62

Skewness 0.0705

Median 0.222 SD of log Data 0.866

SD 0.135

Maximum 0.407 Maximum of Log Data -0.899

Mean 0.218 Mean of log Data -1.795

Raw Statistics Log-transformed Statistics

Minimum 0.0294 Minimum of Log Data -3.527

Chromium, dissolved (mw-31-135)

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 1.393

Note: DL/2 is not a recommended method.

AppChi2 52.22  97.5% KM (Chebyshev) UCL 1.799

   95% Gamma Approximate UCL 1.38

Theta star 1.477

Nu star 70.56 Potential UCLs to Use

SD 0.902 97.5% KM (Chebyshev) UCL 1.799

k star 0.692 99% KM (Chebyshev) UCL 2.297

Mean 1.022    95% KM (Percentile Bootstrap) UCL 1.192

Median 0.79 95% KM (Chebyshev) UCL 1.546

Minimum 0.0028    95% KM (bootstrap t) UCL 1.198

Maximum 3.34    95% KM (BCA) UCL 1.185

Assuming Gamma Distribution    95% KM (z) UCL 1.181

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.184

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.134

   95% KM (t) UCL 1.185

K-S Test Statistic 0.791 Mean 0.96

5% K-S Critical Value 0.147 SD 0.947

5% A-D Critical Value 0.791 Kaplan-Meier (KM) Method
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Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 3.37

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 3.376

Kolmogorov-Smirnov Test Statistic 0.26    95% Percentile Bootstrap UCL 3.385

   95% Standard Bootstrap UCL 3.383

Anderson-Darling Test Statistic 2.464    95% Bootstrap-t UCL 3.384

Adjusted Level of Significance 0.0425    95% CLT UCL 3.392

Adjusted Chi Square Value 219.9    95% Jackknife UCL 3.401

nu star 257.7

Approximate Chi Square Value (.05) 221.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.681 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.825

   95% Modified-t UCL 3.399    99% Chebyshev (MVUE) UCL 6.429

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.584

   95% Adjusted-CLT UCL 3.374  97.5% Chebyshev (MVUE) UCL 5.207

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.401    95% H-UCL 3.858

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.805

Coefficient of Variation 0.418

Skewness -0.441

Median 3.4 SD of log Data 0.584

SD 1.271

Maximum 5.62 Maximum of Log Data 1.726

Mean 3.038 Mean of log Data 0.981

Raw Statistics Log-transformed Statistics

Minimum 0.638 Minimum of Log Data -0.449

Chromium, dissolved (mw-31-60)

General Statistics

Number of Valid Observations 35 Number of Distinct Observations 28

Potential UCL to Use Use 95% Student's-t UCL 0.282

   95% Approximate Gamma UCL 0.32

   95% Adjusted Gamma UCL 0.338

97.5% Chebyshev(Mean, Sd) UCL 0.444

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.577

Kolmogorov-Smirnov 5% Critical Value 0.232    95% BCA Bootstrap UCL 0.273

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.375

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.274

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 0.275

   95% Standard Bootstrap UCL 0.276

Anderson-Darling Test Statistic 0.503    95% Bootstrap-t UCL 0.281

Adjusted Chi Square Value 29.14    95% Jackknife UCL 0.282
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   95% MLE (Tiku) UCL 0.0126 SD in Original Scale 0.003

   95% Percentile Bootstrap UCL 0.00227

SD 0.00405 SD in Log Scale 1.968

   95% MLE (t) UCL 0.0104 Mean in Original Scale 0.00134

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00921 Mean in Log Scale -8.317

   95% DL/2 (t) UCL 0.00229    95%  H-Stat (DL/2) UCL 0.00113

Mean 0.00144 Mean -7.268

SD 0.00293 SD 0.895

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.918 Shapiro Wilk Test Statistic 0.913

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.24%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.0019 Maximum Non-Detect -6.266

SD of Detected 0.00468 SD of Detected 0.665

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.013 Maximum Detected -4.343

Mean of Detected 0.00835 Mean of Detected -4.934

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0031 Minimum Detected -5.776

Number of Distinct Detected Data 4 Number of Non-Detect Data 30

Percent Non-Detects 88.24%

Chromium, dissolved (mw-32-20)

General Statistics

Number of Valid Data 34 Number of Detected Data 4

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 3.975

   95% Approximate Gamma UCL 3.534

   95% Adjusted Gamma UCL 3.56

97.5% Chebyshev(Mean, Sd) UCL 4.38

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.176

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.975
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the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.49%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.002 Maximum Non-Detect -6.215

SD of Detected 0.00584 SD of Detected 1.038

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0135 Maximum Detected -4.305

Mean of Detected 0.00631 Mean of Detected -5.515

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0012 Minimum Detected -6.725

Number of Distinct Detected Data 8 Number of Non-Detect Data 29

Percent Non-Detects 78.38%

Chromium, dissolved (mw-32-35)

General Statistics

Number of Valid Data 37 Number of Detected Data 8

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 79.67    95% KM (t) UCL 0.00445

   95% Gamma Approximate UCL 0.0579    95% KM (Percentile Bootstrap) UCL 0.0116

Theta star 0.0302

Nu star 102 Potential UCLs to Use

SD 0.0293 97.5% KM (Chebyshev) UCL 0.00642

k star 1.5 99% KM (Chebyshev) UCL 0.00803

Mean 0.0452    95% KM (Percentile Bootstrap) UCL 0.0116

Median 0.0455 95% KM (Chebyshev) UCL 0.00561

Minimum 0.003    95% KM (bootstrap t) UCL 0.00416

Maximum 0.096    95% KM (BCA) UCL 0.0116

Assuming Gamma Distribution    95% KM (z) UCL 0.00443

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00545

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004335

   95% KM (t) UCL 0.00445

K-S Test Statistic 0.659 Mean 0.00372

5% K-S Critical Value 0.396 SD 0.00219

A-D Test Statistic 0.337 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 8.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.05 Data appear Normal at 5% Significance Level

Theta Star 0.00795

   95% BCA Bootstrap UCL 0.00243
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Chromium, dissolved (mw-33-150)

General Statistics

Number of Valid Data 24 Number of Detected Data 22

   95% Adjusted Gamma UCL 0.0374

Note: DL/2 is not a recommended method.

AppChi2 31.44    95% KM (t) UCL 0.00328

   95% Gamma Approximate UCL 0.0367

Theta star 0.0404

Nu star 46 Potential UCLs to Use

SD 0.0202 97.5% KM (Chebyshev) UCL 0.00593

k star 0.622 99% KM (Chebyshev) UCL 0.00807

Mean 0.0251    95% KM (Percentile Bootstrap) UCL 0.00361

Median 0.0215 95% KM (Chebyshev) UCL 0.00483

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00347

Maximum 0.0651    95% KM (BCA) UCL 0.00421

Assuming Gamma Distribution    95% KM (z) UCL 0.00326

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00308

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0005795

   95% KM (t) UCL 0.00328

K-S Test Statistic 0.732 Mean 0.00231

5% K-S Critical Value 0.3 SD 0.0033

A-D Test Statistic 0.868 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

nu star 13.87

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.867 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00728

   95% BCA Bootstrap UCL 0.00292

SD in Original Scale 0.00363

   95% Percentile Bootstrap UCL 0.00253

SD in Log Scale 2.237

Mean in Original Scale 0.00151

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -8.643

   95% DL/2 (t) UCL 0.00276    95%  H-Stat (DL/2) UCL 0.00136

Mean 0.00178 Mean -7.12

SD 0.00353 SD 0.978

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.727 Shapiro Wilk Test Statistic 0.82

UCL Statistics
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Theta star 0.0009672

Nu star 277 Potential UCLs to Use

SD 0.00206 97.5% KM (Chebyshev) UCL 0.00815

k star 5.771 99% KM (Chebyshev) UCL 0.00964

Mean 0.00558    95% KM (Percentile Bootstrap) UCL 0.00629

Median 0.00565 95% KM (Chebyshev) UCL 0.00739

Minimum 0.00168    95% KM (bootstrap t) UCL 0.00637

Maximum 0.0098    95% KM (BCA) UCL 0.00629

Assuming Gamma Distribution    95% KM (z) UCL 0.0063

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00632

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004027

   95% KM (t) UCL 0.00633

K-S Test Statistic 0.744 Mean 0.00564

5% K-S Critical Value 0.185 SD 0.00193

A-D Test Statistic 0.335 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 386.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.79 Data appear Normal at 5% Significance Level

Theta Star 0.0006707

   95% BCA Bootstrap UCL 0.00627

   95% MLE (Tiku) UCL 0.00627 SD in Original Scale 0.00199

   95% Percentile Bootstrap UCL 0.00627

SD 0.00237 SD in Log Scale 0.386

   95% MLE (t) UCL 0.00624 Mean in Original Scale 0.00562

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00541 Mean in Log Scale -5.248

   95% DL/2 (t) UCL 0.00626    95%  H-Stat (DL/2) UCL 0.00862

Mean 0.00545 Mean -5.385

SD 0.00233 SD 0.753

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.95

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00185 SD of Detected 0.333

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0098 Maximum Detected -4.625

Mean of Detected 0.0059 Mean of Detected -5.184

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0028 Minimum Detected -5.878

Number of Distinct Detected Data 19 Number of Non-Detect Data 2

Percent Non-Detects 8.33%



2439

2440

2441

2442

2443

2444

2445

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2456

2457

2458

2459

2460

2461

2462

2463

2464

2465

2466

2467

2468

2469

2470

2471

2472

2473

2474

2475

2476

2477

2478

2479

2480

2481

2482

2483

2484

2485

2486

2487

2488

2489

2490

2491

A B C D E F G H I J K L

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

K-S Test Statistic 0.745 Mean 0.00663

A-D Test Statistic 0.406 Nonparametric Statistics

Theta Star 0.00146

nu star 210.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.021 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00772

   95% BCA Bootstrap UCL 0.0078

   95% MLE (t) UCL 0.00765 Mean in Original Scale 0.00673

   95% MLE (Tiku) UCL 0.0077 SD in Original Scale 0.00302

Mean 0.00641 Mean in Log Scale -5.127

SD 0.00353 SD in Log Scale 0.555

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.0034 SD 0.917

   95% DL/2 (t) UCL 0.00769    95%  H-Stat (DL/2) UCL 0.0113

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0065 Mean -5.297

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.976 Shapiro Wilk Test Statistic 0.886

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 16.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 20

Maximum Non-Detect 0.0021 Maximum Non-Detect -6.166

SD of Detected 0.00273 SD of Detected 0.474

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0115 Maximum Detected -4.465

Mean of Detected 0.00733 Mean of Detected -5.003

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0017 Minimum Detected -6.377

Number of Distinct Detected Data 19 Number of Non-Detect Data 3

Percent Non-Detects 12.50%

Chromium, dissolved (mw-33-210)

General Statistics

Number of Valid Data 24 Number of Detected Data 21

   95% Adjusted Gamma UCL 0.00652

Note: DL/2 is not a recommended method.

AppChi2 239.5    95% KM (t) UCL 0.00633

   95% Gamma Approximate UCL 0.00646    95% KM (Percentile Bootstrap) UCL 0.00629
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.698 Shapiro Wilk Test Statistic 0.867

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.0049 Maximum Non-Detect -5.319

Mean of Detected 0.00541 Mean of Detected -5.72

SD of Detected 0.00605 SD of Detected 1.033

Minimum Detected 0.0011 Minimum Detected -6.812

Maximum Detected 0.0155 Maximum Detected -4.167

Percent Non-Detects 76.47%

Raw Statistics Log-transformed Statistics

Number of Valid Data 34 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 26

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-33-40)

General Statistics

   95% Gamma Approximate UCL 0.00814    95% KM (Percentile Bootstrap) UCL 0.00777

   95% Adjusted Gamma UCL 0.00825

Nu star 166.4 Potential UCLs to Use

AppChi2 137.6    95% KM (t) UCL 0.00775

k star 3.468 99% KM (Chebyshev) UCL 0.0131

Theta star 0.00194

Median 0.00695 95% KM (Chebyshev) UCL 0.00947

SD 0.00304 97.5% KM (Chebyshev) UCL 0.0107

Maximum 0.0115    95% KM (BCA) UCL 0.00795

Mean 0.00673    95% KM (Percentile Bootstrap) UCL 0.00777

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0077

Minimum 0.00149    95% KM (bootstrap t) UCL 0.00766

   95% KM (t) UCL 0.00775

Assuming Gamma Distribution    95% KM (z) UCL 0.0077

5% K-S Critical Value 0.19 SD 0.00311

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000651
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Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00346 SD of Detected 0.387

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0218 Maximum Detected -3.826

Mean of Detected 0.0149 Mean of Detected -4.258

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0017 Minimum Detected -6.377

Number of Distinct Detected Data 40 Number of Non-Detect Data 2

Percent Non-Detects 3.45%

Chromium, dissolved (mw-33-90)

General Statistics

Number of Valid Data 58 Number of Detected Data 56

   95% Adjusted Gamma UCL 0.0352

Note: DL/2 is not a recommended method.

AppChi2 23.57    95% KM (t) UCL 0.00315

   95% Gamma Approximate UCL 0.0344

Theta star 0.0417

Nu star 36.38 Potential UCLs to Use

SD 0.0192 97.5% KM (Chebyshev) UCL 0.0059

k star 0.535 99% KM (Chebyshev) UCL 0.00814

Mean 0.0223    95% KM (Percentile Bootstrap) UCL 0.00341

Median 0.0172 95% KM (Chebyshev) UCL 0.00476

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00666

Maximum 0.0616    95% KM (BCA) UCL 0.00386

Assuming Gamma Distribution    95% KM (z) UCL 0.00312

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00303

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.000605

   95% KM (t) UCL 0.00315

K-S Test Statistic 0.734 Mean 0.00212

5% K-S Critical Value 0.301 SD 0.0033

A-D Test Statistic 0.745 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 12.69

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.793 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00682

   95% BCA Bootstrap UCL 0.00286

SD in Original Scale 0.00359

   95% Percentile Bootstrap UCL 0.00255

SD in Log Scale 2.087

Mean in Original Scale 0.00141

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -8.535

   95% DL/2 (t) UCL 0.00274    95%  H-Stat (DL/2) UCL 0.00139

Mean 0.00173 Mean -7.094

SD 0.00349 SD 0.952
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2603
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2649

2650
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Chromium, dissolved (mw-34-100)

General Statistics

Number of Valid Observations 79 Number of Distinct Observations 75

   95% Adjusted Gamma UCL 0.0157

Note: DL/2 is not a recommended method.

AppChi2 874.6    95% KM (Chebyshev) UCL 0.0168

   95% Gamma Approximate UCL 0.0157

Theta star 0.00179

Nu star 944.9 Potential UCLs to Use

SD 0.0038 97.5% KM (Chebyshev) UCL 0.0178

k star 8.146 99% KM (Chebyshev) UCL 0.0199

Mean 0.0145    95% KM (Percentile Bootstrap) UCL 0.0154

Median 0.0146 95% KM (Chebyshev) UCL 0.0168

Minimum 0.0017    95% KM (bootstrap t) UCL 0.0152

Maximum 0.0218    95% KM (BCA) UCL 0.0154

Assuming Gamma Distribution    95% KM (z) UCL 0.0153

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0153

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005482

   95% KM (t) UCL 0.0153

K-S Test Statistic 0.75 Mean 0.0144

5% K-S Critical Value 0.119 SD 0.00414

A-D Test Statistic 3.83 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

nu star 1103

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.846 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00151

   95% BCA Bootstrap UCL 0.0153

   95% MLE (Tiku) UCL 0.0153 SD in Original Scale 0.00368

   95% Percentile Bootstrap UCL 0.0154

SD 0.00435 SD in Log Scale 0.4

   95% MLE (t) UCL 0.0153 Mean in Original Scale 0.0146

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0143 Mean in Log Scale -4.281

   95% DL/2 (t) UCL 0.0153    95%  H-Stat (DL/2) UCL 0.0181

Mean 0.0144 Mean -4.373

SD 0.00431 SD 0.723

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.118 5% Lilliefors Critical Value 0.118

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.134 Lilliefors Test Statistic 0.266
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Maximum Detected 0.0065 Maximum Detected -5.036

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 7 Number of Non-Detect Data 45

Percent Non-Detects 86.54%

Chromium, dissolved (mw-34-55)

General Statistics

Number of Valid Data 52 Number of Detected Data 7

Potential UCL to Use Use 95% Student's-t UCL 0.737

   95% Approximate Gamma UCL 0.743

   95% Adjusted Gamma UCL 0.744

97.5% Chebyshev(Mean, Sd) UCL 0.835

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.915

Kolmogorov-Smirnov 5% Critical Value 0.1    95% BCA Bootstrap UCL 0.732

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.795

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 0.736

Kolmogorov-Smirnov Test Statistic 0.0842    95% Percentile Bootstrap UCL 0.736

   95% Standard Bootstrap UCL 0.737

Anderson-Darling Test Statistic 1.055    95% Bootstrap-t UCL 0.737

Adjusted Level of Significance 0.047    95% CLT UCL 0.737

Adjusted Chi Square Value 1548    95% Jackknife UCL 0.737

nu star 1643

Approximate Chi Square Value (.05) 1550 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.4 Data appear Normal at 5% Significance Level

Theta Star 0.0674

   95% Modified-t UCL 0.737    99% Chebyshev (MVUE) UCL 0.986

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.83

   95% Adjusted-CLT UCL 0.736  97.5% Chebyshev (MVUE) UCL 0.883

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.737    95% H-UCL 0.759

Lilliefors Critical Value 0.0997 Lilliefors Critical Value 0.0997

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.0792 Lilliefors Test Statistic 0.106

Coefficient of Variation 0.272

Skewness -0.168

Median 0.67 SD of log Data 0.341

SD 0.191

Maximum 1.19 Maximum of Log Data 0.174

Mean 0.701 Mean of log Data -0.402

Raw Statistics Log-transformed Statistics

Minimum 0.11 Minimum of Log Data -2.207
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Mean 0.00937    95% KM (Percentile Bootstrap) UCL 0.00197

Median 0.00994 95% KM (Chebyshev) UCL 0.00216

Minimum 0.0003829    95% KM (bootstrap t) UCL 0.00196

Maximum 0.0168    95% KM (BCA) UCL 0.00219

Assuming Gamma Distribution    95% KM (z) UCL 0.00182

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00177

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001263

   95% KM (t) UCL 0.00182

K-S Test Statistic 0.712 Mean 0.00161

5% K-S Critical Value 0.314 SD 0.0008434

A-D Test Statistic 0.578 Nonparametric Statistics

5% A-D Critical Value 0.712 Kaplan-Meier (KM) Method

nu star 27.04

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.931 Data appear Normal at 5% Significance Level

Theta Star 0.00154

   95% BCA Bootstrap UCL 0.0009778

SD in Original Scale 0.00117

   95% Percentile Bootstrap UCL 0.0008937

SD in Log Scale 1.572

Mean in Original Scale 0.0006

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -8.587

   95% DL/2 (t) UCL 0.00109    95%  H-Stat (DL/2) UCL 0.0007718

Mean 0.0008452 Mean -7.363

SD 0.00107 SD 0.594

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.803 5% Lilliefors Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.824 Lilliefors Test Statistic 0.864

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.38%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 47

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.0017 Maximum Non-Detect -6.377

SD of Detected 0.00192 SD of Detected 0.604

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Mean of Detected 0.00297 Mean of Detected -5.982
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A-D Test Statistic 1.278 Nonparametric Statistics

5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method

nu star 26.69

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.58 Data appear Lognormal at 5% Significance Level

Theta Star 0.026

   95% BCA Bootstrap UCL 0.00759

SD in Original Scale 0.0143

   95% Percentile Bootstrap UCL 0.00669

SD in Log Scale 2.989

Mean in Original Scale 0.00388

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -9.003

   95% DL/2 (t) UCL 0.00661    95%  H-Stat (DL/2) UCL 0.00197

Mean 0.00414 Mean -6.991

SD 0.0142 SD 1.254

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.914 5% Lilliefors Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.588 Lilliefors Test Statistic 0.926

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0259 SD of Detected 1.356

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.111 Maximum Detected -2.198

Mean of Detected 0.0151 Mean of Detected -5.161

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0011 Minimum Detected -6.812

Number of Distinct Detected Data 21 Number of Non-Detect Data 69

Percent Non-Detects 75.00%

Chromium, dissolved (mw-34-80)

General Statistics

Number of Valid Data 92 Number of Detected Data 23

   95% Adjusted Gamma UCL 0.0111

Note: DL/2 is not a recommended method.

AppChi2 195.3    95% KM (t) UCL 0.00182

   95% Gamma Approximate UCL 0.011    95% KM (Percentile Bootstrap) UCL 0.00197

Theta star 0.00425

Nu star 229.4 Potential UCLs to Use

SD 0.00487 97.5% KM (Chebyshev) UCL 0.0024

k star 2.206 99% KM (Chebyshev) UCL 0.00287
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   95% MLE (Tiku) UCL 0.0256 SD in Original Scale 0.00939

SD 0.0105 SD in Log Scale 0.527

   95% MLE (t) UCL 0.0255 Mean in Original Scale 0.0212

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0205 Mean in Log Scale -3.964

   95% DL/2 (t) UCL 0.0256    95%  H-Stat (DL/2) UCL 0.0445

Mean 0.0208 Mean -4.152

SD 0.0103 SD 1.087

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.986 Shapiro Wilk Test Statistic 0.932

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00879 SD of Detected 0.46

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0392 Maximum Detected -3.239

Mean of Detected 0.0223 Mean of Detected -3.887

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0066 Minimum Detected -5.021

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Percent Non-Detects 7.14%

Chromium, dissolved (mw-35-135)

General Statistics

Number of Valid Data 14 Number of Detected Data 13

   95% Adjusted Gamma UCL 0.166

Note: DL/2 is not a recommended method.

AppChi2 39.08    95% KM (BCA) UCL 0.00766

   95% Gamma Approximate UCL 0.165

Theta star 0.39

Nu star 55.15 Potential UCLs to Use

SD 0.128 97.5% KM (Chebyshev) UCL 0.0139

k star 0.3 99% KM (Chebyshev) UCL 0.0195

Mean 0.117    95% KM (Percentile Bootstrap) UCL 0.00729

Median 0.0635 95% KM (Chebyshev) UCL 0.0111

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0106

Maximum 0.418    95% KM (BCA) UCL 0.00766

Assuming Gamma Distribution    95% KM (z) UCL 0.00705

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00697

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00149

   95% KM (t) UCL 0.00708

K-S Test Statistic 0.793 Mean 0.00459

5% K-S Critical Value 0.19 SD 0.014
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0452

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0316    95% H-UCL 0.0377

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.71

Coefficient of Variation 0.319

Skewness -1.164

Median 0.0281 SD of log Data 0.495

SD 0.00877

Maximum 0.038 Maximum of Log Data -3.27

Mean 0.0275 Mean of log Data -3.676

Raw Statistics Log-transformed Statistics

Minimum 0.0054 Minimum of Log Data -5.221

Chromium, dissolved (mw-35-60)

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 0.0289

Note: DL/2 is not a recommended method.

AppChi2 60.33    95% KM (t) UCL 0.0257

   95% Gamma Approximate UCL 0.0278    95% KM (Percentile Bootstrap) UCL 0.0256

Theta star 0.00736

Nu star 79.93 Potential UCLs to Use

SD 0.00981 97.5% KM (Chebyshev) UCL 0.037

k star 2.855 99% KM (Chebyshev) UCL 0.0464

Mean 0.021    95% KM (Percentile Bootstrap) UCL 0.0256

Median 0.0211 95% KM (Chebyshev) UCL 0.0322

Minimum 0.00369    95% KM (bootstrap t) UCL 0.0258

Maximum 0.0392    95% KM (BCA) UCL 0.0257

Assuming Gamma Distribution    95% KM (z) UCL 0.0254

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0256

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00253

   95% KM (t) UCL 0.0257

K-S Test Statistic 0.735 Mean 0.0212

5% K-S Critical Value 0.237 SD 0.00909

A-D Test Statistic 0.196 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

nu star 121.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.684 Data appear Normal at 5% Significance Level

Theta Star 0.00477

   95% BCA Bootstrap UCL 0.0253

   95% Percentile Bootstrap UCL 0.0252
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Gamma Distribution Test Data Distribution

k star (bias corrected) 1.664 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.59

   95% Modified-t UCL 1.169    99% Chebyshev (MVUE) UCL 2.229

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.531

   95% Adjusted-CLT UCL 1.18  97.5% Chebyshev (MVUE) UCL 1.767

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.166    95% H-UCL 1.266

Lilliefors Critical Value 0.124 Lilliefors Critical Value 0.124

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.22 Lilliefors Test Statistic 0.131

Coefficient of Variation 0.8

Skewness 1.043

Median 0.561 SD of log Data 0.806

SD 0.785

Maximum 3.18 Maximum of Log Data 1.157

Mean 0.982 Mean of log Data -0.33

Raw Statistics Log-transformed Statistics

Minimum 0.184 Minimum of Log Data -1.693

Chromium, dissolved (mw-36-100)

General Statistics

Number of Valid Observations 51 Number of Distinct Observations 48

Potential UCL to Use Use 95% Student's-t UCL 0.0316

   95% Approximate Gamma UCL 0.0339

   95% Adjusted Gamma UCL 0.0348

97.5% Chebyshev(Mean, Sd) UCL 0.0421

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0508

Kolmogorov-Smirnov 5% Critical Value 0.229    95% BCA Bootstrap UCL 0.0305

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0377

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 0.0306

Kolmogorov-Smirnov Test Statistic 0.196    95% Percentile Bootstrap UCL 0.0311

   95% Standard Bootstrap UCL 0.0312

Anderson-Darling Test Statistic 0.925    95% Bootstrap-t UCL 0.031

Adjusted Level of Significance 0.0312    95% CLT UCL 0.0313

Adjusted Chi Square Value 110    95% Jackknife UCL 0.0316

nu star 139.4

Approximate Chi Square Value (.05) 113.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.977 Data appear Normal at 5% Significance Level

Theta Star 0.00552

   95% Modified-t UCL 0.0315    99% Chebyshev (MVUE) UCL 0.0667

   95% Adjusted-CLT UCL 0.0305  97.5% Chebyshev (MVUE) UCL 0.0524
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SD 0.00153 SD 0.786

   95% DL/2 (t) UCL 0.00178    95%  H-Stat (DL/2) UCL 0.00149

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00113 Mean -7.205

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.797 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00227 SD of Detected 0.641

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0065 Maximum Detected -5.036

Mean of Detected 0.00318 Mean of Detected -5.918

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 3 Number of Non-Detect Data 13

Percent Non-Detects 76.47%

Chromium, dissolved (mw-36-20)

General Statistics

Number of Valid Data 17 Number of Detected Data 4

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 1.461

   95% Approximate Gamma UCL 1.185

   95% Adjusted Gamma UCL 1.192

97.5% Chebyshev(Mean, Sd) UCL 1.669

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.076

Kolmogorov-Smirnov 5% Critical Value 0.126    95% BCA Bootstrap UCL 1.182

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.461

Anderson-Darling 5% Critical Value 0.765    95% Hall's Bootstrap UCL 1.181

Kolmogorov-Smirnov Test Statistic 0.171    95% Percentile Bootstrap UCL 1.18

   95% Standard Bootstrap UCL 1.165

Anderson-Darling Test Statistic 1.509    95% Bootstrap-t UCL 1.191

Adjusted Level of Significance 0.0453    95% CLT UCL 1.163

Adjusted Chi Square Value 139.8    95% Jackknife UCL 1.166

nu star 169.7

Approximate Chi Square Value (.05) 140.6 Nonparametric Statistics
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Chromium, dissolved (mw-36-50)

General Statistics

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-36-40) was not processed!

Percent Non-Detects 94.12%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 17 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 16

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-36-40)

General Statistics

   95% Gamma Approximate UCL 0.0128    95% KM (Percentile Bootstrap) UCL 0.00312

   95% Adjusted Gamma UCL     N/A

Nu star 45.21 Potential UCLs to Use

AppChi2 30.79    95% KM (t) UCL 0.00241

k star 1.33 99% KM (Chebyshev) UCL 0.0052

Theta star 0.00655

Median 0.00708 95% KM (Chebyshev) UCL 0.0033

SD 0.00639 97.5% KM (Chebyshev) UCL 0.00394

Maximum 0.0203    95% KM (BCA) UCL 0.00312

Mean 0.0087    95% KM (Percentile Bootstrap) UCL 0.00312

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00253

Minimum 0.0008874    95% KM (bootstrap t) UCL 0.00295

   95% KM (t) UCL 0.00241

Assuming Gamma Distribution    95% KM (z) UCL 0.00238

5% K-S Critical Value 0.396 SD 0.00121

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003399

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

K-S Test Statistic 0.659 Mean 0.00182

A-D Test Statistic 0.463 Nonparametric Statistics

Theta Star 0.0033

nu star 7.689

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.961 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00163

   95% BCA Bootstrap UCL 0.00206

Mean in Original Scale 0.0009394

SD in Original Scale 0.00162

MLE yields a negative mean Mean in Log Scale -8.126

SD in Log Scale 1.644

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0007953    95%  H-Stat (DL/2) UCL 0.0006711

Mean 0.0006294 Mean -7.468

SD 0.0003917 SD 0.386

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0005657 SD of Detected 0.361

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.002 Maximum Detected -6.215

Mean of Detected 0.0016 Mean of Detected -6.47

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0012 Minimum Detected -6.725

Number of Distinct Detected Data 2 Number of Non-Detect Data 15

Percent Non-Detects 88.24%

Number of Valid Data 17 Number of Detected Data 2
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5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.75

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0002309 SD of Detected 0.166

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0016 Maximum Detected -6.438

Mean of Detected 0.00133 Mean of Detected -6.63

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0012 Minimum Detected -6.725

Number of Distinct Detected Data 2 Number of Non-Detect Data 23

Percent Non-Detects 88.46%

Chromium, dissolved (mw-36-70)

General Statistics

Number of Valid Data 26 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00136

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00165

k star     N/A    99% KM (Chebyshev) UCL 0.00189

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00153

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00135

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.456E-05

   95% KM (t) UCL 0.00136

K-S Test Statistic     N/A    Mean 0.00125

5% K-S Critical Value     N/A    SD 0.0001882
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Median 0.0275 SD of log Data 2.669

Maximum 3.45 Maximum of Log Data 1.238

Mean 0.67 Mean of log Data -2.747

Raw Statistics Log-transformed Statistics

Minimum 0.0018 Minimum of Log Data -6.32

Chromium, dissolved (mw-36-90)

General Statistics

Number of Valid Observations 39 Number of Distinct Observations 38

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00125

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00133

k star     N/A    99% KM (Chebyshev) UCL 0.0014

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0013

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00125

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.848E-05

   95% KM (t) UCL 0.00125

K-S Test Statistic     N/A    Mean 0.00122

5% K-S Critical Value     N/A    SD 7.692E-05

A-D Test Statistic 0.619 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0007321

   95% MLE (Tiku) UCL 0.00104 SD in Original Scale 0.000338

   95% Percentile Bootstrap UCL 0.0007225

SD 0.0006286 SD in Log Scale 0.528

   95% MLE (t) UCL 0.0004651 Mean in Original Scale 0.00061

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0002545 Mean in Log Scale -7.537

   95% DL/2 (t) UCL 0.0006897    95%  H-Stat (DL/2) UCL 0.0006461

Mean 0.0005962 Mean -7.489

SD 0.0002793 SD 0.32

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Coefficient of Variation 0.258

Skewness 0.0844

Median 1.31 SD of log Data 0.27

SD 0.358

Maximum 1.97 Maximum of Log Data 0.678

Mean 1.386 Mean of log Data 0.294

Raw Statistics Log-transformed Statistics

Minimum 0.794 Minimum of Log Data -0.231

Chromium, dissolved (mw-37d)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 13

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 2.398

   95% Approximate Gamma UCL 1.185

   95% Adjusted Gamma UCL 1.213

97.5% Chebyshev(Mean, Sd) UCL 1.755

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.398

Kolmogorov-Smirnov 5% Critical Value 0.154    95% BCA Bootstrap UCL 0.989

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.427

Anderson-Darling 5% Critical Value 0.86    95% Hall's Bootstrap UCL 0.984

Kolmogorov-Smirnov Test Statistic 0.219    95% Percentile Bootstrap UCL 0.965

   95% Standard Bootstrap UCL 0.95

Anderson-Darling Test Statistic 2.091    95% Bootstrap-t UCL 1.058

Adjusted Level of Significance 0.0437    95% CLT UCL 0.956

Adjusted Chi Square Value 12.46    95% Jackknife UCL 0.963

nu star 22.55

Approximate Chi Square Value (.05) 12.75 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.289 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.317

   95% Modified-t UCL 0.97    99% Chebyshev (MVUE) UCL 11.68

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.019

   95% Adjusted-CLT UCL 1.003  97.5% Chebyshev (MVUE) UCL 7.929

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.963    95% H-UCL 16.95

Shapiro Wilk Critical Value 0.939 Shapiro Wilk Critical Value 0.939

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.658 Shapiro Wilk Test Statistic 0.865

Coefficient of Variation 1.619

Skewness 1.578

SD 1.085
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00706    95% H-UCL 0.00773

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.924 Shapiro Wilk Test Statistic 0.846

Coefficient of Variation 0.332

Skewness -0.542

Median 0.0067 SD of log Data 0.403

SD 0.00203

Maximum 0.0093 Maximum of Log Data -4.678

Mean 0.0061 Mean of log Data -5.165

Raw Statistics Log-transformed Statistics

Minimum 0.0026 Minimum of Log Data -5.952

Chromium, dissolved (mw-37s)

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 12

Potential UCL to Use Use 95% Student's-t UCL 1.549

   95% Approximate Gamma UCL 1.571

   95% Adjusted Gamma UCL 1.596

97.5% Chebyshev(Mean, Sd) UCL 1.963

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.305

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 1.531

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.789

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 1.54

Kolmogorov-Smirnov Test Statistic 0.141    95% Percentile Bootstrap UCL 1.538

   95% Standard Bootstrap UCL 1.534

Anderson-Darling Test Statistic 0.245    95% Bootstrap-t UCL 1.552

Adjusted Level of Significance 0.0324    95% CLT UCL 1.538

Adjusted Chi Square Value 322.6    95% Jackknife UCL 1.549

nu star 371.3

Approximate Chi Square Value (.05) 327.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.38 Data appear Normal at 5% Significance Level

Theta Star 0.112

   95% Modified-t UCL 1.549    99% Chebyshev (MVUE) UCL 2.358

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.813

   95% Adjusted-CLT UCL 1.54  97.5% Chebyshev (MVUE) UCL 1.996

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.549    95% H-UCL 1.59

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Test Statistic 0.959
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Gamma Distribution Test Data Distribution

k star (bias corrected) 1.887 Data appear Normal at 5% Significance Level

   95% Modified-t UCL 0.207    99% Chebyshev (MVUE) UCL 0.514

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.314

   95% Adjusted-CLT UCL 0.206  97.5% Chebyshev (MVUE) UCL 0.381

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.206    95% H-UCL 0.288

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.94

Coefficient of Variation 0.625

Skewness 0.488

Median 0.106 SD of log Data 0.727

SD 0.0961

Maximum 0.323 Maximum of Log Data -1.13

Mean 0.154 Mean of log Data -2.085

Raw Statistics Log-transformed Statistics

Minimum 0.0296 Minimum of Log Data -3.52

Chromium, dissolved (mw-38d)

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Potential UCL to Use Use 95% Student's-t UCL 0.00706

   95% Approximate Gamma UCL 0.00735

   95% Adjusted Gamma UCL 0.00754

97.5% Chebyshev(Mean, Sd) UCL 0.00948

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0115

Kolmogorov-Smirnov 5% Critical Value 0.229    95% BCA Bootstrap UCL 0.00691

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00846

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 0.00693

Kolmogorov-Smirnov Test Statistic 0.205    95% Percentile Bootstrap UCL 0.00694

   95% Standard Bootstrap UCL 0.00695

Anderson-Darling Test Statistic 0.824    95% Bootstrap-t UCL 0.007

Adjusted Level of Significance 0.0312    95% CLT UCL 0.00699

Adjusted Chi Square Value 139.2    95% Jackknife UCL 0.00706

nu star 172

Approximate Chi Square Value (.05) 142.7 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.144 Data appear Normal at 5% Significance Level

Theta Star 0.0009928

   95% Modified-t UCL 0.00705    99% Chebyshev (MVUE) UCL 0.0129

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0091

   95% Adjusted-CLT UCL 0.00691  97.5% Chebyshev (MVUE) UCL 0.0104
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   95% Standard Bootstrap UCL 0.885

Adjusted Level of Significance 0.0278    95% CLT UCL 0.889

Adjusted Chi Square Value 184.1    95% Jackknife UCL 0.899

nu star 222.7

Approximate Chi Square Value (.05) 189.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.12 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0783

   95% Modified-t UCL 0.895    99% Chebyshev (MVUE) UCL 1.533

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.12

   95% Adjusted-CLT UCL 0.863  97.5% Chebyshev (MVUE) UCL 1.259

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.899    95% H-UCL 0.967

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.849 Shapiro Wilk Test Statistic 0.772

Coefficient of Variation 0.246

Skewness -1.367

Median 0.846 SD of log Data 0.305

SD 0.195

Maximum 1.01 Maximum of Log Data 0.00995

Mean 0.793 Mean of log Data -0.269

Raw Statistics Log-transformed Statistics

Minimum 0.373 Minimum of Log Data -0.986

Chromium, dissolved (mw-38s)

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Potential UCL to Use Use 95% Student's-t UCL 0.206

   95% Approximate Gamma UCL 0.23

   95% Adjusted Gamma UCL 0.246

97.5% Chebyshev(Mean, Sd) UCL 0.335

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.442

Kolmogorov-Smirnov 5% Critical Value 0.258    95% BCA Bootstrap UCL 0.202

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.28

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 0.201

Kolmogorov-Smirnov Test Statistic 0.177    95% Percentile Bootstrap UCL 0.202

   95% Standard Bootstrap UCL 0.199

Anderson-Darling Test Statistic 0.336    95% Bootstrap-t UCL 0.212

Adjusted Level of Significance 0.0278    95% CLT UCL 0.201

Adjusted Chi Square Value 25.93    95% Jackknife UCL 0.206

nu star 41.52

Approximate Chi Square Value (.05) 27.75 Nonparametric Statistics

Theta Star 0.0814
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97.5% Chebyshev(Mean, Sd) UCL 8.966

Kolmogorov-Smirnov 5% Critical Value 0.139    95% BCA Bootstrap UCL 6.53

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.939

Anderson-Darling 5% Critical Value 0.755    95% Hall's Bootstrap UCL 6.521

Kolmogorov-Smirnov Test Statistic 0.195    95% Percentile Bootstrap UCL 6.48

   95% Standard Bootstrap UCL 6.444

Anderson-Darling Test Statistic 1.621    95% Bootstrap-t UCL 6.582

Adjusted Level of Significance 0.0441    95% CLT UCL 6.461

Adjusted Chi Square Value 191.5    95% Jackknife UCL 6.482

nu star 226.5

Approximate Chi Square Value (.05) 192.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.762 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.015

   95% Modified-t UCL 6.495    99% Chebyshev (MVUE) UCL 11.01

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.933

   95% Adjusted-CLT UCL 6.547  97.5% Chebyshev (MVUE) UCL 8.971

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.482    95% H-UCL 6.698

Shapiro Wilk Critical Value 0.941 Shapiro Wilk Critical Value 0.941

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.836 Shapiro Wilk Test Statistic 0.922

Coefficient of Variation 0.627

Skewness 0.949

Median 3.95 SD of log Data 0.596

SD 3.487

Maximum 13.7 Maximum of Log Data 2.617

Mean 5.565 Mean of log Data 1.538

Raw Statistics Log-transformed Statistics

Minimum 1.69 Minimum of Log Data 0.525

Chromium, dissolved (mw-39-100)

General Statistics

Number of Valid Observations 41 Number of Distinct Observations 39

Potential UCL to Use Use 95% Approximate Gamma UCL 0.933

   95% Approximate Gamma UCL 0.933

   95% Adjusted Gamma UCL 0.959

97.5% Chebyshev(Mean, Sd) UCL 1.16

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.378

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 0.867

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.049

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 0.867

Kolmogorov-Smirnov Test Statistic 0.254    95% Percentile Bootstrap UCL 0.882

Anderson-Darling Test Statistic 1.017    95% Bootstrap-t UCL 0.876
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SD in Original Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0008271    95%  H-Stat (DL/2) UCL 0.000685

Mean 0.0006429 Mean -7.473

SD 0.0004895 SD 0.415

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0008485 SD of Detected 0.438

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0026 Maximum Detected -5.952

Mean of Detected 0.002 Mean of Detected -6.262

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 2 Number of Non-Detect Data 19

Percent Non-Detects 90.48%

Chromium, dissolved (mw-39-40)

General Statistics

Number of Valid Data 21 Number of Detected Data 2

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 7.939

   95% Approximate Gamma UCL 6.542

   95% Adjusted Gamma UCL 6.581

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.98
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.872 Shapiro Wilk Test Statistic 0.866

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 1.432 SD of Detected 1.947

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 3.92 Maximum Detected 1.366

Mean of Detected 1.485 Mean of Detected -0.52

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0047 Minimum Detected -5.36

Number of Distinct Detected Data 13 Number of Non-Detect Data 5

Percent Non-Detects 27.78%

Chromium, dissolved (mw-39-50)

General Statistics

Number of Valid Data 18 Number of Detected Data 13

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00159

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00195

k star     N/A    99% KM (Chebyshev) UCL 0.00224

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0018

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00159

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.887E-05

   95% KM (t) UCL 0.00159

K-S Test Statistic     N/A    Mean 0.00146

5% K-S Critical Value     N/A    SD 0.0002556

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    
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SD of Detected 1.419 SD of Detected 2.458

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 3.61 Maximum Detected 1.284

Mean of Detected 1.641 Mean of Detected -0.724

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0027 Minimum Detected -5.915

Number of Distinct Detected Data 16 Number of Non-Detect Data 2

Percent Non-Detects 11.11%

Chromium, dissolved (mw-39-60)

General Statistics

Number of Valid Data 18 Number of Detected Data 16

   95% Adjusted Gamma UCL 3.519

Note: DL/2 is not a recommended method.

AppChi2 2.93    95% KM (t) UCL 1.647

   95% Gamma Approximate UCL 3.159    95% KM (Percentile Bootstrap) UCL 1.604

Theta star 4.797

Nu star 8.334 Potential UCLs to Use

SD 1.357 97.5% KM (Chebyshev) UCL 3.133

k star 0.231 99% KM (Chebyshev) UCL 4.355

Mean 1.111    95% KM (Percentile Bootstrap) UCL 1.604

Median 0.393 95% KM (Chebyshev) UCL 2.511

Minimum 1E-09    95% KM (bootstrap t) UCL 1.784

Maximum 3.92    95% KM (BCA) UCL 1.701

Assuming Gamma Distribution    95% KM (z) UCL 1.616

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.632

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.33

   95% KM (t) UCL 1.647

K-S Test Statistic 0.777 Mean 1.074

5% K-S Critical Value 0.247 SD 1.344

A-D Test Statistic 0.276 Nonparametric Statistics

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

nu star 14.64

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.563 Data appear Normal at 5% Significance Level

Theta Star 2.638

   95% BCA Bootstrap UCL 1.661

   95% MLE (Tiku) UCL 1.494 SD in Original Scale 1.382

   95% Percentile Bootstrap UCL 1.604

SD 1.724 SD in Log Scale 2.595

   95% MLE (t) UCL 1.465 Mean in Original Scale 1.076

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.758 Mean in Log Scale -1.698

   95% DL/2 (t) UCL 1.64    95%  H-Stat (DL/2) UCL 3529

Mean 1.073 Mean -2.487

SD 1.384 SD 3.651

DL/2 Substitution Method DL/2 Substitution Method
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Chromium, dissolved (mw-39-70)

General Statistics

   95% Adjusted Gamma UCL 3.118

Note: DL/2 is not a recommended method.

AppChi2 8.531    95% KM (Chebyshev) UCL 2.939

   95% Gamma Approximate UCL 2.913

Theta star 3.169

Nu star 16.8 Potential UCLs to Use

SD 1.415 97.5% KM (Chebyshev) UCL 3.579

k star 0.467 99% KM (Chebyshev) UCL 4.836

Mean 1.479    95% KM (Percentile Bootstrap) UCL 1.996

Median 1.19 95% KM (Chebyshev) UCL 2.939

Minimum 0.0027    95% KM (bootstrap t) UCL 2.089

Maximum 3.61    95% KM (BCA) UCL 2.02

Assuming Gamma Distribution    95% KM (z) UCL 2.018

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.048

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.339

   95% KM (t) UCL 2.05

K-S Test Statistic 0.795 Mean 1.459

5% K-S Critical Value 0.227 SD 1.394

A-D Test Statistic 0.963 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

nu star 14.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.463 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 3.548

   95% BCA Bootstrap UCL 2.019

   95% MLE (Tiku) UCL 1.983 SD in Original Scale 1.435

   95% Percentile Bootstrap UCL 2.016

SD 1.53 SD in Log Scale 2.845

   95% MLE (t) UCL 1.993 Mean in Original Scale 1.459

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.366 Mean in Log Scale -1.292

   95% DL/2 (t) UCL 2.047    95%  H-Stat (DL/2) UCL 1839

Mean 1.459 Mean -1.488

SD 1.435 SD 3.206

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.872 Shapiro Wilk Test Statistic 0.793

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908
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Maximum 12.9 Maximum of Log Data 2.557

Mean 3.081 Mean of log Data 0.12

Raw Statistics Log-transformed Statistics

Minimum 0.0452 Minimum of Log Data -3.097

Chromium, dissolved (mw-39-80)

General Statistics

Number of Valid Observations 40 Number of Distinct Observations 40

Potential UCL to Use Use 95% Adjusted Gamma UCL 4.277

   95% Approximate Gamma UCL 4.12

   95% Adjusted Gamma UCL 4.277

97.5% Chebyshev(Mean, Sd) UCL 5.744

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.79

Kolmogorov-Smirnov 5% Critical Value 0.177    95% BCA Bootstrap UCL 3.315

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.702

Anderson-Darling 5% Critical Value 0.831    95% Hall's Bootstrap UCL 3.267

Kolmogorov-Smirnov Test Statistic 0.173    95% Percentile Bootstrap UCL 3.193

   95% Standard Bootstrap UCL 3.169

Anderson-Darling Test Statistic 1.149    95% Bootstrap-t UCL 3.351

Adjusted Level of Significance 0.0404    95% CLT UCL 3.203

Adjusted Chi Square Value 11.56    95% Jackknife UCL 3.235

nu star 21.55

Approximate Chi Square Value (.05) 12 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.385 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.963

   95% Modified-t UCL 3.25    99% Chebyshev (MVUE) UCL 34.43

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.9

   95% Adjusted-CLT UCL 3.3  97.5% Chebyshev (MVUE) UCL 23.47

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.235    95% H-UCL 47.5

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.74 Shapiro Wilk Test Statistic 0.912

Coefficient of Variation 1.274

Skewness 0.874

Median 0.458 SD of log Data 2.321

SD 2.923

Maximum 8.49 Maximum of Log Data 2.139

Mean 2.294 Mean of log Data -0.794

Raw Statistics Log-transformed Statistics

Minimum 0.0043 Minimum of Log Data -5.449

Number of Valid Observations 28 Number of Distinct Observations 28



3764

3765

3766

3767

3768

3769

3770

3771

3772

3773

3774

3775

3776

3777

3778

3779

3780

3781

3782

3783

3784

3785

3786

3787

3788

3789

3790

3791

3792

3793

3794

3795

3796

3797

3798

3799

3800

3801

3802

3803

3804

3805

3806

3807

3808

3809

3810

3811

3812

3813

3814

3815

3816

A B C D E F G H I J K L

Coefficient of Variation 0.594

Skewness 1.993

Median 0.024 SD of log Data 0.482

SD 0.0204

Maximum 0.083 Maximum of Log Data -2.489

Mean 0.0344 Mean of log Data -3.488

Raw Statistics Log-transformed Statistics

Minimum 0.0187 Minimum of Log Data -3.979

Chromium, dissolved (mw-4)

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Potential UCL to Use Use 95% Approximate Gamma UCL 4.494

   95% Approximate Gamma UCL 4.494

   95% Adjusted Gamma UCL 4.559

97.5% Chebyshev(Mean, Sd) UCL 6.649

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.765

Kolmogorov-Smirnov 5% Critical Value 0.146    95% BCA Bootstrap UCL 4.151

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.571

Anderson-Darling 5% Critical Value 0.802    95% Hall's Bootstrap UCL 4.138

Kolmogorov-Smirnov Test Statistic 0.106    95% Percentile Bootstrap UCL 4.001

   95% Standard Bootstrap UCL 3.997

Anderson-Darling Test Statistic 0.489    95% Bootstrap-t UCL 4.19

Adjusted Level of Significance 0.044    95% CLT UCL 4.021

Adjusted Chi Square Value 31.55    95% Jackknife UCL 4.044

nu star 46.69

Approximate Chi Square Value (.05) 32.01 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.584 Data appear Gamma Distributed at 5% Significance Level

Theta Star 5.28

   95% Modified-t UCL 4.063    99% Chebyshev (MVUE) UCL 21.22

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.85

   95% Adjusted-CLT UCL 4.142  97.5% Chebyshev (MVUE) UCL 15.01

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.044    95% H-UCL 12.14

Shapiro Wilk Critical Value 0.94 Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.925

Coefficient of Variation 1.173

Skewness 1.258

Median 1.53 SD of log Data 1.719

SD 3.613
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Coefficient of Variation 0.461

Skewness -0.569

Median 0.0767 SD of log Data 0.737

SD 0.0298

Maximum 0.104 Maximum of Log Data -2.263

Mean 0.0646 Mean of log Data -2.915

Raw Statistics Log-transformed Statistics

Minimum 0.0064 Minimum of Log Data -5.051

Chromium, dissolved (mw-40d)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0487

   95% Approximate Gamma UCL 0.0487

   95% Adjusted Gamma UCL 0.0526

97.5% Chebyshev(Mean, Sd) UCL 0.077

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.102

Kolmogorov-Smirnov 5% Critical Value 0.28    95% BCA Bootstrap UCL 0.0514

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0641

Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 0.0921

Kolmogorov-Smirnov Test Statistic 0.264    95% Percentile Bootstrap UCL 0.0457

   95% Standard Bootstrap UCL 0.0448

Anderson-Darling Test Statistic 0.649    95% Bootstrap-t UCL 0.0638

Adjusted Level of Significance 0.0231    95% CLT UCL 0.0456

Adjusted Chi Square Value 35.42    95% Jackknife UCL 0.0471

nu star 54.13

Approximate Chi Square Value (.05) 38.22 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.007 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0114

   95% Modified-t UCL 0.0478    99% Chebyshev (MVUE) UCL 0.0888

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0579

   95% Adjusted-CLT UCL 0.0504  97.5% Chebyshev (MVUE) UCL 0.0683

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0471    95% H-UCL 0.0501

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.754 Shapiro Wilk Test Statistic 0.876

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions



3870

3871

3872

3873

3874

3875

3876

3877

3878

3879

3880

3881

3882

3883

3884

3885

3886

3887

3888

3889

3890

3891

3892

3893

3894

3895

3896

3897

3898

3899

3900

3901

3902

3903

3904

3905

3906

3907

3908

3909

3910

3911

3912

3913

3914

3915

3916

3917

3918

3919

3920

3921

3922

A B C D E F G H I J K L

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.95 Shapiro Wilk Test Statistic 0.909

Coefficient of Variation 0.292

Skewness -0.0797

Median 0.0051 SD of log Data 0.327

SD 0.00157

Maximum 0.0078 Maximum of Log Data -4.854

Mean 0.00538 Mean of log Data -5.271

Raw Statistics Log-transformed Statistics

Minimum 0.0023 Minimum of Log Data -6.075

Chromium, dissolved (mw-40s)

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11

Potential UCL to Use Use 95% Student's-t UCL 0.0781

   95% Approximate Gamma UCL 0.0867

   95% Adjusted Gamma UCL 0.09

97.5% Chebyshev(Mean, Sd) UCL 0.113

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.141

Kolmogorov-Smirnov 5% Critical Value 0.223    95% BCA Bootstrap UCL 0.0759

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0981

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 0.0762

Kolmogorov-Smirnov Test Statistic 0.234    95% Percentile Bootstrap UCL 0.0767

   95% Standard Bootstrap UCL 0.0767

Anderson-Darling Test Statistic 0.916    95% Bootstrap-t UCL 0.0765

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0772

Adjusted Chi Square Value 52.73    95% Jackknife UCL 0.0781

nu star 73.46

Approximate Chi Square Value (.05) 54.72 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.449 Data appear Normal at 5% Significance Level

Theta Star 0.0264

   95% Modified-t UCL 0.0779    99% Chebyshev (MVUE) UCL 0.209

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.131

   95% Adjusted-CLT UCL 0.076  97.5% Chebyshev (MVUE) UCL 0.157

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0781    95% H-UCL 0.113

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.777
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.78 Shapiro Wilk Test Statistic 0.874

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00321 SD of Detected 0.848

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0081 Maximum Detected -4.816

Mean of Detected 0.0034 Mean of Detected -5.978

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0013 Minimum Detected -6.645

Number of Distinct Detected Data 4 Number of Non-Detect Data 7

Percent Non-Detects 63.64%

Chromium, dissolved (mw-41d)

General Statistics

Number of Valid Data 11 Number of Detected Data 4

Potential UCL to Use Use 95% Student's-t UCL 0.00615

   95% Approximate Gamma UCL 0.00632

   95% Adjusted Gamma UCL 0.00647

97.5% Chebyshev(Mean, Sd) UCL 0.00809

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0097

Kolmogorov-Smirnov 5% Critical Value 0.237    95% BCA Bootstrap UCL 0.00603

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00727

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 0.00608

Kolmogorov-Smirnov Test Statistic 0.137    95% Percentile Bootstrap UCL 0.00611

   95% Standard Bootstrap UCL 0.00608

Anderson-Darling Test Statistic 0.366    95% Bootstrap-t UCL 0.00617

Adjusted Level of Significance 0.0301    95% CLT UCL 0.00609

Adjusted Chi Square Value 188.4    95% Jackknife UCL 0.00615

nu star 226.7

Approximate Chi Square Value (.05) 192.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.72 Data appear Normal at 5% Significance Level

Theta Star 0.0006166

   95% Modified-t UCL 0.00615    99% Chebyshev (MVUE) UCL 0.0103

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00756

   95% Adjusted-CLT UCL 0.00608  97.5% Chebyshev (MVUE) UCL 0.00849

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00615    95% H-UCL 0.00651
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Maximum 0.012 Maximum of Log Data -4.423

Mean 0.0074 Mean of log Data -4.969

Raw Statistics Log-transformed Statistics

Minimum 0.0035 Minimum of Log Data -5.655

Chromium, dissolved (mw-41m)

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 9.591    95% KM (t) UCL 0.0033

   95% Gamma Approximate UCL 0.0121    95% KM (Percentile Bootstrap) UCL 0.00376

Theta star 0.00763

Nu star 18.28 Potential UCLs to Use

SD 0.00584 97.5% KM (Chebyshev) UCL 0.00632

k star 0.831 99% KM (Chebyshev) UCL 0.00884

Mean 0.00634    95% KM (Percentile Bootstrap) UCL 0.00376

Median 0.00427 95% KM (Chebyshev) UCL 0.00503

Minimum 0.0002655    95% KM (bootstrap t) UCL 0.005

Maximum 0.0181    95% KM (BCA) UCL 0.00425

Assuming Gamma Distribution    95% KM (z) UCL 0.00318

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00314

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000681

   95% KM (t) UCL 0.0033

K-S Test Statistic 0.661 Mean 0.00206

5% K-S Critical Value 0.398 SD 0.00196

A-D Test Statistic 0.459 Nonparametric Statistics

5% A-D Critical Value 0.661 Kaplan-Meier (KM) Method

nu star 5.037

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.63 Data appear Normal at 5% Significance Level

Theta Star 0.0054

   95% BCA Bootstrap UCL 0.00327

SD in Original Scale 0.0024

   95% Percentile Bootstrap UCL 0.00257

SD in Log Scale 1.894

Mean in Original Scale 0.00134

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -8

   95% DL/2 (t) UCL 0.0028    95%  H-Stat (DL/2) UCL 0.0026

Mean 0.00155 Mean -7.011

SD 0.00229 SD 0.942

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Relevant UCL Statistics

Coefficient of Variation 0.241

Skewness -1.557

Median 0.018 SD of log Data 0.307

SD 0.00397

Maximum 0.0209 Maximum of Log Data -3.868

Mean 0.0165 Mean of log Data -4.143

Raw Statistics Log-transformed Statistics

Minimum 0.0073 Minimum of Log Data -4.92

Chromium, dissolved (mw-41s)

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 10

Potential UCL to Use Use 95% Student's-t UCL 0.00886

   95% Approximate Gamma UCL 0.00918

   95% Adjusted Gamma UCL 0.00952

97.5% Chebyshev(Mean, Sd) UCL 0.0124

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0154

Kolmogorov-Smirnov 5% Critical Value 0.256    95% BCA Bootstrap UCL 0.00873

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0109

Anderson-Darling 5% Critical Value 0.73    95% Hall's Bootstrap UCL 0.00877

Kolmogorov-Smirnov Test Statistic 0.16    95% Percentile Bootstrap UCL 0.00875

   95% Standard Bootstrap UCL 0.00866

Anderson-Darling Test Statistic 0.216    95% Bootstrap-t UCL 0.00898

Adjusted Level of Significance 0.0278    95% CLT UCL 0.00872

Adjusted Chi Square Value 101.9    95% Jackknife UCL 0.00886

nu star 131.1

Approximate Chi Square Value (.05) 105.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.958 Data appear Normal at 5% Significance Level

Theta Star 0.00124

   95% Modified-t UCL 0.00887    99% Chebyshev (MVUE) UCL 0.016

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0112

   95% Adjusted-CLT UCL 0.00879  97.5% Chebyshev (MVUE) UCL 0.0128

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00886    95% H-UCL 0.00954

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.964

Coefficient of Variation 0.36

Skewness 0.264

Median 0.0074 SD of log Data 0.38

SD 0.00266
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Number of Valid Data 12 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 12

Chromium, dissolved (mw-42-55)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-42-30) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 9

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 9 Number of Detected Data 0

or 95% Modified-t UCL 0.0185

Chromium, dissolved (mw-42-30)

Potential UCL to Use Use 95% Student's-t UCL 0.0186

   95% Approximate Gamma UCL 0.0194

   95% Adjusted Gamma UCL 0.0199

97.5% Chebyshev(Mean, Sd) UCL 0.0239

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0284

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 0.018

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0217

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 0.0179

Kolmogorov-Smirnov Test Statistic 0.278    95% Percentile Bootstrap UCL 0.0182

   95% Standard Bootstrap UCL 0.0183

Anderson-Darling Test Statistic 1.174    95% Bootstrap-t UCL 0.0181

Adjusted Level of Significance 0.0278    95% CLT UCL 0.0184

Adjusted Chi Square Value 185.3    95% Jackknife UCL 0.0186

nu star 224

Approximate Chi Square Value (.05) 190.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.18 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00162

   95% Modified-t UCL 0.0185    99% Chebyshev (MVUE) UCL 0.032

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0233

   95% Adjusted-CLT UCL 0.0178  97.5% Chebyshev (MVUE) UCL 0.0262

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0186    95% H-UCL 0.0201

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Test Statistic 0.738
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-43-75) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 18

Percent Non-Detects 94.74%

Chromium, dissolved (mw-43-75)

General Statistics

Number of Valid Data 19 Number of Detected Data 1

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-43-25) was not processed!

Percent Non-Detects 92.31%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 13 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 12

Chromium, dissolved (mw-43-25)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-42-65) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 12

Percent Non-Detects 100.00%

Chromium, dissolved (mw-42-65)

General Statistics

Number of Valid Data 12 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-42-55) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
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Kolmogorov-Smirnov 5% Critical Value 0.151    95% BCA Bootstrap UCL 1.399

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 1.401

Kolmogorov-Smirnov Test Statistic 0.137    95% Percentile Bootstrap UCL 1.407

   95% Standard Bootstrap UCL 1.404

Anderson-Darling Test Statistic 0.581    95% Bootstrap-t UCL 1.405

Adjusted Level of Significance 0.0422    95% CLT UCL 1.405

Adjusted Chi Square Value 647.6    95% Jackknife UCL 1.408

nu star 711.4

Approximate Chi Square Value (.05) 650.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.46 Data appear Normal at 5% Significance Level

Theta Star 0.124

   95% Modified-t UCL 1.407    99% Chebyshev (MVUE) UCL 2.024

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.621

   95% Adjusted-CLT UCL 1.402  97.5% Chebyshev (MVUE) UCL 1.757

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.408    95% H-UCL 1.445

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.925

Skewness -0.231

Relevant UCL Statistics

SD 0.365

Coefficient of Variation 0.281

Mean 1.302 Mean of log Data 0.219

Median 1.345 SD of log Data 0.316

Minimum 0.59 Minimum of Log Data -0.528

Maximum 1.97 Maximum of Log Data 0.678

Number of Valid Observations 34 Number of Distinct Observations 33

Raw Statistics Log-transformed Statistics

Chromium, dissolved (mw-44-115)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-43-90) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 19

Percent Non-Detects 100.00%

Chromium, dissolved (mw-43-90)

General Statistics

Number of Valid Data 19 Number of Detected Data 0
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   95% Approximate Gamma UCL 0.406

   95% Adjusted Gamma UCL 0.408

97.5% Chebyshev(Mean, Sd) UCL 0.521

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.616

Kolmogorov-Smirnov 5% Critical Value 0.163    95% BCA Bootstrap UCL 0.413

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.473

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.41

Kolmogorov-Smirnov Test Statistic 0.119    95% Percentile Bootstrap UCL 0.402

   95% Standard Bootstrap UCL 0.402

Anderson-Darling Test Statistic 0.628    95% Bootstrap-t UCL 0.415

Adjusted Level of Significance 0.0407    95% CLT UCL 0.403

Adjusted Chi Square Value 379.5    95% Jackknife UCL 0.405

nu star 429.1

Approximate Chi Square Value (.05) 382.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.399 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0488

   95% Modified-t UCL 0.406    99% Chebyshev (MVUE) UCL 0.598

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.464

   95% Adjusted-CLT UCL 0.41  97.5% Chebyshev (MVUE) UCL 0.509

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.405    95% H-UCL 0.407

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.964

Coefficient of Variation 0.382

Skewness 1.248

Median 0.321 SD of log Data 0.35

SD 0.138

Maximum 0.74 Maximum of Log Data -0.301

Mean 0.361 Mean of log Data -1.081

Raw Statistics Log-transformed Statistics

Minimum 0.18 Minimum of Log Data -1.715

Chromium, dissolved (mw-44-125)

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 29

Potential UCL to Use Use 95% Student's-t UCL 1.408

   95% Approximate Gamma UCL 1.424

   95% Adjusted Gamma UCL 1.43

97.5% Chebyshev(Mean, Sd) UCL 1.693

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.925

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.575
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Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.952

Skewness 0.378

Relevant UCL Statistics

SD 0.0598

Coefficient of Variation 0.371

Mean 0.161 Mean of log Data -1.895

Median 0.164 SD of log Data 0.384

Minimum 0.0747 Minimum of Log Data -2.594

Maximum 0.279 Maximum of Log Data -1.277

Number of Valid Observations 29 Number of Distinct Observations 28

Raw Statistics Log-transformed Statistics

Chromium, dissolved (mw-46-175)

General Statistics

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mw-45-095a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 3 Number of Distinct Observations 3

Chromium, dissolved (mw-45-095a)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-44-70) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 12

Percent Non-Detects 100.00%

Chromium, dissolved (mw-44-70)

General Statistics

Number of Valid Data 12 Number of Detected Data 0

Potential UCL to Use Use 95% Approximate Gamma UCL 0.406
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.969

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00119 SD of Detected 0.362

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0054 Maximum Detected -5.221

Mean of Detected 0.00336 Mean of Detected -5.753

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0018 Minimum Detected -6.32

Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 35.71%

Chromium, dissolved (mw-46-205)

General Statistics

Number of Valid Data 14 Number of Detected Data 9

Potential UCL to Use Use 95% Student's-t UCL 0.18

   95% Approximate Gamma UCL 0.182

   95% Adjusted Gamma UCL 0.183

97.5% Chebyshev(Mean, Sd) UCL 0.23

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.272

Kolmogorov-Smirnov 5% Critical Value 0.163    95% BCA Bootstrap UCL 0.181

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.209

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 0.18

Kolmogorov-Smirnov Test Statistic 0.122    95% Percentile Bootstrap UCL 0.179

   95% Standard Bootstrap UCL 0.179

Anderson-Darling Test Statistic 0.418    95% Bootstrap-t UCL 0.18

Adjusted Level of Significance 0.0407    95% CLT UCL 0.179

Adjusted Chi Square Value 338.8    95% Jackknife UCL 0.18

nu star 385.8

Approximate Chi Square Value (.05) 341.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.652 Data appear Normal at 5% Significance Level

Theta Star 0.0242

   95% Modified-t UCL 0.18    99% Chebyshev (MVUE) UCL 0.279

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.213

   95% Adjusted-CLT UCL 0.18  97.5% Chebyshev (MVUE) UCL 0.235

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.18    95% H-UCL 0.185
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.0051 Minimum Detected -5.279

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Chromium, dissolved (mw-47-115)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

   95% Adjusted Gamma UCL 0.00377

Note: DL/2 is not a recommended method.

AppChi2 153    95% KM (t) UCL 0.00339

   95% Gamma Approximate UCL 0.00368    95% KM (Percentile Bootstrap) UCL 0.00349

Theta star 0.0004691

Nu star 183.3 Potential UCLs to Use

SD 0.00111 97.5% KM (Chebyshev) UCL 0.00488

k star 6.547 99% KM (Chebyshev) UCL 0.00611

Mean 0.00307    95% KM (Percentile Bootstrap) UCL 0.00349

Median 0.00304 95% KM (Chebyshev) UCL 0.00425

Minimum 0.0014    95% KM (bootstrap t) UCL 0.00354

Maximum 0.0054    95% KM (BCA) UCL 0.0036

Assuming Gamma Distribution    95% KM (z) UCL 0.00335

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00334

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003322

   95% KM (t) UCL 0.00339

K-S Test Statistic 0.722 Mean 0.0028

5% K-S Critical Value 0.279 SD 0.00117

A-D Test Statistic 0.209 Nonparametric Statistics

5% A-D Critical Value 0.722 Kaplan-Meier (KM) Method

nu star 108.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.012 Data appear Normal at 5% Significance Level

Theta Star 0.0005591

   95% BCA Bootstrap UCL 0.00325

   95% MLE (Tiku) UCL 0.00314 SD in Original Scale 0.00141

   95% Percentile Bootstrap UCL 0.00324

SD 0.0021 SD in Log Scale 0.57

   95% MLE (t) UCL 0.00303 Mean in Original Scale 0.00261

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00204 Mean in Log Scale -6.093

   95% DL/2 (t) UCL 0.00315    95%  H-Stat (DL/2) UCL 0.00489

Mean 0.00234 Mean -6.413

SD 0.0017 SD 0.962

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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SD 0.00509 97.5% KM (Chebyshev) UCL 0.0202

k star 2.308 99% KM (Chebyshev) UCL 0.0264

Mean 0.0094    95% KM (Percentile Bootstrap) UCL 0.0125

Median 0.00885 95% KM (Chebyshev) UCL 0.017

Minimum 0.00279    95% KM (bootstrap t) UCL 0.0135

Maximum 0.0183    95% KM (BCA) UCL 0.0125

Assuming Gamma Distribution    95% KM (z) UCL 0.0125

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0128

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00168

   95% KM (t) UCL 0.0129

K-S Test Statistic 0.71 Mean 0.00969

5% K-S Critical Value 0.313 SD 0.00441

A-D Test Statistic 0.289 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 46.92

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.351 Data appear Normal at 5% Significance Level

Theta Star 0.00309

   95% BCA Bootstrap UCL 0.0124

   95% MLE (Tiku) UCL 0.0128 SD in Original Scale 0.00506

   95% Percentile Bootstrap UCL 0.0121

SD 0.00572 SD in Log Scale 0.593

   95% MLE (t) UCL 0.0127 Mean in Original Scale 0.00942

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00885 Mean in Log Scale -4.806

   95% DL/2 (t) UCL 0.0128    95%  H-Stat (DL/2) UCL 0.0603

Mean 0.00911 Mean -5.029

SD 0.00556 SD 1.124

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.946

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00468 SD of Detected 0.464

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0183 Maximum Detected -4.001

Mean of Detected 0.0103 Mean of Detected -4.662
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Kolmogorov-Smirnov 5% Critical Value 0.296    95% BCA Bootstrap UCL 0.0568

Anderson-Darling 5% Critical Value 0.722    95% Hall's Bootstrap UCL 0.0593

Kolmogorov-Smirnov Test Statistic 0.202    95% Percentile Bootstrap UCL 0.0569

   95% Standard Bootstrap UCL 0.0566

Anderson-Darling Test Statistic 0.357    95% Bootstrap-t UCL 0.0592

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0573

Adjusted Chi Square Value 16.92    95% Jackknife UCL 0.0594

nu star 30.91

Approximate Chi Square Value (.05) 19.21 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.932 Data appear Normal at 5% Significance Level

Theta Star 0.0227

   95% Modified-t UCL 0.0594    99% Chebyshev (MVUE) UCL 0.165

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.098

   95% Adjusted-CLT UCL 0.0577  97.5% Chebyshev (MVUE) UCL 0.121

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0594    95% H-UCL 0.102

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.967 Shapiro Wilk Test Statistic 0.87

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.531

Skewness 0.126

Median 0.0429 SD of log Data 0.725

SD 0.0232

Maximum 0.082 Maximum of Log Data -2.501

Mean 0.0438 Mean of log Data -3.306

Raw Statistics Log-transformed Statistics

Minimum 0.0079 Minimum of Log Data -4.841

Chromium, dissolved (mw-47-55)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL 0.0162

Note: DL/2 is not a recommended method.

AppChi2 24.02    95% KM (t) UCL 0.0129

   95% Gamma Approximate UCL 0.0145    95% KM (Percentile Bootstrap) UCL 0.0125

Theta star 0.00407

Nu star 36.93 Potential UCLs to Use
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00146

   95% MLE (Tiku) UCL 0.00154 SD in Original Scale 0.0008595

   95% Percentile Bootstrap UCL 0.00128

SD 0.00109 SD in Log Scale 1.031

   95% MLE (t) UCL 0.00126 Mean in Original Scale 0.0008233

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0006293 Mean in Log Scale -7.561

   95% DL/2 (t) UCL 0.00139    95%  H-Stat (DL/2) UCL 0.00153

Mean 0.000943 Mean -7.173

SD 0.0007719 SD 0.62

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.784 Shapiro Wilk Test Statistic 0.855

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0008979 SD of Detected 0.487

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00293 Maximum Detected -5.833

Mean of Detected 0.00161 Mean of Detected -6.531

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 4 Number of Non-Detect Data 6

Percent Non-Detects 60.00%

Chromium, dissolved (mw-48)

General Statistics

Number of Valid Data 10 Number of Detected Data 4

Potential UCL to Use Use 95% Student's-t UCL 0.0594

   95% Approximate Gamma UCL 0.0705

   95% Adjusted Gamma UCL 0.08

97.5% Chebyshev(Mean, Sd) UCL 0.0951

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.126

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0796
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-49-275) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Percent Non-Detects 100.00%

Chromium, dissolved (mw-49-275)

General Statistics

Number of Valid Data 7 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-49-135) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 6

Percent Non-Detects 85.71%

Chromium, dissolved (mw-49-135)

General Statistics

Number of Valid Data 7 Number of Detected Data 1

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 43.14    95% KM (t) UCL 0.00163

   95% Gamma Approximate UCL 0.00267    95% KM (Percentile Bootstrap) UCL 0.00171

Theta star 0.000642

Nu star 59.94 Potential UCLs to Use

SD 0.00096 97.5% KM (Chebyshev) UCL 0.00255

k star 2.997 99% KM (Chebyshev) UCL 0.00333

Mean 0.00192    95% KM (Percentile Bootstrap) UCL 0.00171

Median 0.00167 95% KM (Chebyshev) UCL 0.00216

Minimum 0.0006836    95% KM (bootstrap t) UCL 0.00216

Maximum 0.00343    95% KM (BCA) UCL 0.00293

Assuming Gamma Distribution    95% KM (z) UCL 0.00159

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00157

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002099

   95% KM (t) UCL 0.00163

K-S Test Statistic 0.659 Mean 0.00124

5% K-S Critical Value 0.396 SD 0.0005748

A-D Test Statistic 0.5 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 11.86

k star (bias corrected) 1.483 Data appear Normal at 5% Significance Level

Theta Star 0.00108
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nu star 17.31

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.962 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0394

   95% Modified-t UCL 0.0682    99% Chebyshev (MVUE) UCL 0.135

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0783

   95% Adjusted-CLT UCL 0.0755  97.5% Chebyshev (MVUE) UCL 0.0974

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0663    95% H-UCL 0.0881

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.627 Shapiro Wilk Test Statistic 0.803

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 1.212

Skewness 2.293

Median 0.017 SD of log Data 0.861

SD 0.0459

Maximum 0.15 Maximum of Log Data -1.897

Mean 0.0378 Mean of log Data -3.695

Raw Statistics Log-transformed Statistics

Minimum 0.0117 Minimum of Log Data -4.448

Chromium, dissolved (mw-5)

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-49-365) was not processed!

Percent Non-Detects 85.71%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 7 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 6

Chromium, dissolved (mw-49-365)

General Statistics
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Gamma Distribution Test Data Distribution

k star (bias corrected) 14.26 Data appear Normal at 5% Significance Level

Theta Star 0.0175

   95% Modified-t UCL 0.291    99% Chebyshev (MVUE) UCL 0.443

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.334

   95% Adjusted-CLT UCL 0.294  97.5% Chebyshev (MVUE) UCL 0.371

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.289    95% H-UCL 0.295

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Test Statistic 0.914

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.237

Skewness 1.314

Median 0.242 SD of log Data 0.22

SD 0.0591

Maximum 0.372 Maximum of Log Data -0.989

Mean 0.25 Mean of log Data -1.41

Raw Statistics Log-transformed Statistics

Minimum 0.192 Minimum of Log Data -1.65

Chromium, dissolved (mw-50-095)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.104

   95% Approximate Gamma UCL 0.0737

   95% Adjusted Gamma UCL 0.0856

97.5% Chebyshev(Mean, Sd) UCL 0.133

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.19

Kolmogorov-Smirnov 5% Critical Value 0.285    95% BCA Bootstrap UCL 0.0768

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.104

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 0.193

Kolmogorov-Smirnov Test Statistic 0.352    95% Percentile Bootstrap UCL 0.0645

   95% Standard Bootstrap UCL 0.0619

Anderson-Darling Test Statistic 1.128    95% Bootstrap-t UCL 0.258

Adjusted Level of Significance 0.0231    95% CLT UCL 0.063

Adjusted Chi Square Value 7.655    95% Jackknife UCL 0.0663

Approximate Chi Square Value (.05) 8.893 Nonparametric Statistics
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   95% Standard Bootstrap UCL 11.57

Adjusted Level of Significance 0.0267    95% CLT UCL 11.6

Adjusted Chi Square Value 200.1    95% Jackknife UCL 11.75

nu star 240.7

Approximate Chi Square Value (.05) 205.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.03 Data appear Normal at 5% Significance Level

Theta Star 0.855

   95% Modified-t UCL 11.75    99% Chebyshev (MVUE) UCL 18.91

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14.08

   95% Adjusted-CLT UCL 11.56  97.5% Chebyshev (MVUE) UCL 15.71

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11.75    95% H-UCL 12.27

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.973 Shapiro Wilk Test Statistic 0.944

Coefficient of Variation 0.244

Skewness -0.164

Median 10.39 SD of log Data 0.264

SD 2.515

Maximum 14.6 Maximum of Log Data 2.681

Mean 10.29 Mean of log Data 2.302

Raw Statistics Log-transformed Statistics

Minimum 5.91 Minimum of Log Data 1.777

Chromium, dissolved (mw-50-200)

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 9

Potential UCL to Use Use 95% Student's-t UCL 0.289

   95% Approximate Gamma UCL 0.293

   95% Adjusted Gamma UCL 0.306

97.5% Chebyshev(Mean, Sd) UCL 0.38

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.458

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.295

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.341

Anderson-Darling 5% Critical Value 0.716    95% Hall's Bootstrap UCL 0.326

Kolmogorov-Smirnov Test Statistic 0.191    95% Percentile Bootstrap UCL 0.283

   95% Standard Bootstrap UCL 0.283

Anderson-Darling Test Statistic 0.383    95% Bootstrap-t UCL 0.308

Adjusted Level of Significance 0.0195    95% CLT UCL 0.284

Adjusted Chi Square Value 186.2    95% Jackknife UCL 0.289

nu star 228.1

Approximate Chi Square Value (.05) 194.1 Nonparametric Statistics
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Kolmogorov-Smirnov 5% Critical Value 0.266    95% BCA Bootstrap UCL 4.913

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.193

Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 4.901

Kolmogorov-Smirnov Test Statistic 0.319    95% Percentile Bootstrap UCL 4.906

   95% Standard Bootstrap UCL 4.897

Anderson-Darling Test Statistic 0.807    95% Bootstrap-t UCL 4.988

Adjusted Level of Significance 0.0267    95% CLT UCL 4.905

Adjusted Chi Square Value 3054    95% Jackknife UCL 4.925

nu star 3207

Approximate Chi Square Value (.05) 3077 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 160.4 Data appear Normal at 5% Significance Level

Theta Star 0.0295

   95% Modified-t UCL 4.93    99% Chebyshev (MVUE) UCL 5.76

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.182

   95% Adjusted-CLT UCL 4.939  97.5% Chebyshev (MVUE) UCL 5.377

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.925    95% H-UCL N/A

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Test Statistic 0.863

Coefficient of Variation 0.0708

Skewness 0.951

Median 4.595 SD of log Data 0.0691

SD 0.335

Maximum 5.36 Maximum of Log Data 1.679

Mean 4.731 Mean of log Data 1.552

Raw Statistics Log-transformed Statistics

Minimum 4.34 Minimum of Log Data 1.468

Chromium, dissolved (mw-51)

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 9

Potential UCL to Use Use 95% Student's-t UCL 11.75

   95% Approximate Gamma UCL 12.04

   95% Adjusted Gamma UCL 12.38

97.5% Chebyshev(Mean, Sd) UCL 15.26

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18.21

Kolmogorov-Smirnov 5% Critical Value 0.266    95% BCA Bootstrap UCL 11.5

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.76

Anderson-Darling 5% Critical Value 0.725    95% Hall's Bootstrap UCL 11.69

Kolmogorov-Smirnov Test Statistic 0.162    95% Percentile Bootstrap UCL 11.57

Anderson-Darling Test Statistic 0.291    95% Bootstrap-t UCL 11.71
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-52s) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Chromium, dissolved (mw-52s)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-52m) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 8 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Chromium, dissolved (mw-52m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-52d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Chromium, dissolved (mw-52d)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Potential UCL to Use Use 95% Student's-t UCL 4.925

   95% Approximate Gamma UCL 4.932

   95% Adjusted Gamma UCL 4.968

97.5% Chebyshev(Mean, Sd) UCL 5.392

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.785
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nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00129    95%  H-Stat (DL/2) UCL 0.00112

Mean 0.0008388 Mean -7.281

SD 0.0006708 SD 0.607

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Warning: Data set has only 2 Distinct Detected Values.

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

Mean of Detected 0.00186 Mean of Detected -6.32

SD of Detected 0.0006293 SD of Detected 0.346

Minimum Detected 0.00141 Minimum Detected -6.564

Maximum Detected 0.0023 Maximum Detected -6.075

Percent Non-Detects 75.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 8 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Chromium, dissolved (mw-53d)

General Statistics
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mw-54-140) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Chromium, dissolved (mw-54-140)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (mw-53m) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Chromium, dissolved (mw-53m)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0018

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00244

k star     N/A    99% KM (Chebyshev) UCL 0.00299

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00216

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00176

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001472

   95% KM (t) UCL 0.0018

K-S Test Statistic     N/A    Mean 0.00152

5% K-S Critical Value     N/A    SD 0.0002943

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
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General Statistics

Number of Valid Data 3 Number of Detected Data 0

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (mw-55-45)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mw-55-120) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Chromium, dissolved (mw-55-120)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mw-54-85) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (mw-54-85)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mw-54-195) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Chromium, dissolved (mw-54-195)

General Statistics

Number of Valid Data 3 Number of Detected Data 0
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Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Chromium, dissolved (mw-56s)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mw-56m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (mw-56m)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mw-56d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Chromium, dissolved (mw-56d)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mw-55-45) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3
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Mean 0.0124

Potential UCLs to Use Nonparametric Statistics

   95% KM (Percentile Bootstrap) UCL 0.0168 Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Gamma Statistics Not Available Data Follow Appr. Gamma Distribution at 5% Significance Level

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method N/A

   95% DL/2 (t) UCL 0.0167

Mean 0.0115

SD 0.00831

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method N/A

5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.696 Not Available

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Mean of Detected 0.0134

Maximum Non-Detect 0.02

Mean of Detected 0.0134

Mean of Detected 0.0134

Minimum Detected 0.00798 Log Statistics Not Avaliable

Maximum Detected 0.031

Percent Non-Detects 22.22%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 9 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (mw-6)

The data set for variable Chromium, dissolved (mw-56s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!



5195

5196

5197

5198

5199

5200

5201

5202

5203

5204

5205

5206

5207

5208

5209

5210

5211

5212

5213

5214

5215

5216

5217

5218

5219

5220

5221

5222

5223

5224

5225

5226

5227

5228

5229

5230

5231

5232

5233

5234

5235

5236

5237

5238

5239

5240

5241

5242

5243

5244

5245

5246

5247

A B C D E F G H I J K L

Adjusted Level of Significance 0.0231    95% CLT UCL 0.0708

nu star 16.79

Approximate Chi Square Value (.05) 8.52 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.933 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0426

   95% Modified-t UCL 0.078    99% Chebyshev (MVUE) UCL 0.128

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.075

   95% Adjusted-CLT UCL 0.0905  97.5% Chebyshev (MVUE) UCL 0.0928

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0749    95% H-UCL 0.0795

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.493 Shapiro Wilk Test Statistic 0.723

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Skewness 2.921

SD 0.0568

Coefficient of Variation 1.429

Mean 0.0397 Mean of log Data -3.662

Median 0.019 SD of log Data 0.806

Minimum 0.0134 Minimum of Log Data -4.313

Maximum 0.19 Maximum of Log Data -1.661

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Note: DL/2 is not a recommended method.

Chromium, dissolved (mw-7)

General Statistics

97.5% KM (Chebyshev) UCL 0.0281

99% KM (Chebyshev) UCL 0.0374

   95% KM (Percentile Bootstrap) UCL 0.0168

95% KM (Chebyshev) UCL 0.0233

   95% KM (bootstrap t) UCL 0.0257

   95% KM (BCA) UCL 0.0173

   95% KM (z) UCL 0.0165

   95% KM (jackknife) UCL 0.017

SE of Mean 0.00251

   95% KM (t) UCL 0.0171

SD 0.00692
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nu star 156.7

Approximate Chi Square Value (.05) 128.7 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.704 Data appear Normal at 5% Significance Level

Theta Star 0.00676

   95% Modified-t UCL 0.0706    99% Chebyshev (MVUE) UCL 0.117

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0841

   95% Adjusted-CLT UCL 0.0718  97.5% Chebyshev (MVUE) UCL 0.095

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0702    95% H-UCL 0.0728

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Test Statistic 0.935

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.309

Skewness 1.366

Median 0.0563 SD of log Data 0.294

SD 0.0182

Maximum 0.1 Maximum of Log Data -2.303

Mean 0.0589 Mean of log Data -2.871

Raw Statistics Log-transformed Statistics

Minimum 0.033 Minimum of Log Data -3.411

Chromium, dissolved (mw-8)

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.122

   95% Approximate Gamma UCL 0.0783

   95% Adjusted Gamma UCL 0.0912

97.5% Chebyshev(Mean, Sd) UCL 0.158

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.228

Kolmogorov-Smirnov 5% Critical Value 0.285    95% BCA Bootstrap UCL 0.0963

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.122

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 0.217

Kolmogorov-Smirnov Test Statistic 0.335    95% Percentile Bootstrap UCL 0.0769

   95% Standard Bootstrap UCL 0.0684

Anderson-Darling Test Statistic 1.545    95% Bootstrap-t UCL 0.364

Adjusted Chi Square Value 7.312    95% Jackknife UCL 0.0749
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Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 0.352

Kolmogorov-Smirnov Test Statistic 0.126    95% Percentile Bootstrap UCL 0.349

   95% Standard Bootstrap UCL 0.348

Anderson-Darling Test Statistic 0.73    95% Bootstrap-t UCL 0.352

Adjusted Level of Significance 0.0422    95% CLT UCL 0.348

Adjusted Chi Square Value 5216    95% Jackknife UCL 0.349

nu star 5393

Approximate Chi Square Value (.05) 5224 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 79.32 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00426

   95% Modified-t UCL 0.349    99% Chebyshev (MVUE) UCL 0.399

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.365

   95% Adjusted-CLT UCL 0.35  97.5% Chebyshev (MVUE) UCL 0.376

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.349    95% H-UCL 0.349

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.894 Shapiro Wilk Test Statistic 0.93

Coefficient of Variation 0.113

Skewness 1.39

Median 0.334 SD of log Data 0.107

SD 0.0382

Maximum 0.46 Maximum of Log Data -0.777

Mean 0.338 Mean of log Data -1.091

Raw Statistics Log-transformed Statistics

Minimum 0.287 Minimum of Log Data -1.248

Chromium, dissolved (mw-9)

General Statistics

Number of Valid Observations 34 Number of Distinct Observations 24

Potential UCL to Use Use 95% Student's-t UCL 0.0702

   95% Approximate Gamma UCL 0.0717

   95% Adjusted Gamma UCL 0.0748

97.5% Chebyshev(Mean, Sd) UCL 0.0968

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.119

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 0.0705

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0853

Anderson-Darling 5% Critical Value 0.722    95% Hall's Bootstrap UCL 0.13

Kolmogorov-Smirnov Test Statistic 0.176    95% Percentile Bootstrap UCL 0.0692

   95% Standard Bootstrap UCL 0.0686

Anderson-Darling Test Statistic 0.433    95% Bootstrap-t UCL 0.076

Adjusted Level of Significance 0.0231    95% CLT UCL 0.0689

Adjusted Chi Square Value 123.4    95% Jackknife UCL 0.0702
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.58 Shapiro Wilk Test Statistic 0.741

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.95%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.0016 Maximum Non-Detect -6.438

Mean of Detected 0.00169 Mean of Detected -6.495

SD of Detected 0.00107 SD of Detected 0.434

Minimum Detected 0.0011 Minimum Detected -6.812

Maximum Detected 0.0048 Maximum Detected -5.339

Percent Non-Detects 42.11%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 19 Number of Detected Data 11

Number of Distinct Detected Data 9 Number of Non-Detect Data 8

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (ow-1d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (mwp-12) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Chromium, dissolved (mwp-12)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Potential UCL to Use Use 95% Approximate Gamma UCL 0.349

   95% Approximate Gamma UCL 0.349

   95% Adjusted Gamma UCL 0.349

97.5% Chebyshev(Mean, Sd) UCL 0.379

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.403

Kolmogorov-Smirnov 5% Critical Value 0.15    95% BCA Bootstrap UCL 0.35

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.366
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Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00559 SD of Detected 0.879

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0189 Maximum Detected -3.969

Mean of Detected 0.00711 Mean of Detected -5.274

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00131 Minimum Detected -6.638

Number of Distinct Detected Data 14 Number of Non-Detect Data 4

Percent Non-Detects 22.22%

Chromium, dissolved (ow-1m)

General Statistics

Number of Valid Data 18 Number of Detected Data 14

   95% Adjusted Gamma UCL 0.00192

Note: DL/2 is not a recommended method.

AppChi2 132.4    95% KM (t) UCL 0.00179

   95% Gamma Approximate UCL 0.00189

Theta star 0.0003684

Nu star 160.7 Potential UCLs to Use

SD 0.0008767 97.5% KM (Chebyshev) UCL 0.00269

k star 4.228 99% KM (Chebyshev) UCL 0.00343

Mean 0.00156    95% KM (Percentile Bootstrap) UCL 0.00181

Median 0.00137 95% KM (Chebyshev) UCL 0.00231

Minimum 0.0004822    95% KM (bootstrap t) UCL 0.00256

Maximum 0.0048    95% KM (BCA) UCL 0.00184

Assuming Gamma Distribution    95% KM (z) UCL 0.00177

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00178

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0001997

   95% KM (t) UCL 0.00179

K-S Test Statistic 0.732 Mean 0.00144

5% K-S Critical Value 0.256 SD 0.0008297

A-D Test Statistic 1.301 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

nu star 76.69

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.486 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.000484

   95% BCA Bootstrap UCL 0.00179

SD in Original Scale 0.000962

   95% Percentile Bootstrap UCL 0.00165

SD in Log Scale 0.576

Mean in Original Scale 0.00125

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -6.861

   95% DL/2 (t) UCL 0.0016    95%  H-Stat (DL/2) UCL 0.0012

Mean 0.00121 Mean -6.922

SD 0.0009868 SD 0.618



5460

5461

5462

5463

5464

5465

5466

5467

5468

5469

5470

5471

5472

5473

5474

5475

5476

5477

5478

5479

5480

5481

5482

5483

5484

5485

5486

5487

5488

5489

5490

5491

5492

5493

5494

5495

5496

5497

5498

5499

5500

5501

5502

5503

5504

5505

5506

5507

5508

5509

5510

5511

5512

A B C D E F G H I J K L

Chromium, dissolved (ow-1s)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

   95% Adjusted Gamma UCL 0.0145

Note: DL/2 is not a recommended method.

AppChi2 5.035    95% KM (t) UCL 0.00809

   95% Gamma Approximate UCL 0.0133    95% KM (Percentile Bootstrap) UCL 0.00795

Theta star 0.0176

Nu star 11.71 Potential UCLs to Use

SD 0.00558 97.5% KM (Chebyshev) UCL 0.014

k star 0.325 99% KM (Chebyshev) UCL 0.0188

Mean 0.00573    95% KM (Percentile Bootstrap) UCL 0.00795

Median 0.00345 95% KM (Chebyshev) UCL 0.0115

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00871

Maximum 0.0189    95% KM (BCA) UCL 0.00819

Assuming Gamma Distribution    95% KM (z) UCL 0.00796

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00804

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0013

   95% KM (t) UCL 0.00809

K-S Test Statistic 0.749 Mean 0.00582

5% K-S Critical Value 0.232 SD 0.00533

A-D Test Statistic 0.365 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

nu star 38.19

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.364 Data appear Normal at 5% Significance Level

Theta Star 0.00521

   95% BCA Bootstrap UCL 0.00819

   95% MLE (Tiku) UCL 0.00759 SD in Original Scale 0.00561

   95% Percentile Bootstrap UCL 0.00776

SD 0.00655 SD in Log Scale 1.195

   95% MLE (t) UCL 0.00754 Mean in Original Scale 0.00568

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00485 Mean in Log Scale -5.74

   95% DL/2 (t) UCL 0.00796    95%  H-Stat (DL/2) UCL 0.0119

Mean 0.00564 Mean -5.791

SD 0.00565 SD 1.258

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk Test Statistic 0.943
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.0015 Minimum Detected -6.502

Number of Distinct Detected Data 2 Number of Non-Detect Data 14

Percent Non-Detects 87.50%

General Statistics

Number of Valid Data 16 Number of Detected Data 2

or 95% Modified-t UCL 0.0196

Chromium, dissolved (ow-2d)

Potential UCL to Use Use 95% Student's-t UCL 0.0197

   95% Approximate Gamma UCL 0.021

   95% Adjusted Gamma UCL 0.0215

97.5% Chebyshev(Mean, Sd) UCL 0.025

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0294

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 0.0191

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0228

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 0.0191

Kolmogorov-Smirnov Test Statistic 0.323    95% Percentile Bootstrap UCL 0.0193

   95% Standard Bootstrap UCL 0.0195

Anderson-Darling Test Statistic 2.018    95% Bootstrap-t UCL 0.0192

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0196

Adjusted Chi Square Value 155.6    95% Jackknife UCL 0.0197

nu star 190

Approximate Chi Square Value (.05) 159.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.333 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00278

   95% Modified-t UCL 0.0196    99% Chebyshev (MVUE) UCL 0.0399

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0277

   95% Adjusted-CLT UCL 0.0189  97.5% Chebyshev (MVUE) UCL 0.0318

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0197    95% H-UCL 0.0234

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.787 Shapiro Wilk Test Statistic 0.553

Coefficient of Variation 0.262

Skewness -2.105

Median 0.0181 SD of log Data 0.455

SD 0.00461

Maximum 0.0235 Maximum of Log Data -3.751

Mean 0.0176 Mean of log Data -4.105

Raw Statistics Log-transformed Statistics

Minimum 0.0034 Minimum of Log Data -5.684
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Data not Gamma Distributed at 5% Significance Level SE of Mean 3.423E-05

K-S Test Statistic     N/A    Mean 0.00153

5% K-S Critical Value     N/A    SD 9.683E-05

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.000838    95%  H-Stat (DL/2) UCL 0.000715

Mean 0.0006563 Mean -7.437

SD 0.0004147 SD 0.416

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0012 Maximum Non-Detect -6.725

SD of Detected 0.0002828 SD of Detected 0.167

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0019 Maximum Detected -6.266

Mean of Detected 0.0017 Mean of Detected -6.384
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   95% BCA Bootstrap UCL 0.00466

   95% MLE (Tiku) UCL 0.00463 SD in Original Scale 0.00254

   95% Percentile Bootstrap UCL 0.00465

SD 0.00268 SD in Log Scale 0.855

   95% MLE (t) UCL 0.00463 Mean in Original Scale 0.0036

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00346 Mean in Log Scale -5.922

   95% DL/2 (t) UCL 0.0047    95%  H-Stat (DL/2) UCL 0.00558

Mean 0.00358 Mean -5.954

SD 0.00256 SD 0.913

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.927 Shapiro Wilk Test Statistic 0.921

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00243 SD of Detected 0.697

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0089 Maximum Detected -4.722

Mean of Detected 0.00402 Mean of Detected -5.719

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00111 Minimum Detected -6.803

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Percent Non-Detects 12.50%

Chromium, dissolved (ow-2m)

General Statistics

Number of Valid Data 16 Number of Detected Data 14

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00159

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0019

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00174

k star     N/A    99% KM (Chebyshev) UCL 0.00187

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0019

Median     N/A    95% KM (Chebyshev) UCL 0.00167

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0019

Assuming Gamma Distribution    95% KM (z) UCL 0.00158

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00179

   95% KM (t) UCL 0.00159
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   95% Modified-t UCL 0.0358    99% Chebyshev (MVUE) UCL 0.088

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0571

   95% Adjusted-CLT UCL 0.0347  97.5% Chebyshev (MVUE) UCL 0.0675

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0359    95% H-UCL 0.0482

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Test Statistic 0.667

Coefficient of Variation 0.359

Skewness -1.23

Median 0.0349 SD of log Data 0.635

SD 0.0112

Maximum 0.0445 Maximum of Log Data -3.112

Mean 0.0311 Mean of log Data -3.595

Raw Statistics Log-transformed Statistics

Minimum 0.0034 Minimum of Log Data -5.684

Chromium, dissolved (ow-2s)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 15

   95% Adjusted Gamma UCL 0.00782

Note: DL/2 is not a recommended method.

AppChi2 7.735    95% KM (t) UCL 0.00474

   95% Gamma Approximate UCL 0.00719    95% KM (Percentile Bootstrap) UCL 0.00469

Theta star 0.00724

Nu star 15.68 Potential UCLs to Use

SD 0.00261 97.5% KM (Chebyshev) UCL 0.00753

k star 0.49 99% KM (Chebyshev) UCL 0.00983

Mean 0.00355    95% KM (Percentile Bootstrap) UCL 0.00469

Median 0.00285 95% KM (Chebyshev) UCL 0.00636

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00493

Maximum 0.0089    95% KM (BCA) UCL 0.00475

Assuming Gamma Distribution    95% KM (z) UCL 0.00468

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00473

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000621

   95% KM (t) UCL 0.00474

K-S Test Statistic 0.744 Mean 0.00366

5% K-S Critical Value 0.231 SD 0.00239

A-D Test Statistic 0.381 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 59.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.113 Data appear Normal at 5% Significance Level

Theta Star 0.0019
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Mean 0.00188 Mean -6.679

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.993 Shapiro Wilk Test Statistic 0.973

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0008544 SD of Detected 0.278

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0042 Maximum Detected -5.473

Mean of Detected 0.00325 Mean of Detected -5.757

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0022 Minimum Detected -6.119

Number of Distinct Detected Data 4 Number of Non-Detect Data 4

Percent Non-Detects 50.00%

Chromium, dissolved (ow-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 4

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0432

   95% Approximate Gamma UCL 0.0393

   95% Adjusted Gamma UCL 0.0404

97.5% Chebyshev(Mean, Sd) UCL 0.0485

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0588

Kolmogorov-Smirnov 5% Critical Value 0.216    95% BCA Bootstrap UCL 0.0348

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0432

Anderson-Darling 5% Critical Value 0.742    95% Hall's Bootstrap UCL 0.0348

Kolmogorov-Smirnov Test Statistic 0.271    95% Percentile Bootstrap UCL 0.0353

   95% Standard Bootstrap UCL 0.0354

Anderson-Darling Test Statistic 1.467    95% Bootstrap-t UCL 0.0352

Adjusted Level of Significance 0.0335    95% CLT UCL 0.0356

Adjusted Chi Square Value 85.76    95% Jackknife UCL 0.0359

nu star 111.5

Approximate Chi Square Value (.05) 88.12 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.484 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00891
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Coefficient of Variation 0.193

Skewness -0.208

Median 0.0164 SD of log Data 0.201

SD 0.00311

Maximum 0.02 Maximum of Log Data -3.912

Mean 0.0161 Mean of log Data -4.145

Raw Statistics Log-transformed Statistics

Minimum 0.0112 Minimum of Log Data -4.492

Chromium, dissolved (ow-3m)

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 9

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 150.7    95% KM (t) UCL 0.0033

   95% Gamma Approximate UCL 0.0039    95% KM (Percentile Bootstrap) UCL 0.00368

Theta star 0.0002877

Nu star 180.8 Potential UCLs to Use

SD 0.0007904 97.5% KM (Chebyshev) UCL 0.00461

k star 11.3 99% KM (Chebyshev) UCL 0.00574

Mean 0.00325    95% KM (Percentile Bootstrap) UCL 0.00368

Median 0.00332 95% KM (Chebyshev) UCL 0.00404

Minimum 0.00217    95% KM (bootstrap t) UCL 0.0031

Maximum 0.0042    95% KM (BCA) UCL 0.00383

Assuming Gamma Distribution    95% KM (z) UCL 0.00322

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00336

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003026

   95% KM (t) UCL 0.0033

K-S Test Statistic 0.657 Mean 0.00273

5% K-S Critical Value 0.394 SD 0.0007412

A-D Test Statistic 0.221 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 37.53

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.691 Data appear Normal at 5% Significance Level

Theta Star 0.0006928

   95% BCA Bootstrap UCL 0.00305

   95% MLE (Tiku) UCL 0.00395 SD in Original Scale 0.00118

   95% Percentile Bootstrap UCL 0.00295

SD 0.0007399 SD in Log Scale 0.533

   95% MLE (t) UCL 0.00375 Mean in Original Scale 0.0023

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00325 Mean in Log Scale -6.196

   95% DL/2 (t) UCL 0.00293    95%  H-Stat (DL/2) UCL 0.00222

SD 0.00157 SD 1.002
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.193

Skewness -0.437

Median 0.0182 SD of log Data 0.207

SD 0.00361

Maximum 0.0234 Maximum of Log Data -3.755

Mean 0.0187 Mean of log Data -3.999

Raw Statistics Log-transformed Statistics

Minimum 0.0121 Minimum of Log Data -4.415

Chromium, dissolved (ow-3s)

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Potential UCL to Use Use 95% Student's-t UCL 0.0179

   95% Approximate Gamma UCL 0.0182

   95% Adjusted Gamma UCL 0.0186

97.5% Chebyshev(Mean, Sd) UCL 0.0223

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0259

Kolmogorov-Smirnov 5% Critical Value 0.266    95% BCA Bootstrap UCL 0.0176

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0204

Anderson-Darling 5% Critical Value 0.725    95% Hall's Bootstrap UCL 0.0176

Kolmogorov-Smirnov Test Statistic 0.165    95% Percentile Bootstrap UCL 0.0176

   95% Standard Bootstrap UCL 0.0176

Anderson-Darling Test Statistic 0.287    95% Bootstrap-t UCL 0.0179

Adjusted Level of Significance 0.0267    95% CLT UCL 0.0177

Adjusted Chi Square Value 347.4    95% Jackknife UCL 0.0179

nu star 400.2

Approximate Chi Square Value (.05) 354.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 20.01 Data appear Normal at 5% Significance Level

Theta Star 0.0008055

   95% Modified-t UCL 0.0179    99% Chebyshev (MVUE) UCL 0.0264

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0206

   95% Adjusted-CLT UCL 0.0177  97.5% Chebyshev (MVUE) UCL 0.0225

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0179    95% H-UCL 0.0183

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.936
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.0012 Maximum Non-Detect -6.725

SD of Detected 0.00117 SD of Detected 0.504

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0039 Maximum Detected -5.547

Mean of Detected 0.00182 Mean of Detected -6.432

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0011 Minimum Detected -6.812

Number of Distinct Detected Data 5 Number of Non-Detect Data 11

Percent Non-Detects 68.75%

Chromium, dissolved (ow-5d)

General Statistics

Number of Valid Data 16 Number of Detected Data 5

Potential UCL to Use Use 95% Student's-t UCL 0.0209

   95% Approximate Gamma UCL 0.0213

   95% Adjusted Gamma UCL 0.0219

97.5% Chebyshev(Mean, Sd) UCL 0.0262

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0307

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 0.0204

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0239

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 0.0205

Kolmogorov-Smirnov Test Statistic 0.175    95% Percentile Bootstrap UCL 0.0206

   95% Standard Bootstrap UCL 0.0205

Anderson-Darling Test Statistic 0.363    95% Bootstrap-t UCL 0.0208

Adjusted Level of Significance 0.0231    95% CLT UCL 0.0207

Adjusted Chi Square Value 285.1    95% Jackknife UCL 0.0209

nu star 334.7

Approximate Chi Square Value (.05) 293.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.59 Data appear Normal at 5% Significance Level

Theta Star 0.001

   95% Modified-t UCL 0.0209    99% Chebyshev (MVUE) UCL 0.0315

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0243

   95% Adjusted-CLT UCL 0.0205  97.5% Chebyshev (MVUE) UCL 0.0268

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0209    95% H-UCL 0.0216

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Test Statistic 0.913
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   95% Adjusted Gamma UCL 0.00341

Note: DL/2 is not a recommended method.

AppChi2 74.07    95% KM (t) UCL 0.00165

   95% Gamma Approximate UCL 0.00331    95% KM (% Bootstrap) UCL 0.00171

Theta star 0.0008581

Nu star 95.62 Potential UCLs to Use

SD 0.00129 97.5% KM (Chebyshev) UCL 0.0025

k star 2.988 99% KM (Chebyshev) UCL 0.0032

Mean 0.00256    95% KM (Percentile Bootstrap) UCL 0.00171

Median 0.00259 95% KM (Chebyshev) UCL 0.00214

Minimum 0.0006549    95% KM (bootstrap t) UCL 0.00258

Maximum 0.00461    95% KM (BCA) UCL 0.00185

Assuming Gamma Distribution    95% KM (z) UCL 0.00163

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00159

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001881

   95% KM (t) UCL 0.00165

K-S Test Statistic 0.681 Mean 0.00132

5% K-S Critical Value 0.358 SD 0.000673

A-D Test Statistic 0.917 Nonparametric Statistics

5% A-D Critical Value 0.681 Kaplan-Meier (KM) Method

nu star 18.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.847 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.000983

   95% BCA Bootstrap UCL 0.00144

SD in Original Scale 0.0009359

   95% Percentile Bootstrap UCL 0.00122

SD in Log Scale 0.964

Mean in Original Scale 0.0008145

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -7.564

   95% DL/2 (t) UCL 0.0013    95%  H-Stat (DL/2) UCL 0.00105

Mean 0.0009175 Mean -7.224

SD 0.0008705 SD 0.612

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.648 Shapiro Wilk Test Statistic 0.726

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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Mean 0.00714    95% KM (Percentile Bootstrap) UCL 0.00878

Minimum 0.0002125    95% KM (bootstrap t) UCL 0.00874

Maximum 0.0113    95% KM (BCA) UCL 0.00877

Assuming Gamma Distribution    95% KM (z) UCL 0.00883

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00893

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0009907

   95% KM (t) UCL 0.00894

K-S Test Statistic 0.746 Mean 0.0072

5% K-S Critical Value 0.224 SD 0.00383

A-D Test Statistic 1.701 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 61.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.057 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00369

   95% BCA Bootstrap UCL 0.00865

   95% MLE (Tiku) UCL 0.00886 SD in Original Scale 0.00396

   95% Percentile Bootstrap UCL 0.00873

SD 0.00407 SD in Log Scale 0.867

   95% MLE (t) UCL 0.00886 Mean in Original Scale 0.00719

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00707 Mean in Log Scale -5.196

   95% DL/2 (t) UCL 0.00892    95%  H-Stat (DL/2) UCL 0.0135

Mean 0.00715 Mean -5.249

SD 0.00403 SD 0.987

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.806 Shapiro Wilk Test Statistic 0.735

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00375 SD of Detected 0.788

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0113 Maximum Detected -4.483

Mean of Detected 0.0076 Mean of Detected -5.092

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00125 Minimum Detected -6.685

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Percent Non-Detects 6.25%

Chromium, dissolved (ow-5m)

General Statistics

Number of Valid Data 16 Number of Detected Data 15
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97.5% Chebyshev(Mean, Sd) UCL 0.0298

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0322

Kolmogorov-Smirnov 5% Critical Value 0.214    95% BCA Bootstrap UCL 0.027

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0287

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 0.0271

Kolmogorov-Smirnov Test Statistic 0.153    95% Percentile Bootstrap UCL 0.0269

   95% Standard Bootstrap UCL 0.0269

Anderson-Darling Test Statistic 0.391    95% Bootstrap-t UCL 0.0271

Adjusted Level of Significance 0.0335    95% CLT UCL 0.027

Adjusted Chi Square Value 2846    95% Jackknife UCL 0.027

nu star 2986

Approximate Chi Square Value (.05) 2860 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 93.31 Data appear Normal at 5% Significance Level

Theta Star 0.0002781

   95% Modified-t UCL 0.027    99% Chebyshev (MVUE) UCL 0.0322

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0287

   95% Adjusted-CLT UCL 0.027  97.5% Chebyshev (MVUE) UCL 0.0299

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.027    95% H-UCL N/A

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.95 Shapiro Wilk Test Statistic 0.951

Coefficient of Variation 0.0964

Skewness 0.156

Median 0.0256 SD of log Data 0.0966

SD 0.0025

Maximum 0.0304 Maximum of Log Data -3.493

Mean 0.0259 Mean of log Data -3.656

Raw Statistics Log-transformed Statistics

Minimum 0.0218 Minimum of Log Data -3.826

Chromium, dissolved (ow-5s)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 0.0112

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2 27.56    95% KM (Chebyshev) UCL 0.0115

   95% Gamma Approximate UCL 0.0107

Theta star 0.00553

Nu star 41.29 Potential UCLs to Use

SD 0.00406 97.5% KM (Chebyshev) UCL 0.0134

k star 1.29 99% KM (Chebyshev) UCL 0.0171

Median 0.0087 95% KM (Chebyshev) UCL 0.0115
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0106

   95% KM (t) UCL 0.11

K-S Test Statistic 0.746 Mean 0.0915

5% K-S Critical Value 0.186 SD 0.0518

A-D Test Statistic 0.584 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 191.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.35 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0226

   95% BCA Bootstrap UCL 0.113

   95% MLE (Tiku) UCL 0.106 SD in Original Scale 0.0538

   95% Percentile Bootstrap UCL 0.109

SD 0.0643 SD in Log Scale 0.543

   95% MLE (t) UCL 0.105 Mean in Original Scale 0.0906

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0832 Mean in Log Scale -2.544

   95% DL/2 (t) UCL 0.107    95%  H-Stat (DL/2) UCL 0.545

Mean 0.0867 Mean -3.042

SD 0.0589 SD 1.769

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.759 Shapiro Wilk Test Statistic 0.944

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0525 SD of Detected 0.451

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.293 Maximum Detected -1.228

Mean of Detected 0.0985 Mean of Detected -2.421

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0397 Minimum Detected -3.226

Number of Distinct Detected Data 21 Number of Non-Detect Data 3

Percent Non-Detects 12.00%

Chromium, dissolved (pe-1)

General Statistics

Number of Valid Data 25 Number of Detected Data 22

Potential UCL to Use Use 95% Student's-t UCL 0.027

   95% Approximate Gamma UCL 0.0271

   95% Adjusted Gamma UCL 0.0272
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5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.859 Shapiro Wilk Test Statistic 0.863

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.927 SD of Detected 1.604

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 3.3 Maximum Detected 1.194

Mean of Detected 0.931 Mean of Detected -0.824

Raw Statistics Log-transformed Statistics

Minimum Detected 0.024 Minimum Detected -3.73

Number of Distinct Detected Data 15 Number of Non-Detect Data 2

Percent Non-Detects 11.11%

General Statistics

Number of Valid Data 18 Number of Detected Data 16

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pge-6)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pe-1b) was not processed!

Chromium, dissolved (pe-1b)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

   95% Adjusted Gamma UCL 0.113

Note: DL/2 is not a recommended method.

AppChi2 104.6    95% KM (BCA) UCL 0.113

   95% Gamma Approximate UCL 0.111

Theta star 0.0345

Nu star 129.9 Potential UCLs to Use

SD 0.055 97.5% KM (Chebyshev) UCL 0.158

k star 2.599 99% KM (Chebyshev) UCL 0.197

Mean 0.0897    95% KM (Percentile Bootstrap) UCL 0.109

Median 0.0858 95% KM (Chebyshev) UCL 0.138

Minimum 0.00915    95% KM (bootstrap t) UCL 0.118

Maximum 0.293    95% KM (BCA) UCL 0.113

Assuming Gamma Distribution    95% KM (z) UCL 0.109

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.109
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SD of Detected 1.342 SD of Detected 0.516

Maximum Detected 6.78 Maximum Detected 1.914

Mean of Detected 4.061 Mean of Detected 1.313

Raw Statistics Log-transformed Statistics

Minimum Detected 0.742 Minimum Detected -0.298

Number of Distinct Detected Data 11 Number of Non-Detect Data 1

Percent Non-Detects 6.25%

Chromium, dissolved (pge-7)

General Statistics

Number of Valid Data 16 Number of Detected Data 15

   95% Adjusted Gamma UCL 2.514

Note: DL/2 is not a recommended method.

AppChi2 3.221    95% KM (Chebyshev) UCL 1.777

   95% Gamma Approximate UCL 2.266

Theta star 3.375

Nu star 8.824 Potential UCLs to Use

SD 0.921 97.5% KM (Chebyshev) UCL 2.187

k star 0.245 99% KM (Chebyshev) UCL 2.992

Mean 0.827    95% KM (Percentile Bootstrap) UCL 1.191

Median 0.63 95% KM (Chebyshev) UCL 1.777

Minimum 1E-09    95% KM (bootstrap t) UCL 1.39

Maximum 3.3    95% KM (BCA) UCL 1.226

Assuming Gamma Distribution    95% KM (z) UCL 1.187

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.207

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.217

   95% KM (t) UCL 1.208

K-S Test Statistic 0.773 Mean 0.83

5% K-S Critical Value 0.223 SD 0.893

A-D Test Statistic 0.373 Nonparametric Statistics

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

nu star 21.89

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.684 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.361

   95% BCA Bootstrap UCL 1.291

   95% MLE (Tiku) UCL 1.156 SD in Original Scale 0.92

   95% Percentile Bootstrap UCL 1.188

SD 0.977 SD in Log Scale 1.895

   95% MLE (t) UCL 1.168 Mean in Original Scale 0.829

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.767 Mean in Log Scale -1.216

   95% DL/2 (t) UCL 1.206    95%  H-Stat (DL/2) UCL 7.012

Mean 0.828 Mean -1.244

SD 0.92 SD 1.94

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Chromium, dissolved (pge-7br)

   95% Adjusted Gamma UCL 4.998

Note: DL/2 is not a recommended method.

AppChi2 95.81    95% KM (Chebyshev) UCL 5.535

   95% Gamma Approximate UCL 4.869

Theta star 1.035

Nu star 120.1 Potential UCLs to Use

SD 1.479 97.5% KM (Chebyshev) UCL 6.262

k star 3.754 99% KM (Chebyshev) UCL 7.691

Mean 3.884    95% KM (Percentile Bootstrap) UCL 4.523

Median 4.1 95% KM (Chebyshev) UCL 5.535

Minimum 0.742    95% KM (bootstrap t) UCL 4.438

Maximum 6.78    95% KM (BCA) UCL 4.568

Assuming Gamma Distribution    95% KM (z) UCL 4.488

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.532

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.386

   95% KM (t) UCL 4.53

K-S Test Statistic 0.738 Mean 3.854

5% K-S Critical Value 0.222 SD 1.49

A-D Test Statistic 1.825 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 141

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.7 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.864

   95% BCA Bootstrap UCL 4.411

   95% MLE (Tiku) UCL 4.532 SD in Original Scale 1.455

   95% Percentile Bootstrap UCL 4.448

SD 1.691 SD in Log Scale 0.554

   95% MLE (t) UCL 4.512 Mean in Original Scale 3.896

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.771 Mean in Log Scale 1.253

   95% DL/2 (t) UCL 4.529    95%  H-Stat (DL/2) UCL 270

Mean 3.808 Mean 0.756

SD 1.647 SD 2.284

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.662

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0665    95%  H-Stat (DL/2) UCL 0.0478

Mean 0.0309 Mean -4.592

SD 0.0896 SD 1.232

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.935 Shapiro Wilk Test Statistic 0.879

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

Mean of Detected 0.0127 Mean of Detected -4.678

SD of Detected 0.00877 SD of Detected 0.97

Minimum Detected 0.0021 Minimum Detected -6.166

Maximum Detected 0.026 Maximum Detected -3.65

Percent Non-Detects 68.42%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 19 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 13

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pge-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pge-7br) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0
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General Statistics

Number of Valid Data 2 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-1m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-1d) was not processed!

Chromium, dissolved (pt-1d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

   95% Adjusted Gamma UCL 0.0188

Note: DL/2 is not a recommended method.

AppChi2 27.2    95% KM (t) UCL 0.0144

   95% Gamma Approximate UCL 0.0181    95% KM (Percentile Bootstrap) UCL 0.0153

Theta star 0.0112

Nu star 40.84 Potential UCLs to Use

SD 0.00816 97.5% KM (Chebyshev) UCL 0.0269

k star 1.075 99% KM (Chebyshev) UCL 0.0372

Mean 0.012    95% KM (Percentile Bootstrap) UCL 0.0153

Median 0.013 95% KM (Chebyshev) UCL 0.0217

Minimum 0.0003944    95% KM (bootstrap t) UCL 0.0143

Maximum 0.026    95% KM (BCA) UCL 0.0156

Assuming Gamma Distribution    95% KM (z) UCL 0.0142

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0146

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00277

   95% KM (t) UCL 0.0144

K-S Test Statistic 0.706 Mean 0.00963

5% K-S Critical Value 0.337 SD 0.00713

A-D Test Statistic 0.413 Nonparametric Statistics

5% A-D Critical Value 0.706 Kaplan-Meier (KM) Method

nu star 11.98

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.998 Data appear Normal at 5% Significance Level

Theta Star 0.0127

   95% BCA Bootstrap UCL 0.0114

SD in Original Scale 0.00672

   95% Percentile Bootstrap UCL 0.0111

SD in Log Scale 0.859

Mean in Original Scale 0.00847

MLE method failed to converge properly Mean in Log Scale -5.092
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-2m) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-2m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-2d) was not processed!

Chromium, dissolved (pt-2d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-1s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-1s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-1m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-3m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-3d) was not processed!

Chromium, dissolved (pt-3d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-2s)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Warning: This data set only has 2 observations!

Chromium, dissolved (pt-4s)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-4m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-4m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-4d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-4d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Chromium, dissolved (pt-3s)
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-5s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Chromium, dissolved (pt-5s)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-5m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-5m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-5d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-5d)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-4s) was not processed!
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General Statistics

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-7d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-6s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Chromium, dissolved (pt-6s)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-6m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-6m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-6d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Chromium, dissolved (pt-6d)
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-8d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-8d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-7s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-7s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-7m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-7m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-7d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Valid Observations 1 Number of Distinct Observations 1
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General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-9m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-9d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-9d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-8s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-8s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-8m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-8m)
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pti-1m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pti-1m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pti-1d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pti-1d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-9s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (pt-9s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pt-9m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (tw-1)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (ptr-2) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium, dissolved (ptr-2)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (ptr-1) was not processed!

Chromium, dissolved (ptr-1)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (pti-1s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Chromium, dissolved (pti-1s)
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   95% Approximate Gamma UCL 4.561

   95% Adjusted Gamma UCL 4.885

97.5% Chebyshev(Mean, Sd) UCL 5.559

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.604

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 4.112

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.027

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 4.078

Kolmogorov-Smirnov Test Statistic 0.353    95% Percentile Bootstrap UCL 4.147

   95% Standard Bootstrap UCL 4.221

Anderson-Darling Test Statistic 0.839    95% Bootstrap-t UCL 4.162

Adjusted Level of Significance 0.0122    95% CLT UCL 4.262

Adjusted Chi Square Value 139.5    95% Jackknife UCL 4.366

nu star 179.3

Approximate Chi Square Value (.05) 149.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.94 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.254

   95% Modified-t UCL 4.328    99% Chebyshev (MVUE) UCL 7.088

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.243

   95% Adjusted-CLT UCL 4.017  97.5% Chebyshev (MVUE) UCL 5.866

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.366    95% H-UCL 4.657

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.767 Shapiro Wilk Test Statistic 0.717

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.182

Skewness -1.996

Median 3.995 SD of log Data 0.212

SD 0.691

Maximum 4.34 Maximum of Log Data 1.468

Mean 3.798 Mean of log Data 1.318

Raw Statistics Log-transformed Statistics

Minimum 2.45 Minimum of Log Data 0.896
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Chromium, dissolved (tw-2s)

Potential UCL to Use Use 95% Approximate Gamma UCL 5.396

   95% Approximate Gamma UCL 5.396

   95% Adjusted Gamma UCL 5.793

97.5% Chebyshev(Mean, Sd) UCL 7.659

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.22

Kolmogorov-Smirnov 5% Critical Value 0.241    95% BCA Bootstrap UCL 4.477

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.355

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 4.364

Kolmogorov-Smirnov Test Statistic 0.229    95% Percentile Bootstrap UCL 4.491

   95% Standard Bootstrap UCL 4.444

Anderson-Darling Test Statistic 0.716    95% Bootstrap-t UCL 4.625

Adjusted Level of Significance 0.0301    95% CLT UCL 4.477

Adjusted Chi Square Value 17.54    95% Jackknife UCL 4.572

nu star 30.42

Approximate Chi Square Value (.05) 18.83 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.17 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.854

   95% Modified-t UCL 4.58    99% Chebyshev (MVUE) UCL 14.96

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.616

   95% Adjusted-CLT UCL 4.526  97.5% Chebyshev (MVUE) UCL 10.76

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.572    95% H-UCL 9.223

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.848 Shapiro Wilk Test Statistic 0.879

Coefficient of Variation 0.747

Skewness 0.238

Median 1.98 SD of log Data 1.032

SD 2.494

Maximum 6.98 Maximum of Log Data 1.943

Mean 3.339 Mean of log Data 0.824

Raw Statistics Log-transformed Statistics

Minimum 0.228 Minimum of Log Data -1.478

Chromium, dissolved (tw-2d)

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13

or 95% Modified-t UCL 4.328

Recommended UCL exceeds the maximum observation

Potential UCL to Use Use 95% Student's-t UCL 4.366
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Raw Statistics Log-transformed Statistics

Minimum 1.8 Minimum of Log Data 0.588

Chromium, dissolved (tw-3d)

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 21

Potential UCL to Use Use 95% Student's-t UCL 4.913

   95% Approximate Gamma UCL 5.293

   95% Adjusted Gamma UCL 5.595

97.5% Chebyshev(Mean, Sd) UCL 7.401

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.49

Kolmogorov-Smirnov 5% Critical Value 0.268    95% BCA Bootstrap UCL 4.857

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.337

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 4.841

Kolmogorov-Smirnov Test Statistic 0.128    95% Percentile Bootstrap UCL 4.772

   95% Standard Bootstrap UCL 4.768

Anderson-Darling Test Statistic 0.169    95% Bootstrap-t UCL 4.999

Adjusted Level of Significance 0.0267    95% CLT UCL 4.807

Adjusted Chi Square Value 46.1    95% Jackknife UCL 4.913

nu star 66.5

Approximate Chi Square Value (.05) 48.74 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.325 Data appear Normal at 5% Significance Level

Theta Star 1.167

   95% Modified-t UCL 4.92    99% Chebyshev (MVUE) UCL 10.52

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.813

   95% Adjusted-CLT UCL 4.856  97.5% Chebyshev (MVUE) UCL 8.064

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.913    95% H-UCL 5.906

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.972 Shapiro Wilk Test Statistic 0.958

Coefficient of Variation 0.46

Skewness 0.258

Median 3.76 SD of log Data 0.524

SD 1.783

Maximum 6.82 Maximum of Log Data 1.92

Mean 3.879 Mean of log Data 1.244

Raw Statistics Log-transformed Statistics

Minimum 1.22 Minimum of Log Data 0.199

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10
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Coefficient of Variation 0.627

Skewness -0.471

Median 0.0249 SD of log Data 0.927

SD 0.0136

Maximum 0.0369 Maximum of Log Data -3.3

Mean 0.0217 Mean of log Data -4.11

Raw Statistics Log-transformed Statistics

Minimum 0.0041 Minimum of Log Data -5.497

Chromium, dissolved (tw-4)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Approximate Gamma UCL 2.871

   95% Approximate Gamma UCL 2.871

   95% Adjusted Gamma UCL 2.888

97.5% Chebyshev(Mean, Sd) UCL 3.461

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.943

Kolmogorov-Smirnov 5% Critical Value 0.185    95% BCA Bootstrap UCL 2.916

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.216

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 3.139

Kolmogorov-Smirnov Test Statistic 0.127    95% Percentile Bootstrap UCL 2.87

   95% Standard Bootstrap UCL 2.857

Anderson-Darling Test Statistic 0.519    95% Bootstrap-t UCL 2.942

Adjusted Level of Significance 0.0386    95% CLT UCL 2.863

Adjusted Chi Square Value 802.3    95% Jackknife UCL 2.873

nu star 874.8

Approximate Chi Square Value (.05) 807.2 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 19.88 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.133

   95% Modified-t UCL 2.881    99% Chebyshev (MVUE) UCL 3.824

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.162

   95% Adjusted-CLT UCL 2.917  97.5% Chebyshev (MVUE) UCL 3.386

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.873    95% H-UCL 2.871

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.849 Shapiro Wilk Test Statistic 0.938

Coefficient of Variation 0.23

Skewness 1.813

Median 2.48 SD of log Data 0.208

SD 0.61

Maximum 4.72 Maximum of Log Data 1.552

Mean 2.649 Mean of log Data 0.952
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Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Percent Non-Detects 25.00%

Chromium, dissolved (tw-5)

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Potential UCL to Use Use 95% Student's-t UCL 0.0328

   95% Approximate Gamma UCL 0.0476

   95% Adjusted Gamma UCL 0.0654

97.5% Chebyshev(Mean, Sd) UCL 0.0563

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0768

Kolmogorov-Smirnov 5% Critical Value 0.336    95% BCA Bootstrap UCL 0.0288

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0458

Anderson-Darling 5% Critical Value 0.705    95% Hall's Bootstrap UCL 0.028

Kolmogorov-Smirnov Test Statistic 0.299    95% Percentile Bootstrap UCL 0.0298

   95% Standard Bootstrap UCL 0.03

Anderson-Darling Test Statistic 0.553    95% Bootstrap-t UCL 0.0309

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0308

Adjusted Chi Square Value 4.322    95% Jackknife UCL 0.0328

nu star 13.06

Approximate Chi Square Value (.05) 5.936 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.089 Data appear Normal at 5% Significance Level

Theta Star 0.0199

   95% Modified-t UCL 0.0326    99% Chebyshev (MVUE) UCL 0.109

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0607

   95% Adjusted-CLT UCL 0.0296  97.5% Chebyshev (MVUE) UCL 0.0769

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0328    95% H-UCL 0.125

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.825

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Chromium, dissolved (tw-5) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.57 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 0.0003317

SD in Original Scale 0.0002621

   95% Percentile Bootstrap UCL 0.0003288

SD in Log Scale 0.797

Mean in Original Scale 0.0002922

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -8.452

   95% DL/2 (t) UCL 0.0005424    95%  H-Stat (DL/2) UCL 0.0005262

Mean 0.000523 Mean -7.575

SD 0.0001436 SD 0.162

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.748 5% Lilliefors Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.967 Lilliefors Test Statistic 0.94

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0002611 SD of Detected 0.203

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00164 Maximum Detected -6.413

Mean of Detected 0.00136 Mean of Detected -6.619

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00101 Minimum Detected -6.898

Number of Distinct Detected Data 4 Number of Non-Detect Data 145

Percent Non-Detects 97.32%

Cobalt, dissolved (1)

General Statistics

Number of Valid Data 149 Number of Detected Data 4

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (cw-1m) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 7 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Cobalt, dissolved (cw-1m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (cw-1d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Percent Non-Detects 100.00%

Cobalt, dissolved (cw-1d)

General Statistics

Number of Valid Data 7 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 4282    95% KM (t) UCL 0.00103

   95% Gamma Approximate UCL 0.00336    95% KM (Percentile Bootstrap) UCL 0.00142

Theta star 0.0002177

Nu star 4436 Potential UCLs to Use

SD 0.0007255 97.5% KM (Chebyshev) UCL 0.00106

k star 14.88 99% KM (Chebyshev) UCL 0.00108

Mean 0.00324    95% KM (Percentile Bootstrap) UCL 0.00142

Median 0.00344 95% KM (Chebyshev) UCL 0.00105

Minimum 0.00101    95% KM (bootstrap t) UCL 0.00103

Maximum 0.00408    95% KM (BCA) UCL 0.00142

Assuming Gamma Distribution    95% KM (z) UCL 0.00103

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00124

Data appear Gamma Distributed at 5% Significance Level SE of Mean 6.333E-06

   95% KM (t) UCL 0.00103

K-S Test Statistic 0.657 Mean 0.00102

5% K-S Critical Value 0.394 SD 6.695E-05

A-D Test Statistic 0.294 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 68.56

Theta Star 0.0001581
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Percent Non-Detects 100.00%

Number of Valid Data 7 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Cobalt, dissolved (cw-3m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (cw-3d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Percent Non-Detects 100.00%

Cobalt, dissolved (cw-3d)

General Statistics

Number of Valid Data 7 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (cw-2m) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 7 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Cobalt, dissolved (cw-2m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (cw-2d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Percent Non-Detects 100.00%

Cobalt, dissolved (cw-2d)

General Statistics

Number of Valid Data 7 Number of Detected Data 0
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-1)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (cw-4m) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 7 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Cobalt, dissolved (cw-4m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (cw-4d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Percent Non-Detects 100.00%

Cobalt, dissolved (cw-4d)

General Statistics

Number of Valid Data 7 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (cw-3m) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
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Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-13)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (mw-12) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 17 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 17

Cobalt, dissolved (mw-12)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (mw-11) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 9

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-11)

General Statistics

Number of Valid Data 9 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (mw-10) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics

Number of Valid Data 14 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 14

Cobalt, dissolved (mw-10)
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-20-100) was not processed!

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-20-100)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-19) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-19)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-14) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-14)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-13) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Cobalt, dissolved (mw-22)

General Statistics

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-21) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Cobalt, dissolved (mw-21)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (mw-20-70) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-20-70)

General Statistics

Number of Valid Data 13 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (mw-20-130) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 11

Percent Non-Detects 91.67%

Cobalt, dissolved (mw-20-130)

General Statistics

Number of Valid Data 12 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-24b)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-24a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-24a)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-23) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-23)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-22) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

Number of Valid Data 3 Number of Detected Data 1
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-3) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-3)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-26) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Cobalt, dissolved (mw-26)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (mw-25) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 10

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-25)

General Statistics

Number of Valid Data 10 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-24b) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Cobalt, dissolved (mw-33-210)

General Statistics

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-32-35) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-32-35)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-31-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-31-60)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-30-30) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Cobalt, dissolved (mw-30-30)
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

Number of Distinct Detected Data 0 Number of Non-Detect Data 9

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-34-55)

General Statistics

Number of Valid Data 9 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-34-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-34-100)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-33-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-33-90)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-33-210) was not processed!

Number of Valid Observations 1 Number of Distinct Observations 1
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0012

SD in Original Scale 0.0001475

   95% Percentile Bootstrap UCL 0.0012

SD in Log Scale 0.131

Mean in Original Scale 0.00114

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.786

   95% DL/2 (t) UCL 0.00153    95%  H-Stat (DL/2) UCL 0.00165

Mean 0.00126 Mean -6.782

SD 0.0005486 SD 0.506

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.946

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Mean of Detected 0.00125 Mean of Detected -6.687

SD of Detected 0.0001203 SD of Detected 0.0979

Minimum Detected 0.00108 Minimum Detected -6.831

Maximum Detected 0.00139 Maximum Detected -6.578

Percent Non-Detects 61.54%

Raw Statistics Log-transformed Statistics

Number of Valid Data 13 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 8

Cobalt, dissolved (mw-34-80)

General Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (mw-34-55) was not processed!
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-35-60) was not processed!

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-35-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-35-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-35-135)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

   95% Adjusted Gamma UCL 0.00134

Note: DL/2 is not a recommended method.

AppChi2 2702    95% KM (t) UCL 0.00127

   95% Gamma Approximate UCL 0.00133    95% KM (Percentile Bootstrap) UCL 0.0013

Theta star 0.0000117

Nu star 2825 Potential UCLs to Use

SD 0.0001098 97.5% KM (Chebyshev) UCL 0.00148

k star 108.7 99% KM (Chebyshev) UCL 0.00166

Mean 0.00127    95% KM (Percentile Bootstrap) UCL 0.0013

Median 0.00128 95% KM (Chebyshev) UCL 0.00139

Minimum 0.00108    95% KM (bootstrap t) UCL 0.00127

Maximum 0.00141    95% KM (BCA) UCL 0.00134

Assuming Gamma Distribution    95% KM (z) UCL 0.00126

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00128

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.705E-05

   95% KM (t) UCL 0.00127

K-S Test Statistic 0.678 Mean 0.00119

5% K-S Critical Value 0.357 SD 0.000119

A-D Test Statistic 0.275 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 530.8

k star (bias corrected) 53.08 Data appear Normal at 5% Significance Level

Theta Star 2.359E-05
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SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00138    95%  H-Stat (DL/2) UCL 0.0021

Mean 0.00106 Mean -7.011

SD 0.0006347 SD 0.6

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 7.778E-05 SD of Detected 0.0698

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00117 Maximum Detected -6.751

Mean of Detected 0.00112 Mean of Detected -6.8

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00106 Minimum Detected -6.849

Number of Distinct Detected Data 2 Number of Non-Detect Data 11

Percent Non-Detects 84.62%

Cobalt, dissolved (mw-37d)

General Statistics

Number of Valid Data 13 Number of Detected Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-38s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-37s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-37s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00111

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00117

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00119

k star     N/A    99% KM (Chebyshev) UCL 0.00125

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00117

Median     N/A    95% KM (Chebyshev) UCL 0.00115

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.0011

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00115

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.819E-05

   95% KM (t) UCL 0.00111

K-S Test Statistic     N/A    Mean 0.00107

5% K-S Critical Value     N/A    SD 3.638E-05

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-40s) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-40s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-4)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-39-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-39-60)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-38s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-48) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-48)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-44-115) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-44-115)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-43-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-43-25)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-6)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-51) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-51)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-50-200) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-50-200)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-5) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-5)

General Statistics

Number of Valid Data 2 Number of Detected Data 0
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-9) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-9)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-8) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (mw-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Cobalt, dissolved (mw-7)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (mw-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!
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Cobalt, dissolved (ow-2d)

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-1s) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 13 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

Cobalt, dissolved (ow-1s)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-1m) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 14

Percent Non-Detects 100.00%

Cobalt, dissolved (ow-1m)

General Statistics

Number of Valid Data 14 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-1d) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics

Number of Valid Data 15 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 15

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (ow-1d)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (ow-3d) was not processed!

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Cobalt, dissolved (ow-3d)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-2s) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

Percent Non-Detects 100.00%

Cobalt, dissolved (ow-2s)

General Statistics

Number of Valid Data 13 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-2m) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 13 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

Cobalt, dissolved (ow-2m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-2d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 14

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 14 Number of Detected Data 0
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-5d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 14

Percent Non-Detects 100.00%

Cobalt, dissolved (ow-5d)

General Statistics

Number of Valid Data 14 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (ow-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (ow-3s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (ow-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Cobalt, dissolved (ow-3m)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Data set is too small to compute reliable and meaningful statistics and estimates!

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (tw-1)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (park moabi-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Cobalt, dissolved (park moabi-4)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-5s) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 13

Percent Non-Detects 92.86%

Cobalt, dissolved (ow-5s)

General Statistics

Number of Valid Data 14 Number of Detected Data 1

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved (ow-5m) was not processed!

Percent Non-Detects 92.86%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 14 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 13

Cobalt, dissolved (ow-5m)

General Statistics
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (tw-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt, dissolved (tw-2s)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt, dissolved (tw-2d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Cobalt, dissolved (tw-2d)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

The data set for variable Cobalt, dissolved (tw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_

Full Precision   OFF

General Statistics

Number of Valid Data 149 Number of Detected Data 104

Copper, dissolved (1)

Percent Non-Detects 30.20%

Number of Distinct Detected Data 96 Number of Non-Detect Data 45

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00101 Minimum Detected -6.898

Mean of Detected 0.00417 Mean of Detected -5.756

Maximum Detected 0.0205 Maximum Detected -3.887

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00404 SD of Detected 0.689

Maximum Non-Detect 0.00325 Maximum Non-Detect -5.729

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 67.11%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 100

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 49

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.254 Lilliefors Test Statistic 0.0895

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0869 5% Lilliefors Critical Value 0.0869

Mean 0.00308 Mean -6.295

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00359    95%  H-Stat (DL/2) UCL 0.00306

SD 0.00376 SD 1.01

0.962

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00313

MLE yields a negative mean Mean in Log Scale -6.233

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00365

SD in Original Scale 0.00373

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00372

k star (bias corrected) 1.914 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00218

nu star 398

A-D Test Statistic 3.43 Nonparametric Statistics
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5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.0896 SD 0.00366

K-S Test Statistic 0.765 Mean 0.00322

0.00372

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003011

   95% KM (t) UCL 0.00372

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00384

Assuming Gamma Distribution    95% KM (z) UCL 0.00372

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00348    95% KM (Percentile Bootstrap) UCL 0.00374

Maximum 0.0205    95% KM (BCA) UCL 0.00379

SD 0.00361 97.5% KM (Chebyshev) UCL 0.0051

Median 0.00278 95% KM (Chebyshev) UCL 0.00453

0.00379

Theta star 0.00586

k star 0.594 99% KM (Chebyshev) UCL 0.00622

   95% Gamma Approximate UCL 0.00418

Nu star 176.9 Potential UCLs to Use

AppChi2 147.1    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (cw-1d)

   95% Adjusted Gamma UCL 0.00419

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

The data set for variable Copper, dissolved (cw-1d) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 8 Number of Detected Data 2

Copper, dissolved (cw-1m)

General Statistics

Percent Non-Detects 75.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00121 Minimum Detected -6.717

Mean of Detected 0.00212 Mean of Detected -6.258

Maximum Detected 0.00303 Maximum Detected -5.799

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00129 SD of Detected 0.649

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
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Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00278 Mean -6.086

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00385    95%  H-Stat (DL/2) UCL 0.016

SD 0.0016 SD 0.76

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.000858

K-S Test Statistic     N/A    Mean 0.00182

0.00342

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0007005

   95% KM (t) UCL 0.00314

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00297

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 0.00303

SD     N/A    97.5% KM (Chebyshev) UCL 0.00619

Median     N/A    95% KM (Chebyshev) UCL 0.00487



160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

A B C D E F G H I J K L

0.00314

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00879

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Copper, dissolved (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

Percent Non-Detects 75.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00184 Minimum Detected -6.298

Mean of Detected 0.00266 Mean of Detected -5.981

Maximum Detected 0.00347 Maximum Detected -5.664

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00115 SD of Detected 0.449

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00348 Mean -5.729

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00437    95%  H-Stat (DL/2) UCL 0.0121

SD 0.00134 SD 0.395
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    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.000815

K-S Test Statistic     N/A    Mean 0.00266

0.0047

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000815

   95% KM (t) UCL 0.0042

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.004

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00347

Maximum     N/A       95% KM (BCA) UCL 0.00347

SD     N/A    97.5% KM (Chebyshev) UCL 0.00774

Median     N/A    95% KM (Chebyshev) UCL 0.00621

0.0042

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0108

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00347

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Copper, dissolved (cw-2m)

General Statistics

Number of Valid Data 8 Number of Detected Data 1

Percent Non-Detects 87.50%

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

The data set for variable Copper, dissolved (cw-2m) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Copper, dissolved (cw-3d)
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General Statistics

Number of Valid Data 8 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

The data set for variable Copper, dissolved (cw-3d) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 8 Number of Detected Data 1

Copper, dissolved (cw-3m)

General Statistics

Percent Non-Detects 87.50%

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

The data set for variable Copper, dissolved (cw-3m) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Copper, dissolved (cw-4d)

General Statistics

Number of Valid Data 8 Number of Detected Data 1

Percent Non-Detects 87.50%

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

The data set for variable Copper, dissolved (cw-4d) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).
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Copper, dissolved (mw-1)

General Statistics

Number of Valid Data 5 Number of Detected Data 3

Percent Non-Detects 40.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00155 Minimum Detected -6.47

Mean of Detected 0.00406 Mean of Detected -5.739

Maximum Detected 0.0079 Maximum Detected -4.841

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.00338 SD of Detected 0.827

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 0.883 Shapiro Wilk Test Statistic 0.969

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Mean 0.00443 Mean -5.563

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00676    95%  H-Stat (DL/2) UCL 0.061

SD 0.00244 SD 0.633

0.691

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.739

SD in Log Scale
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Mean in Original Scale 0.0039

   95% Percentile Bootstrap UCL 0.00571

SD in Original Scale 0.0027

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00587

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.325 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00276

K-S Test Statistic     N/A    Mean 0.00406

0.00861

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00195

   95% KM (t) UCL 0.00822

Minimum     N/A       95% KM (bootstrap t) UCL 0.0188

Assuming Gamma Distribution    95% KM (z) UCL 0.00727

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0079

Maximum     N/A       95% KM (BCA) UCL 0.0079

SD     N/A    97.5% KM (Chebyshev) UCL 0.0162

Median     N/A    95% KM (Chebyshev) UCL 0.0126

0.00822

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0235

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0079

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Copper, dissolved (mw-10)

General Statistics

Number of Valid Data 39 Number of Detected Data 16

Percent Non-Detects 58.97%

Number of Distinct Detected Data 15 Number of Non-Detect Data 23

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00118 Minimum Detected -6.742

Mean of Detected 0.00493 Mean of Detected -5.668

Maximum Detected 0.026 Maximum Detected -3.65

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00595 SD of Detected 0.782

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 38

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

UCL Statistics
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A B C D E F G H I J K L
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.563 Shapiro Wilk Test Statistic 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Mean 0.00479 Mean -5.62

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00591    95%  H-Stat (DL/2) UCL 0.00794

SD 0.00415 SD 0.814

0.784

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00349

MLE method failed to converge properly Mean in Log Scale -5.998

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00464

SD in Original Scale 0.00416

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00543

k star (bias corrected) 1.304 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00378

nu star 41.72

A-D Test Statistic 0.948 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.219 SD 0.0041

K-S Test Statistic 0.754 Mean 0.00365

0.00489

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0007462

   95% KM (t) UCL 0.00491

Minimum 0.00118    95% KM (bootstrap t) UCL 0.00583

Assuming Gamma Distribution    95% KM (z) UCL 0.00487

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00498    95% KM (Percentile Bootstrap) UCL 0.00501

Maximum 0.026    95% KM (BCA) UCL 0.00504

SD 0.00384 97.5% KM (Chebyshev) UCL 0.00831

Median 0.00453 95% KM (Chebyshev) UCL 0.0069

0.00491

Theta star 0.00164

k star 3.04 99% KM (Chebyshev) UCL 0.0111

   95% Gamma Approximate UCL 0.00584

Nu star 237.1 Potential UCLs to Use

AppChi2 202.4    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-11)

   95% Adjusted Gamma UCL 0.00587

General Statistics

Number of Valid Data 35 Number of Detected Data 12

Percent Non-Detects 65.71%

Number of Distinct Detected Data 11 Number of Non-Detect Data 23
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A B C D E F G H I J K L
Raw Statistics Log-transformed Statistics

Minimum Detected 0.00122 Minimum Detected -6.709

Mean of Detected 0.00543 Mean of Detected -5.486

Maximum Detected 0.019 Maximum Detected -3.963

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00494 SD of Detected 0.731

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.954

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Mean 0.0106 Mean -5.457

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.02    95%  H-Stat (DL/2) UCL 0.0111

SD 0.0332 SD 1.056

0.705

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00346

MLE method failed to converge properly Mean in Log Scale -5.935

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00448

SD in Original Scale 0.00335

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00488

k star (bias corrected) 1.552 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0035

nu star 37.26

A-D Test Statistic 0.61 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.249 SD 0.0034

K-S Test Statistic 0.742 Mean 0.00366

0.00474

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006891

   95% KM (t) UCL 0.00483

Minimum 0.00122    95% KM (bootstrap t) UCL 0.00532

Assuming Gamma Distribution    95% KM (z) UCL 0.0048

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00551    95% KM (Percentile Bootstrap) UCL 0.00498

Maximum 0.019    95% KM (BCA) UCL 0.00523

SD 0.00291 97.5% KM (Chebyshev) UCL 0.00797

Median 0.00519 95% KM (Chebyshev) UCL 0.00667

Theta star 0.00119

k star 4.621 99% KM (Chebyshev) UCL 0.0105

Nu star 323.5 Potential UCLs to Use
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0.00483

   95% Gamma Approximate UCL 0.0063

AppChi2 282.8    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-12)

   95% Adjusted Gamma UCL 0.00634

General Statistics

Number of Valid Data 41 Number of Detected Data 14

Percent Non-Detects 65.85%

Number of Distinct Detected Data 12 Number of Non-Detect Data 27

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0013 Minimum Detected -6.645

Mean of Detected 0.00577 Mean of Detected -5.351

Maximum Detected 0.018 Maximum Detected -4.017

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00419 SD of Detected 0.638

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.783 Shapiro Wilk Test Statistic 0.96

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Mean 0.00942 Mean -5.6

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0175    95%  H-Stat (DL/2) UCL 0.00839

SD 0.0307 SD 1.129

0.704

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00365

MLE method failed to converge properly Mean in Log Scale -5.867

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00444

SD in Original Scale 0.00311

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00476

k star (bias corrected) 2.183 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00264

nu star 61.13

A-D Test Statistic 0.473 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

K-S Test Statistic 0.743 Mean 0.00386
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A B C D E F G H I J K L
5% K-S Critical Value 0.231 SD 0.00328

0.00485

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006371

   95% KM (t) UCL 0.00493

Minimum 1E-09    95% KM (bootstrap t) UCL 0.005

Assuming Gamma Distribution    95% KM (z) UCL 0.00491

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00596    95% KM (Percentile Bootstrap) UCL 0.00524

Maximum 0.018    95% KM (BCA) UCL 0.00547

SD 0.00349 97.5% KM (Chebyshev) UCL 0.00784

Median 0.0055 95% KM (Chebyshev) UCL 0.00664

0.00493

Theta star 0.00579

k star 1.031 99% KM (Chebyshev) UCL 0.0102

   95% Gamma Approximate UCL 0.00784

Nu star 84.52 Potential UCLs to Use

AppChi2 64.33    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-13)

   95% Adjusted Gamma UCL 0.00791

General Statistics

Number of Valid Data 27 Number of Detected Data 11

Percent Non-Detects 59.26%

Number of Distinct Detected Data 10 Number of Non-Detect Data 16

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0016 Minimum Detected -6.438

Mean of Detected 0.00599 Mean of Detected -5.272

Maximum Detected 0.011 Maximum Detected -4.51

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0033 SD of Detected 0.608

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.947

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Mean 0.0129 Mean -5.176

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0252    95%  H-Stat (DL/2) UCL 0.0149

SD 0.0375 SD 0.945

0.539

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.476

SD in Log Scale
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A B C D E F G H I J K L
Mean in Original Scale 0.0048

   95% Percentile Bootstrap UCL 0.00558

SD in Original Scale 0.0026

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00565

k star (bias corrected) 2.527 Data appear Normal at 5% Significance Level

Theta Star 0.00237

nu star 55.59

A-D Test Statistic 0.281 Nonparametric Statistics

5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.257 SD 0.0029

K-S Test Statistic 0.733 Mean 0.00509

0.00649

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000822

   95% KM (t) UCL 0.00649

Minimum 0.0016    95% KM (bootstrap t) UCL 0.00677

Assuming Gamma Distribution    95% KM (z) UCL 0.00644

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00608    95% KM (Percentile Bootstrap) UCL 0.00649

Maximum 0.011    95% KM (BCA) UCL 0.00661

SD 0.00229 97.5% KM (Chebyshev) UCL 0.0102

Median 0.00596 95% KM (Chebyshev) UCL 0.00867

0.00649

Theta star 0.00105

k star 5.82 99% KM (Chebyshev) UCL 0.0133

   95% Gamma Approximate UCL 0.00697    95% KM (Percentile Bootstrap) UCL 0.00649

Nu star 314.3 Potential UCLs to Use

AppChi2 274.2    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-14)

   95% Adjusted Gamma UCL 0.00703

General Statistics

Number of Valid Data 26 Number of Detected Data 12

Percent Non-Detects 53.85%

Number of Distinct Detected Data 12 Number of Non-Detect Data 14

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00348 Minimum Detected -5.661

Mean of Detected 0.00757 Mean of Detected -5.123

Maximum Detected 0.0297 Maximum Detected -3.517

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0074 SD of Detected 0.626

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.15%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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A B C D E F G H I J K L
Shapiro Wilk Test Statistic 0.58 Shapiro Wilk Test Statistic 0.783

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Mean 0.00645 Mean -5.242

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00822    95%  H-Stat (DL/2) UCL 0.00949

SD 0.00528 SD 0.66

0.553

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00599

MLE method failed to converge properly Mean in Log Scale -5.305

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00781

SD in Original Scale 0.00531

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00923

k star (bias corrected) 1.732 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00437

nu star 41.56

A-D Test Statistic 1.391 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.248 SD 0.00515

K-S Test Statistic 0.741 Mean 0.00605

0.00789

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00111

   95% KM (t) UCL 0.00794

Minimum 0.00348    95% KM (bootstrap t) UCL 0.0101

Assuming Gamma Distribution    95% KM (z) UCL 0.00787

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00756    95% KM (Percentile Bootstrap) UCL 0.00799

Maximum 0.0297    95% KM (BCA) UCL 0.00807

SD 0.00494 97.5% KM (Chebyshev) UCL 0.013

Median 0.00691 95% KM (Chebyshev) UCL 0.0109

0.00794

Theta star 0.00186

k star 4.06 99% KM (Chebyshev) UCL 0.0171

   95% Gamma Approximate UCL 0.00894    95% KM (% Bootstrap) UCL 0.00799

Nu star 211.1 Potential UCLs to Use

AppChi2 178.5    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-15)

   95% Adjusted Gamma UCL 0.00904

General Statistics

Number of Valid Data 24 Number of Detected Data 7

Percent Non-Detects 70.83%

Number of Distinct Detected Data 7 Number of Non-Detect Data 17

Raw Statistics Log-transformed Statistics
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A B C D E F G H I J K L
Minimum Detected 0.00111 Minimum Detected -6.803

Mean of Detected 0.00903 Mean of Detected -4.967

Maximum Detected 0.019 Maximum Detected -3.963

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.00582 SD of Detected 0.908

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.858

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Mean 0.0146 Mean -5.01

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0284    95%  H-Stat (DL/2) UCL 0.0152

SD 0.0397 SD 0.88

0.641

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00633

MLE method failed to converge properly Mean in Log Scale -5.246

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00764

SD in Original Scale 0.00401

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00798

k star (bias corrected) 1.282 Data appear Normal at 5% Significance Level

Theta Star 0.00705

nu star 17.94

A-D Test Statistic 0.356 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.315 SD 0.00399

K-S Test Statistic 0.715 Mean 0.00699

0.00951

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00136

   95% KM (t) UCL 0.00932

Minimum 0.00111    95% KM (bootstrap t) UCL 0.00908

Assuming Gamma Distribution    95% KM (z) UCL 0.00923

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Maximum 0.019    95% KM (BCA) UCL 0.00896
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A B C D E F G H I J K L
Mean 0.00852    95% KM (Percentile Bootstrap) UCL 0.00922

SD 0.00321 97.5% KM (Chebyshev) UCL 0.0155

Median 0.00803 95% KM (Chebyshev) UCL 0.0129

0.00932

Theta star 0.00162

k star 5.259 99% KM (Chebyshev) UCL 0.0205

   95% Gamma Approximate UCL 0.00993    95% KM (Percentile Bootstrap) UCL 0.00922

Nu star 252.5 Potential UCLs to Use

AppChi2 216.7    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-19)

   95% Adjusted Gamma UCL 0.01

General Statistics

Number of Valid Data 22 Number of Detected Data 6

Percent Non-Detects 72.73%

Number of Distinct Detected Data 6 Number of Non-Detect Data 16

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0016 Minimum Detected -6.438

Mean of Detected 0.00595 Mean of Detected -5.318

Maximum Detected 0.0126 Maximum Detected -4.374

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00387 SD of Detected 0.714

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.989

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Mean 0.0142 Mean -5.199

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0295    95%  H-Stat (DL/2) UCL 0.0181

SD 0.0416 SD 1.018

0.607

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.654

SD in Log Scale
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A B C D E F G H I J K L
Mean in Original Scale 0.00417

   95% Percentile Bootstrap UCL 0.00513

SD in Original Scale 0.00267

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00529

k star (bias corrected) 1.479 Data appear Normal at 5% Significance Level

Theta Star 0.00402

nu star 17.75

A-D Test Statistic 0.141 Nonparametric Statistics

5% A-D Critical Value 0.702 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.335 SD 0.00285

K-S Test Statistic 0.702 Mean 0.00454

0.00641

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00105

   95% KM (t) UCL 0.00634

Minimum 0.0002948    95% KM (bootstrap t) UCL 0.00656

Assuming Gamma Distribution    95% KM (z) UCL 0.00626

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00578    95% KM (Percentile Bootstrap) UCL 0.00654

Maximum 0.0126    95% KM (BCA) UCL 0.00677

SD 0.00322 97.5% KM (Chebyshev) UCL 0.0111

Median 0.00616 95% KM (Chebyshev) UCL 0.0091

0.00634

Theta star 0.00336

k star 1.724 99% KM (Chebyshev) UCL 0.0149

   95% Gamma Approximate UCL 0.00773    95% KM (Percentile Bootstrap) UCL 0.00654

Nu star 75.85 Potential UCLs to Use

AppChi2 56.79    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-20-100)

   95% Adjusted Gamma UCL 0.0079

General Statistics

Number of Valid Data 23 Number of Detected Data 10

Percent Non-Detects 56.52%

Number of Distinct Detected Data 9 Number of Non-Detect Data 13

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Mean of Detected 0.0107 Mean of Detected -5.04

Maximum Detected 0.05 Maximum Detected -2.996

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0145 SD of Detected 0.949

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Shapiro Wilk Test Statistic 0.6 Shapiro Wilk Test Statistic 0.916

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.0163 Mean -4.986

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0311    95%  H-Stat (DL/2) UCL 0.0173

SD 0.0412 SD 0.99

0.725

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00737

MLE method failed to converge properly Mean in Log Scale -5.26

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0111

SD in Original Scale 0.00986

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0147

k star (bias corrected) 0.864 Data appear Lognormal at 5% Significance Level

Theta Star 0.0123

nu star 17.28

A-D Test Statistic 0.805 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.273 SD 0.00989

K-S Test Statistic 0.746 Mean 0.00739

0.0112

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00228

   95% KM (t) UCL 0.0113

Minimum 0.002    95% KM (bootstrap t) UCL 0.0171

Assuming Gamma Distribution    95% KM (z) UCL 0.0111

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0106    95% KM (Percentile Bootstrap) UCL 0.0115

Maximum 0.05    95% KM (BCA) UCL 0.012

SD 0.00932 97.5% KM (Chebyshev) UCL 0.0217

Median 0.00944 95% KM (Chebyshev) UCL 0.0173

0.0113

Theta star 0.00498

k star 2.127 99% KM (Chebyshev) UCL 0.0301

   95% Gamma Approximate UCL 0.0136    95% KM (% Bootstrap) UCL 0.0115

Nu star 97.85 Potential UCLs to Use

AppChi2 76.03    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-20-130)

   95% Adjusted Gamma UCL 0.0139

General Statistics

Number of Valid Data 34 Number of Detected Data 10

Percent Non-Detects 70.59%

Number of Distinct Detected Data 10 Number of Non-Detect Data 24

Raw Statistics Log-transformed Statistics
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Minimum Detected 0.00162 Minimum Detected -6.425

Mean of Detected 0.0156 Mean of Detected -4.997

Maximum Detected 0.1 Maximum Detected -2.303

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0299 SD of Detected 1.168

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.489 Shapiro Wilk Test Statistic 0.903

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.0133 Mean -5.454

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.024    95%  H-Stat (DL/2) UCL 0.0147

SD 0.0369 SD 1.29

1.313

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00579

MLE method failed to converge properly Mean in Log Scale -6.277

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0114

SD in Original Scale 0.017

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0146

k star (bias corrected) 0.569 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0275

nu star 11.38

A-D Test Statistic 1.071 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.277 SD 0.0168

K-S Test Statistic 0.76 Mean 0.00657

0.0114

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00311

   95% KM (t) UCL 0.0118

Minimum 0.00147    95% KM (bootstrap t) UCL 0.0275

Assuming Gamma Distribution    95% KM (z) UCL 0.0117

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0148    95% KM (Percentile Bootstrap) UCL 0.0124

Maximum 0.1    95% KM (BCA) UCL 0.0142

SD 0.0162 97.5% KM (Chebyshev) UCL 0.026

Median 0.0134 95% KM (Chebyshev) UCL 0.0201

0.0118

Theta star 0.0096

k star 1.542 99% KM (Chebyshev) UCL 0.0375

Nu star 104.9 Potential UCLs to Use

AppChi2 82.24    95% KM (t) UCL
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   95% Gamma Approximate UCL 0.0189

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-20-70)

   95% Adjusted Gamma UCL 0.0191

General Statistics

Number of Valid Data 36 Number of Detected Data 16

Percent Non-Detects 55.56%

Number of Distinct Detected Data 16 Number of Non-Detect Data 20

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00107 Minimum Detected -6.84

Mean of Detected 0.00977 Mean of Detected -5.346

Maximum Detected 0.0785 Maximum Detected -2.545

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0189 SD of Detected 1.025

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.443 Shapiro Wilk Test Statistic 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Mean 0.0121 Mean -5.485

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0219    95%  H-Stat (DL/2) UCL 0.0126

SD 0.0347 SD 1.216

1.028

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00562

MLE method failed to converge properly Mean in Log Scale -5.903

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00981

SD in Original Scale 0.013

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.012

k star (bias corrected) 0.711 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0137

nu star 22.76

A-D Test Statistic 1.835 Nonparametric Statistics

5% A-D Critical Value 0.771 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.223 SD 0.013

K-S Test Statistic 0.771 Mean 0.0059
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0.00959

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00228

   95% KM (t) UCL 0.00975

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0204

Assuming Gamma Distribution    95% KM (z) UCL 0.00965

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00912    95% KM (Percentile Bootstrap) UCL 0.0101

Maximum 0.0785    95% KM (BCA) UCL 0.0108

SD 0.0141 97.5% KM (Chebyshev) UCL 0.0201

Median 0.0039 95% KM (Chebyshev) UCL 0.0158

0.0108

Theta star 0.0383

k star 0.238 99% KM (Chebyshev) UCL 0.0286

   95% Gamma Approximate UCL 0.0178

Nu star 17.15 Potential UCLs to Use

AppChi2 8.78    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-21)

   95% Adjusted Gamma UCL 0.0184

General Statistics

Number of Valid Data 25 Number of Detected Data 17

Percent Non-Detects 32.00%

Number of Distinct Detected Data 16 Number of Non-Detect Data 8

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0047 Minimum Detected -5.36

Mean of Detected 0.0221 Mean of Detected -4.301

Maximum Detected 0.111 Maximum Detected -2.198

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0269 SD of Detected 0.959

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.673 Shapiro Wilk Test Statistic 0.902

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Mean 0.0248 Mean -4.413

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0396    95%  H-Stat (DL/2) UCL 0.0306

SD 0.0432 SD 1.053

0.858

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0176

MLE method failed to converge properly Mean in Log Scale -4.487

SD in Log Scale
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   95% Percentile Bootstrap UCL 0.0256

SD in Original Scale 0.023

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0294

k star (bias corrected) 0.998 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0221

nu star 33.94

A-D Test Statistic 0.913 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.214 SD 0.0231

K-S Test Statistic 0.763 Mean 0.0176

0.0259

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00486

   95% KM (t) UCL 0.0259

Minimum 0.0047    95% KM (bootstrap t) UCL 0.0334

Assuming Gamma Distribution    95% KM (z) UCL 0.0256

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.022    95% KM (Percentile Bootstrap) UCL 0.0258

Maximum 0.111    95% KM (BCA) UCL 0.0269

SD 0.022 97.5% KM (Chebyshev) UCL 0.048

Median 0.0191 95% KM (Chebyshev) UCL 0.0388

0.0269

Theta star 0.015

k star 1.468 99% KM (Chebyshev) UCL 0.066

   95% Gamma Approximate UCL 0.0296

Nu star 73.41 Potential UCLs to Use

AppChi2 54.68    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-22)

   95% Adjusted Gamma UCL 0.0302

General Statistics

Number of Valid Data 27 Number of Detected Data 14

Percent Non-Detects 48.15%

Number of Distinct Detected Data 14 Number of Non-Detect Data 13

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0033 Minimum Detected -5.714

Mean of Detected 0.0325 Mean of Detected -4.474

Maximum Detected 0.2 Maximum Detected -1.609

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0613 SD of Detected 1.293

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.525 Shapiro Wilk Test Statistic 0.81
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Mean 0.0269 Mean -4.674

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0456    95%  H-Stat (DL/2) UCL 0.0287

SD 0.057 SD 1.166

1.044

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0203

MLE method failed to converge properly Mean in Log Scale -4.772

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0362

SD in Original Scale 0.0453

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0439

k star (bias corrected) 0.512 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0636

nu star 14.33

A-D Test Statistic 1.903 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.24 SD 0.0454

K-S Test Statistic 0.785 Mean 0.0202

0.0357

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00924

   95% KM (t) UCL 0.0359

Minimum 0.0033    95% KM (bootstrap t) UCL 0.139

Assuming Gamma Distribution    95% KM (z) UCL 0.0354

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0331    95% KM (Percentile Bootstrap) UCL 0.0365

Maximum 0.2    95% KM (BCA) UCL 0.037

SD 0.0435 97.5% KM (Chebyshev) UCL 0.0779

Median 0.0274 95% KM (Chebyshev) UCL 0.0604

0.0779

Theta star 0.0348

k star 0.953 99% KM (Chebyshev) UCL 0.112

   95% Gamma Approximate UCL 0.0474

Nu star 51.46 Potential UCLs to Use

AppChi2 35.99  97.5% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-23)

   95% Adjusted Gamma UCL 0.0485

General Statistics

Number of Valid Data 26 Number of Detected Data 10

Percent Non-Detects 61.54%

Number of Distinct Detected Data 10 Number of Non-Detect Data 16

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0031 Minimum Detected -5.776
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Mean of Detected 0.0194 Mean of Detected -4.72

Maximum Detected 0.1 Maximum Detected -2.303

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0313 SD of Detected 1.152

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.584 Shapiro Wilk Test Statistic 0.805

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.0185 Mean -4.872

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0326    95%  H-Stat (DL/2) UCL 0.018

SD 0.0421 SD 1.003

0.864

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0113

MLE method failed to converge properly Mean in Log Scale -5.035

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0185

SD in Original Scale 0.0201

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.022

k star (bias corrected) 0.605 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.032

nu star 12.1

A-D Test Statistic 1.352 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.276 SD 0.0201

K-S Test Statistic 0.756 Mean 0.0108

0.0178

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00425

   95% KM (t) UCL 0.018

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0564

Assuming Gamma Distribution    95% KM (z) UCL 0.0178

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0175    95% KM (Percentile Bootstrap) UCL 0.0176

Maximum 0.1    95% KM (BCA) UCL 0.0185

SD 0.0199 97.5% KM (Chebyshev) UCL 0.0373

Median 0.0118 95% KM (Chebyshev) UCL 0.0293

0.0185

Theta star 0.0299

k star 0.586 99% KM (Chebyshev) UCL 0.0531

   95% Gamma Approximate UCL 0.0283

Nu star 30.49 Potential UCLs to Use

AppChi2 18.88    95% KM (BCA) UCL
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Note: DL/2 is not a recommended method.

Copper, dissolved (mw-24a)

   95% Adjusted Gamma UCL 0.0292

General Statistics

Number of Valid Data 25 Number of Detected Data 10

Percent Non-Detects 60.00%

Number of Distinct Detected Data 10 Number of Non-Detect Data 15

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0027 Minimum Detected -5.915

Mean of Detected 0.0133 Mean of Detected -4.942

Maximum Detected 0.076 Maximum Detected -2.577

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0223 SD of Detected 0.977

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.503 Shapiro Wilk Test Statistic 0.838

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.00874 Mean -5.095

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0136    95%  H-Stat (DL/2) UCL 0.00971

SD 0.0143 SD 0.639

0.758

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00888

MLE method failed to converge properly Mean in Log Scale -5.138

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0144

SD in Original Scale 0.0144

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0177

k star (bias corrected) 0.722 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0184

nu star 14.45

A-D Test Statistic 1.246 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.274 SD 0.0141

K-S Test Statistic 0.75 Mean 0.00848

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00302



1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

1431
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0.0135

   95% KM (t) UCL 0.0136

Minimum 0.00116    95% KM (bootstrap t) UCL 0.0258

Assuming Gamma Distribution    95% KM (z) UCL 0.0134

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0124    95% KM (Percentile Bootstrap) UCL 0.0141

Maximum 0.076    95% KM (BCA) UCL 0.0143

SD 0.0144 97.5% KM (Chebyshev) UCL 0.0273

Median 0.0092 95% KM (Chebyshev) UCL 0.0217

0.0136

Theta star 0.00901

k star 1.373 99% KM (Chebyshev) UCL 0.0385

   95% Gamma Approximate UCL 0.0168    95% KM (% Bootstrap) UCL 0.0141

Nu star 68.64 Potential UCLs to Use

AppChi2 50.57    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-24b)

   95% Adjusted Gamma UCL 0.0171

General Statistics

Number of Valid Data 23 Number of Detected Data 8

Percent Non-Detects 65.22%

Number of Distinct Detected Data 8 Number of Non-Detect Data 15

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0026 Minimum Detected -5.952

Mean of Detected 0.00694 Mean of Detected -5.219

Maximum Detected 0.019 Maximum Detected -3.963

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00598 SD of Detected 0.696

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.687 Shapiro Wilk Test Statistic 0.782

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Mean 0.0142 Mean -5.17

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0407 SD 1.011



1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

1478

1479

1480

1481

1482

1483

1484
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   95% DL/2 (t) UCL 0.0288    95%  H-Stat (DL/2) UCL 0.0172

0.599

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00481

MLE method failed to converge properly Mean in Log Scale -5.537

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00631

SD in Original Scale 0.00395

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0067

k star (bias corrected) 1.437 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00483

nu star 22.99

A-D Test Statistic 1.151 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.297 SD 0.00386

K-S Test Statistic 0.724 Mean 0.00485

0.00631

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0009226

   95% KM (t) UCL 0.00643

Minimum 0.0026    95% KM (bootstrap t) UCL 0.01

Assuming Gamma Distribution    95% KM (z) UCL 0.00637

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0069    95% KM (Percentile Bootstrap) UCL 0.00649

Maximum 0.019    95% KM (BCA) UCL 0.0066

SD 0.00339 97.5% KM (Chebyshev) UCL 0.0106

Median 0.00676 95% KM (Chebyshev) UCL 0.00887

0.00643

Theta star 0.00134

k star 5.157 99% KM (Chebyshev) UCL 0.014

   95% Gamma Approximate UCL 0.00808    95% KM (% Bootstrap) UCL 0.00649

Nu star 237.2 Potential UCLs to Use

AppChi2 202.6    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-24br)

   95% Adjusted Gamma UCL 0.00818

General Statistics

Number of Valid Data 22 Number of Detected Data 8

Percent Non-Detects 63.64%

Number of Distinct Detected Data 8 Number of Non-Detect Data 14

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0025 Minimum Detected -5.991

Mean of Detected 0.0173 Mean of Detected -4.695

Maximum Detected 0.0655 Maximum Detected -2.726

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0227 SD of Detected 1.145

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22
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1486

1487

1488

1489

1490
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1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531
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1537
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.701 Shapiro Wilk Test Statistic 0.889

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Mean 0.0189 Mean -4.838

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0346    95%  H-Stat (DL/2) UCL 0.0213

SD 0.0429 SD 1.024

0.859

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00978

MLE method failed to converge properly Mean in Log Scale -5.109

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0153

SD in Original Scale 0.0145

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0179

k star (bias corrected) 0.655 Data appear Lognormal at 5% Significance Level

Theta Star 0.0264

nu star 10.47

A-D Test Statistic 0.74 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.302 SD 0.0145

K-S Test Statistic 0.739 Mean 0.00948

0.0151

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00341

   95% KM (t) UCL 0.0154

Minimum 0.0025    95% KM (bootstrap t) UCL 0.035

Assuming Gamma Distribution    95% KM (z) UCL 0.0151

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0156    95% KM (Percentile Bootstrap) UCL 0.0158

Maximum 0.0655    95% KM (BCA) UCL 0.0153

SD 0.014 97.5% KM (Chebyshev) UCL 0.0308

Median 0.0125 95% KM (Chebyshev) UCL 0.0244

0.0153

Theta star 0.00996

k star 1.562 99% KM (Chebyshev) UCL 0.0434

   95% Gamma Approximate UCL 0.0211

Nu star 68.75 Potential UCLs to Use

AppChi2 50.66    95% KM (BCA) UCL
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Note: DL/2 is not a recommended method.

Copper, dissolved (mw-25)

   95% Adjusted Gamma UCL 0.0216

General Statistics

Number of Valid Data 29 Number of Detected Data 7

Percent Non-Detects 75.86%

Number of Distinct Detected Data 7 Number of Non-Detect Data 22

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00134 Minimum Detected -6.615

Mean of Detected 0.00813 Mean of Detected -5.095

Maximum Detected 0.02 Maximum Detected -3.912

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00623 SD of Detected 0.875

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Test Statistic 0.972

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Mean 0.0122 Mean -5.42

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0237    95%  H-Stat (DL/2) UCL 0.0189

SD 0.0364 SD 1.221

0.944

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00345

MLE method failed to converge properly Mean in Log Scale -6.137

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00475

SD in Original Scale 0.00414

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00524

k star (bias corrected) 1.19 Data appear Normal at 5% Significance Level

Theta Star 0.00684
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1592
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1594

1595
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1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609
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1614
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1625

1626

1627

1628

1629

1630

1631

1632

1633
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nu star 16.66

A-D Test Statistic 0.162 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.315 SD 0.00425

K-S Test Statistic 0.716 Mean 0.00403

0.0057

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00104

   95% KM (t) UCL 0.00581

Minimum 0.00134    95% KM (bootstrap t) UCL 0.00576

Assuming Gamma Distribution    95% KM (z) UCL 0.00575

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00887    95% KM (Percentile Bootstrap) UCL 0.0076

Maximum 0.02    95% KM (BCA) UCL 0.00807

SD 0.00348 97.5% KM (Chebyshev) UCL 0.0105

Median 0.00862 95% KM (Chebyshev) UCL 0.00858

0.00581

Theta star 0.00176

k star 5.055 99% KM (Chebyshev) UCL 0.0144

   95% Gamma Approximate UCL 0.0102    95% KM (Percentile Bootstrap) UCL 0.0076

Nu star 293.2 Potential UCLs to Use

AppChi2 254.5    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-26)

   95% Adjusted Gamma UCL 0.0103

General Statistics

Number of Valid Data 25 Number of Detected Data 13

Percent Non-Detects 48.00%

Number of Distinct Detected Data 13 Number of Non-Detect Data 12

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0037 Minimum Detected -5.599

Mean of Detected 0.00856 Mean of Detected -5.01

Maximum Detected 0.0342 Maximum Detected -3.376

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.00845 SD of Detected 0.638

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.59 Shapiro Wilk Test Statistic 0.81

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Mean 0.00746 Mean -5.071

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.00638 SD 0.509
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   95% DL/2 (t) UCL 0.00964    95%  H-Stat (DL/2) UCL 0.0085

0.509

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00731

MLE method failed to converge properly Mean in Log Scale -5.087

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00957

SD in Original Scale 0.00626

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.011

k star (bias corrected) 1.71 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00501

nu star 44.45

A-D Test Statistic 1.388 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.239 SD 0.00617

K-S Test Statistic 0.743 Mean 0.00712

0.00935

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00133

   95% KM (t) UCL 0.00939

Minimum 0.0037    95% KM (bootstrap t) UCL 0.0127

Assuming Gamma Distribution    95% KM (z) UCL 0.0093

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00838    95% KM (Percentile Bootstrap) UCL 0.00933

Maximum 0.0342    95% KM (BCA) UCL 0.0095

SD 0.00603 97.5% KM (Chebyshev) UCL 0.0154

Median 0.00747 95% KM (Chebyshev) UCL 0.0129

0.00939

Theta star 0.00244

k star 3.435 99% KM (Chebyshev) UCL 0.0203

   95% Gamma Approximate UCL 0.0101    95% KM (% Bootstrap) UCL 0.00933

Nu star 171.7 Potential UCLs to Use

AppChi2 142.4    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-27-20)

   95% Adjusted Gamma UCL 0.0102

General Statistics

Number of Valid Data 22 Number of Detected Data 11

Percent Non-Detects 50.00%

Number of Distinct Detected Data 11 Number of Non-Detect Data 11

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0033 Minimum Detected -5.714

Mean of Detected 0.016 Mean of Detected -4.742

Maximum Detected 0.0961 Maximum Detected -2.342

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.027 SD of Detected 0.961

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20
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1701
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1716
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.91%

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.495 Shapiro Wilk Test Statistic 0.845

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Mean 0.011 Mean -4.947

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0181    95%  H-Stat (DL/2) UCL 0.0114

SD 0.0194 SD 0.72

0.759

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0112

MLE method failed to converge properly Mean in Log Scale -4.936

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0188

SD in Original Scale 0.0194

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0237

k star (bias corrected) 0.754 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0213

nu star 16.59

A-D Test Statistic 1.302 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.263 SD 0.019

K-S Test Statistic 0.754 Mean 0.011

0.0182

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00427

   95% KM (t) UCL 0.0183

Minimum 0.0033    95% KM (bootstrap t) UCL 0.0404

Assuming Gamma Distribution    95% KM (z) UCL 0.018

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0159    95% KM (Percentile Bootstrap) UCL 0.0189

Maximum 0.0961    95% KM (BCA) UCL 0.0191

SD 0.0187 97.5% KM (Chebyshev) UCL 0.0376

Median 0.0147 95% KM (Chebyshev) UCL 0.0296

0.0183

Theta star 0.0101

k star 1.571 99% KM (Chebyshev) UCL 0.0535

   95% Gamma Approximate UCL 0.0215    95% KM (% Bootstrap) UCL 0.0189

Nu star 69.14 Potential UCLs to Use

AppChi2 51    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-28-25)

   95% Adjusted Gamma UCL 0.022

General Statistics
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Number of Valid Data 21 Number of Detected Data 10

Percent Non-Detects 52.38%

Number of Distinct Detected Data 9 Number of Non-Detect Data 11

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0032 Minimum Detected -5.745

Mean of Detected 0.00818 Mean of Detected -5.067

Maximum Detected 0.0269 Maximum Detected -3.616

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.00757 SD of Detected 0.691

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.24%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.677 Shapiro Wilk Test Statistic 0.834

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.00705 Mean -5.111

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00907    95%  H-Stat (DL/2) UCL 0.00856

SD 0.00538 SD 0.504

0.538

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00668

MLE method failed to converge properly Mean in Log Scale -5.184

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00885

SD in Original Scale 0.00544

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00952

k star (bias corrected) 1.511 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00541

nu star 30.23

A-D Test Statistic 1.025 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.27 SD 0.00537

K-S Test Statistic 0.735 Mean 0.0065

0.00871

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0013

   95% KM (t) UCL 0.00875

Minimum 0.0032    95% KM (bootstrap t) UCL 0.0113

Assuming Gamma Distribution    95% KM (z) UCL 0.00864

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00795    95% KM (Percentile Bootstrap) UCL 0.00875

Maximum 0.0269    95% KM (BCA) UCL 0.00917

Median 0.0071 95% KM (Chebyshev) UCL 0.0122
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SD 0.00517 97.5% KM (Chebyshev) UCL 0.0146

0.00875

Theta star 0.00233

k star 3.418 99% KM (Chebyshev) UCL 0.0194

   95% Gamma Approximate UCL 0.00977    95% KM (% Bootstrap) UCL 0.00875

Nu star 143.6 Potential UCLs to Use

AppChi2 116.9    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-29)

   95% Adjusted Gamma UCL 0.00992

General Statistics

Number of Valid Data 22 Number of Detected Data 12

Percent Non-Detects 45.45%

Number of Distinct Detected Data 11 Number of Non-Detect Data 10

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0031 Minimum Detected -5.776

Mean of Detected 0.00875 Mean of Detected -4.908

Maximum Detected 0.0187 Maximum Detected -3.979

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.00511 SD of Detected 0.623

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.91

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Mean 0.0164 Mean -4.844

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0315    95%  H-Stat (DL/2) UCL 0.0187

SD 0.0412 SD 0.877

0.505

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00744

MLE method failed to converge properly Mean in Log Scale -5.029

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00894

SD in Original Scale 0.00411

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00914

k star (bias corrected) 2.392 Data appear Normal at 5% Significance Level

Theta Star 0.00366

nu star 57.4



1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

A B C D E F G H I J K L

A-D Test Statistic 0.491 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.247 SD 0.00443

K-S Test Statistic 0.739 Mean 0.00771

0.00979

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00119

   95% KM (t) UCL 0.00976

Minimum 0.0031    95% KM (bootstrap t) UCL 0.0102

Assuming Gamma Distribution    95% KM (z) UCL 0.00967

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.009    95% KM (Percentile Bootstrap) UCL 0.00963

Maximum 0.0187    95% KM (BCA) UCL 0.00955

SD 0.00395 97.5% KM (Chebyshev) UCL 0.0151

Median 0.0093 95% KM (Chebyshev) UCL 0.0129

0.00976

Theta star 0.00208

k star 4.324 99% KM (Chebyshev) UCL 0.0195

   95% Gamma Approximate UCL 0.0107    95% KM (Percentile Bootstrap) UCL 0.00963

Nu star 190.3 Potential UCLs to Use

AppChi2 159.4    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-3)

   95% Adjusted Gamma UCL 0.0109

General Statistics

Number of Valid Data 5 Number of Detected Data 3

Percent Non-Detects 40.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00407 Minimum Detected -5.504

Mean of Detected 0.00444 Mean of Detected -5.42

Maximum Detected 0.00485 Maximum Detected -5.329

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0003915 SD of Detected 0.0878

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 0.992 Shapiro Wilk Test Statistic 0.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767
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Mean 0.00466 Mean -5.371

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00506    95%  H-Stat (DL/2) UCL 0.0248

SD 0.0004132 SD 0.091

0.0737

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00444

MLE method failed to converge properly Mean in Log Scale -5.42

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00465

SD in Original Scale 0.0003278

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00466

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.253 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.0003197

K-S Test Statistic     N/A    Mean 0.00444

0.00497

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0002261

   95% KM (t) UCL 0.00492

Minimum     N/A       95% KM (bootstrap t) UCL 0.00523

Assuming Gamma Distribution    95% KM (z) UCL 0.00481

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00485

Maximum     N/A       95% KM (BCA) UCL 0.0047

SD     N/A    97.5% KM (Chebyshev) UCL 0.00585

Median     N/A    95% KM (Chebyshev) UCL 0.00543

0.00492

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00669

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.00485

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Copper, dissolved (mw-30-30)

General Statistics

Number of Valid Data 22 Number of Detected Data 11

Percent Non-Detects 50.00%

Number of Distinct Detected Data 10 Number of Non-Detect Data 11

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0023 Minimum Detected -6.075

Mean of Detected 0.0252 Mean of Detected -4.749

Maximum Detected 0.2 Maximum Detected -1.609
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2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011
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Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0583 SD of Detected 1.204

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.418 Shapiro Wilk Test Statistic 0.793

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Mean 0.0247 Mean -4.751

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0456    95%  H-Stat (DL/2) UCL 0.026

SD 0.0569 SD 1.119

0.919

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0161

MLE method failed to converge properly Mean in Log Scale -4.912

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0335

SD in Original Scale 0.0413

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0432

k star (bias corrected) 0.483 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0522

nu star 10.63

A-D Test Statistic 1.889 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.268 SD 0.0414

K-S Test Statistic 0.775 Mean 0.016

0.032

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00948

   95% KM (t) UCL 0.0323

Minimum 0.0023    95% KM (bootstrap t) UCL 0.173

Assuming Gamma Distribution    95% KM (z) UCL 0.0316

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.025    95% KM (Percentile Bootstrap) UCL 0.0337

Maximum 0.2    95% KM (BCA) UCL 0.0347

SD 0.0404 97.5% KM (Chebyshev) UCL 0.0752

Median 0.0181 95% KM (Chebyshev) UCL 0.0573

0.0347

Theta star 0.0269

k star 0.931 99% KM (Chebyshev) UCL 0.11

   95% Gamma Approximate UCL 0.0376

Nu star 40.95 Potential UCLs to Use

AppChi2 27.28    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.0388
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Copper, dissolved (mw-30-50)

General Statistics

Number of Valid Data 6 Number of Detected Data 1

Percent Non-Detects 83.33%

Number of Distinct Detected Data 1 Number of Non-Detect Data 5

The data set for variable Copper, dissolved (mw-30-50) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Copper, dissolved (mw-31-135)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-31-135) was not processed!

General Statistics

Number of Valid Data 23 Number of Detected Data 7

Copper, dissolved (mw-31-60)

Percent Non-Detects 69.57%

Number of Distinct Detected Data 7 Number of Non-Detect Data 16

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0037 Minimum Detected -5.599

Mean of Detected 0.0197 Mean of Detected -4.395

Maximum Detected 0.05 Maximum Detected -2.996

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0189 SD of Detected 1.075

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.831 Shapiro Wilk Test Statistic 0.897

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Mean 0.0185 Mean -4.807

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0333    95%  H-Stat (DL/2) UCL 0.02

SD 0.0413 SD 1.016

0.841

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00953

MLE method failed to converge properly Mean in Log Scale -5.085

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0139

SD in Original Scale 0.0122

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0151

k star (bias corrected) 0.788 Data appear Normal at 5% Significance Level

Theta Star 0.0249

nu star 11.04

A-D Test Statistic 0.44 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.318 SD 0.0122

K-S Test Statistic 0.725 Mean 0.00944

0.0141

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00284

   95% KM (t) UCL 0.0143

Minimum 0.0037    95% KM (bootstrap t) UCL 0.019

Assuming Gamma Distribution    95% KM (z) UCL 0.0141

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0173    95% KM (Percentile Bootstrap) UCL 0.0148

Maximum 0.05    95% KM (BCA) UCL 0.0159

SD 0.0111 97.5% KM (Chebyshev) UCL 0.0272

Median 0.0155 95% KM (Chebyshev) UCL 0.0218

0.0143

Theta star 0.00716

k star 2.41 99% KM (Chebyshev) UCL 0.0377

   95% Gamma Approximate UCL 0.0219    95% KM (Percentile Bootstrap) UCL 0.0148

Nu star 110.9 Potential UCLs to Use

AppChi2 87.55    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-32-20)

   95% Adjusted Gamma UCL 0.0222
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General Statistics

Number of Valid Data 6 Number of Detected Data 1

Percent Non-Detects 83.33%

Number of Distinct Detected Data 1 Number of Non-Detect Data 5

The data set for variable Copper, dissolved (mw-32-20) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Copper, dissolved (mw-32-35)

General Statistics

Number of Valid Data 9 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 9

The data set for variable Copper, dissolved (mw-32-35) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 1 Number of Detected Data 0

Copper, dissolved (mw-33-210)

General Statistics

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-33-210) was not processed!

General Statistics

Number of Valid Data 6 Number of Detected Data 1

Copper, dissolved (mw-33-40)

Percent Non-Detects 83.33%

Number of Distinct Detected Data 1 Number of Non-Detect Data 5

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).
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The data set for variable Copper, dissolved (mw-33-40) was not processed!

Copper, dissolved (mw-33-90)

General Statistics

Number of Valid Data 6 Number of Detected Data 1

Percent Non-Detects 83.33%

Number of Distinct Detected Data 1 Number of Non-Detect Data 5

The data set for variable Copper, dissolved (mw-33-90) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Copper, dissolved (mw-34-100)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-34-100) was not processed!

General Statistics

Number of Valid Data 14 Number of Detected Data 2

Copper, dissolved (mw-34-55)

Percent Non-Detects 85.71%

Number of Distinct Detected Data 2 Number of Non-Detect Data 12

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0066 Minimum Detected -5.021

Mean of Detected 0.0093 Mean of Detected -4.722

Maximum Detected 0.012 Maximum Detected -4.423

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00382 SD of Detected 0.423

Maximum Non-Detect 0.011 Maximum Non-Detect -4.51

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%
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Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00434 Mean -5.799

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00578    95%  H-Stat (DL/2) UCL 0.0128

SD 0.00303 SD 1.046

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00139

K-S Test Statistic     N/A    Mean 0.00699

0.0106

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005256

   95% KM (t) UCL 0.00792

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00785

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.012

Maximum     N/A       95% KM (BCA) UCL 0.012

SD     N/A    97.5% KM (Chebyshev) UCL 0.0103

Median     N/A    95% KM (Chebyshev) UCL 0.00928

k star     N/A    99% KM (Chebyshev) UCL 0.0122
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0.00792

Theta star     N/A    

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.012

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-34-80)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 18 Number of Detected Data 4

Percent Non-Detects 77.78%

Number of Distinct Detected Data 4 Number of Non-Detect Data 14

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0011 Minimum Detected -6.812

Mean of Detected 0.00531 Mean of Detected -5.595

Maximum Detected 0.0106 Maximum Detected -4.547

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00443 SD of Detected 1.046

Maximum Non-Detect 0.011 Maximum Non-Detect -4.51

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.922 Shapiro Wilk Test Statistic 0.937

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.00369 Mean -5.984

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00482    95%  H-Stat (DL/2) UCL 0.00796

SD 0.00275 SD 1.024

1.226

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00171

MLE method failed to converge properly Mean in Log Scale -7.171

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00288

SD in Original Scale 0.00277

   95% BCA Bootstrap UCL 0.0032
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.554 Data appear Normal at 5% Significance Level

Theta Star 0.00957

nu star 4.434

A-D Test Statistic 0.304 Nonparametric Statistics

5% A-D Critical Value 0.662 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.399 SD 0.00272

K-S Test Statistic 0.662 Mean 0.0024

0.00368

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008595

   95% KM (t) UCL 0.0039

Minimum 0.0008297    95% KM (bootstrap t) UCL 0.00349

Assuming Gamma Distribution    95% KM (z) UCL 0.00382

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00933    95% KM (Percentile Bootstrap) UCL 0.00769

Maximum 0.0296    95% KM (BCA) UCL 0.0106

SD 0.00777 97.5% KM (Chebyshev) UCL 0.00777

Median 0.00847 95% KM (Chebyshev) UCL 0.00615

0.0039

Theta star 0.00805

k star 1.16 99% KM (Chebyshev) UCL 0.011

   95% Gamma Approximate UCL 0.0139    95% KM (Percentile Bootstrap) UCL 0.00769

Nu star 41.75 Potential UCLs to Use

AppChi2 27.94    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-35-135)

   95% Adjusted Gamma UCL     N/A

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-35-135) was not processed!

Percent Non-Detects 100.00%

Copper, dissolved (mw-35-60)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

The data set for variable Copper, dissolved (mw-35-60) was not processed!
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Copper, dissolved (mw-37d)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 13 Number of Detected Data 2

Percent Non-Detects 84.62%

Number of Distinct Detected Data 2 Number of Non-Detect Data 11

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00212 Minimum Detected -6.156

Mean of Detected 0.00586 Mean of Detected -5.401

Maximum Detected 0.0096 Maximum Detected -4.646

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00529 SD of Detected 1.068

Maximum Non-Detect 0.0104 Maximum Non-Detect -4.566

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00249 Mean -6.534

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00383    95%  H-Stat (DL/2) UCL 0.00579

SD 0.00271 SD 1.102

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale
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Mean in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00215

K-S Test Statistic     N/A    Mean 0.0028

0.00785

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0009169

   95% KM (t) UCL 0.00443

Minimum     N/A       95% KM (bootstrap t) UCL 0.00296

Assuming Gamma Distribution    95% KM (z) UCL 0.00431

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0096

Maximum     N/A       95% KM (BCA) UCL 0.0096

SD     N/A    97.5% KM (Chebyshev) UCL 0.00853

Median     N/A    95% KM (Chebyshev) UCL 0.0068

0.0096

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0119

   95% Gamma Approximate UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-37s)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-37s) was not processed!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Copper, dissolved (mw-38d)

Number of Distinct Detected Data 0 Number of Non-Detect Data 1
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Percent Non-Detects 100.00%

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-38d) was not processed!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Copper, dissolved (mw-38s)

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-38s) was not processed!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Copper, dissolved (mw-39-60)

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-39-60) was not processed!

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Copper, dissolved (mw-4)

Percent Non-Detects 20.00%

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00227 Minimum Detected -6.088

Maximum Detected 0.0045 Maximum Detected -5.404
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Mean of Detected 0.00313 Mean of Detected -5.799

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0009623 SD of Detected 0.288

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.943

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.0035 Mean -5.699

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00463    95%  H-Stat (DL/2) UCL 0.0172

SD 0.00118 SD 0.335

0.25

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00311

MLE method failed to converge properly Mean in Log Scale -5.799

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0037

SD in Original Scale 0.0008345

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00386

k star (bias corrected) 4.052 Data appear Normal at 5% Significance Level

Theta Star 0.0007724

nu star 32.42

A-D Test Statistic 0.332 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.395 SD 0.0008333

K-S Test Statistic 0.657 Mean 0.00313

0.00419

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004811

   95% KM (t) UCL 0.00416

Minimum 0.00227    95% KM (bootstrap t) UCL 0.00528

Assuming Gamma Distribution    95% KM (z) UCL 0.00392

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00315    95% KM (Percentile Bootstrap) UCL 0.00392

Maximum 0.0045    95% KM (BCA) UCL 0.00394

SD 0.0008342 97.5% KM (Chebyshev) UCL 0.00613

Median 0.003 95% KM (Chebyshev) UCL 0.00523

Theta star 0.0003999

k star 7.87 99% KM (Chebyshev) UCL 0.00792
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0.00416

   95% Gamma Approximate UCL 0.00418    95% KM (Percentile Bootstrap) UCL 0.00392

Nu star 78.7 Potential UCLs to Use

AppChi2 59.27    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (mw-40d)

   95% Adjusted Gamma UCL     N/A

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Copper, dissolved (mw-40s)

The data set for variable Copper, dissolved (mw-40d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-40s) was not processed!

Percent Non-Detects 100.00%

Copper, dissolved (mw-43-25)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-43-25) was not processed!

Percent Non-Detects 100.00%

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

2685

2686

2687

2688

2689

2690

2691

2692

2693

2694

2695

2696

2697

2698

2699

2700

2701

2702

2703

A B C D E F G H I J K L

Copper, dissolved (mw-44-115)

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-44-115) was not processed!

Percent Non-Detects 100.00%

Copper, dissolved (mw-44-125)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-44-125) was not processed!

Percent Non-Detects 100.00%

Copper, dissolved (mw-45-095a)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Copper, dissolved (mw-46-175)

The data set for variable Copper, dissolved (mw-45-095a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1
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Percent Non-Detects 100.00%

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-46-175) was not processed!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Copper, dissolved (mw-47-55)

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-47-55) was not processed!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Copper, dissolved (mw-48)

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-48) was not processed!

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Copper, dissolved (mw-5)

-6.195

Percent Non-Detects 60.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

Maximum Detected 0.00283 Maximum Detected -5.867

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00204 Minimum Detected



2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

2807

2808

2809

A B C D E F G H I J K L

SD of Detected 0.0005586 SD of Detected 0.231

Mean of Detected 0.00244 Mean of Detected -6.031

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00397 Mean -5.591

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00534    95%  H-Stat (DL/2) UCL 0.113

SD 0.00143 SD 0.418

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.000395

K-S Test Statistic     N/A    Mean 0.00244

    N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000395

   95% KM (t) UCL 0.00328

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00308

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL



2810

2811

2812

2813

2814

2815

2816

2817

2818

2819

2820

2821

2822

2823

2824

2825

2826

2827

2828

2829

2830

2831

2832

2833

2834

2835

2836

2837

2838

2839

2840

2841

2842

2843

2844

2845

2846

2847

2848

2849

2850

2851

2852

2853

2854

2855

2856

2857

2858

2859

2860

2861

2862

A B C D E F G H I J K L

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 0.0049

Median     N/A    95% KM (Chebyshev) UCL 0.00416

0.00328

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00637

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Copper, dissolved (mw-50-200)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-50-200) was not processed!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Copper, dissolved (mw-51)

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (mw-51) was not processed!

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Copper, dissolved (mw-6)

Percent Non-Detects 60.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 3



2863

2864

2865

2866

2867

2868

2869

2870

2871

2872

2873

2874

2875

2876

2877

2878

2879

2880

2881

2882

2883

2884

2885

2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915

A B C D E F G H I J K L

-6.516

Maximum Detected 0.00189 Maximum Detected -6.271

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00148 Minimum Detected

SD of Detected 0.0002899 SD of Detected 0.173

Mean of Detected 0.00169 Mean of Detected -6.393

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00367 Mean -5.736

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00541    95%  H-Stat (DL/2) UCL 0.34

SD 0.00182 SD 0.606

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.000205

K-S Test Statistic     N/A    Mean 0.00169

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000205

   95% KM (t) UCL 0.00212



2916

2917

2918

2919
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2921
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2928
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2931
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2939
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2948
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2952

2953
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    N/A    

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00202

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 0.00297

Median     N/A    95% KM (Chebyshev) UCL 0.00258

0.00212

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00372

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A
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2991
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3000
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3033
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3043
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3049
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3075

3076

3077

3078

3079

3080

3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

3096

3097

3098

3099

3100

3101

3102

3103

3104

3105

3106

3107

3108

3109

3110

3111

3112

3113

3114

3115

3116

3117

3118

3119

3120

3121

3122

3123

3124

3125

3126

3127
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Copper, dissolved (mw-9)

General Statistics

Number of Valid Data 27 Number of Detected Data 17

Percent Non-Detects 37.04%

Number of Distinct Detected Data 15 Number of Non-Detect Data 10

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0024 Minimum Detected -6.032

Mean of Detected 0.00672 Mean of Detected -5.179

Maximum Detected 0.0167 Maximum Detected -4.092

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00447 SD of Detected 0.59

Maximum Non-Detect 0.0555 Maximum Non-Detect -2.891

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.792 Shapiro Wilk Test Statistic 0.917

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Mean 0.00702 Mean -5.159

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00885    95%  H-Stat (DL/2) UCL 0.00993

SD 0.00558 SD 0.594

0.507

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00595

MLE method failed to converge properly Mean in Log Scale -5.265

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00726

SD in Original Scale 0.00374

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00737

k star (bias corrected) 2.506 Data appear Lognormal at 5% Significance Level

Theta Star 0.00268



3128

3129

3130

3131

3132

3133

3134

3135

3136

3137

3138

3139

3140

3141

3142

3143

3144

3145

3146

3147

3148

3149

3150

3151

3152

3153

3154

3155

3156

3157

3158

3159

3160

3161

3162

3163

3164

3165

3166

3167

3168

3169

3170

3171

3172

3173

3174

3175

3176

3177

3178

3179

3180

A B C D E F G H I J K L
nu star 85.22

A-D Test Statistic 0.909 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.211 SD 0.00381

K-S Test Statistic 0.745 Mean 0.00594

0.00731

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0008049

   95% KM (t) UCL 0.00731

Minimum 0.0024    95% KM (bootstrap t) UCL 0.00782

Assuming Gamma Distribution    95% KM (z) UCL 0.00726

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00675    95% KM (Percentile Bootstrap) UCL 0.00726

Maximum 0.0167    95% KM (BCA) UCL 0.00734

SD 0.00351 97.5% KM (Chebyshev) UCL 0.011

Median 0.00615 95% KM (Chebyshev) UCL 0.00945

0.00734

Theta star 0.00162

k star 4.16 99% KM (Chebyshev) UCL 0.0139

   95% Gamma Approximate UCL 0.00794

Nu star 224.6 Potential UCLs to Use

AppChi2 191    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (ow-1d)

   95% Adjusted Gamma UCL 0.00802

General Statistics

Number of Valid Data 15 Number of Detected Data 3

Percent Non-Detects 80.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 12

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00252 Minimum Detected -5.983

Mean of Detected 0.0135 Mean of Detected -4.641

Maximum Detected 0.0216 Maximum Detected -3.835

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00988 SD of Detected 1.17

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



3181

3182

3183

3184

3185

3186

3187

3188

3189

3190

3191

3192

3193

3194

3195

3196

3197

3198

3199

3200

3201

3202

3203

3204

3205

3206

3207

3208

3209

3210

3211

3212

3213

3214

3215

3216

3217

3218

3219

3220

3221

3222

3223

3224

3225

3226

3227

3228

3229

3230

3231

3232

3233

A B C D E F G H I J K L
Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Mean 0.00532 Mean -5.747

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00801    95%  H-Stat (DL/2) UCL 0.0153

SD 0.00592 SD 1.107

1.824

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0032

MLE method failed to converge properly Mean in Log Scale -7.359

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00607

SD in Original Scale 0.00656

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00722

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.438 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.0057

K-S Test Statistic     N/A    Mean 0.00472

0.0137

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0018

   95% KM (t) UCL 0.0079

Minimum     N/A       95% KM (bootstrap t) UCL 0.00591

Assuming Gamma Distribution    95% KM (z) UCL 0.00769

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0216

Maximum     N/A       95% KM (BCA) UCL     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 0.016

Median     N/A    95% KM (Chebyshev) UCL 0.0126

0.0079

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0226

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0216

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (ow-1m)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 15 Number of Detected Data 2

Percent Non-Detects 86.67%

Number of Distinct Detected Data 2 Number of Non-Detect Data 13

Raw Statistics Log-transformed Statistics
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3250

3251

3252

3253

3254

3255

3256

3257

3258

3259

3260

3261

3262

3263

3264

3265

3266

3267

3268

3269

3270

3271

3272

3273

3274

3275

3276

3277

3278

3279

3280

3281

3282

3283

3284

3285

3286
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Minimum Detected 0.00241 Minimum Detected -6.028

Mean of Detected 0.0117 Mean of Detected -4.946

Maximum Detected 0.021 Maximum Detected -3.863

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0131 SD of Detected 1.531

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00463 Mean -5.743

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00682    95%  H-Stat (DL/2) UCL 0.0111

SD 0.00483 SD 0.932

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.357 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00464

K-S Test Statistic     N/A    Mean 0.00365
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3288

3289
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3291

3292

3293

3294

3295

3296

3297

3298

3299

3300

3301

3302

3303

3304

3305

3306

3307

3308

3309

3310

3311

3312
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3314

3315

3316

3317

3318

3319
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0.0162

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00169

   95% KM (t) UCL 0.00663

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00643

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.021

Maximum     N/A       95% KM (BCA) UCL 0.021

SD     N/A    97.5% KM (Chebyshev) UCL 0.0142

Median     N/A    95% KM (Chebyshev) UCL 0.011

0.0142

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0205

   95% Gamma Approximate UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A     97.5% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (ow-1s)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 13 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

The data set for variable Copper, dissolved (ow-1s) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 14 Number of Detected Data 4

Copper, dissolved (ow-2d)

General Statistics

Percent Non-Detects 71.43%

Number of Distinct Detected Data 4 Number of Non-Detect Data 10

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00103 Minimum Detected -6.878

Mean of Detected 0.00726 Mean of Detected -5.426

Maximum Detected 0.0186 Maximum Detected -3.985

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00786 SD of Detected 1.216

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Warning:  There are only 4 Distinct Detected Values in this data



3340

3341

3342

3343

3344

3345

3346

3347

3348

3349

3350

3351

3352

3353

3354

3355

3356

3357

3358

3359

3360

3361

3362

3363

3364

3365

3366

3367

3368

3369

3370

3371

3372

3373

3374

3375

3376

3377

3378

3379

3380

3381

3382

3383

3384

3385

3386

3387

3388

3389

3390

3391

3392

A B C D E F G H I J K L

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 1.001

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.00497 Mean -5.598

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.007    95%  H-Stat (DL/2) UCL 0.0119

SD 0.00429 SD 0.855

1.165

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00328

MLE method failed to converge properly Mean in Log Scale -6.39

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00555

SD in Original Scale 0.00479

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00681

k star (bias corrected) 0.451 Data appear Normal at 5% Significance Level

Theta Star 0.0161

nu star 3.607

A-D Test Statistic 0.221 Nonparametric Statistics

5% A-D Critical Value 0.665 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.402 SD 0.00455

K-S Test Statistic 0.665 Mean 0.00364

0.00621

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00157

   95% KM (t) UCL 0.00641

Minimum 0.00103    95% KM (bootstrap t) UCL 0.0069

Assuming Gamma Distribution    95% KM (z) UCL 0.00621

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0069    95% KM (Percentile Bootstrap) UCL 0.00806

Maximum 0.0186    95% KM (BCA) UCL 0.0186

SD 0.00401 97.5% KM (Chebyshev) UCL 0.0134

Median 0.00671 95% KM (Chebyshev) UCL 0.0105

0.00641

Theta star 0.00272

k star 2.534 99% KM (Chebyshev) UCL 0.0192

   95% Gamma Approximate UCL 0.00932    95% KM (Percentile Bootstrap) UCL 0.00806

Nu star 70.95 Potential UCLs to Use

AppChi2 52.56    95% KM (t) UCL

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A
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Copper, dissolved (ow-2m)

General Statistics

Number of Valid Data 13 Number of Detected Data 1

Percent Non-Detects 92.31%

Number of Distinct Detected Data 1 Number of Non-Detect Data 12

The data set for variable Copper, dissolved (ow-2m) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Copper, dissolved (ow-2s)

General Statistics

Number of Valid Data 13 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

The data set for variable Copper, dissolved (ow-2s) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 2 Number of Detected Data 0

Copper, dissolved (ow-3d)

General Statistics

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (ow-3d) was not processed!

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Copper, dissolved (ow-3m)

Percent Non-Detects 75.00%

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Warning: This data set only has 4 observations!
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (ow-3m) was not processed!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Copper, dissolved (ow-3s)

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (ow-3s) was not processed!

General Statistics

Number of Valid Data 14 Number of Detected Data 4

Copper, dissolved (ow-5d)

Percent Non-Detects 71.43%

Number of Distinct Detected Data 4 Number of Non-Detect Data 10

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00294 Minimum Detected -5.829

Mean of Detected 0.00627 Mean of Detected -5.331

Maximum Detected 0.015 Maximum Detected -4.2

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00584 SD of Detected 0.769

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.699 Shapiro Wilk Test Statistic 0.772
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.00483 Mean -5.456

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00631    95%  H-Stat (DL/2) UCL 0.00815

SD 0.00313 SD 0.47

0.544

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00451

MLE method failed to converge properly Mean in Log Scale -5.565

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00611

SD in Original Scale 0.00333

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00665

k star (bias corrected) 0.688 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00911

nu star 5.502

A-D Test Statistic 0.68 Nonparametric Statistics

5% A-D Critical Value 0.66 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.398 SD 0.00304

K-S Test Statistic 0.66 Mean 0.00419

0.00582

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0009798

   95% KM (t) UCL 0.00592

Minimum 0.00117    95% KM (bootstrap t) UCL 0.0092

Assuming Gamma Distribution    95% KM (z) UCL 0.0058

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00575    95% KM (Percentile Bootstrap) UCL 0.00643

Maximum 0.015    95% KM (BCA) UCL 0.00643

SD 0.00359 97.5% KM (Chebyshev) UCL 0.0103

Median 0.00513 95% KM (Chebyshev) UCL 0.00846

0.00592

Theta star 0.00248

k star 2.321 99% KM (Chebyshev) UCL 0.0139

   95% Gamma Approximate UCL 0.00788

Nu star 64.99 Potential UCLs to Use

AppChi2 47.44    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (ow-5m)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 14 Number of Detected Data 5

Percent Non-Detects 64.29%

Number of Distinct Detected Data 5 Number of Non-Detect Data 9

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0016 Minimum Detected -6.438
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Mean of Detected 0.00654 Mean of Detected -5.264

Maximum Detected 0.0114 Maximum Detected -4.474

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00434 SD of Detected 0.826

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.906 Shapiro Wilk Test Statistic 0.922

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Mean 0.00505 Mean -5.5

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00645    95%  H-Stat (DL/2) UCL 0.0109

SD 0.00296 SD 0.782

0.86

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00376

MLE method failed to converge properly Mean in Log Scale -5.93

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0053

SD in Original Scale 0.00342

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00554

k star (bias corrected) 1.048 Data appear Normal at 5% Significance Level

Theta Star 0.00624

nu star 10.48

A-D Test Statistic 0.297 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.36 SD 0.00321

K-S Test Statistic 0.684 Mean 0.00405

0.006

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00111

   95% KM (t) UCL 0.00602

Minimum 0.0016    95% KM (bootstrap t) UCL 0.00583

Assuming Gamma Distribution    95% KM (z) UCL 0.00588

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00619    95% KM (Percentile Bootstrap) UCL 0.00694

Maximum 0.0114    95% KM (BCA) UCL 0.0107
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SD 0.00328 97.5% KM (Chebyshev) UCL 0.011

Median 0.00564 95% KM (Chebyshev) UCL 0.0089

0.00602

Theta star 0.00229

k star 2.696 99% KM (Chebyshev) UCL 0.0151

   95% Gamma Approximate UCL 0.00827    95% KM (Percentile Bootstrap) UCL 0.00694

Nu star 75.5 Potential UCLs to Use

AppChi2 56.49    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (ow-5s)

   95% Adjusted Gamma UCL 0.0086

General Statistics

Number of Valid Data 14 Number of Detected Data 4

Percent Non-Detects 71.43%

Number of Distinct Detected Data 4 Number of Non-Detect Data 10

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00114 Minimum Detected -6.777

Mean of Detected 0.00518 Mean of Detected -5.786

Maximum Detected 0.015 Maximum Detected -4.2

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00657 SD of Detected 1.107

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.701 Shapiro Wilk Test Statistic 0.856

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.00451 Mean -5.586

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0061    95%  H-Stat (DL/2) UCL 0.00793

SD 0.00334 SD 0.614

0.792

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00311

MLE method failed to converge properly Mean in Log Scale -6.129

SD in Log Scale



3658

3659

3660

3661

3662

3663

3664

3665

3666

3667

3668

3669

3670

3671

3672

3673

3674

3675

3676

3677

3678

3679

3680

3681

3682

3683

3684

3685

3686

3687

3688

3689

3690

3691

3692

3693

3694

3695

3696

3697

3698

3699

3700

3701

3702

3703

3704

3705

3706

3707

3708

3709

3710

A B C D E F G H I J K L

   95% Percentile Bootstrap UCL 0.00481

SD in Original Scale 0.00363

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00575

k star (bias corrected) 0.44 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0118

nu star 3.522

A-D Test Statistic 0.601 Nonparametric Statistics

5% A-D Critical Value 0.666 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.402 SD 0.00341

K-S Test Statistic 0.666 Mean 0.00284

0.00465

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00109

   95% KM (t) UCL 0.00477

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00869

Assuming Gamma Distribution    95% KM (z) UCL 0.00463

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00466    95% KM (Percentile Bootstrap) UCL 0.00502

Maximum 0.015    95% KM (BCA) UCL 0.00575

SD 0.00392 97.5% KM (Chebyshev) UCL 0.00966

Median 0.0043 95% KM (Chebyshev) UCL 0.0076

0.00477

Theta star 0.0107

k star 0.436 99% KM (Chebyshev) UCL 0.0137

   95% Gamma Approximate UCL 0.0106

Nu star 12.21 Potential UCLs to Use

AppChi2 5.368    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (park moabi-4)

   95% Adjusted Gamma UCL     N/A

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Copper, dissolved (pge-6)

The data set for variable Copper, dissolved (park moabi-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 17 Number of Detected Data 10

Percent Non-Detects 41.18%

Number of Distinct Detected Data 9 Number of Non-Detect Data 7
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.0034 Minimum Detected -5.684

Mean of Detected 0.0126 Mean of Detected -4.771

Maximum Detected 0.047 Maximum Detected -3.058

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0137 SD of Detected 0.872

Maximum Non-Detect 0.011 Maximum Non-Detect -4.51

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.35%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.704 Shapiro Wilk Test Statistic 0.878

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.00949 Mean -4.983

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0141    95%  H-Stat (DL/2) UCL 0.0135

SD 0.011 SD 0.705

0.751

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00994

MLE yields a negative mean Mean in Log Scale -4.943

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0147

SD in Original Scale 0.0109

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0165

k star (bias corrected) 1.052 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.012

nu star 21.04

A-D Test Statistic 0.801 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.272 SD 0.0107

K-S Test Statistic 0.741 Mean 0.00962

0.0143

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00275

   95% KM (t) UCL 0.0144

Minimum 0.0034    95% KM (bootstrap t) UCL 0.0204

Assuming Gamma Distribution    95% KM (z) UCL 0.0141

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0124    95% KM (Percentile Bootstrap) UCL 0.0143

Maximum 0.047    95% KM (BCA) UCL 0.0143

SD 0.0103 97.5% KM (Chebyshev) UCL 0.0268

Median 0.0107 95% KM (Chebyshev) UCL 0.0216

Theta star 0.0065

k star 1.909 99% KM (Chebyshev) UCL 0.037

Nu star 64.9 Potential UCLs to Use
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0.0144

   95% Gamma Approximate UCL 0.017

AppChi2 47.37    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (pge-7)

   95% Adjusted Gamma UCL 0.0176

General Statistics

Number of Valid Data 15 Number of Detected Data 4

Percent Non-Detects 73.33%

Number of Distinct Detected Data 4 Number of Non-Detect Data 11

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0026 Minimum Detected -5.952

Mean of Detected 0.00803 Mean of Detected -5.118

Maximum Detected 0.0192 Maximum Detected -3.953

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.00758 SD of Detected 0.849

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.945

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.0188 Mean -5.004

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0417    95%  H-Stat (DL/2) UCL 0.026

SD 0.0503 SD 1.021

0.639

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00559

MLE method failed to converge properly Mean in Log Scale -5.395

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00751

SD in Original Scale 0.00438

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0086
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k star (bias corrected) 0.632 Data appear Normal at 5% Significance Level

Theta Star 0.0127

nu star 5.052

A-D Test Statistic 0.382 Nonparametric Statistics

5% A-D Critical Value 0.661 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.398 SD 0.00406

K-S Test Statistic 0.661 Mean 0.00536

0.00803

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00146

   95% KM (t) UCL 0.00794

Minimum 0.0004668    95% KM (bootstrap t) UCL 0.00912

Assuming Gamma Distribution    95% KM (z) UCL 0.00777

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00707    95% KM (Percentile Bootstrap) UCL 0.00861

Maximum 0.0192    95% KM (BCA) UCL 0.00774

SD 0.00464 97.5% KM (Chebyshev) UCL 0.0145

Median 0.00664 95% KM (Chebyshev) UCL 0.0117

0.00794

Theta star 0.00425

k star 1.664 99% KM (Chebyshev) UCL 0.0199

   95% Gamma Approximate UCL 0.0102    95% KM (Percentile Bootstrap) UCL 0.00861

Nu star 49.91 Potential UCLs to Use

AppChi2 34.69    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (pge-8)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 17 Number of Detected Data 7

Percent Non-Detects 58.82%

Number of Distinct Detected Data 6 Number of Non-Detect Data 10

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0028 Minimum Detected -5.878

Mean of Detected 0.00379 Mean of Detected -5.607

Maximum Detected 0.0053 Maximum Detected -5.24

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.00105 SD of Detected 0.263

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.821 Shapiro Wilk Test Statistic 0.856

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Mean 0.016 Mean -5.209

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0361    95%  H-Stat (DL/2) UCL 0.032

SD 0.0474 SD 0.954

0.242

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00378

MLE method failed to converge properly Mean in Log Scale -5.607

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00415

SD in Original Scale 0.0009383

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00419

k star (bias corrected) 9.506 Data appear Normal at 5% Significance Level

Theta Star 0.0003983

nu star 133.1

A-D Test Statistic 0.577 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.312 SD 0.0009702

K-S Test Statistic 0.707 Mean 0.00379

0.00451

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003961

   95% KM (t) UCL 0.00448

Minimum 0.00206    95% KM (bootstrap t) UCL 0.00543

Assuming Gamma Distribution    95% KM (z) UCL 0.00444

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00379    95% KM (Percentile Bootstrap) UCL 0.00446

Maximum 0.0053    95% KM (BCA) UCL 0.00442

SD 0.0009222 97.5% KM (Chebyshev) UCL 0.00626

Median 0.00364 95% KM (Chebyshev) UCL 0.00551

0.00448

Theta star 0.0002698

k star 14.03 99% KM (Chebyshev) UCL 0.00773

   95% Gamma Approximate UCL 0.00423    95% KM (Percentile Bootstrap) UCL 0.00446

Nu star 477.1 Potential UCLs to Use

AppChi2 427.5    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Copper, dissolved (tw-1)

   95% Adjusted Gamma UCL 0.00428

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 4
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (tw-1) was not processed!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Copper, dissolved (tw-2d)

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (tw-2d) was not processed!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Copper, dissolved (tw-2s)

Percent Non-Detects 66.67%

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Copper, dissolved (tw-2s) was not processed!
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K-S Test Statistic 0.759 Mean 1.493

5% K-S Critical Value 0.0853 SD 1.028

A-D Test Statistic 2.267 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

nu star 724.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.07 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.553

   95% BCA Bootstrap UCL 1.626

   95% MLE (Tiku) UCL 1.532 SD in Original Scale 1.054

   95% Percentile Bootstrap UCL 1.619

SD 1.199 SD in Log Scale 0.734

   95% MLE (t) UCL 1.532 Mean in Original Scale 1.471

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.365 Mean in Log Scale 0.133

   95% DL/2 (t) UCL 1.594    95%  H-Stat (DL/2) UCL 1.452

Mean 1.445 Mean 0.0562

SD 1.081 SD 0.848

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0816 5% Lilliefors Critical Value 0.0816

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.126 Lilliefors Test Statistic 0.118

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 1.024 SD of Detected 0.577

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 4.34 Maximum Detected 1.468

Mean of Detected 1.698 Mean of Detected 0.362

Raw Statistics Log-transformed Statistics

Minimum Detected 0.525 Minimum Detected -0.644

Number of Distinct Detected Data 108 Number of Non-Detect Data 25

Percent Non-Detects 17.48%

Fluoride (1)

General Statistics

Number of Valid Data 143 Number of Detected Data 118

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

A B C D E F G H I J K L

   95% DL/2 (t) UCL 3.894    95%  H-Stat (DL/2) UCL 8.874

Mean 2.985 Mean 0.978

SD 1.357 SD 0.554

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.951 Shapiro Wilk Test Statistic 0.889

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 1.45 SD of Detected 0.598

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Detected 4.98 Maximum Detected 1.605

Mean of Detected 3.054 Mean of Detected 0.987

Raw Statistics Log-transformed Statistics

Minimum Detected 0.951 Minimum Detected -0.0502

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Fluoride (cw-1d)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

   95% Adjusted Gamma UCL 1.791

Note: DL/2 is not a recommended method.

AppChi2 137    95% KM (BCA) UCL 1.636

   95% Gamma Approximate UCL 1.788

Theta star 2.55

Nu star 165.7 Potential UCLs to Use

SD 1.056 97.5% KM (Chebyshev) UCL 2.032

k star 0.579 99% KM (Chebyshev) UCL 2.352

Mean 1.477    95% KM (Percentile Bootstrap) UCL 1.639

Median 1.14 95% KM (Chebyshev) UCL 1.869

Minimum 1E-09    95% KM (bootstrap t) UCL 1.647

Maximum 4.34    95% KM (BCA) UCL 1.636

Assuming Gamma Distribution    95% KM (z) UCL 1.635

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.632

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0863

   95% KM (t) UCL 1.636
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Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.169

Skewness 0.567

Median 2.81 SD of log Data 0.166

SD 0.496

Maximum 3.78 Maximum of Log Data 1.33

Mean 2.935 Mean of log Data 1.065

Raw Statistics Log-transformed Statistics

Minimum 2.34 Minimum of Log Data 0.85

Fluoride (cw-1m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL 4.949

Note: DL/2 is not a recommended method.

AppChi2 32.16    95% KM (t) UCL 4.093

   95% Gamma Approximate UCL 4.479    95% KM (Percentile Bootstrap) UCL 3.88

Theta star 1.049

Nu star 46.87 Potential UCLs to Use

SD 1.344 97.5% KM (Chebyshev) UCL 6.478

k star 2.929 99% KM (Chebyshev) UCL 8.509

Mean 3.073    95% KM (Percentile Bootstrap) UCL 3.88

Median 3.238 95% KM (Chebyshev) UCL 5.444

Minimum 0.951    95% KM (bootstrap t) UCL 4.044

Maximum 4.98    95% KM (BCA) UCL 3.912

Assuming Gamma Distribution    95% KM (z) UCL 3.956

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.104

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.548

   95% KM (t) UCL 4.093

K-S Test Statistic 0.71 Mean 3.054

5% K-S Critical Value 0.313 SD 1.343

A-D Test Statistic 0.377 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 33.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.385 Data appear Normal at 5% Significance Level

Theta Star 1.28

   95% BCA Bootstrap UCL 3.739

SD in Original Scale 1.349

   95% Percentile Bootstrap UCL 3.767

SD in Log Scale 0.553

Mean in Original Scale 3.008

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.987
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Warning:  There are only 7 Detected Values in this data

Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 2.165 SD of Detected 0.711

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Detected 7.26 Maximum Detected 1.982

Mean of Detected 3.025 Mean of Detected 0.893

Raw Statistics Log-transformed Statistics

Minimum Detected 0.982 Minimum Detected -0.0182

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Fluoride (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Potential UCL to Use Use 95% Student's-t UCL 3.267

   95% Approximate Gamma UCL 3.303

   95% Adjusted Gamma UCL 3.406

97.5% Chebyshev(Mean, Sd) UCL 4.029

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.678

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 3.225

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.699

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 3.268

Kolmogorov-Smirnov Test Statistic 0.167    95% Percentile Bootstrap UCL 3.223

   95% Standard Bootstrap UCL 3.206

Anderson-Darling Test Statistic 0.242    95% Bootstrap-t UCL 3.338

Adjusted Level of Significance 0.0195    95% CLT UCL 3.223

Adjusted Chi Square Value 356.9    95% Jackknife UCL 3.267

nu star 414.1

Approximate Chi Square Value (.05) 367.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 25.88 Data appear Normal at 5% Significance Level

Theta Star 0.113

   95% Modified-t UCL 3.273    99% Chebyshev (MVUE) UCL 4.648

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.685

   95% Adjusted-CLT UCL 3.261  97.5% Chebyshev (MVUE) UCL 4.01

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.267    95% H-UCL 3.313

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.96
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   95% Adjusted Gamma UCL 5.622

Note: DL/2 is not a recommended method.

AppChi2 18.2    95% KM (t) UCL 4.364

   95% Gamma Approximate UCL 4.935    95% KM (Percentile Bootstrap) UCL 4.093

Theta star 1.637

Nu star 29.63 Potential UCLs to Use

SD 2.005 97.5% KM (Chebyshev) UCL 7.643

k star 1.852 99% KM (Chebyshev) UCL 10.44

Mean 3.032    95% KM (Percentile Bootstrap) UCL 4.093

Median 3.172 95% KM (Chebyshev) UCL 6.222

Minimum 0.982    95% KM (bootstrap t) UCL 5.023

Maximum 7.26    95% KM (BCA) UCL 4.106

Assuming Gamma Distribution    95% KM (z) UCL 4.176

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.362

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.754

   95% KM (t) UCL 4.364

K-S Test Statistic 0.714 Mean 2.936

5% K-S Critical Value 0.314 SD 1.929

A-D Test Statistic 0.391 Nonparametric Statistics

5% A-D Critical Value 0.714 Kaplan-Meier (KM) Method

nu star 21.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.52 Data appear Normal at 5% Significance Level

Theta Star 1.989

   95% BCA Bootstrap UCL 4.418

SD in Original Scale 2.033

   95% Percentile Bootstrap UCL 4.073

SD in Log Scale 0.661

Mean in Original Scale 2.906

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.873

   95% DL/2 (t) UCL 4.307    95%  H-Stat (DL/2) UCL 9.942

Mean 2.959 Mean 0.896

SD 2.013 SD 0.659

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.848 Shapiro Wilk Test Statistic 0.926

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.168

K-S Test Statistic 0.708 Mean 2.959

5% K-S Critical Value 0.311 SD 0.41

A-D Test Statistic 0.259 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

nu star 407.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 29.13 Data appear Normal at 5% Significance Level

Theta Star 0.102

   95% BCA Bootstrap UCL 3.19

SD in Original Scale 0.411

   95% Percentile Bootstrap UCL 3.184

SD in Log Scale 0.142

Mean in Original Scale 2.955

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.075

   95% DL/2 (t) UCL 3.197    95%  H-Stat (DL/2) UCL 4.47

Mean 2.901 Mean 1.055

SD 0.441 SD 0.152

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.967 Shapiro Wilk Test Statistic 0.961

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 0.443 SD of Detected 0.153

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Detected 3.64 Maximum Detected 1.292

Mean of Detected 2.959 Mean of Detected 1.075

Raw Statistics Log-transformed Statistics

Minimum Detected 2.3 Minimum Detected 0.833

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Fluoride (cw-2m)

General Statistics

Number of Valid Data 8 Number of Detected Data 7
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Mean 2.778 Mean 0.73

SD 1.84 SD 0.974

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.881 Shapiro Wilk Test Statistic 0.939

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 1.785 SD of Detected 0.549

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 5.84 Maximum Detected 1.765

Mean of Detected 3.245 Mean of Detected 1.052

Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

Percent Non-Detects 25.00%

Fluoride (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 6

   95% Adjusted Gamma UCL 3.364

Note: DL/2 is not a recommended method.

AppChi2 524.5    95% KM (t) UCL 3.276

   95% Gamma Approximate UCL 3.279    95% KM (Percentile Bootstrap) UCL 3.215

Theta star 0.082

Nu star 579.4 Potential UCLs to Use

SD 0.411 97.5% KM (Chebyshev) UCL 4.005

k star 36.21 99% KM (Chebyshev) UCL 4.626

Mean 2.968    95% KM (Percentile Bootstrap) UCL 3.215

Median 3.063 95% KM (Chebyshev) UCL 3.689

Minimum 2.3    95% KM (bootstrap t) UCL 3.28

Maximum 3.64    95% KM (BCA) UCL 3.196

Assuming Gamma Distribution    95% KM (z) UCL 3.234

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.279

   95% KM (t) UCL 3.276
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Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 0.478 SD of Detected 0.17

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Detected 3.58 Maximum Detected 1.275

Mean of Detected 2.774 Mean of Detected 1.008

Raw Statistics Log-transformed Statistics

Minimum Detected 2.22 Minimum Detected 0.798

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Fluoride (cw-3m)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

   95% Adjusted Gamma UCL 5.031

Note: DL/2 is not a recommended method.

AppChi2 27.65    95% KM (t) UCL 4.029

   95% Gamma Approximate UCL 4.52    95% KM (Percentile Bootstrap) UCL 3.885

Theta star 1.167

Nu star 41.39 Potential UCLs to Use

SD 1.658 97.5% KM (Chebyshev) UCL 6.717

k star 2.587 99% KM (Chebyshev) UCL 9.007

Mean 3.019    95% KM (Percentile Bootstrap) UCL 3.885

Median 2.55 95% KM (Chebyshev) UCL 5.552

Minimum 1.32    95% KM (bootstrap t) UCL 5.124

Maximum 5.84    95% KM (BCA) UCL 3.993

Assuming Gamma Distribution    95% KM (z) UCL 3.875

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.99

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.618

   95% KM (t) UCL 4.029

K-S Test Statistic 0.7 Mean 2.858

5% K-S Critical Value 0.333 SD 1.581

A-D Test Statistic 0.347 Nonparametric Statistics

5% A-D Critical Value 0.7 Kaplan-Meier (KM) Method

nu star 26.18

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.182 Data appear Normal at 5% Significance Level

Theta Star 1.487

   95% BCA Bootstrap UCL 3.993

SD in Original Scale 1.771

   95% Percentile Bootstrap UCL 3.745

SD in Log Scale 0.645

Mean in Original Scale 2.765

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.839

   95% DL/2 (t) UCL 4.01    95%  H-Stat (DL/2) UCL 15.21
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   95% Adjusted Gamma UCL 3.206

Note: DL/2 is not a recommended method.

AppChi2 410.5    95% KM (t) UCL 3.117

   95% Gamma Approximate UCL 3.115    95% KM (Percentile Bootstrap) UCL 3.051

Theta star 0.097

Nu star 459.1 Potential UCLs to Use

SD 0.444 97.5% KM (Chebyshev) UCL 3.903

k star 28.7 99% KM (Chebyshev) UCL 4.573

Mean 2.784    95% KM (Percentile Bootstrap) UCL 3.051

Median 2.812 95% KM (Chebyshev) UCL 3.562

Minimum 2.22    95% KM (bootstrap t) UCL 3.183

Maximum 3.58    95% KM (BCA) UCL 3.068

Assuming Gamma Distribution    95% KM (z) UCL 3.072

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.12

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.181

   95% KM (t) UCL 3.117

K-S Test Statistic 0.707 Mean 2.774

5% K-S Critical Value 0.311 SD 0.443

A-D Test Statistic 0.197 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

nu star 323.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 23.09 Data appear Normal at 5% Significance Level

Theta Star 0.12

   95% BCA Bootstrap UCL 3.059

SD in Original Scale 0.443

   95% Percentile Bootstrap UCL 3.006

SD in Log Scale 0.157

Mean in Original Scale 2.77

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.008

   95% DL/2 (t) UCL 3.044    95%  H-Stat (DL/2) UCL 4.249

Mean 2.74 Mean 0.996

SD 0.453 SD 0.161

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.966

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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K-S Test Statistic 0.71 Mean 3.033

5% K-S Critical Value 0.313 SD 1.298

A-D Test Statistic 0.298 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 36.99

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.642 Data appear Normal at 5% Significance Level

Theta Star 1.163

   95% BCA Bootstrap UCL 3.697

SD in Original Scale 1.335

   95% Percentile Bootstrap UCL 3.716

SD in Log Scale 0.52

Mean in Original Scale 2.991

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.991

   95% DL/2 (t) UCL 3.892    95%  H-Stat (DL/2) UCL 8.332

Mean 3.001 Mean 0.995

SD 1.33 SD 0.519

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.914

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 1.42 SD of Detected 0.56

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Detected 5.01 Maximum Detected 1.611

Mean of Detected 3.073 Mean of Detected 1.006

Raw Statistics Log-transformed Statistics

Minimum Detected 1.01 Minimum Detected 0.00995

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Fluoride (cw-4d)

General Statistics

Number of Valid Data 8 Number of Detected Data 7
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   95% DL/2 (t) UCL 2.282    95%  H-Stat (DL/2) UCL 3.585

Mean 2.03 Mean 0.692

SD 0.376 SD 0.191

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.937

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 5 Maximum Non-Detect 1.609

SD of Detected 0.35 SD of Detected 0.182

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Detected 2.42 Maximum Detected 0.884

Mean of Detected 1.963 Mean of Detected 0.66

Raw Statistics Log-transformed Statistics

Minimum Detected 1.5 Minimum Detected 0.405

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Fluoride (cw-4m)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

   95% Adjusted Gamma UCL 4.84

Note: DL/2 is not a recommended method.

AppChi2 36.44    95% KM (t) UCL 4.023

   95% Gamma Approximate UCL 4.407    95% KM (Percentile Bootstrap) UCL 3.86

Theta star 0.95

Nu star 52.01 Potential UCLs to Use

SD 1.316 97.5% KM (Chebyshev) UCL 6.296

k star 3.25 99% KM (Chebyshev) UCL 8.232

Mean 3.088    95% KM (Percentile Bootstrap) UCL 3.86

Median 3.196 95% KM (Chebyshev) UCL 5.311

Minimum 1.01    95% KM (bootstrap t) UCL 4.017

Maximum 5.01    95% KM (BCA) UCL 3.84

Assuming Gamma Distribution    95% KM (z) UCL 3.892

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.032

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.523

   95% KM (t) UCL 4.023
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Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

Coefficient of Variation 1.224

Skewness 2.561

Median 1.1 SD of log Data 0.798

SD 2.592

Maximum 7.95 Maximum of Log Data 2.073

Mean 2.118 Mean of log Data 0.379

Raw Statistics Log-transformed Statistics

Minimum 0.735 Minimum of Log Data -0.308

Fluoride (mw-1)

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

   95% Adjusted Gamma UCL 2.289

Note: DL/2 is not a recommended method.

AppChi2 363.4    95% KM (t) UCL 2.214

   95% Gamma Approximate UCL 2.219    95% KM (Percentile Bootstrap) UCL 2.16

Theta star 0.077

Nu star 409.3 Potential UCLs to Use

SD 0.325 97.5% KM (Chebyshev) UCL 2.789

k star 25.58 99% KM (Chebyshev) UCL 3.28

Mean 1.97    95% KM (Percentile Bootstrap) UCL 2.16

Median 2.012 95% KM (Chebyshev) UCL 2.54

Minimum 1.5    95% KM (bootstrap t) UCL 2.216

Maximum 2.42    95% KM (BCA) UCL 2.163

Assuming Gamma Distribution    95% KM (z) UCL 2.181

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.216

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.132

   95% KM (t) UCL 2.214

K-S Test Statistic 0.707 Mean 1.963

5% K-S Critical Value 0.311 SD 0.324

A-D Test Statistic 0.297 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

nu star 288.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 20.59 Data appear Normal at 5% Significance Level

Theta Star 0.0953

   95% BCA Bootstrap UCL 2.143

SD in Original Scale 0.324

   95% Percentile Bootstrap UCL 2.136

SD in Log Scale 0.168

Mean in Original Scale 1.959

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.66
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Median 13.8 SD of log Data 0.398

SD 6.584

Maximum 24.6 Maximum of Log Data 3.203

Mean 16.17 Mean of log Data 2.716

Raw Statistics Log-transformed Statistics

Minimum 10 Minimum of Log Data 2.303

Fluoride (mw-10)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 6.388

   95% Approximate Gamma UCL 4.628

   95% Adjusted Gamma UCL 5.999

97.5% Chebyshev(Mean, Sd) UCL 8.236

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.87

Kolmogorov-Smirnov 5% Critical Value 0.317    95% BCA Bootstrap UCL 4.243

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.388

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 11.5

Kolmogorov-Smirnov Test Statistic 0.375    95% Percentile Bootstrap UCL 3.966

   95% Standard Bootstrap UCL 3.606

Anderson-Darling Test Statistic 1.064    95% Bootstrap-t UCL 12.35

Adjusted Level of Significance 0.0158    95% CLT UCL 3.729

Adjusted Chi Square Value 4.682    95% Jackknife UCL 4.022

nu star 13.26

Approximate Chi Square Value (.05) 6.069 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.947 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.236

   95% Modified-t UCL 4.18    99% Chebyshev (MVUE) UCL 7.653

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.422

   95% Adjusted-CLT UCL 4.743  97.5% Chebyshev (MVUE) UCL 5.512

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.022    95% H-UCL 5.607

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.569 Shapiro Wilk Test Statistic 0.777

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Fluoride (mw-11)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Student's-t UCL 21.58

   95% Approximate Gamma UCL 23.56

   95% Adjusted Gamma UCL 27.22

97.5% Chebyshev(Mean, Sd) UCL 32.95

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 42.91

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 20.63

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 27.88

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 23.72

Kolmogorov-Smirnov Test Statistic 0.265    95% Percentile Bootstrap UCL 20.18

   95% Standard Bootstrap UCL 20.19

Anderson-Darling Test Statistic 0.515    95% Bootstrap-t UCL 25.3

Adjusted Level of Significance 0.0122    95% CLT UCL 20.59

Adjusted Chi Square Value 27.84    95% Jackknife UCL 21.58

nu star 46.88

Approximate Chi Square Value (.05) 32.17 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.907 Data appear Normal at 5% Significance Level

Theta Star 4.138

   95% Modified-t UCL 21.7    99% Chebyshev (MVUE) UCL 42.22

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 27.57

   95% Adjusted-CLT UCL 21.32  97.5% Chebyshev (MVUE) UCL 32.51

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.58    95% H-UCL 25.14

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.829 Shapiro Wilk Test Statistic 0.861

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.407

Skewness 0.623



743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767

768

769

770

771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

A B C D E F G H I J K L

   95% Approximate Gamma UCL 1.243

   95% Adjusted Gamma UCL 1.376

97.5% Chebyshev(Mean, Sd) UCL 1.652

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.069

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 1.132

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.44

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 1.208

Kolmogorov-Smirnov Test Statistic 0.233    95% Percentile Bootstrap UCL 1.127

   95% Standard Bootstrap UCL 1.119

Anderson-Darling Test Statistic 0.304    95% Bootstrap-t UCL 1.217

Adjusted Level of Significance 0.0122    95% CLT UCL 1.135

Adjusted Chi Square Value 60.19    95% Jackknife UCL 1.177

nu star 87.16

Approximate Chi Square Value (.05) 66.64 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.263 Data appear Normal at 5% Significance Level

Theta Star 0.131

   95% Modified-t UCL 1.181    99% Chebyshev (MVUE) UCL 2.082

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.446

   95% Adjusted-CLT UCL 1.162  97.5% Chebyshev (MVUE) UCL 1.661

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.177    95% H-UCL 1.28

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.938 Shapiro Wilk Test Statistic 0.952

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.29

Skewness 0.545

Median 0.975 SD of log Data 0.293

SD 0.276

Maximum 1.4 Maximum of Log Data 0.336

Mean 0.95 Mean of log Data -0.0867

Raw Statistics Log-transformed Statistics

Minimum 0.6 Minimum of Log Data -0.511
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Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 8.903

Kolmogorov-Smirnov Test Statistic 0.326    95% Percentile Bootstrap UCL 4.912

   95% Standard Bootstrap UCL 4.831

Anderson-Darling Test Statistic 0.607    95% Bootstrap-t UCL 6.236

Adjusted Level of Significance 0.0122    95% CLT UCL 4.897

Adjusted Chi Square Value 51.01    95% Jackknife UCL 5.102

nu star 76.01

Approximate Chi Square Value (.05) 56.93 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.334 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.629

   95% Modified-t UCL 5.17    99% Chebyshev (MVUE) UCL 8.811

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.092

   95% Adjusted-CLT UCL 5.335  97.5% Chebyshev (MVUE) UCL 7.009

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.102    95% H-UCL 5.395

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.77 Shapiro Wilk Test Statistic 0.837

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.341

Skewness 1.811

Median 3.81 SD of log Data 0.3

SD 1.358

Maximum 6.59 Maximum of Log Data 1.886

Mean 3.985 Mean of log Data 1.342

Raw Statistics Log-transformed Statistics

Minimum 2.9 Minimum of Log Data 1.065

Fluoride (mw-12)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Potential UCL to Use Use 95% Student's-t UCL 1.177
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nu star 106.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.868 Data appear Normal at 5% Significance Level

Theta Star 0.133

   95% Modified-t UCL 1.412    99% Chebyshev (MVUE) UCL 2.501

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.761

   95% Adjusted-CLT UCL 1.332  97.5% Chebyshev (MVUE) UCL 2.011

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.419    95% H-UCL 1.557

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.949 Shapiro Wilk Test Statistic 0.901

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.244

Skewness -0.846

Median 1.24 SD of log Data 0.274

SD 0.288

Maximum 1.5 Maximum of Log Data 0.405

Mean 1.182 Mean of log Data 0.138

Raw Statistics Log-transformed Statistics

Minimum 0.71 Minimum of Log Data -0.342

Fluoride (mw-13)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Approximate Gamma UCL 5.321

   95% Approximate Gamma UCL 5.321

   95% Adjusted Gamma UCL 5.938

97.5% Chebyshev(Mean, Sd) UCL 7.446

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.5

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 5.073

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.401
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.138

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.724    95% H-UCL 2.797

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.946

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.208

Skewness 1.283

Median 2.28 SD of log Data 0.196

SD 0.484

Maximum 3.2 Maximum of Log Data 1.163

Mean 2.327 Mean of log Data 0.828

Raw Statistics Log-transformed Statistics

Minimum 1.8 Minimum of Log Data 0.588

Fluoride (mw-14)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Student's-t UCL 1.419

   95% Approximate Gamma UCL 1.504

   95% Adjusted Gamma UCL 1.648

97.5% Chebyshev(Mean, Sd) UCL 1.916

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.351

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 1.323

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.694

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 1.331

Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 1.347

   95% Standard Bootstrap UCL 1.365

Anderson-Darling Test Statistic 0.323    95% Bootstrap-t UCL 1.379

Adjusted Level of Significance 0.0122    95% CLT UCL 1.375

Adjusted Chi Square Value 76.32    95% Jackknife UCL 1.419

Approximate Chi Square Value (.05) 83.61 Nonparametric Statistics
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.393

Skewness 0.583

Median 0.815 SD of log Data 0.41

SD 0.311

Maximum 1.3 Maximum of Log Data 0.262

Mean 0.79 Mean of log Data -0.303

Raw Statistics Log-transformed Statistics

Minimum 0.4 Minimum of Log Data -0.916

Fluoride (mw-15)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Student's-t UCL 2.724

   95% Approximate Gamma UCL 2.789

   95% Adjusted Gamma UCL 2.985

97.5% Chebyshev(Mean, Sd) UCL 3.56

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.291

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 2.693

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.187

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 4.251

Kolmogorov-Smirnov Test Statistic 0.242    95% Percentile Bootstrap UCL 2.633

   95% Standard Bootstrap UCL 2.62

Anderson-Darling Test Statistic 0.307    95% Bootstrap-t UCL 2.895

Adjusted Level of Significance 0.0122    95% CLT UCL 2.651

Adjusted Chi Square Value 142.2    95% Jackknife UCL 2.724

nu star 182.4

Approximate Chi Square Value (.05) 152.2 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.2 Data appear Normal at 5% Significance Level

Theta Star 0.153

   95% Modified-t UCL 2.742    99% Chebyshev (MVUE) UCL 4.181

   95% Adjusted-CLT UCL 2.762  97.5% Chebyshev (MVUE) UCL 3.49
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Warning:  There are only 5 Values in this data

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.139

Skewness -1.668

Median 2.27 SD of log Data 0.152

SD 0.31

Maximum 2.5 Maximum of Log Data 0.916

Mean 2.226 Mean of log Data 0.792

Raw Statistics Log-transformed Statistics

Minimum 1.7 Minimum of Log Data 0.531

Fluoride (mw-19)

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Potential UCL to Use Use 95% Student's-t UCL 1.046

   95% Approximate Gamma UCL 1.152

   95% Adjusted Gamma UCL 1.331

97.5% Chebyshev(Mean, Sd) UCL 1.582

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.052

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 1.007

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.343

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 1.081

Kolmogorov-Smirnov Test Statistic 0.229    95% Percentile Bootstrap UCL 0.99

   95% Standard Bootstrap UCL 0.976

Anderson-Darling Test Statistic 0.287    95% Bootstrap-t UCL 1.089

Adjusted Level of Significance 0.0122    95% CLT UCL 0.999

Adjusted Chi Square Value 27.78    95% Jackknife UCL 1.046

nu star 46.81

Approximate Chi Square Value (.05) 32.11 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.901 Data appear Normal at 5% Significance Level

Theta Star 0.203

   95% Modified-t UCL 1.051    99% Chebyshev (MVUE) UCL 2.109

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.369

   95% Adjusted-CLT UCL 1.031  97.5% Chebyshev (MVUE) UCL 1.618

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.046    95% H-UCL 1.256

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.953
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Skewness -0.0459

SD 0.943

Coefficient of Variation 0.282

Mean 3.338 Mean of log Data 1.169

Median 3.45 SD of log Data 0.306

Minimum 1.9 Minimum of Log Data 0.642

Maximum 4.77 Maximum of Log Data 1.562

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Recommended UCL exceeds the maximum observation

Fluoride (mw-20-100)

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 2.522

   95% Approximate Gamma UCL 2.612

   95% Adjusted Gamma UCL 2.81

97.5% Chebyshev(Mean, Sd) UCL 3.093

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.607

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 2.384

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.831

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 2.348

Kolmogorov-Smirnov Test Statistic 0.363    95% Percentile Bootstrap UCL 2.404

   95% Standard Bootstrap UCL 2.428

Anderson-Darling Test Statistic 0.601    95% Bootstrap-t UCL 2.415

Adjusted Level of Significance 0.0086    95% CLT UCL 2.454

Adjusted Chi Square Value 183.7    95% Jackknife UCL 2.522

nu star 231.9

Approximate Chi Square Value (.05) 197.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 23.19 Data appear Normal at 5% Significance Level

Theta Star 0.096

   95% Modified-t UCL 2.505    99% Chebyshev (MVUE) UCL 3.729

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.885

   95% Adjusted-CLT UCL 2.344  97.5% Chebyshev (MVUE) UCL 3.17

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.522    95% H-UCL 2.621

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.83 Shapiro Wilk Test Statistic 0.797

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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Raw Statistics Log-transformed Statistics

Minimum 2.45 Minimum of Log Data 0.896

Fluoride (mw-20-130)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Potential UCL to Use Use 95% Student's-t UCL 4.114

   95% Approximate Gamma UCL 4.39

   95% Adjusted Gamma UCL 4.87

97.5% Chebyshev(Mean, Sd) UCL 5.742

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.169

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 3.89

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.016

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 4.084

Kolmogorov-Smirnov Test Statistic 0.229    95% Percentile Bootstrap UCL 3.907

   95% Standard Bootstrap UCL 3.909

Anderson-Darling Test Statistic 0.331    95% Bootstrap-t UCL 4.061

Adjusted Level of Significance 0.0122    95% CLT UCL 3.972

Adjusted Chi Square Value 57.59    95% Jackknife UCL 4.114

nu star 84.01

Approximate Chi Square Value (.05) 63.89 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.001 Data appear Normal at 5% Significance Level

Theta Star 0.477

   95% Modified-t UCL 4.113    99% Chebyshev (MVUE) UCL 7.507

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.169

   95% Adjusted-CLT UCL 3.964  97.5% Chebyshev (MVUE) UCL 5.958

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.114    95% H-UCL 4.582

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.926

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Potential UCL to Use Use 95% Student's-t UCL 3.422

   95% Approximate Gamma UCL 3.498

   95% Adjusted Gamma UCL 3.683

97.5% Chebyshev(Mean, Sd) UCL 4.214

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.907

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 3.292

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.861

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 3.271

Kolmogorov-Smirnov Test Statistic 0.323    95% Percentile Bootstrap UCL 3.303

   95% Standard Bootstrap UCL 3.322

Anderson-Darling Test Statistic 0.552    95% Bootstrap-t UCL 3.391

Adjusted Level of Significance 0.0122    95% CLT UCL 3.353

Adjusted Chi Square Value 252    95% Jackknife UCL 3.422

nu star 304.8

Approximate Chi Square Value (.05) 265.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 25.4 Data appear Normal at 5% Significance Level

Theta Star 0.12

   95% Modified-t UCL 3.416    99% Chebyshev (MVUE) UCL 4.978

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.892

   95% Adjusted-CLT UCL 3.312  97.5% Chebyshev (MVUE) UCL 4.258

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.422    95% H-UCL 3.512

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Test Statistic 0.857

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.151

Skewness -0.499

Median 3.2 SD of log Data 0.156

SD 0.458

Maximum 3.6 Maximum of Log Data 1.281

Mean 3.045 Mean of log Data 1.104
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97.5% Chebyshev(Mean, Sd) UCL 3.014

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 2.257

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.72

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 2.324

Kolmogorov-Smirnov Test Statistic 0.172    95% Percentile Bootstrap UCL 2.269

   95% Standard Bootstrap UCL 2.276

Anderson-Darling Test Statistic 0.247    95% Bootstrap-t UCL 2.325

Adjusted Level of Significance 0.0158    95% CLT UCL 2.297

Adjusted Chi Square Value 171    95% Jackknife UCL 2.343

nu star 212.9

Approximate Chi Square Value (.05) 180.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.21 Data appear Normal at 5% Significance Level

Theta Star 0.134

   95% Modified-t UCL 2.34    99% Chebyshev (MVUE) UCL 3.701

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.769

   95% Adjusted-CLT UCL 2.276  97.5% Chebyshev (MVUE) UCL 3.083

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.343    95% H-UCL 2.448

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.98 Shapiro Wilk Test Statistic 0.946

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.202

Skewness -0.324

Median 2.1 SD of log Data 0.216

SD 0.413

Maximum 2.66 Maximum of Log Data 0.978

Mean 2.04 Mean of log Data 0.694

Raw Statistics Log-transformed Statistics

Minimum 1.34 Minimum of Log Data 0.293

Fluoride (mw-20-70)

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.88 Shapiro Wilk Test Statistic 0.823

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 2.488 Mean of Detected 0.867

SD of Detected 0.766 SD of Detected 0.364

Minimum Detected 1.4 Minimum Detected 0.336

Maximum Detected 3.2 Maximum Detected 1.163

Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-22)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-21) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Percent Non-Detects 25.00%

Fluoride (mw-21)

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Potential UCL to Use Use 95% Student's-t UCL 2.343

   95% Approximate Gamma UCL 2.411

   95% Adjusted Gamma UCL 2.54

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.592
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-23) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

Fluoride (mw-23)

General Statistics

Number of Valid Data 4 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 24.96    95% KM (t) UCL 3.08

   95% Gamma Approximate UCL 3.486    95% KM (Percentile Bootstrap) UCL 2.9

Theta star 0.6

Nu star 38.09 Potential UCLs to Use

SD 0.805 97.5% KM (Chebyshev) UCL 4.643

k star 3.809 99% KM (Chebyshev) UCL 6.051

Mean 2.284    95% KM (Percentile Bootstrap) UCL 2.9

Median 2.65 95% KM (Chebyshev) UCL 3.927

Minimum 1.4    95% KM (bootstrap t) UCL 2.715

Maximum 3.2    95% KM (BCA) UCL 2.98

Assuming Gamma Distribution    95% KM (z) UCL 2.895

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.201

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.38

   95% KM (t) UCL 3.08

K-S Test Statistic 0.657 Mean 2.27

5% K-S Critical Value 0.395 SD 0.736

A-D Test Statistic 0.512 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 24.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.022 Data appear Normal at 5% Significance Level

Theta Star 0.823

   95% BCA Bootstrap UCL 2.77

   95% MLE (Tiku) UCL 3.202 SD in Original Scale 0.937

   95% Percentile Bootstrap UCL 2.78

SD 1.21 SD in Log Scale 0.496

   95% MLE (t) UCL 3.126 Mean in Original Scale 2.192

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.973 Mean in Log Scale 0.695

   95% DL/2 (t) UCL 3.185    95%  H-Stat (DL/2) UCL 6.622

Mean 2.04 Mean 0.416

SD 1.201 SD 1.056

DL/2 Substitution Method DL/2 Substitution Method
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.883 Shapiro Wilk Test Statistic 0.894

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

Coefficient of Variation 0.286

Skewness -0.066

Median 2.7 SD of log Data 0.298

SD 0.778

Maximum 3.5 Maximum of Log Data 1.253

Mean 2.724 Mean of log Data 0.968

Raw Statistics Log-transformed Statistics

Minimum 1.8 Minimum of Log Data 0.588

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-24b)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-24a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

Fluoride (mw-24a)
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Coefficient of Variation 0.103

Median 1.25 SD of log Data 0.107

SD 0.124

Maximum 1.3 Maximum of Log Data 0.262

Mean 1.203 Mean of log Data 0.18

Raw Statistics Log-transformed Statistics

Minimum 1 Minimum of Log Data 0

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-25)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-24br) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

Potential UCL to Use Use 95% Student's-t UCL 3.466

Fluoride (mw-24br)

   95% Adjusted Gamma UCL 4.413

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.188

   95% Approximate Gamma UCL 3.785

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.241

97.5% Chebyshev(Mean, Sd) UCL 4.898

Kolmogorov-Smirnov Test Statistic 0.261    95% Percentile Bootstrap UCL 3.18

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 3.18

Anderson-Darling Test Statistic 0.376    95% Bootstrap-t UCL 3.582

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 3.332

Adjusted Chi Square Value 37    95% Jackknife UCL 3.466

   95% Standard Bootstrap UCL 3.225

Approximate Chi Square Value (.05) 43.15 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 3.297

Theta Star 0.454

nu star 59.95

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.995 Data appear Normal at 5% Significance Level

   95% Adjusted-CLT UCL 3.286  97.5% Chebyshev (MVUE) UCL 4.985

   95% Modified-t UCL 3.464    99% Chebyshev (MVUE) UCL 6.325

   95% Student's-t UCL 3.466    95% H-UCL 3.93

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.303
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Fluoride (mw-26)

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.305

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 1.369

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.705

   95% Approximate Gamma UCL 1.322

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.423

97.5% Chebyshev(Mean, Sd) UCL 1.518

Kolmogorov-Smirnov Test Statistic 0.301    95% Percentile Bootstrap UCL 1.27

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 1.267

Anderson-Darling Test Statistic 0.561    95% Bootstrap-t UCL 1.286

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 1.261

Adjusted Chi Square Value 570.8    95% Jackknife UCL 1.305

   95% Standard Bootstrap UCL 1.278

Approximate Chi Square Value (.05) 591 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 1.286

Theta Star 0.0222

nu star 649.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 54.09 Data appear Normal at 5% Significance Level

   95% Adjusted-CLT UCL 1.264  97.5% Chebyshev (MVUE) UCL 1.532

   95% Modified-t UCL 1.302    99% Chebyshev (MVUE) UCL 1.726

   95% Student's-t UCL 1.305    95% H-UCL 1.322

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.433

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.833 Shapiro Wilk Test Statistic 0.827

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

Skewness -0.998
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Assuming Gamma Distribution    95% KM (z) UCL 0.694

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.737

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.086

   95% KM (t) UCL 0.726

K-S Test Statistic 0.679 Mean 0.553

5% K-S Critical Value 0.358 SD 0.188

A-D Test Statistic 0.308 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 43.36

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.336 Data appear Normal at 5% Significance Level

Theta Star 0.138

   95% BCA Bootstrap UCL 0.682

   95% MLE (Tiku) UCL 0.726 SD in Original Scale 0.203

   95% Percentile Bootstrap UCL 0.68

SD 0.169 SD in Log Scale 0.39

   95% MLE (t) UCL 0.714 Mean in Original Scale 0.555

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.576 Mean in Log Scale -0.649

   95% DL/2 (t) UCL 0.725    95%  H-Stat (DL/2) UCL 0.678

Mean 0.541 Mean -0.698

SD 0.223 SD 0.468

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.915

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.192 SD of Detected 0.363

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.835 Maximum Detected -0.18

Mean of Detected 0.599 Mean of Detected -0.561

Raw Statistics Log-transformed Statistics

Minimum Detected 0.32 Minimum Detected -1.139

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Number of Valid Data 6 Number of Detected Data 5
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SD 0.0464 SD in Log Scale 0.183

   95% MLE (t) UCL 0.678 Mean in Original Scale 0.565

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.634 Mean in Log Scale -0.585

   95% DL/2 (t) UCL 0.688    95%  H-Stat (DL/2) UCL 0.672

Mean 0.522 Mean -0.708

SD 0.174 SD 0.408

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.916

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0983 SD of Detected 0.175

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.68 Maximum Detected -0.386

Mean of Detected 0.59 Mean of Detected -0.539

Raw Statistics Log-transformed Statistics

Minimum Detected 0.46 Minimum Detected -0.777

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

Fluoride (mw-27-20)

General Statistics

Number of Valid Data 5 Number of Detected Data 4

   95% Adjusted Gamma UCL 0.88

Note: DL/2 is not a recommended method.

AppChi2 47.44    95% KM (t) UCL 0.726

   95% Gamma Approximate UCL 0.781    95% KM (Percentile Bootstrap) UCL 0.702

Theta star 0.105

Nu star 64.99 Potential UCLs to Use

SD 0.186 97.5% KM (Chebyshev) UCL 1.09

k star 5.416 99% KM (Chebyshev) UCL 1.408

Mean 0.57    95% KM (Percentile Bootstrap) UCL 0.702

Median 0.565 95% KM (Chebyshev) UCL 0.927

Minimum 0.32    95% KM (bootstrap t) UCL 0.714

Maximum 0.835    95% KM (BCA) UCL 0.724
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Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-27-85)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-27-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Fluoride (mw-27-60)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 164.3    95% KM (t) UCL 0.666

   95% Gamma Approximate UCL 0.685    95% KM (Percentile Bootstrap) UCL 0.656

Theta star 0.0294

Nu star 195.7 Potential UCLs to Use

SD 0.0914 97.5% KM (Chebyshev) UCL 0.861

k star 19.57 99% KM (Chebyshev) UCL 1.038

Mean 0.575    95% KM (Percentile Bootstrap) UCL 0.656

Median 0.57 95% KM (Chebyshev) UCL 0.772

Minimum 0.46    95% KM (bootstrap t) UCL 0.629

Maximum 0.68    95% KM (BCA) UCL 0.662

Assuming Gamma Distribution    95% KM (z) UCL 0.642

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.673

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0476

   95% KM (t) UCL 0.666

K-S Test Statistic 0.656 Mean 0.564

5% K-S Critical Value 0.394 SD 0.0922

A-D Test Statistic 0.321 Nonparametric Statistics

5% A-D Critical Value 0.656 Kaplan-Meier (KM) Method

nu star 91.43

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 11.43 Data appear Normal at 5% Significance Level

Theta Star 0.0516

   95% BCA Bootstrap UCL 0.631

   95% MLE (Tiku) UCL 0.691 SD in Original Scale 0.102

   95% Percentile Bootstrap UCL 0.631
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   95% BCA Bootstrap UCL 0.557

   95% MLE (Tiku) UCL 0.661 SD in Original Scale 0.272

   95% Percentile Bootstrap UCL 0.558

SD 0.0396 SD in Log Scale 1.029

   95% MLE (t) UCL 0.651 Mean in Original Scale 0.408

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.622 Mean in Log Scale -1.233

   95% DL/2 (t) UCL 0.613    95%  H-Stat (DL/2) UCL 1.906

Mean 0.427 Mean -1.128

SD 0.253 SD 0.958

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.806 Shapiro Wilk Test Statistic 0.742

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.264 SD of Detected 1.041

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.68 Maximum Detected -0.386

Mean of Detected 0.457 Mean of Detected -1.085

Raw Statistics Log-transformed Statistics

Minimum Detected 0.05 Minimum Detected -2.996

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Percent Non-Detects 14.29%

Fluoride (mw-28-25)

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-27-85) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!
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Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-29) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-29)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-28-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Percent Non-Detects 33.33%

Fluoride (mw-28-90)

General Statistics

Number of Valid Data 3 Number of Detected Data 2

   95% Adjusted Gamma UCL 1.045

Note: DL/2 is not a recommended method.

AppChi2 8.896    95% KM (t) UCL 0.614

   95% Gamma Approximate UCL 0.84    95% KM (Percentile Bootstrap) UCL 0.608

Theta star 0.349

Nu star 17.31 Potential UCLs to Use

SD 0.249 97.5% KM (Chebyshev) UCL 1.069

k star 1.237 99% KM (Chebyshev) UCL 1.46

Mean 0.431    95% KM (Percentile Bootstrap) UCL 0.608

Median 0.57 95% KM (Chebyshev) UCL 0.869

Minimum 0.05    95% KM (bootstrap t) UCL 0.58

Maximum 0.68    95% KM (BCA) UCL 0.614

Assuming Gamma Distribution    95% KM (z) UCL 0.583

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.616

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.106

   95% KM (t) UCL 0.614

K-S Test Statistic 0.706 Mean 0.409

5% K-S Critical Value 0.336 SD 0.253

A-D Test Statistic 0.799 Nonparametric Statistics

5% A-D Critical Value 0.706 Kaplan-Meier (KM) Method

nu star 12.19

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.016 Data appear Normal at 5% Significance Level

Theta Star 0.449
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   95% Standard Bootstrap UCL 3.44

Anderson-Darling Test Statistic 0.344    95% Bootstrap-t UCL 3.945

Adjusted Level of Significance 0.0122    95% CLT UCL 3.466

Adjusted Chi Square Value 445.3    95% Jackknife UCL 3.524

nu star 514.8

Approximate Chi Square Value (.05) 463.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 42.9 Data appear Normal at 5% Significance Level

Theta Star 0.0747

   95% Modified-t UCL 3.535    99% Chebyshev (MVUE) UCL 4.732

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.874

   95% Adjusted-CLT UCL 3.534  97.5% Chebyshev (MVUE) UCL 4.163

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.524    95% H-UCL 3.556

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Test Statistic 0.934

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.121

Skewness 0.996

Median 3.075 SD of log Data 0.117

SD 0.388

Maximum 3.85 Maximum of Log Data 1.348

Mean 3.205 Mean of log Data 1.159

Raw Statistics Log-transformed Statistics

Minimum 2.78 Minimum of Log Data 1.022

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-3)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.228

   95% DL/2 (t) UCL 4.371    95%  H-Stat (DL/2) UCL 9.639

Mean 2.21 Mean 0.503

SD 2.266 SD 0.758

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Test Statistic 0.94

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 12.5 Maximum Non-Detect 2.526

SD of Detected 0.208 SD of Detected 0.16

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Detected 1.5 Maximum Detected 0.405

Mean of Detected 1.267 Mean of Detected 0.228

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Percent Non-Detects 40.00%

Fluoride (mw-30-30)

General Statistics

Number of Valid Data 5 Number of Detected Data 3

Potential UCL to Use Use 95% Student's-t UCL 3.524

   95% Approximate Gamma UCL 3.562

   95% Adjusted Gamma UCL 3.705

97.5% Chebyshev(Mean, Sd) UCL 4.194

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.781

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 3.483

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.895

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 5.904

Kolmogorov-Smirnov Test Statistic 0.273    95% Percentile Bootstrap UCL 3.458
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General Statistics

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-31-135)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-30-50) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Fluoride (mw-30-50)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 1.523

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 1.5

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 2.017

k star     N/A    99% KM (Chebyshev) UCL 2.462

Mean     N/A       95% KM (Percentile Bootstrap) UCL 1.5

Median     N/A    95% KM (Chebyshev) UCL 1.791

Minimum     N/A       95% KM (bootstrap t) UCL 1.948

Maximum     N/A       95% KM (BCA) UCL 1.44

Assuming Gamma Distribution    95% KM (z) UCL 1.464

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.547

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.12

   95% KM (t) UCL 1.523

K-S Test Statistic     N/A    Mean 1.267

5% K-S Critical Value     N/A    SD 0.17

A-D Test Statistic 0.339 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 1.371

SD in Original Scale 0.147

   95% Percentile Bootstrap UCL 1.36

SD in Log Scale 0.113

Mean in Original Scale 1.262
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Gamma Distribution Test Data Distribution

k star (bias corrected) 18.08 Data appear Normal at 5% Significance Level

   95% Modified-t UCL 3.034    99% Chebyshev (MVUE) UCL 4.553

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.467

   95% Adjusted-CLT UCL 3.026  97.5% Chebyshev (MVUE) UCL 3.833

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.022    95% H-UCL 3.101

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.971

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.187

Skewness 0.885

Median 2.53 SD of log Data 0.182

SD 0.489

Maximum 3.46 Maximum of Log Data 1.241

Mean 2.62 Mean of log Data 0.949

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.693

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-31-60)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-31-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Valid Observations 3 Number of Distinct Observations 3
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Fluoride (mw-33-150)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-32-35) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-32-35)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-32-20) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Fluoride (mw-32-20)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Potential UCL to Use Use 95% Student's-t UCL 3.022

   95% Approximate Gamma UCL 3.092

   95% Adjusted Gamma UCL 3.289

97.5% Chebyshev(Mean, Sd) UCL 3.867

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.607

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 2.987

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.491

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 5.1

Kolmogorov-Smirnov Test Statistic 0.163    95% Percentile Bootstrap UCL 2.93

   95% Standard Bootstrap UCL 2.928

Anderson-Darling Test Statistic 0.249    95% Bootstrap-t UCL 3.133

Adjusted Level of Significance 0.0122    95% CLT UCL 2.949

Adjusted Chi Square Value 172.8    95% Jackknife UCL 3.022

nu star 216.9

Approximate Chi Square Value (.05) 183.9 Nonparametric Statistics

Theta Star 0.145
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Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-33-90)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-33-40) was not processed!

Fluoride (mw-33-40)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-33-210) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-33-210)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-33-150) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 3 Number of Detected Data 0
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-34-80) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

Fluoride (mw-34-80)

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-34-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-34-55)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-34-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-34-100)

The data set for variable Fluoride (mw-33-90) was not processed!
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General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-36-20)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-36-100) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-36-100)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-35-60) was not processed!

Fluoride (mw-35-60)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-35-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 25.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Fluoride (mw-35-135)
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-36-70) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-36-70)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-36-50) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-36-50)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-36-40) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-36-40)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-36-20) was not processed!
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General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-38d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-37s) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-37s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-37d) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-37d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-36-90) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Fluoride (mw-36-90)
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-39-40) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-39-40)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-39-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-39-100)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-38s) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-38s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-38d) was not processed!
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General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-39-80)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-39-70) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-39-70)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-39-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-39-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-39-50) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Fluoride (mw-39-50)
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nu star 191.3

Approximate Chi Square Value (.05) 160.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.94 Data appear Normal at 5% Significance Level

Theta Star 0.141

   95% Modified-t UCL 2.63    99% Chebyshev (MVUE) UCL 4.016

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.023

   95% Adjusted-CLT UCL 2.623  97.5% Chebyshev (MVUE) UCL 3.358

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.619    95% H-UCL 2.696

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.983

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.2

Skewness 0.889

Median 2.2 SD of log Data 0.193

SD 0.449

Maximum 3.01 Maximum of Log Data 1.102

Mean 2.25 Mean of log Data 0.795

Raw Statistics Log-transformed Statistics

Minimum 1.73 Minimum of Log Data 0.548

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-4)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-39-80) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-41d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-40s) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-40s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-40d) was not processed!

Fluoride (mw-40d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Potential UCL to Use Use 95% Student's-t UCL 2.619

   95% Approximate Gamma UCL 2.685

   95% Adjusted Gamma UCL 2.869

97.5% Chebyshev(Mean, Sd) UCL 3.395

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.074

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 2.602

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.049

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 2.916

Kolmogorov-Smirnov Test Statistic 0.143    95% Percentile Bootstrap UCL 2.527

   95% Standard Bootstrap UCL 2.52

Anderson-Darling Test Statistic 0.189    95% Bootstrap-t UCL 2.753

Adjusted Level of Significance 0.0122    95% CLT UCL 2.551

Adjusted Chi Square Value 150    95% Jackknife UCL 2.619
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-42-30) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-42-30)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-41s) was not processed!

Fluoride (mw-41s)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-41m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-41m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-41d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Fluoride (mw-43-75)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-43-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-43-25)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-42-65) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Fluoride (mw-42-65)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-42-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Fluoride (mw-42-55)



2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

2685

2686

2687

2688

2689

2690

2691

2692

2693

2694

2695

2696

2697

2698

2699

2700

2701

2702

2703

A B C D E F G H I J K L

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-45-095a)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-44-125) was not processed!

Fluoride (mw-44-125)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-43-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-43-90)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-43-75) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 1
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Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Coefficient of Variation 0.141

Skewness 0.129

Median 5.555 SD of log Data 0.141

SD 0.789

Maximum 6.6 Maximum of Log Data 1.887

Mean 5.602 Mean of log Data 1.715

Raw Statistics Log-transformed Statistics

Minimum 4.73 Minimum of Log Data 1.554

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-5)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-47-55) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-47-55)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (mw-46-175) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (mw-46-175)

The data set for variable Fluoride (mw-45-095a) was not processed!



2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

2807

2808

2809

A B C D E F G H I J K L

Maximum 8.6 Maximum of Log Data 2.152

Mean 7.897 Mean of log Data 2.063

Raw Statistics Log-transformed Statistics

Minimum 6.87 Minimum of Log Data 1.927

Fluoride (mw-6)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Student's-t UCL 6.251

   95% Approximate Gamma UCL 6.356

   95% Adjusted Gamma UCL 6.662

97.5% Chebyshev(Mean, Sd) UCL 7.613

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.806

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 6.112

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.006

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 5.917

Kolmogorov-Smirnov Test Statistic 0.291    95% Percentile Bootstrap UCL 6.112

   95% Standard Bootstrap UCL 6.089

Anderson-Darling Test Statistic 0.532    95% Bootstrap-t UCL 6.346

Adjusted Level of Significance 0.0122    95% CLT UCL 6.131

Adjusted Chi Square Value 306.5    95% Jackknife UCL 6.251

nu star 364.5

Approximate Chi Square Value (.05) 321.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 30.38 Data appear Normal at 5% Significance Level

Theta Star 0.184

   95% Modified-t UCL 6.253    99% Chebyshev (MVUE) UCL 8.81

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.007

   95% Adjusted-CLT UCL 6.15  97.5% Chebyshev (MVUE) UCL 7.616

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.251    95% H-UCL 6.361

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.866

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



2810

2811

2812

2813

2814

2815

2816

2817

2818

2819

2820

2821

2822

2823

2824

2825

2826

2827

2828

2829

2830

2831

2832

2833

2834

2835

2836

2837

2838

2839

2840

2841

2842

2843

2844

2845

2846

2847

2848

2849

2850

2851

2852

2853

2854

2855

2856

2857

2858

2859

2860

2861

2862

A B C D E F G H I J K L

Fluoride (mw-7)

Potential UCL to Use Use 95% Student's-t UCL 8.472

   95% Approximate Gamma UCL 8.553

   95% Adjusted Gamma UCL 8.81

97.5% Chebyshev(Mean, Sd) UCL 9.681

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.74

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 8.273

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.142

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 8.21

Kolmogorov-Smirnov Test Statistic 0.238    95% Percentile Bootstrap UCL 8.323

   95% Standard Bootstrap UCL 8.327

Anderson-Darling Test Statistic 0.399    95% Bootstrap-t UCL 8.414

Adjusted Level of Significance 0.0122    95% CLT UCL 8.367

Adjusted Chi Square Value 797.5    95% Jackknife UCL 8.472

nu star 889.7

Approximate Chi Square Value (.05) 821.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 74.15 Data appear Normal at 5% Significance Level

Theta Star 0.107

   95% Modified-t UCL 8.459    99% Chebyshev (MVUE) UCL 10.81

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.173

   95% Adjusted-CLT UCL 8.281  97.5% Chebyshev (MVUE) UCL 9.725

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.472    95% H-UCL N/A

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.893

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.0886

Skewness -0.685

Median 8.11 SD of log Data 0.0908

SD 0.7
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2905

2906

2907
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   95% Approximate Gamma UCL 4.857

97.5% Chebyshev(Mean, Sd) UCL 5.68

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.456

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 4.657

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.285

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 4.671

Kolmogorov-Smirnov Test Statistic 0.225    95% Percentile Bootstrap UCL 4.702

   95% Standard Bootstrap UCL 4.68

Anderson-Darling Test Statistic 0.339    95% Bootstrap-t UCL 4.775

Adjusted Level of Significance 0.0122    95% CLT UCL 4.716

Adjusted Chi Square Value 449.3    95% Jackknife UCL 4.794

nu star 519.1

Approximate Chi Square Value (.05) 467.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 43.26 Data appear Normal at 5% Significance Level

Theta Star 0.101

   95% Modified-t UCL 4.793    99% Chebyshev (MVUE) UCL 6.474

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.293

   95% Adjusted-CLT UCL 4.714  97.5% Chebyshev (MVUE) UCL 5.691

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.794    95% H-UCL 4.856

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Test Statistic 0.915

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.117

Skewness -0.0278

Median 4.45 SD of log Data 0.118

SD 0.513

Maximum 5.07 Maximum of Log Data 1.623

Mean 4.372 Mean of log Data 1.469

Raw Statistics Log-transformed Statistics

Minimum 3.78 Minimum of Log Data 1.33

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6



2916

2917

2918

2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

2939

2940

2941

2942

2943

2944

2945

2946

2947

2948

2949

2950

2951

2952

2953

2954

2955

2956

2957

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

A B C D E F G H I J K L

   95% Standard Bootstrap UCL 1.307

Anderson-Darling Test Statistic 0.159    95% Bootstrap-t UCL 1.36

Adjusted Level of Significance 0.0122    95% CLT UCL 1.32

Adjusted Chi Square Value 150.3    95% Jackknife UCL 1.354

nu star 191.7

Approximate Chi Square Value (.05) 160.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.97 Data appear Normal at 5% Significance Level

Theta Star 0.0731

   95% Modified-t UCL 1.355    99% Chebyshev (MVUE) UCL 2.098

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.575

   95% Adjusted-CLT UCL 1.327  97.5% Chebyshev (MVUE) UCL 1.752

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.354    95% H-UCL 1.404

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.989 Shapiro Wilk Test Statistic 0.99

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.194

Skewness 0.187

Median 1.17 SD of log Data 0.196

SD 0.226

Maximum 1.5 Maximum of Log Data 0.405

Mean 1.168 Mean of log Data 0.139

Raw Statistics Log-transformed Statistics

Minimum 0.868 Minimum of Log Data -0.142

Fluoride (mw-8)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Student's-t UCL 4.794

   95% Adjusted Gamma UCL 5.051
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2970

2971

2972

2973

2974

2975

2976

2977

2978

2979

2980
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2982

2983

2984

2985

2986

2987

2988

2989

2990

2991

2992

2993

2994

2995

2996

2997

2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019

3020

3021
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Mean 0.163 Mean -1.936

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.75

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0115 SD of Detected 0.0608

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 0.2 Maximum Detected -1.609

Mean of Detected 0.193 Mean of Detected -1.645

Raw Statistics Log-transformed Statistics

Minimum Detected 0.18 Minimum Detected -1.715

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Fluoride (mw-9)

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Potential UCL to Use Use 95% Student's-t UCL 1.354

   95% Approximate Gamma UCL 1.394

   95% Adjusted Gamma UCL 1.489

97.5% Chebyshev(Mean, Sd) UCL 1.745

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.087

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 1.313

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.57

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 1.326

Kolmogorov-Smirnov Test Statistic 0.155    95% Percentile Bootstrap UCL 1.308
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Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 1.008 SD of Detected 0.443

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 3.91 Maximum Detected 1.364

Mean of Detected 2.478 Mean of Detected 0.821

Raw Statistics Log-transformed Statistics

Minimum Detected 1.14 Minimum Detected 0.131

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Percent Non-Detects 6.25%

Fluoride (ow-1d)

General Statistics

Number of Valid Data 16 Number of Detected Data 15

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.199

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.2

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.222

k star     N/A    99% KM (Chebyshev) UCL 0.241

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.2

Median     N/A    95% KM (Chebyshev) UCL 0.211

Minimum     N/A       95% KM (bootstrap t) UCL 0.193

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.197

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.202

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00537

   95% KM (t) UCL 0.199

K-S Test Statistic     N/A    Mean 0.188

5% K-S Critical Value     N/A    SD 0.0098

A-D Test Statistic 0.619 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.193

SD in Original Scale 0.0132

   95% Percentile Bootstrap UCL 0.193

SD in Log Scale 0.0711

Mean in Original Scale 0.185

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.692

   95% DL/2 (t) UCL 0.224    95%  H-Stat (DL/2) UCL 0.379

SD 0.0739 SD 0.604
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Fluoride (ow-1m)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 3.153

Note: DL/2 is not a recommended method.

AppChi2 67.6    95% KM (t) UCL 2.847

   95% Gamma Approximate UCL 3.057    95% KM (Percentile Bootstrap) UCL 2.816

Theta star 0.849

Nu star 88.26 Potential UCLs to Use

SD 1.116 97.5% KM (Chebyshev) UCL 4.005

k star 2.758 99% KM (Chebyshev) UCL 4.961

Mean 2.342    95% KM (Percentile Bootstrap) UCL 2.816

Median 2.33 95% KM (Chebyshev) UCL 3.519

Minimum 0.296    95% KM (bootstrap t) UCL 2.844

Maximum 3.91    95% KM (BCA) UCL 2.822

Assuming Gamma Distribution    95% KM (z) UCL 2.819

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.845

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.258

   95% KM (t) UCL 2.847

K-S Test Statistic 0.738 Mean 2.394

5% K-S Critical Value 0.222 SD 0.997

A-D Test Statistic 0.481 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 144.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.817 Data appear Normal at 5% Significance Level

Theta Star 0.514

   95% BCA Bootstrap UCL 2.792

   95% MLE (Tiku) UCL 2.82 SD in Original Scale 1.062

   95% Percentile Bootstrap UCL 2.809

SD 1.118 SD in Log Scale 0.504

   95% MLE (t) UCL 2.815 Mean in Original Scale 2.372

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.325 Mean in Log Scale 0.755

   95% DL/2 (t) UCL 2.83    95%  H-Stat (DL/2) UCL 3.089

Mean 2.339 Mean 0.683

SD 1.122 SD 0.698

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.906 Shapiro Wilk Test Statistic 0.903
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3142

3143
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3153
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Median 2.385 SD of log Data 0.0844

Maximum 2.74 Maximum of Log Data 1.008

Mean 2.371 Mean of log Data 0.86

Raw Statistics Log-transformed Statistics

Minimum 2.04 Minimum of Log Data 0.713

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

or 95% Modified-t UCL 2.077

Fluoride (ow-1s)

Potential UCL to Use Use 95% Student's-t UCL 2.084

   95% Approximate Gamma UCL 2.157

   95% Adjusted Gamma UCL 2.191

97.5% Chebyshev(Mean, Sd) UCL 2.622

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.065

Kolmogorov-Smirnov 5% Critical Value 0.215    95% BCA Bootstrap UCL 2.03

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.396

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 2.039

Kolmogorov-Smirnov Test Statistic 0.257    95% Percentile Bootstrap UCL 2.053

   95% Standard Bootstrap UCL 2.061

Anderson-Darling Test Statistic 1.501    95% Bootstrap-t UCL 2.044

Adjusted Level of Significance 0.0335    95% CLT UCL 2.072

Adjusted Chi Square Value 255.7    95% Jackknife UCL 2.084

nu star 298.9

Approximate Chi Square Value (.05) 259.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.342 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.201

   95% Modified-t UCL 2.077    99% Chebyshev (MVUE) UCL 3.517

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.604

   95% Adjusted-CLT UCL 2.025  97.5% Chebyshev (MVUE) UCL 2.912

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.084    95% H-UCL 2.245

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.73

Coefficient of Variation 0.255

Skewness -1.472

Median 2.015 SD of log Data 0.34

SD 0.478

Maximum 2.41 Maximum of Log Data 0.88

Mean 1.875 Mean of log Data 0.584

Raw Statistics Log-transformed Statistics

Minimum 0.693 Minimum of Log Data -0.367
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3192
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3214

3215

3216

3217

3218

3219

3220

3221

3222

3223

3224

3225

3226

3227

3228

3229

3230

3231

3232

3233

A B C D E F G H I J K L

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.358 SD of Detected 0.229

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 2.38 Maximum Detected 0.867

Mean of Detected 1.731 Mean of Detected 0.526

Raw Statistics Log-transformed Statistics

Minimum Detected 0.966 Minimum Detected -0.0346

Number of Distinct Detected Data 11 Number of Non-Detect Data 1

Percent Non-Detects 6.67%

Fluoride (ow-2d)

General Statistics

Number of Valid Data 15 Number of Detected Data 14

Potential UCL to Use Use 95% Student's-t UCL 2.466

   95% Approximate Gamma UCL 2.47

   95% Adjusted Gamma UCL 2.483

97.5% Chebyshev(Mean, Sd) UCL 2.703

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.9

Kolmogorov-Smirnov 5% Critical Value 0.228    95% BCA Bootstrap UCL 2.454

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.603

Anderson-Darling 5% Critical Value 0.733    95% Hall's Bootstrap UCL 2.456

Kolmogorov-Smirnov Test Statistic 0.11    95% Percentile Bootstrap UCL 2.456

   95% Standard Bootstrap UCL 2.454

Anderson-Darling Test Statistic 0.208    95% Bootstrap-t UCL 2.462

Adjusted Level of Significance 0.0312    95% CLT UCL 2.459

Adjusted Chi Square Value 3197    95% Jackknife UCL 2.466

nu star 3348

Approximate Chi Square Value (.05) 3215 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 119.6 Data appear Normal at 5% Significance Level

Theta Star 0.0198

   95% Modified-t UCL 2.465    99% Chebyshev (MVUE) UCL 2.904

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.605

   95% Adjusted-CLT UCL 2.458  97.5% Chebyshev (MVUE) UCL 2.706

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.466    95% H-UCL N/A

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.978 Shapiro Wilk Test Statistic 0.975

Coefficient of Variation 0.0838

Skewness -0.0342

SD 0.199
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Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Percent Non-Detects 6.67%

Fluoride (ow-2m)

General Statistics

Number of Valid Data 15 Number of Detected Data 14

   95% Adjusted Gamma UCL 1.925

Note: DL/2 is not a recommended method.

AppChi2 338.6    95% KM (t) UCL 1.862

   95% Gamma Approximate UCL 1.896    95% KM (Percentile Bootstrap) UCL 1.86

Theta star 0.131

Nu star 382.9 Potential UCLs to Use

SD 0.405 97.5% KM (Chebyshev) UCL 2.323

k star 12.76 99% KM (Chebyshev) UCL 2.705

Mean 1.676    95% KM (Percentile Bootstrap) UCL 1.86

Median 1.71 95% KM (Chebyshev) UCL 2.129

Minimum 0.91    95% KM (bootstrap t) UCL 1.857

Maximum 2.38    95% KM (BCA) UCL 1.866

Assuming Gamma Distribution    95% KM (z) UCL 1.85

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.861

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.103

   95% KM (t) UCL 1.862

K-S Test Statistic 0.734 Mean 1.68

5% K-S Critical Value 0.228 SD 0.384

A-D Test Statistic 0.668 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 492.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 17.6 Data appear Normal at 5% Significance Level

Theta Star 0.0983

   95% BCA Bootstrap UCL 1.843

   95% MLE (Tiku) UCL 1.865 SD in Original Scale 0.392

   95% Percentile Bootstrap UCL 1.833

SD 0.483 SD in Log Scale 0.258

   95% MLE (t) UCL 1.858 Mean in Original Scale 1.683

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.638 Mean in Log Scale 0.492

   95% DL/2 (t) UCL 1.867    95%  H-Stat (DL/2) UCL 1.936

Mean 1.632 Mean 0.399

SD 0.515 SD 0.541

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.935 Shapiro Wilk Test Statistic 0.883
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AppChi2 474.1    95% KM (Chebyshev) UCL 2.282

   95% Gamma Approximate UCL 2.057

Theta star 0.106

Nu star 526.3 Potential UCLs to Use

SD 0.367 97.5% KM (Chebyshev) UCL 2.473

k star 17.54 99% KM (Chebyshev) UCL 2.846

Mean 1.853    95% KM (Percentile Bootstrap) UCL 2.009

Median 1.88 95% KM (Chebyshev) UCL 2.282

Minimum 0.991    95% KM (bootstrap t) UCL 1.987

Maximum 2.29    95% KM (BCA) UCL 2.022

Assuming Gamma Distribution    95% KM (z) UCL 2.009

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.03

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.101

   95% KM (t) UCL 2.02

K-S Test Statistic 0.734 Mean 1.843

5% K-S Critical Value 0.228 SD 0.376

A-D Test Statistic 1.049 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 646.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 23.07 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0825

   95% BCA Bootstrap UCL 1.973

   95% MLE (Tiku) UCL 2.031 SD in Original Scale 0.355

   95% Percentile Bootstrap UCL 1.991

SD 0.492 SD in Log Scale 0.225

   95% MLE (t) UCL 2.024 Mean in Original Scale 1.859

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.8 Mean in Log Scale 0.599

   95% DL/2 (t) UCL 2.033    95%  H-Stat (DL/2) UCL 2.184

Mean 1.793 Mean 0.492

SD 0.528 SD 0.556

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.734

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.322 SD of Detected 0.206

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 2.29 Maximum Detected 0.829

Mean of Detected 1.904 Mean of Detected 0.627

Raw Statistics Log-transformed Statistics

Minimum Detected 0.991 Minimum Detected -0.00904
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Fluoride (ow-3d)

Potential UCL to Use Use 95% Student's-t UCL 4.551

   95% Approximate Gamma UCL 4.567

   95% Adjusted Gamma UCL 4.607

97.5% Chebyshev(Mean, Sd) UCL 5.233

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.798

Kolmogorov-Smirnov 5% Critical Value 0.228    95% BCA Bootstrap UCL 4.531

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.945

Anderson-Darling 5% Critical Value 0.733    95% Hall's Bootstrap UCL 4.521

Kolmogorov-Smirnov Test Statistic 0.14    95% Percentile Bootstrap UCL 4.532

   95% Standard Bootstrap UCL 4.525

Anderson-Darling Test Statistic 0.381    95% Bootstrap-t UCL 4.563

Adjusted Level of Significance 0.0312    95% CLT UCL 4.532

Adjusted Chi Square Value 1245    95% Jackknife UCL 4.551

nu star 1340

Approximate Chi Square Value (.05) 1256 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 47.86 Data appear Normal at 5% Significance Level

Theta Star 0.0894

   95% Modified-t UCL 4.552    99% Chebyshev (MVUE) UCL 5.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.946

   95% Adjusted-CLT UCL 4.54  97.5% Chebyshev (MVUE) UCL 5.234

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.551    95% H-UCL 4.574

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.939

Coefficient of Variation 0.133

Skewness 0.188

Median 4.27 SD of log Data 0.133

SD 0.571

Maximum 5.23 Maximum of Log Data 1.654

Mean 4.281 Mean of log Data 1.446

Raw Statistics Log-transformed Statistics

Minimum 3.5 Minimum of Log Data 1.253

Fluoride (ow-2s)

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 2.084

Note: DL/2 is not a recommended method.
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Maximum Detected 4.56 Maximum Detected 1.517

Raw Statistics Log-transformed Statistics

Minimum Detected 1.11 Minimum Detected 0.104

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Percent Non-Detects 6.67%

General Statistics

Number of Valid Data 15 Number of Detected Data 14

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (ow-5d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (ow-3s) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (ow-3s)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (ow-3m) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (ow-3m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (ow-3d) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1
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   95% Adjusted Gamma UCL 2.674

Note: DL/2 is not a recommended method.

AppChi2 80.44    95% KM (BCA) UCL 2.535

   95% Gamma Approximate UCL 2.593

Theta star 0.592

Nu star 102.8 Potential UCLs to Use

SD 1.008 97.5% KM (Chebyshev) UCL 3.598

k star 3.428 99% KM (Chebyshev) UCL 4.503

Mean 2.028    95% KM (Percentile Bootstrap) UCL 2.491

Median 1.86 95% KM (Chebyshev) UCL 3.138

Minimum 0.423    95% KM (bootstrap t) UCL 2.732

Maximum 4.56    95% KM (BCA) UCL 2.535

Assuming Gamma Distribution    95% KM (z) UCL 2.476

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.498

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.244

   95% KM (t) UCL 2.504

K-S Test Statistic 0.737 Mean 2.074

5% K-S Critical Value 0.229 SD 0.911

A-D Test Statistic 0.496 Nonparametric Statistics

5% A-D Critical Value 0.737 Kaplan-Meier (KM) Method

nu star 152.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.437 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.394

   95% BCA Bootstrap UCL 2.562

   95% MLE (Tiku) UCL 2.47 SD in Original Scale 0.971

   95% Percentile Bootstrap UCL 2.479

SD 1.024 SD in Log Scale 0.446

   95% MLE (t) UCL 2.469 Mean in Original Scale 2.052

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.003 Mean in Log Scale 0.625

   95% DL/2 (t) UCL 2.484    95%  H-Stat (DL/2) UCL 2.456

Mean 2.017 Mean 0.549

SD 1.028 SD 0.653

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic 0.95

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.939 SD of Detected 0.387

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Mean of Detected 2.143 Mean of Detected 0.687



3499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3509

3510

3511

3512

3513

3514

3515

3516

3517

3518

3519

3520

3521

3522

3523

3524

3525

3526

3527

3528

3529

3530

3531

3532

3533

3534

3535

3536

3537

3538

3539

3540

3541

3542

3543

3544

3545

3546

3547

3548

3549

3550

3551

A B C D E F G H I J K L

Mean 2.405    95% KM (Percentile Bootstrap) UCL 2.845

Median 2.72 95% KM (Chebyshev) UCL 3.486

Minimum 0.582    95% KM (bootstrap t) UCL 2.835

Maximum 3.97    95% KM (BCA) UCL 2.847

Assuming Gamma Distribution    95% KM (z) UCL 2.834

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.859

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.24

   95% KM (t) UCL 2.862

K-S Test Statistic 0.736 Mean 2.438

5% K-S Critical Value 0.229 SD 0.897

A-D Test Statistic 0.728 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

nu star 162

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.786 Data appear Normal at 5% Significance Level

Theta Star 0.438

   95% BCA Bootstrap UCL 2.777

   95% MLE (Tiku) UCL 2.848 SD in Original Scale 0.946

   95% Percentile Bootstrap UCL 2.835

SD 1.025 SD in Log Scale 0.467

   95% MLE (t) UCL 2.839 Mean in Original Scale 2.428

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.373 Mean in Log Scale 0.797

   95% DL/2 (t) UCL 2.853    95%  H-Stat (DL/2) UCL 3.187

Mean 2.383 Mean 0.711

SD 1.033 SD 0.703

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.869

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.88 SD of Detected 0.413

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 3.97 Maximum Detected 1.379

Mean of Detected 2.536 Mean of Detected 0.86

Raw Statistics Log-transformed Statistics

Minimum Detected 1.07 Minimum Detected 0.0677

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Percent Non-Detects 6.67%

Fluoride (ow-5m)

General Statistics

Number of Valid Data 15 Number of Detected Data 14
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   95% Approximate Gamma UCL 2.456

   95% Adjusted Gamma UCL 2.474

97.5% Chebyshev(Mean, Sd) UCL 2.784

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.064

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 2.427

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.641

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 2.433

Kolmogorov-Smirnov Test Statistic 0.151    95% Percentile Bootstrap UCL 2.437

   95% Standard Bootstrap UCL 2.43

Anderson-Darling Test Statistic 0.347    95% Bootstrap-t UCL 2.438

Adjusted Level of Significance 0.0324    95% CLT UCL 2.436

Adjusted Chi Square Value 1443    95% Jackknife UCL 2.445

nu star 1544

Approximate Chi Square Value (.05) 1454 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 51.48 Data appear Normal at 5% Significance Level

Theta Star 0.0449

   95% Modified-t UCL 2.444    99% Chebyshev (MVUE) UCL 3.091

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.654

   95% Adjusted-CLT UCL 2.43  97.5% Chebyshev (MVUE) UCL 2.801

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.445    95% H-UCL 2.461

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Test Statistic 0.948

Coefficient of Variation 0.127

Skewness -0.28

Median 2.25 SD of log Data 0.131

SD 0.293

Maximum 2.82 Maximum of Log Data 1.037

Mean 2.312 Mean of log Data 0.83

Raw Statistics Log-transformed Statistics

Minimum 1.69 Minimum of Log Data 0.525

Fluoride (ow-5s)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 3.126

Note: DL/2 is not a recommended method.

AppChi2 89.93    95% KM (t) UCL 2.862

   95% Gamma Approximate UCL 3.037    95% KM (Percentile Bootstrap) UCL 2.845

Theta star 0.636

Nu star 113.5 Potential UCLs to Use

SD 0.987 97.5% KM (Chebyshev) UCL 3.94

k star 3.784 99% KM (Chebyshev) UCL 4.831
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General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (pge-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (pge-7) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (pge-7)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (pge-6) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (pge-6)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (pe-1) was not processed!

Fluoride (pe-1)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Potential UCL to Use Use 95% Student's-t UCL 2.445
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (tw-2s) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (tw-2s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (tw-2d) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Fluoride (tw-2d)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Fluoride (pge-8) was not processed!
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A-D Test Statistic 1.093 Nonparametric Statistics

Theta Star 0.00878

nu star 254.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.158 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00891

   95% BCA Bootstrap UCL 0.00897

   95% MLE (t) UCL 0.00695 Mean in Original Scale 0.00773

   95% MLE (Tiku) UCL 0.00706 SD in Original Scale 0.00838

Mean 0.00543 Mean in Log Scale -5.694

SD 0.0112 SD in Log Scale 1.514

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.00848 SD 1.982

   95% DL/2 (t) UCL 0.00876    95%  H-Stat (DL/2) UCL 0.0145

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00761 Mean -6.043

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.148 Lilliefors Test Statistic 0.181

5% Lilliefors Critical Value 0.0845 5% Lilliefors Critical Value 0.0845

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 32.43%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 48

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 100

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00844 SD of Detected 1.182

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 0.0376 Maximum Detected -3.281

Mean of Detected 0.0102 Mean of Detected -5.066

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00022 Minimum Detected -8.422

Number of Distinct Detected Data 83 Number of Non-Detect Data 38

Percent Non-Detects 25.68%

Hexavalent chromium (1)

General Statistics

Number of Valid Data 148 Number of Detected Data 110

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

Mean of Detected 0.00115 Mean of Detected -6.769

SD of Detected 7.071E-05 SD of Detected 0.0615

Minimum Detected 0.0011 Minimum Detected -6.812

Maximum Detected 0.0012 Maximum Detected -6.725

Percent Non-Detects 75.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 8 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Note: DL/2 is not a recommended method.

Hexavalent chromium (cw-1d)

General Statistics

   95% Gamma Approximate UCL 0.0103

   95% Adjusted Gamma UCL 0.0103

Nu star 109.9 Potential UCLs to Use

AppChi2 86.66    95% KM (Chebyshev) UCL 0.0107

k star 0.371 99% KM (Chebyshev) UCL 0.0146

Theta star 0.0219

Median 0.00564 95% KM (Chebyshev) UCL 0.0107

SD 0.00814 97.5% KM (Chebyshev) UCL 0.012

Maximum 0.0376    95% KM (BCA) UCL 0.00877

Mean 0.00812    95% KM (Percentile Bootstrap) UCL 0.00876

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00877

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00886

   95% KM (t) UCL 0.00878

Assuming Gamma Distribution    95% KM (z) UCL 0.00877

5% K-S Critical Value 0.0891 SD 0.00844

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0006973

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.778 Mean 0.00762
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Raw Statistics Log-transformed Statistics

Hexavalent chromium (cw-1m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00114

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0012

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00122

k star     N/A    99% KM (Chebyshev) UCL 0.00128

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0012

Median     N/A    95% KM (Chebyshev) UCL 0.00118

Minimum     N/A       95% KM (bootstrap t) UCL 0.00111

Maximum     N/A       95% KM (BCA) UCL 0.0012

Assuming Gamma Distribution    95% KM (z) UCL 0.00114

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00118

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.654E-05

   95% KM (t) UCL 0.00114

K-S Test Statistic     N/A    Mean 0.00111

5% K-S Critical Value     N/A    SD 3.307E-05

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0008539    95%  H-Stat (DL/2) UCL 0.00138

Mean 0.0006125 Mean -7.594

SD 0.0003603 SD 0.754

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1
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Number of Distinct Detected Data 4 Number of Non-Detect Data 4

Hexavalent chromium (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 4

Potential UCL to Use Use 95% Student's-t UCL 0.0161

   95% Approximate Gamma UCL 0.0181

   95% Adjusted Gamma UCL 0.0199

97.5% Chebyshev(Mean, Sd) UCL 0.0237

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0302

Kolmogorov-Smirnov 5% Critical Value 0.295    95% BCA Bootstrap UCL 0.015

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0204

Anderson-Darling 5% Critical Value 0.719    95% Hall's Bootstrap UCL 0.0149

Kolmogorov-Smirnov Test Statistic 0.303    95% Percentile Bootstrap UCL 0.0153

   95% Standard Bootstrap UCL 0.0155

Anderson-Darling Test Statistic 0.699    95% Bootstrap-t UCL 0.0154

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0157

Adjusted Chi Square Value 34.24    95% Jackknife UCL 0.0161

nu star 53.34

Approximate Chi Square Value (.05) 37.56 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.334 Data appear Normal at 5% Significance Level

Theta Star 0.00383

   95% Modified-t UCL 0.016    99% Chebyshev (MVUE) UCL 0.0377

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0239

   95% Adjusted-CLT UCL 0.015  97.5% Chebyshev (MVUE) UCL 0.0285

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0161    95% H-UCL 0.0216

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.89 Shapiro Wilk Test Statistic 0.797

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.387

Skewness -1.008

Median 0.0142 SD of log Data 0.531

SD 0.00495

Maximum 0.0181 Maximum of Log Data -4.012

Mean 0.0128 Mean of log Data -4.459

Minimum 0.0039 Minimum of Log Data -5.547
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Minimum 0.00164    95% KM (bootstrap t) UCL 0.00373

Maximum 0.0033    95% KM (BCA) UCL 0.00308

Assuming Gamma Distribution    95% KM (z) UCL 0.00255

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00256

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002362

   95% KM (t) UCL 0.00261

K-S Test Statistic 0.657 Mean 0.00216

5% K-S Critical Value 0.395 SD 0.0005787

A-D Test Statistic 0.415 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 32.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.01 Data appear Normal at 5% Significance Level

Theta Star 0.0006296

   95% BCA Bootstrap UCL 0.00239

   95% MLE (Tiku) UCL 0.00314 SD in Original Scale 0.0009665

   95% Percentile Bootstrap UCL 0.0023

SD 0.0006379 SD in Log Scale 0.565

   95% MLE (t) UCL 0.00296 Mean in Original Scale 0.00176

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00254 Mean in Log Scale -6.479

   95% DL/2 (t) UCL 0.00231    95%  H-Stat (DL/2) UCL 0.00214

Mean 0.00151 Mean -6.808

SD 0.00118 SD 0.87

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.883 Shapiro Wilk Test Statistic 0.883

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0007366 SD of Detected 0.298

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0033 Maximum Detected -5.714

Mean of Detected 0.00253 Mean of Detected -6.014

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0018 Minimum Detected -6.32

Percent Non-Detects 50.00%
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   95% Standard Bootstrap UCL 0.0153

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0154

Adjusted Chi Square Value 2864    95% Jackknife UCL 0.0154

nu star 3023

Approximate Chi Square Value (.05) 2896 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 188.9 Data appear Normal at 5% Significance Level

Theta Star 7.854E-05

   95% Modified-t UCL 0.0154    99% Chebyshev (MVUE) UCL 0.0181

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0163

   95% Adjusted-CLT UCL 0.0152  97.5% Chebyshev (MVUE) UCL 0.0169

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0154    95% H-UCL N/A

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.894

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.0605

Skewness -0.982

Median 0.015 SD of log Data 0.0621

SD 0.0008975

Maximum 0.0158 Maximum of Log Data -4.148

Mean 0.0148 Mean of log Data -4.212

Raw Statistics Log-transformed Statistics

Minimum 0.0131 Minimum of Log Data -4.335

Hexavalent chromium (cw-2m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 129.9    95% KM (t) UCL 0.00261

   95% Gamma Approximate UCL 0.00307    95% KM (Percentile Bootstrap) UCL 0.00304

Theta star 0.0002557

Nu star 158 Potential UCLs to Use

SD 0.0006643 97.5% KM (Chebyshev) UCL 0.00364

k star 9.874 99% KM (Chebyshev) UCL 0.00451

Mean 0.00253    95% KM (Percentile Bootstrap) UCL 0.00304

Median 0.0026 95% KM (Chebyshev) UCL 0.00319
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   95% MLE (Tiku) UCL 0.00377 SD in Original Scale 0.00123

SD 0.0009372 SD in Log Scale 0.539

   95% MLE (t) UCL 0.00361 Mean in Original Scale 0.00229

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00298 Mean in Log Scale -6.204

   95% DL/2 (t) UCL 0.00304    95%  H-Stat (DL/2) UCL 0.00435

Mean 0.00204 Mean -6.517

SD 0.0015 SD 0.93

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.856 Shapiro Wilk Test Statistic 0.921

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00105 SD of Detected 0.323

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0047 Maximum Detected -5.36

Mean of Detected 0.00296 Mean of Detected -5.867

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

Hexavalent chromium (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 5

Potential UCL to Use Use 95% Student's-t UCL 0.0154

   95% Approximate Gamma UCL 0.0155

   95% Adjusted Gamma UCL 0.0157

97.5% Chebyshev(Mean, Sd) UCL 0.0168

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.018

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.0153

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0162

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 0.0153

Kolmogorov-Smirnov Test Statistic 0.211    95% Percentile Bootstrap UCL 0.0153

Anderson-Darling Test Statistic 0.408    95% Bootstrap-t UCL 0.0153
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.253

Skewness -0.983

Median 0.011 SD of log Data 0.289

SD 0.00244

Maximum 0.0118 Maximum of Log Data -4.44

Mean 0.00965 Mean of log Data -4.674

Raw Statistics Log-transformed Statistics

Minimum 0.0057 Minimum of Log Data -5.167

Hexavalent chromium (cw-3m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 7

   95% Adjusted Gamma UCL 0.00362

Note: DL/2 is not a recommended method.

AppChi2 99.25    95% KM (t) UCL 0.00326

   95% Gamma Approximate UCL 0.00342    95% KM (Percentile Bootstrap) UCL 0.00333

Theta star 0.0003535

Nu star 124 Potential UCLs to Use

SD 0.0009042 97.5% KM (Chebyshev) UCL 0.00476

k star 7.748 99% KM (Chebyshev) UCL 0.00604

Mean 0.00274    95% KM (Percentile Bootstrap) UCL 0.00333

Median 0.0025 95% KM (Chebyshev) UCL 0.00411

Minimum 0.00176    95% KM (bootstrap t) UCL 0.00409

Maximum 0.0047    95% KM (BCA) UCL 0.0034

Assuming Gamma Distribution    95% KM (z) UCL 0.00317

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00321

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003457

   95% KM (t) UCL 0.00326

K-S Test Statistic 0.679 Mean 0.0026

5% K-S Critical Value 0.358 SD 0.0008746

A-D Test Statistic 0.392 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 47.19

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.719 Data appear Normal at 5% Significance Level

Theta Star 0.0006273

   95% BCA Bootstrap UCL 0.00307

   95% Percentile Bootstrap UCL 0.00298
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Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0004646 SD of Detected 0.164

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0034 Maximum Detected -5.684

Mean of Detected 0.00278 Mean of Detected -5.897

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0023 Minimum Detected -6.075

Number of Distinct Detected Data 4 Number of Non-Detect Data 4

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 8 Number of Detected Data 4

or 95% Modified-t UCL 0.0112

Hexavalent chromium (cw-4d)

Potential UCL to Use Use 95% Student's-t UCL 0.0113

   95% Approximate Gamma UCL 0.0118

   95% Adjusted Gamma UCL 0.0124

97.5% Chebyshev(Mean, Sd) UCL 0.015

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0182

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.0108

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0134

Anderson-Darling 5% Critical Value 0.716    95% Hall's Bootstrap UCL 0.0107

Kolmogorov-Smirnov Test Statistic 0.301    95% Percentile Bootstrap UCL 0.0109

   95% Standard Bootstrap UCL 0.011

Anderson-Darling Test Statistic 0.877    95% Bootstrap-t UCL 0.011

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0111

Adjusted Chi Square Value 118.5    95% Jackknife UCL 0.0113

nu star 152.4

Approximate Chi Square Value (.05) 124.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.524 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00101

   95% Modified-t UCL 0.0112    99% Chebyshev (MVUE) UCL 0.0196

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.014

   95% Adjusted-CLT UCL 0.0107  97.5% Chebyshev (MVUE) UCL 0.0159

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0113    95% H-UCL 0.0122

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.804 Shapiro Wilk Test Statistic 0.779
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Hexavalent chromium (cw-4m)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 453.8    95% KM (t) UCL 0.00282

   95% Gamma Approximate UCL 0.00309    95% KM (Percentile Bootstrap) UCL 0.00295

Theta star 8.793E-05

Nu star 504.9 Potential UCLs to Use

SD 0.0004172 97.5% KM (Chebyshev) UCL 0.00348

k star 31.56 99% KM (Chebyshev) UCL 0.00404

Mean 0.00278    95% KM (Percentile Bootstrap) UCL 0.00295

Median 0.00274 95% KM (Chebyshev) UCL 0.0032

Minimum 0.00222    95% KM (bootstrap t) UCL 0.00284

Maximum 0.0034    95% KM (BCA) UCL 0.00303

Assuming Gamma Distribution    95% KM (z) UCL 0.00279

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00282

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001513

   95% KM (t) UCL 0.00282

K-S Test Statistic 0.656 Mean 0.00254

5% K-S Critical Value 0.394 SD 0.0003706

A-D Test Statistic 0.236 Nonparametric Statistics

5% A-D Critical Value 0.656 Kaplan-Meier (KM) Method

nu star 99.73

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.47 Data appear Normal at 5% Significance Level

Theta Star 0.0002226

   95% BCA Bootstrap UCL 0.00261

   95% MLE (Tiku) UCL 0.00265 SD in Original Scale 0.0007058

   95% Percentile Bootstrap UCL 0.00257

SD 0.00169 SD in Log Scale 0.323

   95% MLE (t) UCL 0.00239 Mean in Original Scale 0.0022

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00126 Mean in Log Scale -6.164

   95% DL/2 (t) UCL 0.00248    95%  H-Stat (DL/2) UCL 0.00368

Mean 0.00164 Mean -6.749

SD 0.00125 SD 0.917

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Test Statistic 0.982
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Minimum 0.0111    95% KM (bootstrap t) UCL 0.02

Assuming Gamma Distribution    95% KM (z) UCL 0.0203

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0208

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0016

   95% KM (t) UCL 0.0207

K-S Test Statistic 0.707 Mean 0.0177

5% K-S Critical Value 0.311 SD 0.00419

A-D Test Statistic 0.883 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

nu star 176

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.57 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00148

   95% BCA Bootstrap UCL 0.0197

   95% MLE (Tiku) UCL 0.0212 SD in Original Scale 0.00451

   95% Percentile Bootstrap UCL 0.0199

SD 0.0036 SD in Log Scale 0.289

   95% MLE (t) UCL 0.021 Mean in Original Scale 0.0177

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0186 Mean in Log Scale -4.071

   95% DL/2 (t) UCL 0.0213    95%  H-Stat (DL/2) UCL 0.677

Mean 0.0163 Mean -4.657

SD 0.00747 SD 1.854

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.771 Shapiro Wilk Test Statistic 0.738

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.0002 Maximum Non-Detect -8.517

SD of Detected 0.00389 SD of Detected 0.245

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 0.0214 Maximum Detected -3.844

Mean of Detected 0.0186 Mean of Detected -4.007

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0111 Minimum Detected -4.501

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%
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Mean in Original Scale 0.0047

MLE method failed to converge properly Mean in Log Scale -5.36

SD in Log Scale 0.019

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0001761 SD 0.0365

   95% DL/2 (t) UCL 0.00499    95%  H-Stat (DL/2) UCL 0.0226

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00485 Mean -5.329

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0001 SD of Detected 0.0213

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0048 Maximum Detected -5.339

Mean of Detected 0.0047 Mean of Detected -5.36

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0046 Minimum Detected -5.382

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Hexavalent chromium (mw-1)

General Statistics

Number of Valid Data 6 Number of Detected Data 3

   95% Adjusted Gamma UCL 0.0226

Note: DL/2 is not a recommended method.

AppChi2 134.3    95% KM (BCA) UCL 0.0209

   95% Gamma Approximate UCL 0.0215

Theta star 0.00174

Nu star 162.8 Potential UCLs to Use

SD 0.00438 97.5% KM (Chebyshev) UCL 0.0277

k star 10.18 99% KM (Chebyshev) UCL 0.0336

Mean 0.0177    95% KM (Percentile Bootstrap) UCL 0.0205

Median 0.02 95% KM (Chebyshev) UCL 0.0246

Maximum 0.0214    95% KM (BCA) UCL 0.0209
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Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.97

Coefficient of Variation 0.38

Skewness 1.842

Median 1.87 SD of log Data 0.35

SD 0.699

Maximum 4.57 Maximum of Log Data 1.52

Mean 1.838 Mean of log Data 0.547

Raw Statistics Log-transformed Statistics

Minimum 0.755 Minimum of Log Data -0.281

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 31

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Hexavalent chromium (mw-10)

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0048

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.00482

k star     N/A    99% KM (Chebyshev) UCL 0.00527

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00495

SD     N/A    97.5% KM (Chebyshev) UCL 0.00506

Maximum     N/A       95% KM (BCA) UCL 0.00475

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0048

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00483

Minimum     N/A       95% KM (bootstrap t) UCL 0.00487

   95% KM (t) UCL 0.00482

Assuming Gamma Distribution    95% KM (z) UCL 0.00479

5% K-S Critical Value     N/A    SD 8.165E-05

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.774E-05

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.0047

A-D Test Statistic 0.253 Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00475

   95% BCA Bootstrap UCL 0.00475

SD in Original Scale 8.945E-05
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Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.703    99% Chebyshev (MVUE) UCL 1.513

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.025

   95% Adjusted-CLT UCL 0.714  97.5% Chebyshev (MVUE) UCL 1.19

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.7    95% H-UCL 0.849

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.849 Shapiro Wilk Test Statistic 0.77

Coefficient of Variation 0.581

Skewness 1.531

Median 0.465 SD of log Data 0.725

SD 0.348

Maximum 1.71 Maximum of Log Data 0.536

Mean 0.599 Mean of log Data -0.694

Raw Statistics Log-transformed Statistics

Minimum 0.02 Minimum of Log Data -3.912

Hexavalent chromium (mw-11)

General Statistics

Number of Valid Observations 34 Number of Distinct Observations 33

Potential UCL to Use Use 95% Approximate Gamma UCL 2.031

   95% Approximate Gamma UCL 2.031

   95% Adjusted Gamma UCL 2.04

97.5% Chebyshev(Mean, Sd) UCL 2.555

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.981

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 2.057

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.339

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 2.222

Kolmogorov-Smirnov Test Statistic 0.132    95% Percentile Bootstrap UCL 2.038

   95% Standard Bootstrap UCL 2.023

Anderson-Darling Test Statistic 0.565    95% Bootstrap-t UCL 2.099

Adjusted Level of Significance 0.0431    95% CLT UCL 2.027

Adjusted Chi Square Value 513    95% Jackknife UCL 2.032

nu star 569.6

Approximate Chi Square Value (.05) 515.2 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.697 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.239

   95% Modified-t UCL 2.037    99% Chebyshev (MVUE) UCL 2.912

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.307

   95% Adjusted-CLT UCL 2.064  97.5% Chebyshev (MVUE) UCL 2.511

   95% Student's-t UCL 2.032    95% H-UCL 2.043
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Adjusted Level of Significance 0.044    95% CLT UCL 1.324

Adjusted Chi Square Value 231    95% Jackknife UCL 1.328

nu star 269.3

Approximate Chi Square Value (.05) 232.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.366 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.343

   95% Modified-t UCL 1.332    99% Chebyshev (MVUE) UCL 2.219

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.623

   95% Adjusted-CLT UCL 1.346  97.5% Chebyshev (MVUE) UCL 1.824

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.328    95% H-UCL 1.38

Shapiro Wilk Critical Value 0.94 Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.872 Shapiro Wilk Test Statistic 0.966

Coefficient of Variation 0.562

Skewness 1.271

Median 1.005 SD of log Data 0.55

SD 0.649

Maximum 2.97 Maximum of Log Data 1.089

Mean 1.155 Mean of log Data 6.674E-05

Raw Statistics Log-transformed Statistics

Minimum 0.311 Minimum of Log Data -1.168

Hexavalent chromium (mw-12)

General Statistics

Number of Valid Observations 40 Number of Distinct Observations 36

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.86

   95% Approximate Gamma UCL 0.719

   95% Adjusted Gamma UCL 0.725

97.5% Chebyshev(Mean, Sd) UCL 0.972

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.194

Kolmogorov-Smirnov 5% Critical Value 0.152    95% BCA Bootstrap UCL 0.716

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.86

Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 0.734

Kolmogorov-Smirnov Test Statistic 0.193    95% Percentile Bootstrap UCL 0.699

   95% Standard Bootstrap UCL 0.692

Anderson-Darling Test Statistic 1.176    95% Bootstrap-t UCL 0.731

Adjusted Level of Significance 0.0422    95% CLT UCL 0.697

Adjusted Chi Square Value 150.1    95% Jackknife UCL 0.7

nu star 181.6

Approximate Chi Square Value (.05) 151.4 Nonparametric Statistics

k star (bias corrected) 2.671 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.224



796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

841

842

843

844

845

846

847

848

A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 13.65 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00144

   95% BCA Bootstrap UCL 0.0204

   95% MLE (Tiku) UCL 0.0205 SD in Original Scale 0.00505

   95% Percentile Bootstrap UCL 0.0205

SD 0.00526 SD in Log Scale 0.306

   95% MLE (t) UCL 0.0205 Mean in Original Scale 0.0191

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.019 Mean in Log Scale -3.997

   95% DL/2 (t) UCL 0.0204    95%  H-Stat (DL/2) UCL 0.021

Mean 0.0189 Mean -4.036

SD 0.00567 SD 0.409

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Test Statistic 0.845

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0047 SD of Detected 0.279

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.028 Maximum Detected -3.576

Mean of Detected 0.0196 Mean of Detected -3.964

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 26 Number of Non-Detect Data 2

Percent Non-Detects 5.41%

Hexavalent chromium (mw-13)

General Statistics

Number of Valid Data 37 Number of Detected Data 35

Potential UCL to Use Use 95% Approximate Gamma UCL 1.339

   95% Approximate Gamma UCL 1.339

   95% Adjusted Gamma UCL 1.347

97.5% Chebyshev(Mean, Sd) UCL 1.796

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.177

Kolmogorov-Smirnov 5% Critical Value 0.14    95% BCA Bootstrap UCL 1.336

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.603

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 1.362

Kolmogorov-Smirnov Test Statistic 0.121    95% Percentile Bootstrap UCL 1.328

   95% Standard Bootstrap UCL 1.321

Anderson-Darling Test Statistic 0.505    95% Bootstrap-t UCL 1.356



849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866

867

868

869

870

871

872

873

874

875

876

877

878

879

880

881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

A B C D E F G H I J K L

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0369    95%  H-Stat (DL/2) UCL 0.0385

Mean 0.0326 Mean -3.536

SD 0.0155 SD 0.519

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.787 Shapiro Wilk Test Statistic 0.886

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.015 SD of Detected 0.431

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.099 Maximum Detected -2.313

Mean of Detected 0.0334 Mean of Detected -3.487

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 26 Number of Non-Detect Data 1

Percent Non-Detects 2.70%

Hexavalent chromium (mw-14)

General Statistics

Number of Valid Data 37 Number of Detected Data 36

   95% Adjusted Gamma UCL 0.0209

Note: DL/2 is not a recommended method.

AppChi2 647.4    95% KM (Chebyshev) UCL 0.0228

   95% Gamma Approximate UCL 0.0208

Theta star 0.00199

Nu star 708.2 Potential UCLs to Use

SD 0.00531 97.5% KM (Chebyshev) UCL 0.0243

k star 9.57 99% KM (Chebyshev) UCL 0.0274

Mean 0.019    95% KM (Percentile Bootstrap) UCL 0.0205

Median 0.02 95% KM (Chebyshev) UCL 0.0228

Minimum 0.00678    95% KM (bootstrap t) UCL 0.0205

Maximum 0.028    95% KM (BCA) UCL 0.0204

Assuming Gamma Distribution    95% KM (z) UCL 0.0205

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0205

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0008355

   95% KM (t) UCL 0.0205

K-S Test Statistic 0.748 Mean 0.0191

5% K-S Critical Value 0.149 SD 0.00501

A-D Test Statistic 1.502 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 955.5
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.766 Shapiro Wilk Test Statistic 0.908

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.00993 SD of Detected 0.517

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.05 Maximum Detected -2.996

Mean of Detected 0.0156 Mean of Detected -4.301

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0076 Minimum Detected -4.88

Number of Distinct Detected Data 19 Number of Non-Detect Data 9

Percent Non-Detects 28.13%

Hexavalent chromium (mw-15)

General Statistics

Number of Valid Data 32 Number of Detected Data 23

   95% Adjusted Gamma UCL 0.0384

Note: DL/2 is not a recommended method.

AppChi2 199.3    95% KM (Chebyshev) UCL 0.0437

   95% Gamma Approximate UCL 0.0381

Theta star 0.0103

Nu star 233.6 Potential UCLs to Use

SD 0.0157 97.5% KM (Chebyshev) UCL 0.0484

k star 3.157 99% KM (Chebyshev) UCL 0.0577

Mean 0.0325    95% KM (Percentile Bootstrap) UCL 0.0369

Median 0.032 95% KM (Chebyshev) UCL 0.0437

Minimum 0.0009556    95% KM (bootstrap t) UCL 0.0385

Maximum 0.099    95% KM (BCA) UCL 0.0373

Assuming Gamma Distribution    95% KM (z) UCL 0.0369

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.037

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00251

   95% KM (t) UCL 0.037

K-S Test Statistic 0.75 Mean 0.0327

5% K-S Critical Value 0.147 SD 0.0151

A-D Test Statistic 1.654 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

nu star 394.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.474 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00609

   95% BCA Bootstrap UCL 0.0378

   95% MLE (Tiku) UCL 0.0367 SD in Original Scale 0.0152

   95% Percentile Bootstrap UCL 0.037

SD 0.0154 SD in Log Scale 0.457

   95% MLE (t) UCL 0.0368 Mean in Original Scale 0.0328

Mean 0.0325 Mean in Log Scale -3.514
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Maximum 1.39 Maximum of Log Data 0.329

Mean 0.839 Mean of log Data -0.203

Raw Statistics Log-transformed Statistics

Minimum 0.557 Minimum of Log Data -0.585

Hexavalent chromium (mw-19)

General Statistics

Number of Valid Observations 34 Number of Distinct Observations 32

   95% Adjusted Gamma UCL 0.0176

Note: DL/2 is not a recommended method.

AppChi2 148.3    95% KM (Percentile Bootstrap) UCL 0.0163

   95% Gamma Approximate UCL 0.0174

Theta star 0.00521

Nu star 178.1 Potential UCLs to Use

SD 0.00906 97.5% KM (Chebyshev) UCL 0.0235

k star 2.783 99% KM (Chebyshev) UCL 0.0295

Mean 0.0145    95% KM (Percentile Bootstrap) UCL 0.0163

Median 0.0122 95% KM (Chebyshev) UCL 0.0205

Minimum 0.00123    95% KM (bootstrap t) UCL 0.0175

Maximum 0.05    95% KM (BCA) UCL 0.0165

Assuming Gamma Distribution    95% KM (z) UCL 0.0161

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0162

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00162

   95% KM (t) UCL 0.0162

K-S Test Statistic 0.75 Mean 0.0135

5% K-S Critical Value 0.183 SD 0.00894

A-D Test Statistic 0.937 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

nu star 147.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.204 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00488

   95% BCA Bootstrap UCL 0.0167

   95% MLE (Tiku) UCL 0.0141 SD in Original Scale 0.00922

   95% Percentile Bootstrap UCL 0.0162

SD 0.0132 SD in Log Scale 0.542

   95% MLE (t) UCL 0.0134 Mean in Original Scale 0.0133

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00942 Mean in Log Scale -4.481

   95% DL/2 (t) UCL 0.0155    95%  H-Stat (DL/2) UCL 0.0159

Mean 0.0126 Mean -4.582

SD 0.00967 SD 0.63

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Coefficient of Variation 0.622

Skewness 0.677

Median 3.09 SD of log Data 0.611

SD 3.186

Maximum 10.4 Maximum of Log Data 2.342

Mean 5.12 Mean of log Data 1.449

Raw Statistics Log-transformed Statistics

Minimum 1.35 Minimum of Log Data 0.3

Hexavalent chromium (mw-20-100)

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 36

or 95% Modified-t UCL 0.901

or 95% H-UCL 0.902

Potential UCL to Use Use 95% Student's-t UCL 0.9

   95% Approximate Gamma UCL 0.901

   95% Adjusted Gamma UCL 0.904

97.5% Chebyshev(Mean, Sd) UCL 1.064

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.197

Kolmogorov-Smirnov 5% Critical Value 0.151    95% BCA Bootstrap UCL 0.91

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.996

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 0.902

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 0.901

   95% Standard Bootstrap UCL 0.897

Anderson-Darling Test Statistic 1.072    95% Bootstrap-t UCL 0.909

Adjusted Level of Significance 0.0422    95% CLT UCL 0.898

Adjusted Chi Square Value 1038    95% Jackknife UCL 0.9

nu star 1118

Approximate Chi Square Value (.05) 1041 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 16.44 Data appear Lognormal at 5% Significance Level

Theta Star 0.0511

   95% Modified-t UCL 0.901    99% Chebyshev (MVUE) UCL 1.18

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.988

   95% Adjusted-CLT UCL 0.904  97.5% Chebyshev (MVUE) UCL 1.053

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.9    95% H-UCL 0.902

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9 Shapiro Wilk Test Statistic 0.935

Coefficient of Variation 0.25

Skewness 0.881

Median 0.756 SD of log Data 0.236

SD 0.21
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Shapiro Wilk Critical Value 0.938 Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.906 Shapiro Wilk Test Statistic 0.954

Coefficient of Variation 0.353

Skewness 0.809

Median 6.595 SD of log Data 0.34

SD 2.743

Maximum 14.4 Maximum of Log Data 2.667

Mean 7.772 Mean of log Data 1.993

Raw Statistics Log-transformed Statistics

Minimum 3.66 Minimum of Log Data 1.297

Hexavalent chromium (mw-20-130)

General Statistics

Number of Valid Observations 38 Number of Distinct Observations 36

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 7.403

   95% Approximate Gamma UCL 6.096

   95% Adjusted Gamma UCL 6.143

97.5% Chebyshev(Mean, Sd) UCL 8.391

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.33

Kolmogorov-Smirnov 5% Critical Value 0.146    95% BCA Bootstrap UCL 6.002

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.403

Anderson-Darling 5% Critical Value 0.755    95% Hall's Bootstrap UCL 6.027

Kolmogorov-Smirnov Test Statistic 0.252    95% Percentile Bootstrap UCL 5.962

   95% Standard Bootstrap UCL 5.95

Anderson-Darling Test Statistic 3.014    95% Bootstrap-t UCL 6.031

Adjusted Level of Significance 0.0431    95% CLT UCL 5.982

Adjusted Chi Square Value 163.5    95% Jackknife UCL 6.004

nu star 196.2

Approximate Chi Square Value (.05) 164.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.651 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.931

   95% Modified-t UCL 6.014    99% Chebyshev (MVUE) UCL 10.55

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.491

   95% Adjusted-CLT UCL 6.044  97.5% Chebyshev (MVUE) UCL 8.525

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.004    95% H-UCL 6.289

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.768 Shapiro Wilk Test Statistic 0.847
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12.08

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.654    95% H-UCL 10.4

Shapiro Wilk Critical Value 0.939 Shapiro Wilk Critical Value 0.939

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.916 Shapiro Wilk Test Statistic 0.839

Coefficient of Variation 0.37

Skewness -0.557

Median 9 SD of log Data 0.481

SD 3.252

Maximum 13.2 Maximum of Log Data 2.58

Mean 8.776 Mean of log Data 2.078

Raw Statistics Log-transformed Statistics

Minimum 2.4 Minimum of Log Data 0.875

Hexavalent chromium (mw-20-70)

General Statistics

Number of Valid Observations 39 Number of Distinct Observations 38

or 95% Modified-t UCL 8.532

or 95% H-UCL 8.599

Potential UCL to Use Use 95% Student's-t UCL 8.522

   95% Approximate Gamma UCL 8.552

   95% Adjusted Gamma UCL 8.586

97.5% Chebyshev(Mean, Sd) UCL 10.55

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.2

Kolmogorov-Smirnov 5% Critical Value 0.143    95% BCA Bootstrap UCL 8.514

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.711

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 8.572

Kolmogorov-Smirnov Test Statistic 0.166    95% Percentile Bootstrap UCL 8.512

   95% Standard Bootstrap UCL 8.504

Anderson-Darling Test Statistic 0.927    95% Bootstrap-t UCL 8.578

Adjusted Level of Significance 0.0434    95% CLT UCL 8.503

Adjusted Chi Square Value 564.9    95% Jackknife UCL 8.522

nu star 624.1

Approximate Chi Square Value (.05) 567.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.212 Data appear Lognormal at 5% Significance Level

Theta Star 0.946

   95% Modified-t UCL 8.532    99% Chebyshev (MVUE) UCL 12.12

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.671

   95% Adjusted-CLT UCL 8.566  97.5% Chebyshev (MVUE) UCL 10.5

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.522    95% H-UCL 8.599
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-22) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 34

Percent Non-Detects 100.00%

Hexavalent chromium (mw-22)

General Statistics

Number of Valid Data 34 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-21) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 35

Percent Non-Detects 97.22%

General Statistics

Number of Valid Data 36 Number of Detected Data 1

or 95% Modified-t UCL 9.647

Hexavalent chromium (mw-21)

Potential UCL to Use Use 95% Student's-t UCL 9.654

   95% Approximate Gamma UCL 9.903

   95% Adjusted Gamma UCL 9.95

97.5% Chebyshev(Mean, Sd) UCL 12.03

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13.96

Kolmogorov-Smirnov 5% Critical Value 0.142    95% BCA Bootstrap UCL 9.529

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.05

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 9.586

Kolmogorov-Smirnov Test Statistic 0.154    95% Percentile Bootstrap UCL 9.632

   95% Standard Bootstrap UCL 9.605

Anderson-Darling Test Statistic 1.682    95% Bootstrap-t UCL 9.63

Adjusted Level of Significance 0.0437    95% CLT UCL 9.633

Adjusted Chi Square Value 350.8    95% Jackknife UCL 9.654

nu star 397.6

Approximate Chi Square Value (.05) 352.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.098 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.722

   95% Modified-t UCL 9.647    99% Chebyshev (MVUE) UCL 16.1

   95% Adjusted-CLT UCL 9.583  97.5% Chebyshev (MVUE) UCL 13.44
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Assuming Gamma Distribution    95% KM (z) UCL 0.082

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0814

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0288

   95% KM (t) UCL 0.0833

K-S Test Statistic 0.82 Mean 0.0345

5% K-S Critical Value 0.246 SD 0.167

A-D Test Statistic 3.009 Nonparametric Statistics

5% A-D Critical Value 0.82 Kaplan-Meier (KM) Method

nu star 9.305

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.332 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.252

   95% BCA Bootstrap UCL 0.119

SD in Original Scale 0.169

   95% Percentile Bootstrap UCL 0.09

SD in Log Scale 1.801

Mean in Original Scale 0.0338

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.859

   95% DL/2 (t) UCL 0.0827    95%  H-Stat (DL/2) UCL 0.0423

Mean 0.0351 Mean -5.265

SD 0.169 SD 1.538

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.317 Shapiro Wilk Test Statistic 0.779

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 0.0838 Mean of Detected -4.325

SD of Detected 0.27 SD of Detected 1.478

Minimum Detected 0.0011 Minimum Detected -6.812

Maximum Detected 1.02 Maximum Detected 0.0198

Percent Non-Detects 61.11%

Raw Statistics Log-transformed Statistics

Number of Valid Data 36 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 22

Hexavalent chromium (mw-23)

General Statistics
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Kolmogorov-Smirnov 5% Critical Value 0.155    95% BCA Bootstrap UCL 3.356

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.556

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 3.37

Kolmogorov-Smirnov Test Statistic 0.0665    95% Percentile Bootstrap UCL 3.352

   95% Standard Bootstrap UCL 3.353

Anderson-Darling Test Statistic 0.157    95% Bootstrap-t UCL 3.363

Adjusted Level of Significance 0.0416    95% CLT UCL 3.357

Adjusted Chi Square Value 3508    95% Jackknife UCL 3.361

nu star 3654

Approximate Chi Square Value (.05) 3515 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 57.1 Data appear Normal at 5% Significance Level

Theta Star 0.0567

   95% Modified-t UCL 3.361    99% Chebyshev (MVUE) UCL 3.969

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.557

   95% Adjusted-CLT UCL 3.361  97.5% Chebyshev (MVUE) UCL 3.696

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.361    95% H-UCL 3.367

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.983 Shapiro Wilk Test Statistic 0.986

Coefficient of Variation 0.128

Skewness 0.285

Median 3.26 SD of log Data 0.128

SD 0.415

Maximum 4.3 Maximum of Log Data 1.459

Mean 3.236 Mean of log Data 1.166

Raw Statistics Log-transformed Statistics

Minimum 2.48 Minimum of Log Data 0.908

Hexavalent chromium (mw-24a)

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 29

   95% Adjusted Gamma UCL 0.14

Note: DL/2 is not a recommended method.

AppChi2 15.43    95% KM (BCA) UCL 0.0943

   95% Gamma Approximate UCL 0.136

Theta star 0.223

Nu star 26.07 Potential UCLs to Use

SD 0.167 97.5% KM (Chebyshev) UCL 0.215

k star 0.362 99% KM (Chebyshev) UCL 0.321

Mean 0.0808    95% KM (Percentile Bootstrap) UCL 0.0912

Median 0.0465 95% KM (Chebyshev) UCL 0.16

Minimum 1E-09    95% KM (bootstrap t) UCL 0.948

Maximum 1.02    95% KM (BCA) UCL 0.0943
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Potential UCL to Use Use 95% Student's-t UCL 4.92

   95% Approximate Gamma UCL 5.047

   95% Adjusted Gamma UCL 5.07

97.5% Chebyshev(Mean, Sd) UCL 5.735

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.398

Kolmogorov-Smirnov 5% Critical Value 0.151    95% BCA Bootstrap UCL 4.871

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.397

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 4.861

Kolmogorov-Smirnov Test Statistic 0.193    95% Percentile Bootstrap UCL 4.886

   95% Standard Bootstrap UCL 4.904

Anderson-Darling Test Statistic 2.194    95% Bootstrap-t UCL 4.878

Adjusted Level of Significance 0.0422    95% CLT UCL 4.911

Adjusted Chi Square Value 651.9    95% Jackknife UCL 4.92

nu star 715.9

Approximate Chi Square Value (.05) 654.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.53 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.439

   95% Modified-t UCL 4.912    99% Chebyshev (MVUE) UCL 7.686

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.012

   95% Adjusted-CLT UCL 4.858  97.5% Chebyshev (MVUE) UCL 6.577

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.92    95% H-UCL 5.291

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.89 Shapiro Wilk Test Statistic 0.623

Coefficient of Variation 0.226

Skewness -1.623

Median 4.81 SD of log Data 0.362

SD 1.044

Maximum 6.12 Maximum of Log Data 1.812

Mean 4.617 Mean of log Data 1.486

Raw Statistics Log-transformed Statistics

Minimum 0.741 Minimum of Log Data -0.3

Hexavalent chromium (mw-24b)

General Statistics

Number of Valid Observations 34 Number of Distinct Observations 33

Potential UCL to Use Use 95% Student's-t UCL 3.361

   95% Approximate Gamma UCL 3.365

   95% Adjusted Gamma UCL 3.372

97.5% Chebyshev(Mean, Sd) UCL 3.695

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.967
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Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 2.347

   95% Standard Bootstrap UCL 2.351

Anderson-Darling Test Statistic 1.527    95% Bootstrap-t UCL 2.344

Adjusted Level of Significance 0.0419    95% CLT UCL 2.358

Adjusted Chi Square Value 607.9    95% Jackknife UCL 2.363

nu star 669.9

Approximate Chi Square Value (.05) 610.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.15 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.215

   95% Modified-t UCL 2.361    99% Chebyshev (MVUE) UCL 3.465

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.754

   95% Adjusted-CLT UCL 2.344  97.5% Chebyshev (MVUE) UCL 2.993

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.363    95% H-UCL 2.444

Shapiro Wilk Critical Value 0.931 Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.851

Coefficient of Variation 0.274

Skewness -0.706

Median 2.35 SD of log Data 0.326

SD 0.598

Maximum 2.98 Maximum of Log Data 1.092

Mean 2.186 Mean of log Data 0.737

Raw Statistics Log-transformed Statistics

Minimum 0.933 Minimum of Log Data -0.0694

Hexavalent chromium (mw-25)

General Statistics

Number of Valid Observations 33 Number of Distinct Observations 32

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-24br) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 33

Percent Non-Detects 97.06%

General Statistics

Number of Valid Data 34 Number of Detected Data 1

or 95% Modified-t UCL 4.912

Hexavalent chromium (mw-24br)
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nu star 387.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.696 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.531

   95% BCA Bootstrap UCL 3.225

   95% MLE (Tiku) UCL 3.251 SD in Original Scale 1.023

   95% Percentile Bootstrap UCL 3.242

SD 1.106 SD in Log Scale 0.49

   95% MLE (t) UCL 3.247 Mean in Original Scale 2.97

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.931 Mean in Log Scale 0.997

   95% DL/2 (t) UCL 3.253    95%  H-Stat (DL/2) UCL 7.674

Mean 2.941 Mean 0.844

SD 1.093 SD 1.164

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.803 Shapiro Wilk Test Statistic 0.709

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.981 SD of Detected 0.468

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 4.06 Maximum Detected 1.401

Mean of Detected 3.027 Mean of Detected 1.025

Raw Statistics Log-transformed Statistics

Minimum Detected 0.759 Minimum Detected -0.276

Number of Distinct Detected Data 30 Number of Non-Detect Data 1

Percent Non-Detects 2.86%

General Statistics

Number of Valid Data 35 Number of Detected Data 34

or 95% Modified-t UCL 2.361

Hexavalent chromium (mw-26)

Potential UCL to Use Use 95% Student's-t UCL 2.363

   95% Approximate Gamma UCL 2.398

   95% Adjusted Gamma UCL 2.409

97.5% Chebyshev(Mean, Sd) UCL 2.837

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.223

Kolmogorov-Smirnov 5% Critical Value 0.153    95% BCA Bootstrap UCL 2.338

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.64

Kolmogorov-Smirnov Test Statistic 0.221    95% Percentile Bootstrap UCL 2.349
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Hexavalent chromium (mw-27-85)

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-27-60) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 18 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 18

Hexavalent chromium (mw-27-60)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-27-20) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 68

Percent Non-Detects 100.00%

Hexavalent chromium (mw-27-20)

General Statistics

Number of Valid Data 68 Number of Detected Data 0

   95% Adjusted Gamma UCL 3.428

Note: DL/2 is not a recommended method.

AppChi2 247.7    95% KM (Chebyshev) UCL 3.729

   95% Gamma Approximate UCL 3.405

Theta star 0.722

Nu star 285.9 Potential UCLs to Use

SD 1.068 97.5% KM (Chebyshev) UCL 4.06

k star 4.084 99% KM (Chebyshev) UCL 4.712

Mean 2.95    95% KM (Percentile Bootstrap) UCL 3.245

Median 3.37 95% KM (Chebyshev) UCL 3.729

Minimum 0.343    95% KM (bootstrap t) UCL 3.229

Maximum 4.06    95% KM (BCA) UCL 3.229

Assuming Gamma Distribution    95% KM (z) UCL 3.251

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.259

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.176

   95% KM (t) UCL 3.26

K-S Test Statistic 0.749 Mean 2.962

5% K-S Critical Value 0.151 SD 1.025

A-D Test Statistic 3.696 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detected Data 0 Number of Non-Detect Data 42

Percent Non-Detects 100.00%

Hexavalent chromium (mw-29)

General Statistics

Number of Valid Data 42 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-28-90) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 45 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 45

Hexavalent chromium (mw-28-90)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-28-25) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 67

Percent Non-Detects 100.00%

Hexavalent chromium (mw-28-25)

General Statistics

Number of Valid Data 67 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-27-85) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 41

Percent Non-Detects 97.62%

General Statistics

Number of Valid Data 42 Number of Detected Data 1
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   95% Standard Bootstrap UCL 0.0107

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0108

Adjusted Chi Square Value 1572    95% Jackknife UCL 0.0109

nu star 1701

Approximate Chi Square Value (.05) 1606 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 141.7 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.267E-05

   95% Modified-t UCL 0.0109    99% Chebyshev (MVUE) UCL 0.013

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0115

   95% Adjusted-CLT UCL 0.0111  97.5% Chebyshev (MVUE) UCL 0.012

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0109    95% H-UCL N/A

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.614 Shapiro Wilk Test Statistic 0.622

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Skewness 2.344

SD 0.0006928

Coefficient of Variation 0.0673

Mean 0.0103 Mean of log Data -4.577

Median 0.01 SD of log Data 0.064

Minimum 0.0099 Minimum of Log Data -4.615

Maximum 0.0117 Maximum of Log Data -4.448

Number of Valid Observations 6 Number of Distinct Observations 4

Raw Statistics Log-transformed Statistics

Hexavalent chromium (mw-3)

General Statistics

The data set for variable Hexavalent chromium (mw-29) was not processed!
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5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.949 Shapiro Wilk Test Statistic 0.774

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 34

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 24.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

Mean of Detected 1.419 Mean of Detected -0.0758

SD of Detected 0.907 SD of Detected 1.267

Minimum Detected 0.0185 Minimum Detected -3.99

Maximum Detected 3.76 Maximum Detected 1.324

Percent Non-Detects 24.44%

Raw Statistics Log-transformed Statistics

Number of Valid Data 45 Number of Detected Data 34

Number of Distinct Detected Data 33 Number of Non-Detect Data 11

Hexavalent chromium (mw-30-50)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-30-30) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 58

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 58 Number of Detected Data 0

or 95% Modified-t UCL 0.0109

Hexavalent chromium (mw-30-30)

Potential UCL to Use Use 95% Student's-t UCL 0.0109

   95% Approximate Gamma UCL 0.0109

   95% Adjusted Gamma UCL 0.0111

97.5% Chebyshev(Mean, Sd) UCL 0.0121

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0131

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0109

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0115

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 0.0148

Kolmogorov-Smirnov Test Statistic 0.391    95% Percentile Bootstrap UCL 0.0108

Anderson-Darling Test Statistic 1.24    95% Bootstrap-t UCL 0.0148
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Median 0.244 SD of log Data 0.856

SD 0.133

Maximum 0.422 Maximum of Log Data -0.863

Mean 0.221 Mean of log Data -1.776

Raw Statistics Log-transformed Statistics

Minimum 0.0332 Minimum of Log Data -3.405

Hexavalent chromium (mw-31-135)

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 1.658

Note: DL/2 is not a recommended method.

AppChi2 40.69    95% KM (t) UCL 1.326

   95% Gamma Approximate UCL 1.639    95% KM (Percentile Bootstrap) UCL 1.316

Theta star 1.844

Nu star 57.05 Potential UCLs to Use

SD 0.912 97.5% KM (Chebyshev) UCL 2.005

k star 0.634 99% KM (Chebyshev) UCL 2.556

Mean 1.169    95% KM (Percentile Bootstrap) UCL 1.316

Median 0.984 95% KM (Chebyshev) UCL 1.725

Minimum 1E-09    95% KM (bootstrap t) UCL 1.342

Maximum 3.76    95% KM (BCA) UCL 1.332

Assuming Gamma Distribution    95% KM (z) UCL 1.321

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.324

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.149

   95% KM (t) UCL 1.326

K-S Test Statistic 0.769 Mean 1.077

5% K-S Critical Value 0.154 SD 0.983

A-D Test Statistic 1.657 Nonparametric Statistics

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

nu star 82.95

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.22 Data appear Normal at 5% Significance Level

Theta Star 1.163

   95% BCA Bootstrap UCL 1.341

   95% MLE (Tiku) UCL 1.22 SD in Original Scale 0.973

   95% Percentile Bootstrap UCL 1.33

SD 1.242 SD in Log Scale 1.524

   95% MLE (t) UCL 1.205 Mean in Original Scale 1.096

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.894 Mean in Log Scale -0.653

   95% DL/2 (t) UCL 1.322    95%  H-Stat (DL/2) UCL 1239

Mean 1.072 Mean -1.987

SD 0.999 SD 3.584

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Test Statistic 0.738

Coefficient of Variation 0.387

Skewness -0.983

Median 3.59 SD of log Data 0.571

SD 1.172

Maximum 4.52 Maximum of Log Data 1.509

Mean 3.028 Mean of log Data 0.987

Raw Statistics Log-transformed Statistics

Minimum 0.626 Minimum of Log Data -0.468

Hexavalent chromium (mw-31-60)

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 35

Potential UCL to Use Use 95% Student's-t UCL 0.284

   95% Approximate Gamma UCL 0.322

   95% Adjusted Gamma UCL 0.34

97.5% Chebyshev(Mean, Sd) UCL 0.443

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.575

Kolmogorov-Smirnov 5% Critical Value 0.232    95% BCA Bootstrap UCL 0.276

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.376

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.278

Kolmogorov-Smirnov Test Statistic 0.194    95% Percentile Bootstrap UCL 0.277

   95% Standard Bootstrap UCL 0.278

Anderson-Darling Test Statistic 0.573    95% Bootstrap-t UCL 0.281

Adjusted Level of Significance 0.0312    95% CLT UCL 0.279

Adjusted Chi Square Value 30.04    95% Jackknife UCL 0.284

nu star 46.24

Approximate Chi Square Value (.05) 31.64 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.651 Data appear Normal at 5% Significance Level

Theta Star 0.134

   95% Modified-t UCL 0.284    99% Chebyshev (MVUE) UCL 0.811

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.488

   95% Adjusted-CLT UCL 0.279  97.5% Chebyshev (MVUE) UCL 0.597

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.284    95% H-UCL 0.449

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.871

Coefficient of Variation 0.604

Skewness -0.0307
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Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 29 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 29

Hexavalent chromium (mw-32-35)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-32-20) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 30

Percent Non-Detects 100.00%

Hexavalent chromium (mw-32-20)

General Statistics

Number of Valid Data 30 Number of Detected Data 0

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 3.879

   95% Approximate Gamma UCL 3.496

   95% Adjusted Gamma UCL 3.519

97.5% Chebyshev(Mean, Sd) UCL 4.247

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.971

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 3.328

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.879

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 3.311

Kolmogorov-Smirnov Test Statistic 0.265    95% Percentile Bootstrap UCL 3.323

   95% Standard Bootstrap UCL 3.336

Anderson-Darling Test Statistic 3.648    95% Bootstrap-t UCL 3.315

Adjusted Level of Significance 0.0428    95% CLT UCL 3.349

Adjusted Chi Square Value 244.5    95% Jackknife UCL 3.358

nu star 284.1

Approximate Chi Square Value (.05) 246.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.946 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.767

   95% Modified-t UCL 3.352    99% Chebyshev (MVUE) UCL 6.291

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.521

   95% Adjusted-CLT UCL 3.315  97.5% Chebyshev (MVUE) UCL 5.118

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.358    95% H-UCL 3.816

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004394

K-S Test Statistic 0.744 Mean 0.00608

5% K-S Critical Value 0.185 SD 0.0021

A-D Test Statistic 0.225 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 387.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.799 Data appear Normal at 5% Significance Level

Theta Star 0.0007213

   95% BCA Bootstrap UCL 0.00681

   95% MLE (Tiku) UCL 0.00675 SD in Original Scale 0.00219

   95% Percentile Bootstrap UCL 0.00678

SD 0.0026 SD in Log Scale 0.382

   95% MLE (t) UCL 0.00673 Mean in Original Scale 0.00605

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00582 Mean in Log Scale -5.174

   95% DL/2 (t) UCL 0.00675    95%  H-Stat (DL/2) UCL 0.00944

Mean 0.00586 Mean -5.317

SD 0.00255 SD 0.77

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.978

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00203 SD of Detected 0.328

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0108 Maximum Detected -4.528

Mean of Detected 0.00635 Mean of Detected -5.11

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0031 Minimum Detected -5.776

Number of Distinct Detected Data 19 Number of Non-Detect Data 2

Percent Non-Detects 8.33%

Hexavalent chromium (mw-33-150)

General Statistics

Number of Valid Data 24 Number of Detected Data 22

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-32-35) was not processed!
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   95% BCA Bootstrap UCL 0.00854

   95% MLE (Tiku) UCL 0.00866 SD in Original Scale 0.00326

   95% Percentile Bootstrap UCL 0.00866

SD 0.00339 SD in Log Scale 0.597

   95% MLE (t) UCL 0.00865 Mean in Original Scale 0.00756

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00746 Mean in Log Scale -5.02

   95% DL/2 (t) UCL 0.00868    95%  H-Stat (DL/2) UCL 0.0119

Mean 0.0075 Mean -5.078

SD 0.00338 SD 0.762

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.827

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0031 SD of Detected 0.553

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0119 Maximum Detected -4.431

Mean of Detected 0.0078 Mean of Detected -4.968

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 20 Number of Non-Detect Data 1

Percent Non-Detects 4.17%

Hexavalent chromium (mw-33-210)

General Statistics

Number of Valid Data 24 Number of Detected Data 23

   95% Adjusted Gamma UCL 0.00703

Note: DL/2 is not a recommended method.

AppChi2 236.6    95% KM (t) UCL 0.00683

   95% Gamma Approximate UCL 0.00695    95% KM (Percentile Bootstrap) UCL 0.00684

Theta star 0.00105

Nu star 274 Potential UCLs to Use

SD 0.00227 97.5% KM (Chebyshev) UCL 0.00882

k star 5.708 99% KM (Chebyshev) UCL 0.0104

Mean 0.00601    95% KM (Percentile Bootstrap) UCL 0.00684

Median 0.00595 95% KM (Chebyshev) UCL 0.00799

Minimum 0.00177    95% KM (bootstrap t) UCL 0.00685

Maximum 0.0108    95% KM (BCA) UCL 0.00687

Assuming Gamma Distribution    95% KM (z) UCL 0.0068

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0068

   95% KM (t) UCL 0.00683
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1984

1985
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2012

2013

2014
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SD of Detected 0.00223 SD of Detected 0.137

Maximum Detected 0.0213 Maximum Detected -3.849

Mean of Detected 0.0161 Mean of Detected -4.135

Raw Statistics Log-transformed Statistics

Minimum Detected 0.012 Minimum Detected -4.423

Number of Distinct Detected Data 38 Number of Non-Detect Data 4

Percent Non-Detects 7.14%

Hexavalent chromium (mw-33-90)

General Statistics

Number of Valid Data 56 Number of Detected Data 52

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-33-40) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 28

Percent Non-Detects 96.55%

Hexavalent chromium (mw-33-40)

General Statistics

Number of Valid Data 29 Number of Detected Data 1

   95% Adjusted Gamma UCL 0.00994

Note: DL/2 is not a recommended method.

AppChi2 68.06    95% KM (Chebyshev) UCL 0.0105

   95% Gamma Approximate UCL 0.00976

Theta star 0.00404

Nu star 88.78 Potential UCLs to Use

SD 0.00342 97.5% KM (Chebyshev) UCL 0.0117

k star 1.85 99% KM (Chebyshev) UCL 0.0143

Mean 0.00748    95% KM (Percentile Bootstrap) UCL 0.00862

Median 0.0091 95% KM (Chebyshev) UCL 0.0105

Minimum 7.948E-05    95% KM (bootstrap t) UCL 0.00861

Maximum 0.0119    95% KM (BCA) UCL 0.00867

Assuming Gamma Distribution    95% KM (z) UCL 0.00864

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00868

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0006751

   95% KM (t) UCL 0.00869

K-S Test Statistic 0.748 Mean 0.00753

5% K-S Critical Value 0.182 SD 0.00323

A-D Test Statistic 1.207 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 182

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.957 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00197
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.0164    95% KM (Percentile Bootstrap) UCL 0.0164

   95% Adjusted Gamma UCL 0.0164

Nu star 4266 Potential UCLs to Use

AppChi2 4115    95% KM (t) UCL 0.0164

k star 38.09 99% KM (Chebyshev) UCL 0.0191

Theta star 0.0004148

Median 0.0156 95% KM (Chebyshev) UCL 0.0173

SD 0.0025 97.5% KM (Chebyshev) UCL 0.0179

Maximum 0.0213    95% KM (BCA) UCL 0.0164

Mean 0.0158    95% KM (Percentile Bootstrap) UCL 0.0164

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0164

Minimum 0.0103    95% KM (bootstrap t) UCL 0.0164

   95% KM (t) UCL 0.0164

Assuming Gamma Distribution    95% KM (z) UCL 0.0164

5% K-S Critical Value 0.123 SD 0.00238

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003218

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

K-S Test Statistic 0.748 Mean 0.0159

A-D Test Statistic 0.442 Nonparametric Statistics

Theta Star 0.000315

nu star 5330

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 51.25 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0164

   95% BCA Bootstrap UCL 0.0164

   95% MLE (t) UCL 0.0163 Mean in Original Scale 0.0158

   95% MLE (Tiku) UCL 0.0163 SD in Original Scale 0.00245

Mean 0.0156 Mean in Log Scale -4.158

SD 0.00284 SD in Log Scale 0.156

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.00391 SD 0.732

   95% DL/2 (t) UCL 0.0161    95%  H-Stat (DL/2) UCL 0.0198

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0153 Mean -4.288

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.1 Lilliefors Test Statistic 0.0831

5% Lilliefors Critical Value 0.123 5% Lilliefors Critical Value 0.123

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 7.14%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 52

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517
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General Statistics

Number of Valid Data 44 Number of Detected Data 0

or 95% Modified-t UCL 0.712

Hexavalent chromium (mw-34-55)

Potential UCL to Use Use 95% Student's-t UCL 0.712

   95% Approximate Gamma UCL 0.721

   95% Adjusted Gamma UCL 0.721

97.5% Chebyshev(Mean, Sd) UCL 0.803

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.877

Kolmogorov-Smirnov 5% Critical Value 0.1    95% BCA Bootstrap UCL 0.709

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.766

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 0.711

Kolmogorov-Smirnov Test Statistic 0.127    95% Percentile Bootstrap UCL 0.711

   95% Standard Bootstrap UCL 0.712

Anderson-Darling Test Statistic 1.94    95% Bootstrap-t UCL 0.713

Adjusted Level of Significance 0.047    95% CLT UCL 0.712

Adjusted Chi Square Value 1503    95% Jackknife UCL 0.712

nu star 1596

Approximate Chi Square Value (.05) 1505 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.1 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0672

   95% Modified-t UCL 0.712    99% Chebyshev (MVUE) UCL 0.977

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.816

   95% Adjusted-CLT UCL 0.71  97.5% Chebyshev (MVUE) UCL 0.87

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.712    95% H-UCL 0.742

Lilliefors Critical Value 0.0997 Lilliefors Critical Value 0.0997

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.115 Lilliefors Test Statistic 0.129

Skewness -0.636

Relevant UCL Statistics

SD 0.177

Coefficient of Variation 0.261

Mean 0.679 Mean of log Data -0.435

Median 0.723 SD of log Data 0.361

Minimum 0.0739 Minimum of Log Data -2.605

Maximum 0.976 Maximum of Log Data -0.0243

Number of Valid Observations 79 Number of Distinct Observations 72

Raw Statistics Log-transformed Statistics

Hexavalent chromium (mw-34-100)

General Statistics
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.5 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0496

   95% BCA Bootstrap UCL 0.00831

SD in Original Scale 0.016

   95% Percentile Bootstrap UCL 0.00697

SD in Log Scale 2.795

Mean in Original Scale 0.00395

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -8.99

   95% DL/2 (t) UCL 0.00701    95%  H-Stat (DL/2) UCL 0.00185

Mean 0.00419 Mean -7.168

SD 0.0159 SD 1.267

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.866 5% Lilliefors Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.697 Lilliefors Test Statistic 0.953

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.18%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 82

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 0.0248 Mean of Detected -4.761

SD of Detected 0.036 SD of Detected 1.63

Minimum Detected 0.00086 Minimum Detected -7.059

Maximum Detected 0.111 Maximum Detected -2.198

Percent Non-Detects 85.23%

Raw Statistics Log-transformed Statistics

Number of Valid Data 88 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 75

Hexavalent chromium (mw-34-80)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-34-55) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 44

Percent Non-Detects 100.00%
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0261    95%  H-Stat (DL/2) UCL 0.0529

Mean 0.0214 Mean -4.137

SD 0.01 SD 1.158

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.972 Shapiro Wilk Test Statistic 0.909

Maximum Non-Detect 0.00075 Maximum Non-Detect -7.195

SD of Detected 0.00832 SD of Detected 0.437

Minimum Non-Detect 0.00075 Minimum Non-Detect -7.195

Maximum Detected 0.0354 Maximum Detected -3.341

Mean of Detected 0.023 Mean of Detected -3.848

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0079 Minimum Detected -4.841

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Percent Non-Detects 7.14%

Hexavalent chromium (mw-35-135)

General Statistics

Number of Valid Data 14 Number of Detected Data 13

   95% Adjusted Gamma UCL 0.0265

Note: DL/2 is not a recommended method.

AppChi2 31.97    95% KM (t) UCL 0.00731

   95% Gamma Approximate UCL 0.0263

Theta star 0.0681

Nu star 46.64 Potential UCLs to Use

SD 0.0173 97.5% KM (Chebyshev) UCL 0.0153

k star 0.265 99% KM (Chebyshev) UCL 0.0218

Mean 0.0181    95% KM (Percentile Bootstrap) UCL 0.00766

Median 0.0189 95% KM (Chebyshev) UCL 0.012

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0126

Maximum 0.111    95% KM (BCA) UCL 0.00892

Assuming Gamma Distribution    95% KM (z) UCL 0.00728

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00721

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00175

   95% KM (t) UCL 0.00731

K-S Test Statistic 0.783 Mean 0.0044

5% K-S Critical Value 0.248 SD 0.0158

A-D Test Statistic 0.425 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

nu star 13
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Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.798 Shapiro Wilk Test Statistic 0.585

Coefficient of Variation 0.295

Skewness -1.999

Median 0.0286 SD of log Data 0.524

SD 0.0081

Maximum 0.0351 Maximum of Log Data -3.35

Mean 0.0274 Mean of log Data -3.68

Raw Statistics Log-transformed Statistics

Minimum 0.0048 Minimum of Log Data -5.339

Hexavalent chromium (mw-35-60)

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13

   95% Adjusted Gamma UCL 0.0292

Note: DL/2 is not a recommended method.

AppChi2 69.98    95% KM (t) UCL 0.0262

   95% Gamma Approximate UCL 0.0282    95% KM (Percentile Bootstrap) UCL 0.0259

Theta star 0.00668

Nu star 90.97 Potential UCLs to Use

SD 0.00939 97.5% KM (Chebyshev) UCL 0.0369

k star 3.249 99% KM (Chebyshev) UCL 0.0458

Mean 0.0217    95% KM (Percentile Bootstrap) UCL 0.0259

Median 0.0221 95% KM (Chebyshev) UCL 0.0324

Minimum 0.00456    95% KM (bootstrap t) UCL 0.0262

Maximum 0.0354    95% KM (BCA) UCL 0.0261

Assuming Gamma Distribution    95% KM (z) UCL 0.0259

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0261

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0024

   95% KM (t) UCL 0.0262

K-S Test Statistic 0.735 Mean 0.0219

5% K-S Critical Value 0.237 SD 0.00863

A-D Test Statistic 0.329 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

nu star 135.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.199 Data appear Normal at 5% Significance Level

Theta Star 0.00443

   95% BCA Bootstrap UCL 0.0257

   95% MLE (Tiku) UCL 0.0261 SD in Original Scale 0.00898

   95% Percentile Bootstrap UCL 0.0257

SD 0.0103 SD in Log Scale 0.5

   95% MLE (t) UCL 0.026 Mean in Original Scale 0.0219

Mean 0.0211 Mean in Log Scale -3.921
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.654

   95% Adjusted-CLT UCL 1.243  97.5% Chebyshev (MVUE) UCL 1.921

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.228    95% H-UCL 1.362

Lilliefors Critical Value 0.124 Lilliefors Critical Value 0.124

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.255 Lilliefors Test Statistic 0.146

Skewness 0.989

Relevant UCL Statistics

SD 0.859

Coefficient of Variation 0.836

Mean 1.027 Mean of log Data -0.323

Median 0.556 SD of log Data 0.858

Minimum 0.157 Minimum of Log Data -1.852

Maximum 2.98 Maximum of Log Data 1.092

Number of Valid Observations 51 Number of Distinct Observations 50

Raw Statistics Log-transformed Statistics

Recommended UCL exceeds the maximum observation

Hexavalent chromium (mw-36-100)

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0372

   95% Approximate Gamma UCL 0.0343

   95% Adjusted Gamma UCL 0.0354

97.5% Chebyshev(Mean, Sd) UCL 0.0415

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0498

Kolmogorov-Smirnov 5% Critical Value 0.237    95% BCA Bootstrap UCL 0.03

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0372

Anderson-Darling 5% Critical Value 0.735    95% Hall's Bootstrap UCL 0.0301

Kolmogorov-Smirnov Test Statistic 0.303    95% Percentile Bootstrap UCL 0.0306

   95% Standard Bootstrap UCL 0.031

Anderson-Darling Test Statistic 1.652    95% Bootstrap-t UCL 0.0305

Adjusted Level of Significance 0.0301    95% CLT UCL 0.0311

Adjusted Chi Square Value 95.65    95% Jackknife UCL 0.0314

nu star 123.4

Approximate Chi Square Value (.05) 98.79 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.748 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00578

   95% Modified-t UCL 0.0312    99% Chebyshev (MVUE) UCL 0.0711

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0472

   95% Adjusted-CLT UCL 0.0298  97.5% Chebyshev (MVUE) UCL 0.0553

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0314    95% H-UCL 0.04



2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

A B C D E F G H I J K L

Hexavalent chromium (mw-36-50)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-36-40) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 17

Percent Non-Detects 100.00%

Hexavalent chromium (mw-36-40)

General Statistics

Number of Valid Data 17 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-36-20) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 16

Percent Non-Detects 94.12%

Hexavalent chromium (mw-36-20)

General Statistics

Number of Valid Data 17 Number of Detected Data 1

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 1.551

   95% Approximate Gamma UCL 1.253

   95% Adjusted Gamma UCL 1.26

97.5% Chebyshev(Mean, Sd) UCL 1.778

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.224

Kolmogorov-Smirnov 5% Critical Value 0.126    95% BCA Bootstrap UCL 1.233

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.551

Anderson-Darling 5% Critical Value 0.767    95% Hall's Bootstrap UCL 1.239

Kolmogorov-Smirnov Test Statistic 0.192    95% Percentile Bootstrap UCL 1.234

   95% Standard Bootstrap UCL 1.223

Anderson-Darling Test Statistic 1.691    95% Bootstrap-t UCL 1.246

Adjusted Level of Significance 0.0453    95% CLT UCL 1.225

Adjusted Chi Square Value 124.4    95% Jackknife UCL 1.228

nu star 152.7

Approximate Chi Square Value (.05) 125.2 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.497 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.686

   95% Modified-t UCL 1.231    99% Chebyshev (MVUE) UCL 2.446



2386

2387

2388

2389

2390

2391

2392

2393

2394

2395

2396

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408

2409

2410

2411

2412

2413

2414

2415

2416

2417

2418

2419

2420

2421

2422

2423

2424

2425

2426

2427

2428

2429

2430

2431

2432

2433

2434

2435

2436

2437

2438

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.667 Shapiro Wilk Test Statistic 0.868

UCL Statistics

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

Mean of Detected 0.73 Mean of Detected -2.641

SD of Detected 1.16 SD of Detected 2.696

Minimum Detected 0.002 Minimum Detected -6.215

Maximum Detected 3.66 Maximum Detected 1.297

Percent Non-Detects 2.56%

Raw Statistics Log-transformed Statistics

Number of Valid Data 39 Number of Detected Data 38

Number of Distinct Detected Data 35 Number of Non-Detect Data 1

Hexavalent chromium (mw-36-90)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-36-70) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 26

Percent Non-Detects 100.00%

Hexavalent chromium (mw-36-70)

General Statistics

Number of Valid Data 26 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-36-50) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 17 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 17

General Statistics
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Coefficient of Variation 0.245

Skewness -0.0379

Median 1.39 SD of log Data 0.26

SD 0.348

Maximum 1.97 Maximum of Log Data 0.678

Mean 1.417 Mean of log Data 0.318

Raw Statistics Log-transformed Statistics

Minimum 0.834 Minimum of Log Data -0.182

Hexavalent chromium (mw-37d)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

   95% Adjusted Gamma UCL 1.35

Note: DL/2 is not a recommended method.

AppChi2 10.68    99% KM (Chebyshev) UCL 2.545

   95% Gamma Approximate UCL 1.317

Theta star 2.808

Nu star 19.76 Potential UCLs to Use

SD 1.151 97.5% KM (Chebyshev) UCL 1.862

k star 0.253 99% KM (Chebyshev) UCL 2.545

Mean 0.711    95% KM (Percentile Bootstrap) UCL 1.025

Median 0.033 95% KM (Chebyshev) UCL 1.515

Minimum 1E-09    95% KM (bootstrap t) UCL 1.115

Maximum 3.66    95% KM (BCA) UCL 1.011

Assuming Gamma Distribution    95% KM (z) UCL 1.015

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.022

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.184

   95% KM (t) UCL 1.022

K-S Test Statistic 0.859 Mean 0.711

5% K-S Critical Value 0.155 SD 1.136

A-D Test Statistic 1.867 Nonparametric Statistics

5% A-D Critical Value 0.859 Kaplan-Meier (KM) Method

nu star 22.11

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.291 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.509

   95% BCA Bootstrap UCL 1.058

   95% MLE (Tiku) UCL 0.978 SD in Original Scale 1.151

   95% Percentile Bootstrap UCL 1.01

SD 1.156 SD in Log Scale 2.867

   95% MLE (t) UCL 1.005 Mean in Original Scale 0.711

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.693 Mean in Log Scale -2.812

   95% DL/2 (t) UCL 1.022    95%  H-Stat (DL/2) UCL 22.31

Mean 0.711 Mean -2.768

SD 1.151 SD 2.777
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Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.683

Coefficient of Variation 0.362

Skewness -1.299

Median 0.00745 SD of log Data 0.52

SD 0.00228

Maximum 0.0083 Maximum of Log Data -4.791

Mean 0.00628 Mean of log Data -5.169

Raw Statistics Log-transformed Statistics

Minimum 0.0019 Minimum of Log Data -6.266

Hexavalent chromium (mw-37s)

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 13

Potential UCL to Use Use 95% Student's-t UCL 1.575

   95% Approximate Gamma UCL 1.598

   95% Adjusted Gamma UCL 1.622

97.5% Chebyshev(Mean, Sd) UCL 1.978

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.31

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 1.557

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.808

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 1.574

Kolmogorov-Smirnov Test Statistic 0.141    95% Percentile Bootstrap UCL 1.566

   95% Standard Bootstrap UCL 1.561

Anderson-Darling Test Statistic 0.343    95% Bootstrap-t UCL 1.578

Adjusted Level of Significance 0.0324    95% CLT UCL 1.565

Adjusted Chi Square Value 351.6    95% Jackknife UCL 1.575

nu star 402.4

Approximate Chi Square Value (.05) 356.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 13.41 Data appear Normal at 5% Significance Level

Theta Star 0.106

   95% Modified-t UCL 1.575    99% Chebyshev (MVUE) UCL 2.375

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.838

   95% Adjusted-CLT UCL 1.564  97.5% Chebyshev (MVUE) UCL 2.019

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.575    95% H-UCL 1.617

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.936
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   95% Modified-t UCL 0.219    99% Chebyshev (MVUE) UCL 0.543

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.332

   95% Adjusted-CLT UCL 0.217  97.5% Chebyshev (MVUE) UCL 0.403

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.219    95% H-UCL 0.304

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.912 Shapiro Wilk Test Statistic 0.932

Skewness 0.374

Relevant UCL Statistics

SD 0.1

Coefficient of Variation 0.611

Mean 0.164 Mean of log Data -2.014

Median 0.111 SD of log Data 0.717

Minimum 0.0331 Minimum of Log Data -3.408

Maximum 0.328 Maximum of Log Data -1.115

Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics

Recommended UCL exceeds the maximum observation

Hexavalent chromium (mw-38d)

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.00893

   95% Approximate Gamma UCL 0.0079

   95% Adjusted Gamma UCL 0.00815

97.5% Chebyshev(Mean, Sd) UCL 0.0101

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0123

Kolmogorov-Smirnov 5% Critical Value 0.229    95% BCA Bootstrap UCL 0.00708

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00893

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 0.00706

Kolmogorov-Smirnov Test Statistic 0.298    95% Percentile Bootstrap UCL 0.00718

   95% Standard Bootstrap UCL 0.00723

Anderson-Darling Test Statistic 1.979    95% Bootstrap-t UCL 0.00721

Adjusted Level of Significance 0.0312    95% CLT UCL 0.00728

Adjusted Chi Square Value 89.42    95% Jackknife UCL 0.00736

nu star 116.1

Approximate Chi Square Value (.05) 92.24 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.147 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00151

   95% Modified-t UCL 0.00732    99% Chebyshev (MVUE) UCL 0.0156

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0105

   95% Adjusted-CLT UCL 0.00705  97.5% Chebyshev (MVUE) UCL 0.0122

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00736    95% H-UCL 0.00874
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nu star 210.4

Approximate Chi Square Value (.05) 177.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.563 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0817

   95% Modified-t UCL 0.881    99% Chebyshev (MVUE) UCL 1.55

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.121

   95% Adjusted-CLT UCL 0.844  97.5% Chebyshev (MVUE) UCL 1.266

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.886    95% H-UCL 0.965

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.784 Shapiro Wilk Test Statistic 0.7

Coefficient of Variation 0.245

Skewness -1.716

Median 0.824 SD of log Data 0.32

SD 0.191

Maximum 0.964 Maximum of Log Data -0.0367

Mean 0.781 Mean of log Data -0.286

Raw Statistics Log-transformed Statistics

Minimum 0.332 Minimum of Log Data -1.103

Hexavalent chromium (mw-38s)

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Potential UCL to Use Use 95% Student's-t UCL 0.219

   95% Approximate Gamma UCL 0.244

   95% Adjusted Gamma UCL 0.261

97.5% Chebyshev(Mean, Sd) UCL 0.353

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.465

Kolmogorov-Smirnov 5% Critical Value 0.258    95% BCA Bootstrap UCL 0.218

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.296

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 0.21

Kolmogorov-Smirnov Test Statistic 0.191    95% Percentile Bootstrap UCL 0.213

   95% Standard Bootstrap UCL 0.211

Anderson-Darling Test Statistic 0.383    95% Bootstrap-t UCL 0.221

Adjusted Level of Significance 0.0278    95% CLT UCL 0.214

Adjusted Chi Square Value 26.77    95% Jackknife UCL 0.219

nu star 42.59

Approximate Chi Square Value (.05) 28.63 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.936 Data appear Normal at 5% Significance Level

Theta Star 0.0847
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Anderson-Darling 5% Critical Value 0.755    95% Hall's Bootstrap UCL 6.537

   95% Standard Bootstrap UCL 6.41

Anderson-Darling Test Statistic 1.604    95% Bootstrap-t UCL 6.513

Adjusted Level of Significance 0.0441    95% CLT UCL 6.417

Adjusted Chi Square Value 193.2    95% Jackknife UCL 6.437

nu star 228.4

Approximate Chi Square Value (.05) 194.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.785 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.988

   95% Modified-t UCL 6.45    99% Chebyshev (MVUE) UCL 10.97

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.906

   95% Adjusted-CLT UCL 6.497  97.5% Chebyshev (MVUE) UCL 8.941

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.437    95% H-UCL 6.675

Shapiro Wilk Critical Value 0.941 Shapiro Wilk Critical Value 0.941

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.921

Coefficient of Variation 0.619

Skewness 0.9

Median 4.01 SD of log Data 0.597

SD 3.428

Maximum 12.9 Maximum of Log Data 2.557

Mean 5.536 Mean of log Data 1.535

Raw Statistics Log-transformed Statistics

Minimum 1.66 Minimum of Log Data 0.507

General Statistics

Number of Valid Observations 41 Number of Distinct Observations 40

or 95% Modified-t UCL 0.881

Hexavalent chromium (mw-39-100)

Potential UCL to Use Use 95% Student's-t UCL 0.886

   95% Approximate Gamma UCL 0.924

   95% Adjusted Gamma UCL 0.95

97.5% Chebyshev(Mean, Sd) UCL 1.141

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.355

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 0.854

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.033

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 0.849

Kolmogorov-Smirnov Test Statistic 0.345    95% Percentile Bootstrap UCL 0.864

   95% Standard Bootstrap UCL 0.87

Anderson-Darling Test Statistic 1.356    95% Bootstrap-t UCL 0.862

Adjusted Level of Significance 0.0278    95% CLT UCL 0.876

Adjusted Chi Square Value 172.9    95% Jackknife UCL 0.886
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.928

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 33.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 1.61 Mean of Detected -0.0752

SD of Detected 1.394 SD of Detected 1.293

Minimum Detected 0.0662 Minimum Detected -2.715

Maximum Detected 4.14 Maximum Detected 1.421

Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics

Number of Valid Data 18 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 6

Hexavalent chromium (mw-39-50)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-39-40) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 21

Percent Non-Detects 100.00%

Hexavalent chromium (mw-39-40)

General Statistics

Number of Valid Data 21 Number of Detected Data 0

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 7.87

   95% Approximate Gamma UCL 6.504

   95% Adjusted Gamma UCL 6.542

97.5% Chebyshev(Mean, Sd) UCL 8.88

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.86

Kolmogorov-Smirnov 5% Critical Value 0.139    95% BCA Bootstrap UCL 6.447

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.87

Kolmogorov-Smirnov Test Statistic 0.188    95% Percentile Bootstrap UCL 6.376
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Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 1.435 SD of Detected 2.519

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 3.81 Maximum Detected 1.338

Mean of Detected 1.61 Mean of Detected -0.773

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0011 Minimum Detected -6.812

Number of Distinct Detected Data 16 Number of Non-Detect Data 2

Percent Non-Detects 11.11%

Hexavalent chromium (mw-39-60)

General Statistics

Number of Valid Data 18 Number of Detected Data 16

   95% Adjusted Gamma UCL 2.129

Note: DL/2 is not a recommended method.

AppChi2 16.54    95% KM (t) UCL 1.657

   95% Gamma Approximate UCL 2.024    95% KM (Percentile Bootstrap) UCL 1.682

Theta star 1.593

Nu star 27.51 Potential UCLs to Use

SD 1.274 97.5% KM (Chebyshev) UCL 3.11

k star 0.764 99% KM (Chebyshev) UCL 4.305

Mean 1.217    95% KM (Percentile Bootstrap) UCL 1.682

Median 0.76 95% KM (Chebyshev) UCL 2.502

Minimum 0.0662    95% KM (bootstrap t) UCL 1.842

Maximum 4.14    95% KM (BCA) UCL 1.746

Assuming Gamma Distribution    95% KM (z) UCL 1.626

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.623

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.323

   95% KM (t) UCL 1.657

K-S Test Statistic 0.756 Mean 1.096

5% K-S Critical Value 0.252 SD 1.31

A-D Test Statistic 0.237 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

nu star 20.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.837 Data appear Normal at 5% Significance Level

Theta Star 1.925

   95% BCA Bootstrap UCL 1.698

   95% MLE (Tiku) UCL 1.468 SD in Original Scale 1.353

   95% Percentile Bootstrap UCL 1.618

SD 1.814 SD in Log Scale 1.821

   95% MLE (t) UCL 1.41 Mean in Original Scale 1.09

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.666 Mean in Log Scale -1.085

   95% DL/2 (t) UCL 1.634    95%  H-Stat (DL/2) UCL 7882

Mean 1.074 Mean -2.507

SD 1.366 SD 3.81
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Note: DL/2 is not a recommended method.

Hexavalent chromium (mw-39-70)

   95% Gamma Approximate UCL 2.89

   95% Adjusted Gamma UCL 3.099

Nu star 16.19 Potential UCLs to Use

AppChi2 8.094    95% KM (Chebyshev) UCL 2.921

k star 0.45 99% KM (Chebyshev) UCL 4.833

Theta star 3.214

Median 1.182 95% KM (Chebyshev) UCL 2.921

SD 1.431 97.5% KM (Chebyshev) UCL 3.566

Maximum 3.81    95% KM (BCA) UCL 2.028

Mean 1.445    95% KM (Percentile Bootstrap) UCL 1.966

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.023

Minimum 0.0011    95% KM (bootstrap t) UCL 2.046

   95% KM (t) UCL 2.026

Assuming Gamma Distribution    95% KM (z) UCL 1.993

5% K-S Critical Value 0.227 SD 1.404

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.342

5% A-D Critical Value 0.796 Kaplan-Meier (KM) Method

K-S Test Statistic 0.796 Mean 1.431

A-D Test Statistic 0.815 Nonparametric Statistics

Theta Star 3.547

nu star 14.52

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.454 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Percentile Bootstrap UCL 1.965

   95% BCA Bootstrap UCL 2.058

   95% MLE (t) UCL 1.968 Mean in Original Scale 1.431

   95% MLE (Tiku) UCL 1.956 SD in Original Scale 1.445

Mean 1.337 Mean in Log Scale -1.349

SD 1.54 SD in Log Scale 2.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 1.445 SD 3.43

   95% DL/2 (t) UCL 2.024    95%  H-Stat (DL/2) UCL 6286

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.431 Mean -1.621

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.883 Shapiro Wilk Test Statistic 0.81

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 11.11%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16
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Raw Statistics Log-transformed Statistics

Minimum 0.0433 Minimum of Log Data -3.14

Hexavalent chromium (mw-39-80)

General Statistics

Number of Valid Observations 40 Number of Distinct Observations 40

Potential UCL to Use Use 95% Adjusted Gamma UCL 4.29

   95% Approximate Gamma UCL 4.132

   95% Adjusted Gamma UCL 4.29

97.5% Chebyshev(Mean, Sd) UCL 5.763

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.796

Kolmogorov-Smirnov 5% Critical Value 0.179    95% BCA Bootstrap UCL 3.337

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.728

Anderson-Darling 5% Critical Value 0.821    95% Hall's Bootstrap UCL 3.257

Kolmogorov-Smirnov Test Statistic 0.169    95% Percentile Bootstrap UCL 3.256

   95% Standard Bootstrap UCL 3.224

Anderson-Darling Test Statistic 0.991    95% Bootstrap-t UCL 3.42

Adjusted Level of Significance 0.0401    95% CLT UCL 3.239

Adjusted Chi Square Value 12.28    95% Jackknife UCL 3.272

nu star 22.55

Approximate Chi Square Value (.05) 12.75 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.418 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.595

   95% Modified-t UCL 3.287    99% Chebyshev (MVUE) UCL 32.69

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.08

   95% Adjusted-CLT UCL 3.335  97.5% Chebyshev (MVUE) UCL 22.34

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.272    95% H-UCL 40.8

Shapiro Wilk Critical Value 0.923 Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.769 Shapiro Wilk Test Statistic 0.908

Skewness 0.856

Relevant UCL Statistics

SD 2.851

Coefficient of Variation 1.22

Mean 2.336 Mean of log Data -0.617

Median 0.799 SD of log Data 2.221

Minimum 0.0045 Minimum of Log Data -5.404

Maximum 8.21 Maximum of Log Data 2.105

Number of Valid Observations 27 Number of Distinct Observations 27

Raw Statistics Log-transformed Statistics

General Statistics
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Coefficient of Variation 0.0546

Skewness 0.685

Median 0.0201 SD of log Data 0.054

SD 0.00111

Maximum 0.022 Maximum of Log Data -3.817

Mean 0.0203 Mean of log Data -3.901

Raw Statistics Log-transformed Statistics

Minimum 0.0191 Minimum of Log Data -3.958

Hexavalent chromium (mw-4)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Potential UCL to Use Use 95% Approximate Gamma UCL 4.397

   95% Approximate Gamma UCL 4.397

   95% Adjusted Gamma UCL 4.459

97.5% Chebyshev(Mean, Sd) UCL 6.438

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.458

Kolmogorov-Smirnov 5% Critical Value 0.146    95% BCA Bootstrap UCL 3.992

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.41

Anderson-Darling 5% Critical Value 0.8    95% Hall's Bootstrap UCL 4.011

Kolmogorov-Smirnov Test Statistic 0.117    95% Percentile Bootstrap UCL 3.899

   95% Standard Bootstrap UCL 3.917

Anderson-Darling Test Statistic 0.62    95% Bootstrap-t UCL 4.038

Adjusted Level of Significance 0.044    95% CLT UCL 3.93

Adjusted Chi Square Value 32.74    95% Jackknife UCL 3.952

nu star 48.13

Approximate Chi Square Value (.05) 33.2 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.602 Data appear Gamma Distributed at 5% Significance Level

Theta Star 5.042

   95% Modified-t UCL 3.968    99% Chebyshev (MVUE) UCL 20.34

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.4

   95% Adjusted-CLT UCL 4.032  97.5% Chebyshev (MVUE) UCL 14.42

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.952    95% H-UCL 11.49

Shapiro Wilk Critical Value 0.94 Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.784 Shapiro Wilk Test Statistic 0.917

Coefficient of Variation 1.137

Skewness 1.105

Median 1.585 SD of log Data 1.691

SD 3.448

Maximum 10.9 Maximum of Log Data 2.389

Mean 3.033 Mean of log Data 0.14
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Raw Statistics Log-transformed Statistics

Hexavalent chromium (mw-40d)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Potential UCL to Use Use 95% Student's-t UCL 0.0212

   95% Approximate Gamma UCL 0.0212

   95% Adjusted Gamma UCL 0.0216

97.5% Chebyshev(Mean, Sd) UCL 0.0231

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0247

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.021

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0222

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 0.0221

Kolmogorov-Smirnov Test Statistic 0.186    95% Percentile Bootstrap UCL 0.0209

   95% Standard Bootstrap UCL 0.0209

Anderson-Darling Test Statistic 0.276    95% Bootstrap-t UCL 0.0216

Adjusted Level of Significance 0.0122    95% CLT UCL 0.021

Adjusted Chi Square Value 2296    95% Jackknife UCL 0.0212

nu star 2451

Approximate Chi Square Value (.05) 2337 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 204.3 Data appear Normal at 5% Significance Level

Theta Star 9.914E-05

   95% Modified-t UCL 0.0212    99% Chebyshev (MVUE) UCL 0.0247

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0222

   95% Adjusted-CLT UCL 0.0211  97.5% Chebyshev (MVUE) UCL 0.023

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0212    95% H-UCL N/A

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.936

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Coefficient of Variation 0.273

Median 0.0052 SD of log Data 0.325

SD 0.00149

Maximum 0.0082 Maximum of Log Data -4.804

Mean 0.00545 Mean of log Data -5.254

Raw Statistics Log-transformed Statistics

Minimum 0.0021 Minimum of Log Data -6.166

Hexavalent chromium (mw-40s)

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11

Potential UCL to Use Use 95% Student's-t UCL 0.0833

   95% Approximate Gamma UCL 0.0919

   95% Adjusted Gamma UCL 0.0954

97.5% Chebyshev(Mean, Sd) UCL 0.122

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.154

Kolmogorov-Smirnov 5% Critical Value 0.223    95% BCA Bootstrap UCL 0.0818

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.106

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 0.0816

Kolmogorov-Smirnov Test Statistic 0.201    95% Percentile Bootstrap UCL 0.082

   95% Standard Bootstrap UCL 0.0821

Anderson-Darling Test Statistic 0.573    95% Bootstrap-t UCL 0.0827

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0823

Adjusted Chi Square Value 50.53    95% Jackknife UCL 0.0833

nu star 70.85

Approximate Chi Square Value (.05) 52.47 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.362 Data appear Normal at 5% Significance Level

Theta Star 0.0288

   95% Modified-t UCL 0.0832    99% Chebyshev (MVUE) UCL 0.216

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.135

   95% Adjusted-CLT UCL 0.0817  97.5% Chebyshev (MVUE) UCL 0.163

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0833    95% H-UCL 0.117

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.836

Coefficient of Variation 0.495

Skewness -0.268

Median 0.078 SD of log Data 0.73

SD 0.0336

Maximum 0.112 Maximum of Log Data -2.189

Mean 0.068 Mean of log Data -2.87

Minimum 0.0076 Minimum of Log Data -4.88
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Hexavalent chromium (mw-41m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-41d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 11

Percent Non-Detects 100.00%

Hexavalent chromium (mw-41d)

General Statistics

Number of Valid Data 11 Number of Detected Data 0

Potential UCL to Use Use 95% Student's-t UCL 0.00619

   95% Approximate Gamma UCL 0.00638

   95% Adjusted Gamma UCL 0.00652

97.5% Chebyshev(Mean, Sd) UCL 0.00803

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00956

Kolmogorov-Smirnov 5% Critical Value 0.237    95% BCA Bootstrap UCL 0.00605

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00725

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 0.00634

Kolmogorov-Smirnov Test Statistic 0.24    95% Percentile Bootstrap UCL 0.00608

   95% Standard Bootstrap UCL 0.00611

Anderson-Darling Test Statistic 0.79    95% Bootstrap-t UCL 0.00619

Adjusted Level of Significance 0.0301    95% CLT UCL 0.00613

Adjusted Chi Square Value 201.7    95% Jackknife UCL 0.00619

nu star 241.3

Approximate Chi Square Value (.05) 206.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.281 Data appear Normal at 5% Significance Level

Theta Star 0.0005876

   95% Modified-t UCL 0.00619    99% Chebyshev (MVUE) UCL 0.0105

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00767

   95% Adjusted-CLT UCL 0.00611  97.5% Chebyshev (MVUE) UCL 0.00862

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00619    95% H-UCL 0.00661

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.808

Skewness -0.19
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Maximum 0.0199 Maximum of Log Data -3.917

Mean 0.0163 Mean of log Data -4.158

Raw Statistics Log-transformed Statistics

Minimum 0.0074 Minimum of Log Data -4.906

Hexavalent chromium (mw-41s)

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 10

Potential UCL to Use Use 95% Student's-t UCL 0.00902

   95% Approximate Gamma UCL 0.00935

   95% Adjusted Gamma UCL 0.00965

97.5% Chebyshev(Mean, Sd) UCL 0.0122

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0149

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 0.00876

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0109

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 0.00877

Kolmogorov-Smirnov Test Statistic 0.239    95% Percentile Bootstrap UCL 0.00889

   95% Standard Bootstrap UCL 0.00886

Anderson-Darling Test Statistic 0.69    95% Bootstrap-t UCL 0.00889

Adjusted Level of Significance 0.0278    95% CLT UCL 0.0089

Adjusted Chi Square Value 131.7    95% Jackknife UCL 0.00902

nu star 164.7

Approximate Chi Square Value (.05) 136 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.485 Data appear Normal at 5% Significance Level

Theta Star 0.00103

   95% Modified-t UCL 0.00901    99% Chebyshev (MVUE) UCL 0.0158

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0113

   95% Adjusted-CLT UCL 0.00882  97.5% Chebyshev (MVUE) UCL 0.0128

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00902    95% H-UCL 0.00966

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.883 Shapiro Wilk Test Statistic 0.864

Skewness -0.365

Relevant UCL Statistics

SD 0.00238

Coefficient of Variation 0.309

Mean 0.00772 Mean of log Data -4.914

Median 0.0085 SD of log Data 0.343

Minimum 0.0041 Minimum of Log Data -5.497

Maximum 0.0105 Maximum of Log Data -4.556

Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-42-30) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 9

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 9 Number of Detected Data 0

or 95% Modified-t UCL 0.0185

Hexavalent chromium (mw-42-30)

Potential UCL to Use Use 95% Student's-t UCL 0.0185

   95% Approximate Gamma UCL 0.0193

   95% Adjusted Gamma UCL 0.0198

97.5% Chebyshev(Mean, Sd) UCL 0.0241

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0288

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 0.0178

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0218

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 0.0178

Kolmogorov-Smirnov Test Statistic 0.31    95% Percentile Bootstrap UCL 0.0182

   95% Standard Bootstrap UCL 0.0182

Anderson-Darling Test Statistic 1.088    95% Bootstrap-t UCL 0.0181

Adjusted Level of Significance 0.0278    95% CLT UCL 0.0183

Adjusted Chi Square Value 169.3    95% Jackknife UCL 0.0185

nu star 206.3

Approximate Chi Square Value (.05) 174.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.379 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00173

   95% Modified-t UCL 0.0185    99% Chebyshev (MVUE) UCL 0.032

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0232

   95% Adjusted-CLT UCL 0.0178  97.5% Chebyshev (MVUE) UCL 0.0262

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0185    95% H-UCL 0.02

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.763

Coefficient of Variation 0.257

Skewness -1.247

Median 0.0176 SD of log Data 0.317

SD 0.00418
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Number of Distinct Detected Data 0 Number of Non-Detect Data 19

Percent Non-Detects 100.00%

Hexavalent chromium (mw-43-75)

General Statistics

Number of Valid Data 19 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-43-25) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 10 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 10

Hexavalent chromium (mw-43-25)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-42-65) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 12

Percent Non-Detects 100.00%

Hexavalent chromium (mw-42-65)

General Statistics

Number of Valid Data 12 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-42-55) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 12 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 12

Hexavalent chromium (mw-42-55)

General Statistics
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nu star 923.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.43 Data appear Normal at 5% Significance Level

Theta Star 0.087

   95% Modified-t UCL 1.345    99% Chebyshev (MVUE) UCL 1.853

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.518

   95% Adjusted-CLT UCL 1.34  97.5% Chebyshev (MVUE) UCL 1.631

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.346    95% H-UCL 1.37

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.957 Shapiro Wilk Test Statistic 0.927

Coefficient of Variation 0.241

Skewness -0.339

Median 1.27 SD of log Data 0.265

SD 0.302

Maximum 1.71 Maximum of Log Data 0.536

Mean 1.255 Mean of log Data 0.195

Raw Statistics Log-transformed Statistics

Minimum 0.62 Minimum of Log Data -0.478

Hexavalent chromium (mw-44-115)

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 28

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-43-90) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 19 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 19

Hexavalent chromium (mw-43-90)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-43-75) was not processed!
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Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.382

   95% Standard Bootstrap UCL 0.375

Anderson-Darling Test Statistic 0.704    95% Bootstrap-t UCL 0.382

Adjusted Level of Significance 0.0407    95% CLT UCL 0.376

Adjusted Chi Square Value 419.9    95% Jackknife UCL 0.377

nu star 472.1

Approximate Chi Square Value (.05) 422.7 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.139 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0416

   95% Modified-t UCL 0.378    99% Chebyshev (MVUE) UCL 0.551

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.431

   95% Adjusted-CLT UCL 0.381  97.5% Chebyshev (MVUE) UCL 0.472

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.377    95% H-UCL 0.38

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.886 Shapiro Wilk Test Statistic 0.96

Coefficient of Variation 0.36

Skewness 1.118

Median 0.3 SD of log Data 0.335

SD 0.122

Maximum 0.634 Maximum of Log Data -0.456

Mean 0.339 Mean of log Data -1.139

Raw Statistics Log-transformed Statistics

Minimum 0.157 Minimum of Log Data -1.852

Hexavalent chromium (mw-44-125)

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 27

Potential UCL to Use Use 95% Student's-t UCL 1.346

   95% Approximate Gamma UCL 1.357

   95% Adjusted Gamma UCL 1.363

97.5% Chebyshev(Mean, Sd) UCL 1.589

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.787

Kolmogorov-Smirnov 5% Critical Value 0.155    95% BCA Bootstrap UCL 1.34

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.488

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 1.342

Kolmogorov-Smirnov Test Statistic 0.132    95% Percentile Bootstrap UCL 1.339

   95% Standard Bootstrap UCL 1.34

Anderson-Darling Test Statistic 0.558    95% Bootstrap-t UCL 1.342

Adjusted Level of Significance 0.0416    95% CLT UCL 1.343

Adjusted Chi Square Value 850.3    95% Jackknife UCL 1.346

Approximate Chi Square Value (.05) 853.8 Nonparametric Statistics
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SD 0.0548

Coefficient of Variation 0.344

Mean 0.159 Mean of log Data -1.897

Median 0.153 SD of log Data 0.358

Minimum 0.0779 Minimum of Log Data -2.552

Maximum 0.287 Maximum of Log Data -1.248

Number of Valid Observations 29 Number of Distinct Observations 29

Raw Statistics Log-transformed Statistics

Hexavalent chromium (mw-46-175)

General Statistics

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mw-45-095a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 3 Number of Distinct Observations 3

Hexavalent chromium (mw-45-095a)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-44-70) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 12

Percent Non-Detects 100.00%

Hexavalent chromium (mw-44-70)

General Statistics

Number of Valid Data 12 Number of Detected Data 0

Potential UCL to Use Use 95% Approximate Gamma UCL 0.378

   95% Approximate Gamma UCL 0.378

   95% Adjusted Gamma UCL 0.381

97.5% Chebyshev(Mean, Sd) UCL 0.48

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.564

Kolmogorov-Smirnov 5% Critical Value 0.163    95% BCA Bootstrap UCL 0.38

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.437

Kolmogorov-Smirnov Test Statistic 0.178    95% Percentile Bootstrap UCL 0.376
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Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0009681 SD of Detected 0.323

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00452 Maximum Detected -5.399

Mean of Detected 0.00335 Mean of Detected -5.742

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Number of Distinct Detected Data 7 Number of Non-Detect Data 7

Percent Non-Detects 50.00%

Hexavalent chromium (mw-46-205)

General Statistics

Number of Valid Data 14 Number of Detected Data 7

Potential UCL to Use Use 95% Student's-t UCL 0.176

   95% Approximate Gamma UCL 0.178

   95% Adjusted Gamma UCL 0.18

97.5% Chebyshev(Mean, Sd) UCL 0.223

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.26

Kolmogorov-Smirnov 5% Critical Value 0.163    95% BCA Bootstrap UCL 0.176

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.204

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.176

Kolmogorov-Smirnov Test Statistic 0.116    95% Percentile Bootstrap UCL 0.175

   95% Standard Bootstrap UCL 0.176

Anderson-Darling Test Statistic 0.485    95% Bootstrap-t UCL 0.177

Adjusted Level of Significance 0.0407    95% CLT UCL 0.176

Adjusted Chi Square Value 394    95% Jackknife UCL 0.176

nu star 444.5

Approximate Chi Square Value (.05) 396.7 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.665 Data appear Normal at 5% Significance Level

Theta Star 0.0208

   95% Modified-t UCL 0.177    99% Chebyshev (MVUE) UCL 0.267

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.207

   95% Adjusted-CLT UCL 0.177  97.5% Chebyshev (MVUE) UCL 0.227

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.176    95% H-UCL 0.181

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.95 Shapiro Wilk Test Statistic 0.952

Skewness 0.321

Relevant UCL Statistics
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Hexavalent chromium (mw-47-115)

   95% Adjusted Gamma UCL 0.00395

Note: DL/2 is not a recommended method.

AppChi2 237    95% KM (t) UCL 0.00315

   95% Gamma Approximate UCL 0.00387    95% KM (Percentile Bootstrap) UCL 0.00355

Theta star 0.0003414

Nu star 274.4 Potential UCLs to Use

SD 0.0009157 97.5% KM (Chebyshev) UCL 0.00434

k star 9.8 99% KM (Chebyshev) UCL 0.00533

Mean 0.00335    95% KM (Percentile Bootstrap) UCL 0.00355

Median 0.00361 95% KM (Chebyshev) UCL 0.00384

Minimum 0.00178    95% KM (bootstrap t) UCL 0.00315

Maximum 0.00452    95% KM (BCA) UCL 0.00377

Assuming Gamma Distribution    95% KM (z) UCL 0.00311

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0031

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002668

   95% KM (t) UCL 0.00315

K-S Test Statistic 0.708 Mean 0.00267

5% K-S Critical Value 0.312 SD 0.0009244

A-D Test Statistic 0.537 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

nu star 98.73

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 7.052 Data appear Normal at 5% Significance Level

Theta Star 0.0004744

   95% BCA Bootstrap UCL 0.00294

   95% MLE (Tiku) UCL 0.00395 SD in Original Scale 0.00124

   95% Percentile Bootstrap UCL 0.0029

SD 0.0008963 SD in Log Scale 0.546

   95% MLE (t) UCL 0.00378 Mean in Original Scale 0.00236

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00336 Mean in Log Scale -6.185

   95% DL/2 (t) UCL 0.00269    95%  H-Stat (DL/2) UCL 0.00442

Mean 0.00192 Mean -6.671

SD 0.00162 SD 0.989

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.896 Shapiro Wilk Test Statistic 0.852

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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K-S Test Statistic 0.703 Mean 0.00833

A-D Test Statistic 0.511 Nonparametric Statistics

5% A-D Critical Value 0.703 Kaplan-Meier (KM) Method

nu star 14.91

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.243 Data appear Normal at 5% Significance Level

Theta Star 0.00856

   95% BCA Bootstrap UCL 0.0121

   95% MLE (Tiku) UCL 0.0155 SD in Original Scale 0.00623

   95% Percentile Bootstrap UCL 0.012

SD 0.00348 SD in Log Scale 1.007

   95% MLE (t) UCL 0.0148 Mean in Original Scale 0.0085

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0125 Mean in Log Scale -5.126

   95% DL/2 (t) UCL 0.0126    95%  H-Stat (DL/2) UCL 0.0637

Mean 0.00832 Mean -5.242

SD 0.00646 SD 1.166

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.979 Shapiro Wilk Test Statistic 0.781

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 37.50%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.0035 Maximum Non-Detect -5.655

SD of Detected 0.00571 SD of Detected 0.921

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Detected 0.0182 Maximum Detected -4.006

Mean of Detected 0.0106 Mean of Detected -4.781

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

Percent Non-Detects 25.00%

General Statistics

Number of Valid Data 8 Number of Detected Data 6
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Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0546    99% Chebyshev (MVUE) UCL 0.136

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0836

   95% Adjusted-CLT UCL 0.052  97.5% Chebyshev (MVUE) UCL 0.101

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0548    95% H-UCL 0.079

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.852

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.463

Skewness -0.426

Median 0.0447 SD of log Data 0.607

SD 0.0194

Maximum 0.0619 Maximum of Log Data -2.782

Mean 0.0418 Mean of log Data -3.307

Raw Statistics Log-transformed Statistics

Minimum 0.0109 Minimum of Log Data -4.519

Hexavalent chromium (mw-47-55)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL 0.0181

Note: DL/2 is not a recommended method.

AppChi2 16.9    95% KM (t) UCL 0.0127

   95% Gamma Approximate UCL 0.0159    95% KM (Percentile Bootstrap) UCL 0.0129

Theta star 0.00548

Nu star 27.97 Potential UCLs to Use

SD 0.0052 97.5% KM (Chebyshev) UCL 0.0229

k star 1.748 99% KM (Chebyshev) UCL 0.0316

Mean 0.00958    95% KM (Percentile Bootstrap) UCL 0.0129

Median 0.00925 95% KM (Chebyshev) UCL 0.0185

Minimum 0.0014    95% KM (bootstrap t) UCL 0.0123

Maximum 0.0182    95% KM (BCA) UCL 0.0139

Assuming Gamma Distribution    95% KM (z) UCL 0.0122

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.013

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00234

   95% KM (t) UCL 0.0127

5% K-S Critical Value 0.335 SD 0.00603
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Hexavalent chromium (mw-49-275)

General Statistics

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-49-135) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 7 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Hexavalent chromium (mw-49-135)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-48) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Hexavalent chromium (mw-48)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Potential UCL to Use Use 95% Student's-t UCL 0.0548

   95% Approximate Gamma UCL 0.0629

   95% Adjusted Gamma UCL 0.07

97.5% Chebyshev(Mean, Sd) UCL 0.0846

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.11

Kolmogorov-Smirnov 5% Critical Value 0.295    95% BCA Bootstrap UCL 0.0514

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0717

Anderson-Darling 5% Critical Value 0.719    95% Hall's Bootstrap UCL 0.0507

Kolmogorov-Smirnov Test Statistic 0.264    95% Percentile Bootstrap UCL 0.0521

   95% Standard Bootstrap UCL 0.0524

Anderson-Darling Test Statistic 0.488    95% Bootstrap-t UCL 0.0532

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0531

Adjusted Chi Square Value 24.29    95% Jackknife UCL 0.0548

nu star 40.68

Approximate Chi Square Value (.05) 27.06 Nonparametric Statistics

k star (bias corrected) 2.543 Data appear Normal at 5% Significance Level

Theta Star 0.0165
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.283

Skewness 1.718

Median 0.0125 SD of log Data 0.254

SD 0.00368

Maximum 0.02 Maximum of Log Data -3.912

Mean 0.013 Mean of log Data -4.37

Raw Statistics Log-transformed Statistics

Minimum 0.01 Minimum of Log Data -4.605

Hexavalent chromium (mw-5)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-49-365) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 7 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Hexavalent chromium (mw-49-365)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-49-275) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 7

Percent Non-Detects 100.00%

Number of Valid Data 7 Number of Detected Data 0
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Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.2

Skewness -0.308

Median 0.246 SD of log Data 0.21

SD 0.0482

Maximum 0.304 Maximum of Log Data -1.191

Mean 0.241 Mean of log Data -1.442

Raw Statistics Log-transformed Statistics

Minimum 0.164 Minimum of Log Data -1.808

Hexavalent chromium (mw-50-095)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 0.016

   95% Approximate Gamma UCL 0.0166

   95% Adjusted Gamma UCL 0.0181

97.5% Chebyshev(Mean, Sd) UCL 0.0224

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.028

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0162

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0196

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.0264

Kolmogorov-Smirnov Test Statistic 0.278    95% Percentile Bootstrap UCL 0.0154

   95% Standard Bootstrap UCL 0.0153

Anderson-Darling Test Statistic 0.53    95% Bootstrap-t UCL 0.0181

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0155

Adjusted Chi Square Value 76.3    95% Jackknife UCL 0.016

nu star 106.4

Approximate Chi Square Value (.05) 83.59 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.866 Data appear Normal at 5% Significance Level

Theta Star 0.00147

   95% Modified-t UCL 0.0162    99% Chebyshev (MVUE) UCL 0.0264

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0189

   95% Adjusted-CLT UCL 0.0166  97.5% Chebyshev (MVUE) UCL 0.0214

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.016    95% H-UCL 0.0167

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.856
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Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.209

Skewness -0.826

Median 9.88 SD of log Data 0.233

SD 1.994

Maximum 12.3 Maximum of Log Data 2.51

Mean 9.556 Mean of log Data 2.235

Raw Statistics Log-transformed Statistics

Minimum 5.81 Minimum of Log Data 1.76

Hexavalent chromium (mw-50-200)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 0.273

   95% Approximate Gamma UCL 0.279

   95% Adjusted Gamma UCL 0.29

97.5% Chebyshev(Mean, Sd) UCL 0.347

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.41

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.268

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.315

Anderson-Darling 5% Critical Value 0.716    95% Hall's Bootstrap UCL 0.264

Kolmogorov-Smirnov Test Statistic 0.266    95% Percentile Bootstrap UCL 0.268

   95% Standard Bootstrap UCL 0.266

Anderson-Darling Test Statistic 0.415    95% Bootstrap-t UCL 0.269

Adjusted Level of Significance 0.0195    95% CLT UCL 0.269

Adjusted Chi Square Value 224.9    95% Jackknife UCL 0.273

nu star 270.7

Approximate Chi Square Value (.05) 233.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 16.92 Data appear Normal at 5% Significance Level

Theta Star 0.0142

   95% Modified-t UCL 0.273    99% Chebyshev (MVUE) UCL 0.42

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.319

   95% Adjusted-CLT UCL 0.267  97.5% Chebyshev (MVUE) UCL 0.353

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.273    95% H-UCL 0.282

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.927 Shapiro Wilk Test Statistic 0.917
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Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Coefficient of Variation 0.0441

Skewness -1.287

Median 4.56 SD of log Data 0.045

SD 0.199

Maximum 4.69 Maximum of Log Data 1.545

Mean 4.506 Mean of log Data 1.504

Raw Statistics Log-transformed Statistics

Minimum 4.13 Minimum of Log Data 1.418

Hexavalent chromium (mw-51)

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Potential UCL to Use Use 95% Student's-t UCL 10.89

   95% Approximate Gamma UCL 11.22

   95% Adjusted Gamma UCL 11.7

97.5% Chebyshev(Mean, Sd) UCL 13.96

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.57

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 10.48

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12.63

Anderson-Darling 5% Critical Value 0.716    95% Hall's Bootstrap UCL 10.53

Kolmogorov-Smirnov Test Statistic 0.253    95% Percentile Bootstrap UCL 10.61

   95% Standard Bootstrap UCL 10.66

Anderson-Darling Test Statistic 0.411    95% Bootstrap-t UCL 10.67

Adjusted Level of Significance 0.0195    95% CLT UCL 10.72

Adjusted Chi Square Value 188    95% Jackknife UCL 10.89

nu star 230.1

Approximate Chi Square Value (.05) 196 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.38 Data appear Normal at 5% Significance Level

Theta Star 0.665

   95% Modified-t UCL 10.86    99% Chebyshev (MVUE) UCL 17.45

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13.02

   95% Adjusted-CLT UCL 10.5  97.5% Chebyshev (MVUE) UCL 14.52

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10.89    95% H-UCL 11.44

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.893
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Hexavalent chromium (mw-52d)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Potential UCL to Use Use 95% Student's-t UCL 4.652

   95% Approximate Gamma UCL 4.663

   95% Adjusted Gamma UCL 4.713

97.5% Chebyshev(Mean, Sd) UCL 4.974

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.252

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 4.594

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.833

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 4.597

Kolmogorov-Smirnov Test Statistic 0.208    95% Percentile Bootstrap UCL 4.604

   95% Standard Bootstrap UCL 4.619

Anderson-Darling Test Statistic 0.437    95% Bootstrap-t UCL 4.615

Adjusted Level of Significance 0.0158    95% CLT UCL 4.629

Adjusted Chi Square Value 4465    95% Jackknife UCL 4.652

nu star 4671

Approximate Chi Square Value (.05) 4513 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 333.6 Data appear Normal at 5% Significance Level

Theta Star 0.0135

   95% Modified-t UCL 4.645    99% Chebyshev (MVUE) UCL 5.269

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.84

   95% Adjusted-CLT UCL 4.59  97.5% Chebyshev (MVUE) UCL 4.985

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.652    95% H-UCL N/A

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.873

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Hexavalent chromium (mw-53m)

General Statistics

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-53d) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 8 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Hexavalent chromium (mw-53d)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-52s) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Hexavalent chromium (mw-52s)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-52m) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 8 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Hexavalent chromium (mw-52m)

General Statistics

The data set for variable Hexavalent chromium (mw-52d) was not processed!
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Data set is too small to compute reliable and meaningful statistics and estimates!

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (mw-54-85)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mw-54-195) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Hexavalent chromium (mw-54-195)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mw-54-140) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Hexavalent chromium (mw-54-140)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (mw-53m) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Number of Valid Data 8 Number of Detected Data 0
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mw-56d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Hexavalent chromium (mw-56d)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mw-55-45) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (mw-55-45)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mw-55-120) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Hexavalent chromium (mw-55-120)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

The data set for variable Hexavalent chromium (mw-54-85) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

Coefficient of Variation 0.161

Skewness -0.703

Median 0.0095 SD of log Data 0.169

SD 0.00142

Maximum 0.01 Maximum of Log Data -4.605

Mean 0.00887 Mean of log Data -4.737

Raw Statistics Log-transformed Statistics

Minimum 0.007 Minimum of Log Data -4.962

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (mw-6)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mw-56s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Hexavalent chromium (mw-56s)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mw-56m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Hexavalent chromium (mw-56m)
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Median 0.0147 SD of log Data 0.273

Maximum 0.02 Maximum of Log Data -3.912

Mean 0.0142 Mean of log Data -4.285

Raw Statistics Log-transformed Statistics

Minimum 0.01 Minimum of Log Data -4.605

Hexavalent chromium (mw-7)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0103

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.0109

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0146

   95% Approximate Gamma UCL 0.0103

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0114

97.5% Chebyshev(Mean, Sd) UCL 0.0125

Kolmogorov-Smirnov Test Statistic 0.306    95% Percentile Bootstrap UCL 0.00967

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0095

Anderson-Darling Test Statistic 0.753    95% Bootstrap-t UCL 0.00994

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.00946

Adjusted Chi Square Value 214.9    95% Jackknife UCL 0.01

   95% Standard Bootstrap UCL 0.00972

Approximate Chi Square Value (.05) 227.3 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 0.00982

Theta Star 0.0004032

nu star 263.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 21.99 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Adjusted-CLT UCL 0.00964  97.5% Chebyshev (MVUE) UCL 0.0127

   95% Modified-t UCL 0.01    99% Chebyshev (MVUE) UCL 0.0149

   95% Student's-t UCL 0.01    95% H-UCL 0.0104

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0115

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.775 Shapiro Wilk Test Statistic 0.77

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!
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Hexavalent chromium (mw-8)

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0173

   95% Approximate Gamma UCL 0.0182

   95% Adjusted Gamma UCL 0.02

97.5% Chebyshev(Mean, Sd) UCL 0.0239

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0296

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0168

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.021

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 0.0167

Kolmogorov-Smirnov Test Statistic 0.244    95% Percentile Bootstrap UCL 0.0168

   95% Standard Bootstrap UCL 0.0165

Anderson-Darling Test Statistic 0.413    95% Bootstrap-t UCL 0.0171

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0168

Adjusted Chi Square Value 71.33    95% Jackknife UCL 0.0173

nu star 100.5

Approximate Chi Square Value (.05) 78.36 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.374 Data appear Normal at 5% Significance Level

Theta Star 0.0017

   95% Modified-t UCL 0.0174    99% Chebyshev (MVUE) UCL 0.0299

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0211

   95% Adjusted-CLT UCL 0.0169  97.5% Chebyshev (MVUE) UCL 0.0241

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0173    95% H-UCL 0.0187

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.892

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.268

Skewness 0.284

SD 0.0038
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   95% Approximate Gamma UCL 0.0575

   95% Adjusted Gamma UCL 0.0645

97.5% Chebyshev(Mean, Sd) UCL 0.0718

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.089

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0476

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.063

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 0.0471

Kolmogorov-Smirnov Test Statistic 0.383    95% Percentile Bootstrap UCL 0.0485

   95% Standard Bootstrap UCL 0.0496

Anderson-Darling Test Statistic 1.05    95% Bootstrap-t UCL 0.049

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0503

Adjusted Chi Square Value 47.21    95% Jackknife UCL 0.052

nu star 71.35

Approximate Chi Square Value (.05) 52.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.946 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00717

   95% Modified-t UCL 0.0514    99% Chebyshev (MVUE) UCL 0.105

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0701

   95% Adjusted-CLT UCL 0.0459  97.5% Chebyshev (MVUE) UCL 0.0819

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.052    95% H-UCL 0.0629

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.719 Shapiro Wilk Test Statistic 0.651

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.268

Skewness -2.154

Median 0.0465 SD of log Data 0.354

SD 0.0114

Maximum 0.0509 Maximum of Log Data -2.978

Mean 0.0427 Mean of log Data -3.198

Raw Statistics Log-transformed Statistics

Minimum 0.02 Minimum of Log Data -3.912

Number of Valid Observations 6 Number of Distinct Observations 6



4347

4348

4349

4350

4351

4352

4353

4354

4355

4356

4357

4358

4359

4360

4361

4362

4363

4364

4365

4366

4367

4368

4369

4370

4371

4372

4373

4374

4375

4376

4377

4378

4379

4380

4381

4382

4383

4384

4385

4386

4387

4388

4389

4390

4391

4392

4393

4394

4395

4396

4397

4398

4399

A B C D E F G H I J K L

Potential UCL to Use Use 95% Student's-t UCL 0.348

   95% Approximate Gamma UCL 0.348

   95% Adjusted Gamma UCL 0.348

97.5% Chebyshev(Mean, Sd) UCL 0.37

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.387

Kolmogorov-Smirnov 5% Critical Value 0.148    95% BCA Bootstrap UCL 0.346

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.36

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.347

Kolmogorov-Smirnov Test Statistic 0.205    95% Percentile Bootstrap UCL 0.347

   95% Standard Bootstrap UCL 0.347

Anderson-Darling Test Statistic 1.165    95% Bootstrap-t UCL 0.347

Adjusted Level of Significance 0.0425    95% CLT UCL 0.347

Adjusted Chi Square Value 8681    95% Jackknife UCL 0.348

nu star 8909

Approximate Chi Square Value (.05) 8691 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 127.3 Data appear Normal at 5% Significance Level

Theta Star 0.00267

   95% Modified-t UCL 0.347    99% Chebyshev (MVUE) UCL 0.389

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.361

   95% Adjusted-CLT UCL 0.347  97.5% Chebyshev (MVUE) UCL 0.371

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.348    95% H-UCL N/A

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Test Statistic 0.917

Coefficient of Variation 0.0839

Skewness -0.741

Median 0.343 SD of log Data 0.0872

SD 0.0285

Maximum 0.402 Maximum of Log Data -0.911

Mean 0.339 Mean of log Data -1.084

Raw Statistics Log-transformed Statistics

Minimum 0.265 Minimum of Log Data -1.328

Hexavalent chromium (mw-9)

General Statistics

Number of Valid Observations 35 Number of Distinct Observations 30

or 95% Modified-t UCL 0.0514

Recommended UCL exceeds the maximum observation

Potential UCL to Use Use 95% Student's-t UCL 0.052
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   95% DL/2 (t) UCL 0.0008986    95%  H-Stat (DL/2) UCL 0.0009405

Mean 0.0007671 Mean -7.248

SD 0.0003106 SD 0.397

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9 Shapiro Wilk Test Statistic 0.827

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.002 Maximum Non-Detect -6.215

SD of Detected 0.0002579 SD of Detected 0.305

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0013 Maximum Detected -6.645

Mean of Detected 0.00101 Mean of Detected -6.939

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0005 Minimum Detected -7.601

Number of Distinct Detected Data 5 Number of Non-Detect Data 9

Percent Non-Detects 52.94%

General Statistics

Number of Valid Data 17 Number of Detected Data 8

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (ow-1d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (mwp-12) was not processed!

Hexavalent chromium (mwp-12)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00513 SD of Detected 1.129

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0163 Maximum Detected -4.117

Mean of Detected 0.0055 Mean of Detected -5.723

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00057 Minimum Detected -7.47

Number of Distinct Detected Data 17 Number of Non-Detect Data 1

Percent Non-Detects 5.56%

Hexavalent chromium (ow-1m)

General Statistics

Number of Valid Data 18 Number of Detected Data 17

   95% Adjusted Gamma UCL 0.00112

Note: DL/2 is not a recommended method.

AppChi2 695.7    95% KM (t) UCL 0.00101

   95% Gamma Approximate UCL 0.00111    95% KM (Percentile Bootstrap) UCL 0.00106

Theta star 4.572E-05

Nu star 758.7 Potential UCLs to Use

SD 0.0001811 97.5% KM (Chebyshev) UCL 0.00147

k star 22.31 99% KM (Chebyshev) UCL 0.00185

Mean 0.00102    95% KM (Percentile Bootstrap) UCL 0.00106

Median 0.00103 95% KM (Chebyshev) UCL 0.00128

Minimum 0.0005    95% KM (bootstrap t) UCL 0.00105

Maximum 0.0013    95% KM (BCA) UCL 0.00106

Assuming Gamma Distribution    95% KM (z) UCL 0.001

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0011

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001014

   95% KM (t) UCL 0.00101

K-S Test Statistic 0.715 Mean 0.0008375

5% K-S Critical Value 0.294 SD 0.0002676

A-D Test Statistic 0.556 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 142.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.886 Data appear Normal at 5% Significance Level

Theta Star 0.0001131

   95% BCA Bootstrap UCL 0.0009298

SD in Original Scale 0.0002615

   95% Percentile Bootstrap UCL 0.0009227

SD in Log Scale 0.322

Mean in Original Scale 0.0008228

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.151
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Maximum 0.0216 Maximum of Log Data -3.835

Raw Statistics Log-transformed Statistics

Minimum 0.0049 Minimum of Log Data -5.319

Hexavalent chromium (ow-1s)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 0.0112

Note: DL/2 is not a recommended method.

AppChi2 8.014    95% KM (Chebyshev) UCL 0.0105

   95% Gamma Approximate UCL 0.0104

Theta star 0.0116

Nu star 16.07 Potential UCLs to Use

SD 0.00514 97.5% KM (Chebyshev) UCL 0.0128

k star 0.446 99% KM (Chebyshev) UCL 0.0172

Mean 0.0052    95% KM (Percentile Bootstrap) UCL 0.00732

Median 0.0031 95% KM (Chebyshev) UCL 0.0105

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00787

Maximum 0.0163    95% KM (BCA) UCL 0.00704

Assuming Gamma Distribution    95% KM (z) UCL 0.00722

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00733

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0012

   95% KM (t) UCL 0.00733

K-S Test Statistic 0.764 Mean 0.00524

5% K-S Critical Value 0.215 SD 0.00496

A-D Test Statistic 0.556 Nonparametric Statistics

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 32.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.944 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00583

   95% BCA Bootstrap UCL 0.00712

   95% MLE (Tiku) UCL 0.00697 SD in Original Scale 0.0051

   95% Percentile Bootstrap UCL 0.00727

SD 0.00595 SD in Log Scale 1.159

   95% MLE (t) UCL 0.00692 Mean in Original Scale 0.00523

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00448 Mean in Log Scale -5.812

   95% DL/2 (t) UCL 0.00732    95%  H-Stat (DL/2) UCL 0.0125

Mean 0.00522 Mean -5.827

SD 0.00511 SD 1.182

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.858 Shapiro Wilk Test Statistic 0.923
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SD of Detected 0.0001585 SD of Detected 0.4

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 0.00061 Maximum Detected -7.402

Mean of Detected 0.0004229 Mean of Detected -7.834

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00024 Minimum Detected -8.335

Number of Distinct Detected Data 7 Number of Non-Detect Data 9

Percent Non-Detects 56.25%

General Statistics

Number of Valid Data 16 Number of Detected Data 7

or 95% Modified-t UCL 0.0201

Hexavalent chromium (ow-2d)

Potential UCL to Use Use 95% Student's-t UCL 0.0203

   95% Approximate Gamma UCL 0.0214

   95% Adjusted Gamma UCL 0.0217

97.5% Chebyshev(Mean, Sd) UCL 0.0248

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0286

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 0.0196

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0229

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 0.0196

Kolmogorov-Smirnov Test Statistic 0.41    95% Percentile Bootstrap UCL 0.0198

   95% Standard Bootstrap UCL 0.0201

Anderson-Darling Test Statistic 3.354    95% Bootstrap-t UCL 0.0197

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0202

Adjusted Chi Square Value 247.1    95% Jackknife UCL 0.0203

nu star 290

Approximate Chi Square Value (.05) 251.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.666 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00192

   95% Modified-t UCL 0.0201    99% Chebyshev (MVUE) UCL 0.0366

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0266

   95% Adjusted-CLT UCL 0.0192  97.5% Chebyshev (MVUE) UCL 0.03

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0203    95% H-UCL 0.0228

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.541 Shapiro Wilk Test Statistic 0.423

Coefficient of Variation 0.211

Skewness -3.415

Median 0.0194 SD of log Data 0.36

SD 0.00391

Mean 0.0185 Mean of log Data -4.031
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4653
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Theta star 7.366E-05

SD 0.0001565 97.5% KM (Chebyshev) UCL 0.0007197

k star 5.737 99% KM (Chebyshev) UCL 0.0009199

Mean 0.0004225    95% KM (Percentile Bootstrap) UCL 0.0004913

Median 0.0004536 95% KM (Chebyshev) UCL 0.0006178

Minimum 0.0001823    95% KM (bootstrap t) UCL 0.0004897

Maximum 0.0006433    95% KM (BCA) UCL 0.0005043

Assuming Gamma Distribution    95% KM (z) UCL 0.0004711

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0004761

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.404E-05

   95% KM (t) UCL 0.000477

K-S Test Statistic 0.709 Mean 0.0003822

5% K-S Critical Value 0.312 SD 0.0001501

A-D Test Statistic 0.521 Nonparametric Statistics

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method

nu star 63.44

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.531 Data appear Normal at 5% Significance Level

Theta Star 9.332E-05

   95% BCA Bootstrap UCL 0.0004359

SD in Original Scale 0.0001712

   95% Percentile Bootstrap UCL 0.000431

SD in Log Scale 0.506

Mean in Original Scale 0.0003598

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -8.044

   95% DL/2 (t) UCL 0.0004878    95%  H-Stat (DL/2) UCL 0.00074

Mean 0.0004163 Mean -7.904

SD 0.0001633 SD 0.58

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.861

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908
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Potential UCL to Use Use 95% Student's-t UCL 0.00384

   95% Approximate Gamma UCL 0.00406

   95% Adjusted Gamma UCL 0.00421

97.5% Chebyshev(Mean, Sd) UCL 0.00605

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00787

Kolmogorov-Smirnov 5% Critical Value 0.217    95% BCA Bootstrap UCL 0.00397

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00512

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 0.00398

Kolmogorov-Smirnov Test Statistic 0.149    95% Percentile Bootstrap UCL 0.00381

   95% Standard Bootstrap UCL 0.00377

Anderson-Darling Test Statistic 0.312    95% Bootstrap-t UCL 0.00402

Adjusted Level of Significance 0.0335    95% CLT UCL 0.00379

Adjusted Chi Square Value 46.99    95% Jackknife UCL 0.00384

nu star 66.48

Approximate Chi Square Value (.05) 48.72 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.078 Data appear Normal at 5% Significance Level

Theta Star 0.00143

   95% Modified-t UCL 0.00386    99% Chebyshev (MVUE) UCL 0.00844

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00538

   95% Adjusted-CLT UCL 0.00391  97.5% Chebyshev (MVUE) UCL 0.00641

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00384    95% H-UCL 0.00457

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.961

Coefficient of Variation 0.66

Skewness 0.959

Median 0.00235 SD of log Data 0.69

SD 0.00197

Maximum 0.0077 Maximum of Log Data -4.867

Mean 0.00298 Mean of log Data -6.03

Raw Statistics Log-transformed Statistics

Minimum 0.00076 Minimum of Log Data -7.182

Hexavalent chromium (ow-2m)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 0.0005168

Note: DL/2 is not a recommended method.

AppChi2 153.2    95% KM (t) UCL 0.000477

   95% Gamma Approximate UCL 0.0005062    95% KM (Percentile Bootstrap) UCL 0.0004913

Nu star 183.6 Potential UCLs to Use
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Mean 0.0307    95% KM (Percentile Bootstrap) UCL 0.0341

Minimum 0.0143    95% KM (bootstrap t) UCL 0.0337

Maximum 0.0404    95% KM (BCA) UCL 0.0345

Assuming Gamma Distribution    95% KM (z) UCL 0.0341

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0343

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00206

   95% KM (t) UCL 0.0343

K-S Test Statistic 0.736 Mean 0.0307

5% K-S Critical Value 0.221 SD 0.00796

A-D Test Statistic 1.412 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

nu star 377.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.59 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00252

   95% BCA Bootstrap UCL 0.0337

   95% MLE (Tiku) UCL 0.0345 SD in Original Scale 0.00801

   95% Percentile Bootstrap UCL 0.0339

SD 0.0109 SD in Log Scale 0.309

   95% MLE (t) UCL 0.0344 Mean in Original Scale 0.0308

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0296 Mean in Log Scale -3.519

   95% DL/2 (t) UCL 0.0345    95%  H-Stat (DL/2) UCL 0.138

Mean 0.0298 Mean -3.84

SD 0.0106 SD 1.458

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.836 Shapiro Wilk Test Statistic 0.777

Maximum Non-Detect 0.0002 Maximum Non-Detect -8.517

SD of Detected 0.00736 SD of Detected 0.28

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 0.0404 Maximum Detected -3.209

Mean of Detected 0.0318 Mean of Detected -3.482

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0153 Minimum Detected -4.18

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Percent Non-Detects 6.25%

Hexavalent chromium (ow-2s)

General Statistics

Number of Valid Data 16 Number of Detected Data 15
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   95% BCA Bootstrap UCL 0.00254

   95% MLE (Tiku) UCL 0.00272 SD in Original Scale 0.00156

   95% Percentile Bootstrap UCL 0.0025

SD 0.00216 SD in Log Scale 1.456

   95% MLE (t) UCL 0.00255 Mean in Original Scale 0.00164

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0011 Mean in Log Scale -7.126

   95% DL/2 (t) UCL 0.00267    95%  H-Stat (DL/2) UCL 0.0061

Mean 0.0016 Mean -7.371

SD 0.0016 SD 1.715

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.894 Shapiro Wilk Test Statistic 0.707

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.0002 Maximum Non-Detect -8.517

SD of Detected 0.00134 SD of Detected 1.044

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 0.0039 Maximum Detected -5.547

Mean of Detected 0.0025 Mean of Detected -6.268

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0003 Minimum Detected -8.112

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

Percent Non-Detects 37.50%

Hexavalent chromium (ow-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.0359

Note: DL/2 is not a recommended method.

AppChi2 254.4    95% KM (Chebyshev) UCL 0.0397

   95% Gamma Approximate UCL 0.0353

Theta star 0.00335

Nu star 293 Potential UCLs to Use

SD 0.00835 97.5% KM (Chebyshev) UCL 0.0436

k star 9.158 99% KM (Chebyshev) UCL 0.0512

Median 0.0346 95% KM (Chebyshev) UCL 0.0397
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   95% Modified-t UCL 0.0175    99% Chebyshev (MVUE) UCL 0.0255

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0202

   95% Adjusted-CLT UCL 0.017  97.5% Chebyshev (MVUE) UCL 0.022

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0176    95% H-UCL 0.0181

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.795 Shapiro Wilk Test Statistic 0.756

Coefficient of Variation 0.162

Skewness -1.558

Median 0.0169 SD of log Data 0.184

SD 0.0026

Maximum 0.0183 Maximum of Log Data -4.001

Mean 0.0161 Mean of log Data -4.144

Raw Statistics Log-transformed Statistics

Minimum 0.0104 Minimum of Log Data -4.566

Hexavalent chromium (ow-3m)

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10

   95% Adjusted Gamma UCL 0.00418

Note: DL/2 is not a recommended method.

AppChi2 16.79    95% KM (t) UCL 0.00274

   95% Gamma Approximate UCL 0.00365    95% KM (Percentile Bootstrap) UCL 0.00308

Theta star 0.00127

Nu star 27.82 Potential UCLs to Use

SD 0.00113 97.5% KM (Chebyshev) UCL 0.0052

k star 1.739 99% KM (Chebyshev) UCL 0.00728

Mean 0.0022    95% KM (Percentile Bootstrap) UCL 0.00308

Median 0.00236 95% KM (Chebyshev) UCL 0.00413

Minimum 0.0003    95% KM (bootstrap t) UCL 0.00239

Maximum 0.0039    95% KM (BCA) UCL 0.00318

Assuming Gamma Distribution    95% KM (z) UCL 0.0026

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00301

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005638

   95% KM (t) UCL 0.00274

K-S Test Statistic 0.685 Mean 0.00168

5% K-S Critical Value 0.361 SD 0.00143

A-D Test Statistic 0.742 Nonparametric Statistics

5% A-D Critical Value 0.685 Kaplan-Meier (KM) Method

nu star 9.162

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.916 Data appear Normal at 5% Significance Level

Theta Star 0.00273
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0244

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0215    95% H-UCL 0.022

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.867

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.152

Skewness -1.053

Median 0.02 SD of log Data 0.166

SD 0.00298

Maximum 0.0228 Maximum of Log Data -3.781

Mean 0.0196 Mean of log Data -3.943

Raw Statistics Log-transformed Statistics

Minimum 0.0135 Minimum of Log Data -4.305

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 8

or 95% Modified-t UCL 0.0175

Hexavalent chromium (ow-3s)

Potential UCL to Use Use 95% Student's-t UCL 0.0176

   95% Approximate Gamma UCL 0.0179

   95% Adjusted Gamma UCL 0.0182

97.5% Chebyshev(Mean, Sd) UCL 0.0212

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0243

Kolmogorov-Smirnov 5% Critical Value 0.266    95% BCA Bootstrap UCL 0.0171

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0197

Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 0.017

Kolmogorov-Smirnov Test Statistic 0.282    95% Percentile Bootstrap UCL 0.0173

   95% Standard Bootstrap UCL 0.0174

Anderson-Darling Test Statistic 1.047    95% Bootstrap-t UCL 0.0172

Adjusted Level of Significance 0.0267    95% CLT UCL 0.0174

Adjusted Chi Square Value 445.7    95% Jackknife UCL 0.0176

nu star 505.2

Approximate Chi Square Value (.05) 454.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 25.26 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0006369
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It is necessary to have 4 or more Distinct Values for bootstrap methods.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0002828 SD of Detected 0.219

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 0.0015 Maximum Detected -6.502

Mean of Detected 0.0013 Mean of Detected -6.657

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0011 Minimum Detected -6.812

Number of Distinct Detected Data 2 Number of Non-Detect Data 14

Percent Non-Detects 87.50%

Hexavalent chromium (ow-5d)

General Statistics

Number of Valid Data 16 Number of Detected Data 2

Potential UCL to Use Use 95% Student's-t UCL 0.0215

   95% Approximate Gamma UCL 0.0218

   95% Adjusted Gamma UCL 0.0223

97.5% Chebyshev(Mean, Sd) UCL 0.0258

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0295

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 0.0209

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.024

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 0.0209

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 0.0211

   95% Standard Bootstrap UCL 0.0212

Anderson-Darling Test Statistic 0.449    95% Bootstrap-t UCL 0.0211

Adjusted Level of Significance 0.0231    95% CLT UCL 0.0213

Adjusted Chi Square Value 463    95% Jackknife UCL 0.0215

nu star 525.7

Approximate Chi Square Value (.05) 473.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 29.2 Data appear Normal at 5% Significance Level

Theta Star 0.0006719

   95% Modified-t UCL 0.0214    99% Chebyshev (MVUE) UCL 0.0304

   95% Adjusted-CLT UCL 0.0209  97.5% Chebyshev (MVUE) UCL 0.0264
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Hexavalent chromium (ow-5m)

General Statistics

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00119

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00134

k star     N/A    99% KM (Chebyshev) UCL 0.00147

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00127

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0015

Assuming Gamma Distribution    95% KM (z) UCL 0.00118

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00139

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.423E-05

   95% KM (t) UCL 0.00119

K-S Test Statistic     N/A    Mean 0.00113

5% K-S Critical Value     N/A    SD 9.683E-05

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0005999    95%  H-Stat (DL/2) UCL 0.0006175

Mean 0.000425 Mean -8.187

SD 0.0003992 SD 0.982

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics
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Median 0.00875 95% KM (Chebyshev) UCL 0.0123

Maximum 0.0128    95% KM (BCA) UCL 0.00921

Mean 0.00736    95% KM (Percentile Bootstrap) UCL 0.00923

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00921

Minimum 0.00036    95% KM (bootstrap t) UCL 0.00903

   95% KM (t) UCL 0.00926

Assuming Gamma Distribution    95% KM (z) UCL 0.00913

5% K-S Critical Value 0.232 SD 0.00453

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00118

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

K-S Test Statistic 0.746 Mean 0.0072

A-D Test Statistic 1.226 Nonparametric Statistics

Theta Star 0.00515

nu star 44.45

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.588 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00904

   95% BCA Bootstrap UCL 0.00905

   95% MLE (t) UCL 0.00911 Mean in Original Scale 0.00728

   95% MLE (Tiku) UCL 0.00922 SD in Original Scale 0.00456

Mean 0.00683 Mean in Log Scale -5.314

SD 0.00521 SD in Log Scale 1.131

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.00469 SD 1.499

   95% DL/2 (t) UCL 0.00925    95%  H-Stat (DL/2) UCL 0.0274

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00719 Mean -5.498

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.72

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 18.75%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00413 SD of Detected 1.004

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 0.0128 Maximum Detected -4.358

Mean of Detected 0.00818 Mean of Detected -5.083

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00036 Minimum Detected -7.929

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Percent Non-Detects 12.50%

Number of Valid Data 16 Number of Detected Data 14
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   95% Approximate Gamma UCL 0.0267

   95% Adjusted Gamma UCL 0.0268

97.5% Chebyshev(Mean, Sd) UCL 0.0295

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0319

Kolmogorov-Smirnov 5% Critical Value 0.214    95% BCA Bootstrap UCL 0.0268

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0283

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 0.0275

Kolmogorov-Smirnov Test Statistic 0.181    95% Percentile Bootstrap UCL 0.0266

   95% Standard Bootstrap UCL 0.0266

Anderson-Darling Test Statistic 0.454    95% Bootstrap-t UCL 0.0271

Adjusted Level of Significance 0.0335    95% CLT UCL 0.0266

Adjusted Chi Square Value 2860    95% Jackknife UCL 0.0267

nu star 3000

Approximate Chi Square Value (.05) 2874 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 93.76 Data appear Normal at 5% Significance Level

Theta Star 0.0002724

   95% Modified-t UCL 0.0267    99% Chebyshev (MVUE) UCL 0.0316

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0282

   95% Adjusted-CLT UCL 0.0268  97.5% Chebyshev (MVUE) UCL 0.0293

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0267    95% H-UCL N/A

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.924

Skewness 1.415

Relevant UCL Statistics

SD 0.00254

Coefficient of Variation 0.0994

Mean 0.0255 Mean of log Data -3.672

Median 0.0254 SD of log Data 0.0948

Minimum 0.0223 Minimum of Log Data -3.803

Maximum 0.0326 Maximum of Log Data -3.423

Number of Valid Observations 16 Number of Distinct Observations 15

Raw Statistics Log-transformed Statistics

Note: DL/2 is not a recommended method.

Hexavalent chromium (ow-5s)

General Statistics

   95% Gamma Approximate UCL 0.0109    95% KM (Percentile Bootstrap) UCL 0.00923

   95% Adjusted Gamma UCL 0.0115

Nu star 42.7 Potential UCLs to Use

AppChi2 28.72    95% KM (t) UCL 0.00926

k star 1.334 99% KM (Chebyshev) UCL 0.0189

Theta star 0.00552

SD 0.00445 97.5% KM (Chebyshev) UCL 0.0145
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   95% MLE (Tiku) UCL 0.0975 SD in Original Scale 0.0353

SD 0.0479 SD in Log Scale 0.446

   95% MLE (t) UCL 0.0967 Mean in Original Scale 0.0872

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0799 Mean in Log Scale -2.529

   95% DL/2 (t) UCL 0.0976    95%  H-Stat (DL/2) UCL 0.553

Mean 0.0824 Mean -3.072

SD 0.0435 SD 1.782

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.922 Shapiro Wilk Test Statistic 0.899

UCL Statistics

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

Mean of Detected 0.0941 Mean of Detected -2.425

SD of Detected 0.0321 SD of Detected 0.37

Minimum Detected 0.0471 Minimum Detected -3.055

Maximum Detected 0.148 Maximum Detected -1.911

Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 24 Number of Detected Data 21

Number of Distinct Detected Data 19 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pe-1)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (park moabi-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Hexavalent chromium (park moabi-4)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Potential UCL to Use Use 95% Student's-t UCL 0.0267
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Test Statistic 0.984

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.86 SD of Detected 0.842

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 3.1 Maximum Detected 1.131

Mean of Detected 1.072 Mean of Detected -0.232

Raw Statistics Log-transformed Statistics

Minimum Detected 0.16 Minimum Detected -1.833

Number of Distinct Detected Data 13 Number of Non-Detect Data 5

Percent Non-Detects 27.78%

Hexavalent chromium (pge-6)

General Statistics

Number of Valid Data 18 Number of Detected Data 13

   95% Adjusted Gamma UCL 0.103

Note: DL/2 is not a recommended method.

AppChi2 195.3    95% KM (t) UCL 0.1

   95% Gamma Approximate UCL 0.102    95% KM (Percentile Bootstrap) UCL 0.099

Theta star 0.0182

Nu star 229.3 Potential UCLs to Use

SD 0.0356 97.5% KM (Chebyshev) UCL 0.132

k star 4.778 99% KM (Chebyshev) UCL 0.157

Mean 0.0871    95% KM (Percentile Bootstrap) UCL 0.099

Median 0.0895 95% KM (Chebyshev) UCL 0.118

Minimum 0.0242    95% KM (bootstrap t) UCL 0.1

Maximum 0.148    95% KM (BCA) UCL 0.0998

Assuming Gamma Distribution    95% KM (z) UCL 0.0996

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0999

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00694

   95% KM (t) UCL 0.1

K-S Test Statistic 0.744 Mean 0.0882

5% K-S Critical Value 0.19 SD 0.0332

A-D Test Statistic 0.73 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 300.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 7.155 Data appear Normal at 5% Significance Level

Theta Star 0.0131

   95% BCA Bootstrap UCL 0.0984

   95% Percentile Bootstrap UCL 0.0991
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SD of Detected 1.22 SD of Detected 0.491

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 5.4 Maximum Detected 1.686

Mean of Detected 4.208 Mean of Detected 1.359

Raw Statistics Log-transformed Statistics

Minimum Detected 0.827 Minimum Detected -0.19

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Percent Non-Detects 6.25%

Hexavalent chromium (pge-7)

General Statistics

Number of Valid Data 16 Number of Detected Data 15

   95% Adjusted Gamma UCL 1.921

Note: DL/2 is not a recommended method.

AppChi2 7.065    95% KM (t) UCL 1.165

   95% Gamma Approximate UCL 1.784    95% KM (Percentile Bootstrap) UCL 1.183

Theta star 2.095

Nu star 14.72 Potential UCLs to Use

SD 0.817 97.5% KM (Chebyshev) UCL 2.063

k star 0.409 99% KM (Chebyshev) UCL 2.802

Mean 0.856    95% KM (Percentile Bootstrap) UCL 1.183

Median 0.662 95% KM (Chebyshev) UCL 1.687

Minimum 1E-09    95% KM (bootstrap t) UCL 1.325

Maximum 3.1    95% KM (BCA) UCL 1.251

Assuming Gamma Distribution    95% KM (z) UCL 1.147

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.142

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.199

   95% KM (t) UCL 1.165

K-S Test Statistic 0.746 Mean 0.819

5% K-S Critical Value 0.24 SD 0.812

A-D Test Statistic 0.184 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 37.45

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.44 Data appear Normal at 5% Significance Level

Theta Star 0.744

   95% BCA Bootstrap UCL 1.236

   95% MLE (Tiku) UCL 1.056 SD in Original Scale 0.848

   95% Percentile Bootstrap UCL 1.156

SD 1.096 SD in Log Scale 1.207

   95% MLE (t) UCL 1.033 Mean in Original Scale 0.805

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.584 Mean in Log Scale -0.804

   95% DL/2 (t) UCL 1.134    95%  H-Stat (DL/2) UCL 21.99

Mean 0.776 Mean -1.639

SD 0.874 SD 2.44

DL/2 Substitution Method DL/2 Substitution Method
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Hexavalent chromium (pge-7br)

   95% Adjusted Gamma UCL 5.088

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2 116.8    95% KM (Chebyshev) UCL 5.581

   95% Gamma Approximate UCL 4.969

Theta star 0.902

Nu star 143.5 Potential UCLs to Use

SD 1.347 97.5% KM (Chebyshev) UCL 6.266

k star 4.484 99% KM (Chebyshev) UCL 7.613

Mean 4.045    95% KM (Percentile Bootstrap) UCL 4.622

Median 4.52 95% KM (Chebyshev) UCL 5.581

Minimum 0.827    95% KM (bootstrap t) UCL 4.5

Maximum 5.4    95% KM (BCA) UCL 4.649

Assuming Gamma Distribution    95% KM (z) UCL 4.594

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.64

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.363

   95% KM (t) UCL 4.634

K-S Test Statistic 0.738 Mean 3.997

5% K-S Critical Value 0.222 SD 1.404

A-D Test Statistic 2.602 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 158.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.292 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.795

   95% BCA Bootstrap UCL 4.488

   95% MLE (Tiku) UCL 4.644 SD in Original Scale 1.338

   95% Percentile Bootstrap UCL 4.545

SD 1.624 SD in Log Scale 0.519

   95% MLE (t) UCL 4.623 Mean in Original Scale 4.049

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.911 Mean in Log Scale 1.306

   95% DL/2 (t) UCL 4.637    95%  H-Stat (DL/2) UCL 290

Mean 3.945 Mean 0.799

SD 1.58 SD 2.29

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.699 Shapiro Wilk Test Statistic 0.565

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-1m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-1d) was not processed!

Hexavalent chromium (pt-1d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (pge-8) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics

Number of Valid Data 19 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 19

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pge-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pge-7br) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-2m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-2m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-2d) was not processed!

Hexavalent chromium (pt-2d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-1s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-1s)

The data set for variable Hexavalent chromium (pt-1m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-3s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-3m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-3d) was not processed!

Hexavalent chromium (pt-3d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Hexavalent chromium (pt-2s)
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-4s) was not processed!

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-4s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-4m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-4m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-4d) was not processed!

Hexavalent chromium (pt-4d)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!



5566

5567

5568

5569

5570

5571

5572

5573

5574

5575

5576

5577

5578

5579

5580

5581

5582

5583

5584

5585

5586

5587

5588

5589

5590

5591

5592

5593

5594

5595

5596

5597

5598

5599

5600

5601

5602

5603

5604

5605

5606

5607

5608

5609

5610

5611

5612

5613

5614

5615

5616

5617

5618

A B C D E F G H I J K L

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-5s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Hexavalent chromium (pt-5s)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-5m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-5m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-5d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Hexavalent chromium (pt-5d)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-7d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-6s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Hexavalent chromium (pt-6s)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-6m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-6m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-6d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Hexavalent chromium (pt-6d)
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-8d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-8d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-7s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-7s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-7m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-7m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-7d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Warning: This data set only has 1 observations!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-9m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-9d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-9d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-8s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-8s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-8m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Hexavalent chromium (pt-8m)
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pti-1m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pti-1m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pti-1d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pti-1d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-9s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (pt-9s)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pt-9m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Warning: This data set only has 3 observations!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (tw-1)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (ptr-2) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (ptr-2)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (ptr-1) was not processed!

Hexavalent chromium (ptr-1)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (pti-1s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Hexavalent chromium (pti-1s)
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Potential UCL to Use Use 95% Approximate Gamma UCL 5.507

   95% Approximate Gamma UCL 5.507

   95% Adjusted Gamma UCL 5.992

97.5% Chebyshev(Mean, Sd) UCL 7.92

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.7

Kolmogorov-Smirnov 5% Critical Value 0.25    95% BCA Bootstrap UCL 4.53

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.508

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 4.31

Kolmogorov-Smirnov Test Statistic 0.215    95% Percentile Bootstrap UCL 4.527

   95% Standard Bootstrap UCL 4.422

Anderson-Darling Test Statistic 0.617    95% Bootstrap-t UCL 4.781

Adjusted Level of Significance 0.029    95% CLT UCL 4.475

Adjusted Chi Square Value 13.86    95% Jackknife UCL 4.588

nu star 25.61

Approximate Chi Square Value (.05) 15.08 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.067 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3.038

   95% Modified-t UCL 4.603    99% Chebyshev (MVUE) UCL 15.33

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.716

   95% Adjusted-CLT UCL 4.575  97.5% Chebyshev (MVUE) UCL 10.95

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.588    95% H-UCL 10.19

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk Test Statistic 0.893

Coefficient of Variation 0.8

Skewness 0.433

Median 1.805 SD of log Data 1.072

SD 2.595

Maximum 7.41 Maximum of Log Data 2.003

Mean 3.243 Mean of log Data 0.762

Raw Statistics Log-transformed Statistics

Minimum 0.21 Minimum of Log Data -1.561

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Hexavalent chromium (tw-2d)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (tw-1) was not processed!
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Hexavalent chromium (tw-3d)

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 20

Potential UCL to Use Use 95% Student's-t UCL 4.867

   95% Approximate Gamma UCL 5.235

   95% Adjusted Gamma UCL 5.546

97.5% Chebyshev(Mean, Sd) UCL 7.453

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.625

Kolmogorov-Smirnov 5% Critical Value 0.268    95% BCA Bootstrap UCL 4.765

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.347

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 4.921

Kolmogorov-Smirnov Test Statistic 0.0885    95% Percentile Bootstrap UCL 4.722

   95% Standard Bootstrap UCL 4.7

Anderson-Darling Test Statistic 0.108    95% Bootstrap-t UCL 4.995

Adjusted Level of Significance 0.0267    95% CLT UCL 4.756

Adjusted Chi Square Value 42.5    95% Jackknife UCL 4.867

nu star 62.16

Approximate Chi Square Value (.05) 45.02 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.108 Data appear Normal at 5% Significance Level

Theta Star 1.22

   95% Modified-t UCL 4.882    99% Chebyshev (MVUE) UCL 10.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.707

   95% Adjusted-CLT UCL 4.855  97.5% Chebyshev (MVUE) UCL 7.954

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.867    95% H-UCL 5.83

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Test Statistic 0.981

Coefficient of Variation 0.489

Skewness 0.5

Median 3.57 SD of log Data 0.536

SD 1.854

Maximum 7.19 Maximum of Log Data 1.973

Mean 3.792 Mean of log Data 1.213

Raw Statistics Log-transformed Statistics

Minimum 1.25 Minimum of Log Data 0.223

Hexavalent chromium (tw-2s)

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10
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Maximum Detected 0.0355 Maximum Detected -3.338

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Hexavalent chromium (tw-4)

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Potential UCL to Use Use 95% Approximate Gamma UCL 2.838

   95% Approximate Gamma UCL 2.838

   95% Adjusted Gamma UCL 2.854

97.5% Chebyshev(Mean, Sd) UCL 3.37

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.806

Kolmogorov-Smirnov 5% Critical Value 0.185    95% BCA Bootstrap UCL 2.86

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.148

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 2.961

Kolmogorov-Smirnov Test Statistic 0.136    95% Percentile Bootstrap UCL 2.832

   95% Standard Bootstrap UCL 2.83

Anderson-Darling Test Statistic 0.489    95% Bootstrap-t UCL 2.893

Adjusted Level of Significance 0.0386    95% CLT UCL 2.828

Adjusted Chi Square Value 934.3    95% Jackknife UCL 2.837

nu star 1012

Approximate Chi Square Value (.05) 939.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 23.01 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.114

   95% Modified-t UCL 2.843    99% Chebyshev (MVUE) UCL 3.727

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.111

   95% Adjusted-CLT UCL 2.865  97.5% Chebyshev (MVUE) UCL 3.319

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.837    95% H-UCL 2.839

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk Test Statistic 0.944

Coefficient of Variation 0.21

Skewness 1.392

Median 2.495 SD of log Data 0.195

SD 0.553

Maximum 4.33 Maximum of Log Data 1.466

Mean 2.634 Mean of log Data 0.95

Raw Statistics Log-transformed Statistics

Minimum 1.93 Minimum of Log Data 0.658
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Theta star 0.0294

SD 0.0138 97.5% KM (Chebyshev) UCL 0.0611

k star 0.742 99% KM (Chebyshev) UCL 0.0853

Mean 0.0218    95% KM (Percentile Bootstrap) UCL 0.0317

Median 0.0256 95% KM (Chebyshev) UCL 0.0488

Minimum 0.001    95% KM (bootstrap t) UCL 0.0295

Maximum 0.0355    95% KM (BCA) UCL 0.0325

Assuming Gamma Distribution    95% KM (z) UCL 0.0311

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.035

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00652

   95% KM (t) UCL 0.0335

K-S Test Statistic 0.69 Mean 0.0204

5% K-S Critical Value 0.363 SD 0.0143

A-D Test Statistic 0.891 Nonparametric Statistics

5% A-D Critical Value 0.69 Kaplan-Meier (KM) Method

nu star 6.076

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.608 Data appear Normal at 5% Significance Level

Theta Star 0.0399

   95% BCA Bootstrap UCL 0.0284

   95% MLE (Tiku) UCL 0.0331 SD in Original Scale 0.0157

   95% Percentile Bootstrap UCL 0.0302

SD 0.0167 SD in Log Scale 1.841

   95% MLE (t) UCL 0.0327 Mean in Original Scale 0.0203

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0189 Mean in Log Scale -4.702

   95% DL/2 (t) UCL 0.0333    95%  H-Stat (DL/2) UCL 39.21

Mean 0.0203 Mean -4.765

SD 0.0158 SD 1.947

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.655

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0139 SD of Detected 1.525

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Mean of Detected 0.0242 Mean of Detected -4.197
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Hexavalent chromium (tw-5) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Percent Non-Detects 25.00%

Hexavalent chromium (tw-5)

General Statistics

Number of Valid Data 4 Number of Detected Data 3

   95% Adjusted Gamma UCL 0.0897

Note: DL/2 is not a recommended method.

AppChi2 3.271    95% KM (t) UCL 0.0335

   95% Gamma Approximate UCL 0.0594    95% KM (Percentile Bootstrap) UCL 0.0317

Nu star 8.907 Potential UCLs to Use
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K-S Test Statistic 0.746 Mean 0.00116

5% K-S Critical Value 0.186 SD 0.000489

A-D Test Statistic 0.641 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 222.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.052 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0003931

   95% BCA Bootstrap UCL 0.0007187

SD in Original Scale 0.0007182

   95% Percentile Bootstrap UCL 0.0007052

SD in Log Scale 1.04

Mean in Original Scale 0.0006036

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -7.936

   95% DL/2 (t) UCL 0.0008092    95%  H-Stat (DL/2) UCL 0.0006781

Mean 0.0007224 Mean -7.408

SD 0.0006357 SD 0.488

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.911 5% Lilliefors Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.85 Lilliefors Test Statistic 0.938

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0009179 SD of Detected 0.418

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00409 Maximum Detected -5.499

Mean of Detected 0.00199 Mean of Detected -6.31

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00102 Minimum Detected -6.888

Number of Distinct Detected Data 22 Number of Non-Detect Data 125

Percent Non-Detects 85.03%

Lead, dissolved (1)

General Statistics

Number of Valid Data 147 Number of Detected Data 22

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Lead, dissolved (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (cw-1m) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

Percent Non-Detects 87.50%

Lead, dissolved (cw-1m)

General Statistics

Number of Valid Data 8 Number of Detected Data 1

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (cw-1d) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

Percent Non-Detects 87.50%

Lead, dissolved (cw-1d)

General Statistics

Number of Valid Data 8 Number of Detected Data 1

   95% Adjusted Gamma UCL 0.00403

Note: DL/2 is not a recommended method.

AppChi2 1337    95% KM (t) UCL 0.00123

   95% Gamma Approximate UCL 0.00402

Theta star 0.0007805

Nu star 1424 Potential UCLs to Use

SD 0.00141 97.5% KM (Chebyshev) UCL 0.00142

k star 4.843 99% KM (Chebyshev) UCL 0.00158

Mean 0.00378    95% KM (Percentile Bootstrap) UCL 0.00131

Median 0.00409 95% KM (Chebyshev) UCL 0.00134

Minimum 0.0002184    95% KM (bootstrap t) UCL 0.00125

Maximum 0.00563    95% KM (BCA) UCL 0.00139

Assuming Gamma Distribution    95% KM (z) UCL 0.00123

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00122

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.128E-05

   95% KM (t) UCL 0.00123
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Lead, dissolved (cw-4d)

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (cw-3m) was not processed!

Percent Non-Detects 87.50%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 8 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

Lead, dissolved (cw-3m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (cw-3d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Lead, dissolved (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (cw-2m) was not processed!

Percent Non-Detects 87.50%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 8 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

Lead, dissolved (cw-2m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (cw-2d) was not processed!
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Minimum Detected 0.00106 Minimum Detected -6.849

Maximum Detected 0.008 Maximum Detected -4.828

Percent Non-Detects 64.71%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 17 Number of Detected Data 6

Number of Distinct Detected Data 5 Number of Non-Detect Data 11

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-10)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Lead, dissolved (mw-1)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (cw-4m) was not processed!

Percent Non-Detects 87.50%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 8 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

Lead, dissolved (cw-4m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (cw-4d) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 8 Number of Detected Data 0
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Mean 0.0027    95% KM (Percentile Bootstrap) UCL 0.00249

Median 0.00189 95% KM (Chebyshev) UCL 0.00358

Minimum 0.0001812    95% KM (bootstrap t) UCL 0.00437

Maximum 0.008    95% KM (BCA) UCL 0.00275

Assuming Gamma Distribution    95% KM (z) UCL 0.00241

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00237

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004318

   95% KM (t) UCL 0.00245

K-S Test Statistic 0.705 Mean 0.0017

5% K-S Critical Value 0.336 SD 0.0016

A-D Test Statistic 1.018 Nonparametric Statistics

5% A-D Critical Value 0.705 Kaplan-Meier (KM) Method

nu star 12.52

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.044 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00244

   95% BCA Bootstrap UCL 0.00273

SD in Original Scale 0.00176

   95% Percentile Bootstrap UCL 0.00224

SD in Log Scale 0.781

Mean in Original Scale 0.00146

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.874

   95% DL/2 (t) UCL 0.00256    95%  H-Stat (DL/2) UCL 0.00309

Mean 0.00182 Mean -6.582

SD 0.00175 SD 0.714

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.596 Shapiro Wilk Test Statistic 0.748

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Mean of Detected 0.00255 Mean of Detected -6.265

SD of Detected 0.00269 SD of Detected 0.731
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SD in Log Scale 0.702

Mean in Original Scale 0.00122

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.026

   95% DL/2 (t) UCL 0.0022    95%  H-Stat (DL/2) UCL 0.00185

Mean 0.00144 Mean -6.886

SD 0.00154 SD 0.784

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.808 Shapiro Wilk Test Statistic 0.892

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00288 SD of Detected 1.047

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.006 Maximum Detected -5.116

Mean of Detected 0.00269 Mean of Detected -6.304

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00083 Minimum Detected -7.094

Number of Distinct Detected Data 3 Number of Non-Detect Data 10

Percent Non-Detects 76.92%

Lead, dissolved (mw-11)

General Statistics

Number of Valid Data 13 Number of Detected Data 3

   95% Adjusted Gamma UCL 0.00403

Note: DL/2 is not a recommended method.

AppChi2 34.96    95% KM (t) UCL 0.00245

   95% Gamma Approximate UCL 0.00388    95% KM (% Bootstrap) UCL 0.00249

Theta star 0.00183

Nu star 50.23 Potential UCLs to Use

SD 0.00211 97.5% KM (Chebyshev) UCL 0.0044

k star 1.477 99% KM (Chebyshev) UCL 0.006
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the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00251 SD of Detected 0.862

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0067 Maximum Detected -5.006

Mean of Detected 0.00428 Mean of Detected -5.67

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 4 Number of Non-Detect Data 16

Percent Non-Detects 80.00%

Lead, dissolved (mw-12)

General Statistics

Number of Valid Data 20 Number of Detected Data 4

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00211

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00419

k star     N/A    99% KM (Chebyshev) UCL 0.00592

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00331

Minimum     N/A       95% KM (bootstrap t) UCL 0.00474

Maximum     N/A       95% KM (BCA) UCL 0.006

Assuming Gamma Distribution    95% KM (z) UCL 0.00205

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00191

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004666

   95% KM (t) UCL 0.00211

K-S Test Statistic     N/A    Mean 0.00128

5% K-S Critical Value     N/A    SD 0.00137

A-D Test Statistic 0.445 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00242

SD in Original Scale 0.00147

   95% Percentile Bootstrap UCL 0.00199
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Lead, dissolved (mw-13)

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 58.25    95% KM (t) UCL 0.00245

   95% Gamma Approximate UCL 0.0113    95% KM (Percentile Bootstrap) UCL 0.0058

Theta star 0.00437

Nu star 77.54 Potential UCLs to Use

SD 0.00526 97.5% KM (Chebyshev) UCL 0.00441

k star 1.938 99% KM (Chebyshev) UCL 0.00602

Mean 0.00848    95% KM (Percentile Bootstrap) UCL 0.0058

Median 0.00761 95% KM (Chebyshev) UCL 0.00359

Minimum 0.001    95% KM (bootstrap t) UCL 0.00208

Maximum 0.0188    95% KM (BCA) UCL 0.00585

Assuming Gamma Distribution    95% KM (z) UCL 0.00241

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00337

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004352

   95% KM (t) UCL 0.00245

K-S Test Statistic 0.66 Mean 0.00169

5% K-S Critical Value 0.397 SD 0.00165

A-D Test Statistic 0.383 Nonparametric Statistics

5% A-D Critical Value 0.66 Kaplan-Meier (KM) Method

nu star 6.291

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.786 Data appear Normal at 5% Significance Level

Theta Star 0.00544

   95% BCA Bootstrap UCL 0.00206

SD in Original Scale 0.00192

   95% Percentile Bootstrap UCL 0.00187

SD in Log Scale 1.477

Mean in Original Scale 0.0011

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.909

   95% DL/2 (t) UCL 0.00245    95%  H-Stat (DL/2) UCL 0.00226

Mean 0.00176 Mean -6.752

SD 0.0018 SD 0.891

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.853

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.438

   95% DL/2 (t) UCL 0.00621    95%  H-Stat (DL/2) UCL 0.0618

Mean 0.00326 Mean -6.136

SD 0.00359 SD 0.987

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Test Statistic 0.931

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.0208 Maximum Non-Detect -3.873

SD of Detected 0.0006219 SD of Detected 0.328

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0026 Maximum Detected -5.952

Mean of Detected 0.00206 Mean of Detected -6.219

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00138 Minimum Detected -6.586

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Lead, dissolved (mw-14)

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-13) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 4

Percent Non-Detects 80.00%

General Statistics

Number of Valid Data 5 Number of Detected Data 1
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General Statistics

Number of Valid Data 3 Number of Detected Data 0

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-19)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-15) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

Lead, dissolved (mw-15)

General Statistics

Number of Valid Data 4 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00254

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0026

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00391

k star     N/A    99% KM (Chebyshev) UCL 0.00511

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0026

Median     N/A    95% KM (Chebyshev) UCL 0.0033

Minimum     N/A       95% KM (bootstrap t) UCL 0.00237

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00242

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00264

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003241

   95% KM (t) UCL 0.00254

K-S Test Statistic     N/A    Mean 0.00189

5% K-S Critical Value     N/A    SD 0.0005292

A-D Test Statistic 0.328 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0021

SD in Original Scale 0.0006263

   95% Percentile Bootstrap UCL 0.00207

SD in Log Scale 0.404

Mean in Original Scale 0.0017
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Maximum Detected 0.003 Maximum Detected -5.809

Mean of Detected 0.00199 Mean of Detected -6.28

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00137 Minimum Detected -6.593

Number of Distinct Detected Data 3 Number of Non-Detect Data 13

Percent Non-Detects 81.25%

Lead, dissolved (mw-20-70)

General Statistics

Number of Valid Data 16 Number of Detected Data 3

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-20-130) was not processed!

Percent Non-Detects 93.33%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

General Statistics

Number of Valid Data 15 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 14

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-20-130)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-20-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

Lead, dissolved (mw-20-100)

General Statistics

Number of Valid Data 4 Number of Detected Data 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-19) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3
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Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.003

Median     N/A    95% KM (Chebyshev) UCL 0.00216

Minimum     N/A       95% KM (bootstrap t) UCL 0.00209

Maximum     N/A       95% KM (BCA) UCL 0.003

Assuming Gamma Distribution    95% KM (z) UCL 0.00176

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00174

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001478

   95% KM (t) UCL 0.00178

K-S Test Statistic     N/A    Mean 0.00152

5% K-S Critical Value     N/A    SD 0.0004331

A-D Test Statistic 0.421 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00127

SD in Original Scale 0.0006834

   95% Percentile Bootstrap UCL 0.00116

SD in Log Scale 0.65

Mean in Original Scale 0.0008785

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.251

   95% DL/2 (t) UCL 0.00165    95%  H-Stat (DL/2) UCL 0.00159

Mean 0.00125 Mean -6.915

SD 0.0008932 SD 0.703

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Test Statistic 0.892

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.0008822 SD of Detected 0.415

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908
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Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.0161 SD of Detected 1.306

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Detected 0.027 Maximum Detected -3.612

Mean of Detected 0.0156 Mean of Detected -4.535

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00426 Minimum Detected -5.458

Number of Distinct Detected Data 2 Number of Non-Detect Data 4

Percent Non-Detects 66.67%

Lead, dissolved (mw-23)

General Statistics

Number of Valid Data 6 Number of Detected Data 2

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-22) was not processed!

Percent Non-Detects 80.00%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 5 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 4

Lead, dissolved (mw-22)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-21) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 6

Percent Non-Detects 100.00%

Lead, dissolved (mw-21)

General Statistics

Number of Valid Data 6 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00178

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.003

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00244

k star     N/A    99% KM (Chebyshev) UCL 0.00299
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Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.027

Assuming Gamma Distribution    95% KM (z) UCL 0.0161

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0258

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00489

   95% KM (t) UCL 0.0179

K-S Test Statistic     N/A    Mean 0.00805

5% K-S Critical Value     N/A    SD 0.00847

A-D Test Statistic 0.358 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0147    95%  H-Stat (DL/2) UCL 0.0204

Mean 0.00638 Mean -5.811

SD 0.0102 SD 1.219

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-24br) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Lead, dissolved (mw-24br)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-24b) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Lead, dissolved (mw-24b)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-24a) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 5

Percent Non-Detects 100.00%

Lead, dissolved (mw-24a)

General Statistics

Number of Valid Data 5 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (BCA) UCL 0.027

   95% Gamma Approximate UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0386

k star     N/A    99% KM (Chebyshev) UCL 0.0567

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.027

Median     N/A    95% KM (Chebyshev) UCL 0.0294
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General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-28-25)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-27-20) was not processed!

Lead, dissolved (mw-27-20)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-26) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 5

Percent Non-Detects 83.33%

Lead, dissolved (mw-26)

General Statistics

Number of Valid Data 6 Number of Detected Data 1

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-25) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics

Number of Valid Data 13 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-25)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Percent Non-Detects 50.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-30-30)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-3) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Lead, dissolved (mw-3)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-29) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-29)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-28-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Percent Non-Detects 33.33%

Number of Valid Data 3 Number of Detected Data 2



902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

A B C D E F G H I J K L

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-32-35) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Lead, dissolved (mw-32-35)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-31-60) was not processed!

Percent Non-Detects 80.00%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

General Statistics

Number of Valid Data 5 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-31-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-31-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Lead, dissolved (mw-31-135)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-30-30) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Lead, dissolved (mw-34-55)

General Statistics

Number of Valid Data 9 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-34-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-34-100)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-33-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Lead, dissolved (mw-33-90)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-33-210) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Lead, dissolved (mw-33-210)
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-35-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Lead, dissolved (mw-35-60)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-35-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Lead, dissolved (mw-35-135)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-34-80) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

Percent Non-Detects 100.00%

Lead, dissolved (mw-34-80)

General Statistics

Number of Valid Data 13 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-34-55) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 8

Percent Non-Detects 88.89%
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Lead, dissolved (mw-38s)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-38d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-38d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-37s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Lead, dissolved (mw-37s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (mw-37d) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics

Number of Valid Data 13 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-37d)
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Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-40d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Lead, dissolved (mw-4)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-39-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-39-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-38s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0
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Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-44-115) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Lead, dissolved (mw-44-115)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-43-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-43-25)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-40s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Lead, dissolved (mw-40s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-40d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-47-55)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-46-175) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-46-175)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-45-095a) was not processed!

Lead, dissolved (mw-45-095a)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-44-125) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-44-125)
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Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Lead, dissolved (mw-50-200)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-5) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-5)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-48) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Lead, dissolved (mw-48)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-47-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-7)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Lead, dissolved (mw-6)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-51) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-51)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-50-200) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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UCL Statistics

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

Minimum Non-Detect 0.0021 Minimum Non-Detect -6.166

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Mean of Detected 0.00259 Mean of Detected -5.984

SD of Detected 0.0008273 SD of Detected 0.326

Minimum Detected 0.002 Minimum Detected -6.215

Maximum Detected 0.00317 Maximum Detected -5.754

Percent Non-Detects 60.00%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (mw-9)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (mw-8) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Lead, dissolved (mw-8)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Number of Distinct Detected Data 0 Number of Non-Detect Data 15

Percent Non-Detects 100.00%

Lead, dissolved (ow-1d)

General Statistics

Number of Valid Data 15 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00335

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00317

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0052

k star     N/A    99% KM (Chebyshev) UCL 0.00687

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00317

Median     N/A    95% KM (Chebyshev) UCL 0.00435

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.00317

Assuming Gamma Distribution    95% KM (z) UCL 0.00313

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00355

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004503

   95% KM (t) UCL 0.00335

K-S Test Statistic     N/A    Mean 0.00239

5% K-S Critical Value     N/A    SD 0.0005515

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00299    95%  H-Stat (DL/2) UCL 0.00409

Mean 0.00224 Mean -6.162

SD 0.0007864 SD 0.422

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1
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It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0031 Maximum Non-Detect -5.776

SD of Detected 0.00148 SD of Detected 0.419

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0047 Maximum Detected -5.36

Mean of Detected 0.00365 Mean of Detected -5.656

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0026 Minimum Detected -5.952

Number of Distinct Detected Data 2 Number of Non-Detect Data 11

Percent Non-Detects 84.62%

Lead, dissolved (ow-1s)

General Statistics

Number of Valid Data 13 Number of Detected Data 2

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (ow-1m) was not processed!

Percent Non-Detects 93.33%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 15 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 14

Lead, dissolved (ow-1m)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (ow-1d) was not processed!
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Lead, dissolved (ow-2d)

General Statistics

Number of Valid Data 14 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00315

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00413

k star     N/A    99% KM (Chebyshev) UCL 0.00495

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00372

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0047

Assuming Gamma Distribution    95% KM (z) UCL 0.00312

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00419

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0002195

   95% KM (t) UCL 0.00315

K-S Test Statistic     N/A    Mean 0.00276

5% K-S Critical Value     N/A    SD 0.0005596

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00194    95%  H-Stat (DL/2) UCL 0.00152

Mean 0.00138 Mean -6.777

SD 0.00112 SD 0.595

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics
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nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00165    95%  H-Stat (DL/2) UCL 0.00164

Mean 0.00129 Mean -6.808

SD 0.0007717 SD 0.573

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.0003536 SD of Detected 0.134

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0029 Maximum Detected -5.843

Mean of Detected 0.00265 Mean of Detected -5.938

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0024 Minimum Detected -6.032

Number of Distinct Detected Data 2 Number of Non-Detect Data 12

Percent Non-Detects 85.71%



1644

1645

1646

1647

1648

1649

1650

1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

A B C D E F G H I J K L

Lead, dissolved (ow-3d)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (ow-2s) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

Percent Non-Detects 100.00%

Lead, dissolved (ow-2s)

General Statistics

Number of Valid Data 13 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (ow-2m) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 12

Percent Non-Detects 92.31%

Lead, dissolved (ow-2m)

General Statistics

Number of Valid Data 13 Number of Detected Data 1

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00254

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00279

k star     N/A    99% KM (Chebyshev) UCL 0.003

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00269

Minimum     N/A       95% KM (bootstrap t) UCL 0.00245

Maximum     N/A       95% KM (BCA) UCL 0.0029

Assuming Gamma Distribution    95% KM (z) UCL 0.00253

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00278

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.642E-05

   95% KM (t) UCL 0.00254

K-S Test Statistic     N/A    Mean 0.00244

5% K-S Critical Value     N/A    SD 0.0001382

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
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Number of Distinct Detected Data 1 Number of Non-Detect Data 13

Percent Non-Detects 92.86%

Lead, dissolved (ow-5d)

General Statistics

Number of Valid Data 14 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (ow-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (ow-3s)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (ow-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

Lead, dissolved (ow-3m)

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (ow-3d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

General Statistics
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (pge-6)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (park moabi-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Lead, dissolved (park moabi-4)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (ow-5s) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 13

Percent Non-Detects 92.86%

Lead, dissolved (ow-5s)

General Statistics

Number of Valid Data 14 Number of Detected Data 1

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (ow-5m) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 13

Percent Non-Detects 92.86%

Lead, dissolved (ow-5m)

General Statistics

Number of Valid Data 14 Number of Detected Data 1

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Lead, dissolved (ow-5d) was not processed!
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Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Percent Non-Detects 75.00%

Lead, dissolved (tw-1)

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (pge-8) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (pge-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (pge-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Lead, dissolved (pge-7)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (pge-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (tw-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Lead, dissolved (tw-2s)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (tw-2d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Lead, dissolved (tw-2d)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (tw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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K-S Test Statistic 0.76 Mean 0.0112

5% K-S Critical Value 0.0776 SD 0.00748

A-D Test Statistic 3.091 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

nu star 860.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.908 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00387

   95% BCA Bootstrap UCL 0.0123

   95% MLE (Tiku) UCL 0.01 SD in Original Scale 0.00751

   95% Percentile Bootstrap UCL 0.0122

SD 0.0108 SD in Log Scale 0.579

   95% MLE (t) UCL 0.00977 Mean in Original Scale 0.0112

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00831 Mean in Log Scale -4.668

   95% DL/2 (t) UCL 0.0122    95%  H-Stat (DL/2) UCL 0.0122

Mean 0.0112 Mean -4.671

SD 0.00752 SD 0.582

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0728 5% Lilliefors Critical Value 0.0728

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.172 Lilliefors Test Statistic 0.117

Maximum Non-Detect 0.00758 Maximum Non-Detect -4.882

SD of Detected 0.00752 SD of Detected 0.579

Minimum Non-Detect 0.00758 Minimum Non-Detect -4.882

Maximum Detected 0.0417 Maximum Detected -3.177

Mean of Detected 0.0113 Mean of Detected -4.665

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0035 Minimum Detected -5.655

Number of Distinct Detected Data 131 Number of Non-Detect Data 1

Percent Non-Detects 0.67%

Molybdenum, dissolved (1)

General Statistics

Number of Valid Data 149 Number of Detected Data 148

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Gamma Distribution Test Data Distribution

k star (bias corrected) 2.682 Data appear Normal at 5% Significance Level

   95% Modified-t UCL 0.0405    99% Chebyshev (MVUE) UCL 0.0909

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.057

   95% Adjusted-CLT UCL 0.0397  97.5% Chebyshev (MVUE) UCL 0.0684

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0404    95% H-UCL 0.0522

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Test Statistic 0.918

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.5

Skewness 0.301

Median 0.03 SD of log Data 0.556

SD 0.0151

Maximum 0.0518 Maximum of Log Data -2.96

Mean 0.0303 Mean of log Data -3.623

Raw Statistics Log-transformed Statistics

Minimum 0.012 Minimum of Log Data -4.423

Molybdenum, dissolved (cw-1d)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL 0.0122

Note: DL/2 is not a recommended method.

AppChi2 801.4    95% KM (BCA) UCL 0.0122

   95% Gamma Approximate UCL 0.0122

Theta star 0.00385

Nu star 868.8 Potential UCLs to Use

SD 0.0075 97.5% KM (Chebyshev) UCL 0.0151

k star 2.916 99% KM (Chebyshev) UCL 0.0173

Mean 0.0112    95% KM (Percentile Bootstrap) UCL 0.0123

Median 0.00858 95% KM (Chebyshev) UCL 0.0139

Minimum 0.0035    95% KM (bootstrap t) UCL 0.0123

Maximum 0.0417    95% KM (BCA) UCL 0.0122

Assuming Gamma Distribution    95% KM (z) UCL 0.0122

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0122

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0006152

   95% KM (t) UCL 0.0122
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Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0226    99% Chebyshev (MVUE) UCL 0.0286

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0244

   95% Adjusted-CLT UCL 0.0225  97.5% Chebyshev (MVUE) UCL 0.0258

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0226    95% H-UCL 0.0227

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.931

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.102

Skewness 0.506

Median 0.0209 SD of log Data 0.1

SD 0.00215

Maximum 0.0244 Maximum of Log Data -3.713

Mean 0.0211 Mean of log Data -3.861

Raw Statistics Log-transformed Statistics

Minimum 0.0184 Minimum of Log Data -3.995

Molybdenum, dissolved (cw-1m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 7

Potential UCL to Use Use 95% Student's-t UCL 0.0404

   95% Approximate Gamma UCL 0.0449

   95% Adjusted Gamma UCL 0.0499

97.5% Chebyshev(Mean, Sd) UCL 0.0637

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0835

Kolmogorov-Smirnov 5% Critical Value 0.295    95% BCA Bootstrap UCL 0.0392

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0536

Anderson-Darling 5% Critical Value 0.719    95% Hall's Bootstrap UCL 0.0426

Kolmogorov-Smirnov Test Statistic 0.161    95% Percentile Bootstrap UCL 0.0386

   95% Standard Bootstrap UCL 0.0382

Anderson-Darling Test Statistic 0.29    95% Bootstrap-t UCL 0.0421

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0391

Adjusted Chi Square Value 26.01    95% Jackknife UCL 0.0404

nu star 42.9

Approximate Chi Square Value (.05) 28.89 Nonparametric Statistics

Theta Star 0.0113
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   95% Modified-t UCL 0.0613    99% Chebyshev (MVUE) UCL 0.0989

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.073

   95% Adjusted-CLT UCL 0.0605  97.5% Chebyshev (MVUE) UCL 0.0817

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0613    95% H-UCL 0.0639

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.987 Shapiro Wilk Test Statistic 0.987

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.242

Skewness 0.215

Median 0.051 SD of log Data 0.248

SD 0.0128

Maximum 0.0732 Maximum of Log Data -2.615

Mean 0.0527 Mean of log Data -2.969

Raw Statistics Log-transformed Statistics

Minimum 0.0339 Minimum of Log Data -3.384

Molybdenum, dissolved (cw-2d)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 0.0226

   95% Approximate Gamma UCL 0.0227

   95% Adjusted Gamma UCL 0.0231

97.5% Chebyshev(Mean, Sd) UCL 0.0259

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0287

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.0223

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0244

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 0.023

Kolmogorov-Smirnov Test Statistic 0.191    95% Percentile Bootstrap UCL 0.0223

   95% Standard Bootstrap UCL 0.0223

Anderson-Darling Test Statistic 0.351    95% Bootstrap-t UCL 0.0228

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0224

Adjusted Chi Square Value 1033    95% Jackknife UCL 0.0226

nu star 1129

Approximate Chi Square Value (.05) 1052 Nonparametric Statistics

k star (bias corrected) 70.56 Data appear Normal at 5% Significance Level

Theta Star 0.0002996
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   95% Modified-t UCL 0.0263    99% Chebyshev (MVUE) UCL 0.0341

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0287

   95% Adjusted-CLT UCL 0.0261  97.5% Chebyshev (MVUE) UCL 0.0305

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0263    95% H-UCL 0.0265

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Test Statistic 0.977

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.113

Skewness 0.305

Median 0.024 SD of log Data 0.113

SD 0.00275

Maximum 0.0292 Maximum of Log Data -3.534

Mean 0.0244 Mean of log Data -3.718

Raw Statistics Log-transformed Statistics

Minimum 0.0201 Minimum of Log Data -3.907

Molybdenum, dissolved (cw-2m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 0.0613

   95% Approximate Gamma UCL 0.0629

   95% Adjusted Gamma UCL 0.0658

97.5% Chebyshev(Mean, Sd) UCL 0.0809

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0976

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.0597

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0724

Anderson-Darling 5% Critical Value 0.716    95% Hall's Bootstrap UCL 0.061

Kolmogorov-Smirnov Test Statistic 0.126    95% Percentile Bootstrap UCL 0.0595

   95% Standard Bootstrap UCL 0.0596

Anderson-Darling Test Statistic 0.139    95% Bootstrap-t UCL 0.0615

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0602

Adjusted Chi Square Value 154.4    95% Jackknife UCL 0.0613

nu star 192.8

Approximate Chi Square Value (.05) 161.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.05 Data appear Normal at 5% Significance Level

Theta Star 0.00438
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0834

   95% Adjusted-CLT UCL 0.065  97.5% Chebyshev (MVUE) UCL 0.0968

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0653    95% H-UCL 0.0723

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Test Statistic 0.919

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.375

Skewness 0.575

Median 0.0555 SD of log Data 0.384

SD 0.0196

Maximum 0.0882 Maximum of Log Data -2.428

Mean 0.0522 Mean of log Data -3.016

Raw Statistics Log-transformed Statistics

Minimum 0.0292 Minimum of Log Data -3.534

Molybdenum, dissolved (cw-3d)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 0.0263

   95% Approximate Gamma UCL 0.0264

   95% Adjusted Gamma UCL 0.027

97.5% Chebyshev(Mean, Sd) UCL 0.0305

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0341

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.026

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0287

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 0.0265

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 0.026

   95% Standard Bootstrap UCL 0.0259

Anderson-Darling Test Statistic 0.212    95% Bootstrap-t UCL 0.0265

Adjusted Level of Significance 0.0195    95% CLT UCL 0.026

Adjusted Chi Square Value 819.6    95% Jackknife UCL 0.0263

nu star 905.3

Approximate Chi Square Value (.05) 836.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 56.58 Data appear Normal at 5% Significance Level

Theta Star 0.0004317
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0358

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0298    95% H-UCL 0.0311

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.883 Shapiro Wilk Test Statistic 0.93

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.302

Skewness 0.938

Median 0.0225 SD of log Data 0.289

SD 0.00748

Maximum 0.0378 Maximum of Log Data -3.275

Mean 0.0248 Mean of log Data -3.736

Raw Statistics Log-transformed Statistics

Minimum 0.0154 Minimum of Log Data -4.173

Molybdenum, dissolved (cw-3m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 0.0653

   95% Approximate Gamma UCL 0.0688

   95% Adjusted Gamma UCL 0.074

97.5% Chebyshev(Mean, Sd) UCL 0.0954

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.121

Kolmogorov-Smirnov 5% Critical Value 0.295    95% BCA Bootstrap UCL 0.0647

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0823

Anderson-Darling 5% Critical Value 0.717    95% Hall's Bootstrap UCL 0.0671

Kolmogorov-Smirnov Test Statistic 0.182    95% Percentile Bootstrap UCL 0.0631

   95% Standard Bootstrap UCL 0.0628

Anderson-Darling Test Statistic 0.381    95% Bootstrap-t UCL 0.0669

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0635

Adjusted Chi Square Value 57.99    95% Jackknife UCL 0.0653

nu star 82.25

Approximate Chi Square Value (.05) 62.35 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.141 Data appear Normal at 5% Significance Level

Theta Star 0.0101

   95% Modified-t UCL 0.0655    99% Chebyshev (MVUE) UCL 0.123
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0421    95% H-UCL 0.0448

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.848 Shapiro Wilk Test Statistic 0.812

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.228

Skewness -1.076

Median 0.0391 SD of log Data 0.261

SD 0.00833

Maximum 0.0442 Maximum of Log Data -3.119

Mean 0.0365 Mean of log Data -3.338

Raw Statistics Log-transformed Statistics

Minimum 0.0218 Minimum of Log Data -3.826

Molybdenum, dissolved (cw-4d)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 7

Potential UCL to Use Use 95% Student's-t UCL 0.0298

   95% Approximate Gamma UCL 0.0306

   95% Adjusted Gamma UCL 0.0323

97.5% Chebyshev(Mean, Sd) UCL 0.0413

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0511

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.0296

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0363

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 0.0703

Kolmogorov-Smirnov Test Statistic 0.247    95% Percentile Bootstrap UCL 0.0288

   95% Standard Bootstrap UCL 0.0289

Anderson-Darling Test Statistic 0.449    95% Bootstrap-t UCL 0.0348

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0291

Adjusted Chi Square Value 104.5    95% Jackknife UCL 0.0298

nu star 136.4

Approximate Chi Square Value (.05) 110.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.524 Data appear Normal at 5% Significance Level

Theta Star 0.00291

   95% Modified-t UCL 0.0299    99% Chebyshev (MVUE) UCL 0.05

   95% Adjusted-CLT UCL 0.0301  97.5% Chebyshev (MVUE) UCL 0.0406
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Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.709 Shapiro Wilk Test Statistic 0.846

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.504

Skewness 2.23

Median 0.0122 SD of log Data 0.41

SD 0.00718

Maximum 0.031 Maximum of Log Data -3.474

Mean 0.0142 Mean of log Data -4.336

Raw Statistics Log-transformed Statistics

Minimum 0.0073 Minimum of Log Data -4.92

Molybdenum, dissolved (cw-4m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 7

Potential UCL to Use Use 95% Student's-t UCL 0.0421

   95% Approximate Gamma UCL 0.0437

   95% Adjusted Gamma UCL 0.0457

97.5% Chebyshev(Mean, Sd) UCL 0.0549

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0658

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 0.0403

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0493

Anderson-Darling 5% Critical Value 0.716    95% Hall's Bootstrap UCL 0.0399

Kolmogorov-Smirnov Test Statistic 0.272    95% Percentile Bootstrap UCL 0.0409

   95% Standard Bootstrap UCL 0.0411

Anderson-Darling Test Statistic 0.708    95% Bootstrap-t UCL 0.041

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0413

Adjusted Chi Square Value 148.9    95% Jackknife UCL 0.0421

nu star 186.6

Approximate Chi Square Value (.05) 156 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.66 Data appear Normal at 5% Significance Level

Theta Star 0.00313

   95% Modified-t UCL 0.0419    99% Chebyshev (MVUE) UCL 0.0703

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0513

   95% Adjusted-CLT UCL 0.0401  97.5% Chebyshev (MVUE) UCL 0.0577
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Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.67%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.0417 SD of Detected 1.501

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Detected 0.078 Maximum Detected -2.551

Mean of Detected 0.0299 Mean of Detected -4.284

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0057 Minimum Detected -5.167

Number of Distinct Detected Data 3 Number of Non-Detect Data 9

Percent Non-Detects 75.00%

Molybdenum, dissolved (mw-1)

General Statistics

Number of Valid Data 12 Number of Detected Data 3

or 95% Modified-t UCL 0.0194

or 95% H-UCL 0.0201

Potential UCL to Use Use 95% Student's-t UCL 0.019

   95% Approximate Gamma UCL 0.0196

   95% Adjusted Gamma UCL 0.0213

97.5% Chebyshev(Mean, Sd) UCL 0.0301

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0395

Kolmogorov-Smirnov 5% Critical Value 0.295    95% BCA Bootstrap UCL 0.0208

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0253

Anderson-Darling 5% Critical Value 0.718    95% Hall's Bootstrap UCL 0.0451

Kolmogorov-Smirnov Test Statistic 0.336    95% Percentile Bootstrap UCL 0.0185

   95% Standard Bootstrap UCL 0.0181

Anderson-Darling Test Statistic 0.859    95% Bootstrap-t UCL 0.027

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0184

Adjusted Chi Square Value 42.06    95% Jackknife UCL 0.019

nu star 63.01

Approximate Chi Square Value (.05) 45.75 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.938 Data appear Lognormal at 5% Significance Level

Theta Star 0.00361

   95% Modified-t UCL 0.0194    99% Chebyshev (MVUE) UCL 0.0345

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.023

   95% Adjusted-CLT UCL 0.0205  97.5% Chebyshev (MVUE) UCL 0.0269

   95% Student's-t UCL 0.019    95% H-UCL 0.0201
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Molybdenum, dissolved (mw-10)

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 16

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A     97.5% KM (Chebyshev) UCL 0.0559

   95% Gamma Approximate UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0559

k star     N/A    99% KM (Chebyshev) UCL 0.082

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.078

Median     N/A    95% KM (Chebyshev) UCL 0.0425

Minimum     N/A       95% KM (bootstrap t) UCL 1.77

Maximum     N/A       95% KM (BCA) UCL 0.078

Assuming Gamma Distribution    95% KM (z) UCL 0.0234

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0224

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00706

   95% KM (t) UCL 0.0244

K-S Test Statistic     N/A    Mean 0.0117

5% K-S Critical Value     N/A    SD 0.02

A-D Test Statistic 0.6 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0271

SD in Original Scale 0.0223

   95% Percentile Bootstrap UCL 0.0202

SD in Log Scale 2.619

Mean in Original Scale 0.00765

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.893

   95% DL/2 (t) UCL 0.0224    95%  H-Stat (DL/2) UCL 0.0159

Mean 0.011 Mean -5.525

SD 0.0221 SD 1.266

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.752 Shapiro Wilk Test Statistic 0.76
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Median 0.00928 SD of log Data 0.41

Maximum 0.035 Maximum of Log Data -3.352

Mean 0.0117 Mean of log Data -4.553

Raw Statistics Log-transformed Statistics

Minimum 0.0072 Minimum of Log Data -4.934

Molybdenum, dissolved (mw-11)

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12

Potential UCL to Use Use 95% Approximate Gamma UCL 0.167

   95% Approximate Gamma UCL 0.167

   95% Adjusted Gamma UCL 0.17

97.5% Chebyshev(Mean, Sd) UCL 0.231

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.286

Kolmogorov-Smirnov 5% Critical Value 0.209    95% BCA Bootstrap UCL 0.171

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.204

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 0.193

Kolmogorov-Smirnov Test Statistic 0.168    95% Percentile Bootstrap UCL 0.165

   95% Standard Bootstrap UCL 0.164

Anderson-Darling Test Statistic 0.374    95% Bootstrap-t UCL 0.177

Adjusted Level of Significance 0.0346    95% CLT UCL 0.164

Adjusted Chi Square Value 155.9    95% Jackknife UCL 0.165

nu star 189.7

Approximate Chi Square Value (.05) 158.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.579 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.025

   95% Modified-t UCL 0.166    99% Chebyshev (MVUE) UCL 0.273

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.198

   95% Adjusted-CLT UCL 0.169  97.5% Chebyshev (MVUE) UCL 0.223

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.165    95% H-UCL 0.169

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Test Statistic 0.971

Coefficient of Variation 0.435

Skewness 1.462

Median 0.122 SD of log Data 0.391

SD 0.0607

Maximum 0.301 Maximum of Log Data -1.201

Mean 0.14 Mean of log Data -2.045

Raw Statistics Log-transformed Statistics

Minimum 0.0683 Minimum of Log Data -2.684
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Relevant UCL Statistics

Coefficient of Variation 0.459

Skewness 0.413

Median 0.041 SD of log Data 0.491

SD 0.0212

Maximum 0.087 Maximum of Log Data -2.442

Mean 0.0461 Mean of log Data -3.185

Raw Statistics Log-transformed Statistics

Minimum 0.019 Minimum of Log Data -3.963

General Statistics

Number of Valid Observations 20 Number of Distinct Observations 20

or 95% Modified-t UCL 0.0156

Molybdenum, dissolved (mw-12)

Potential UCL to Use Use 95% Student's-t UCL 0.0153

   95% Approximate Gamma UCL 0.015

   95% Adjusted Gamma UCL 0.0155

97.5% Chebyshev(Mean, Sd) UCL 0.0244

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.032

Kolmogorov-Smirnov 5% Critical Value 0.237    95% BCA Bootstrap UCL 0.0176

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0206

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 0.0304

Kolmogorov-Smirnov Test Statistic 0.343    95% Percentile Bootstrap UCL 0.0152

   95% Standard Bootstrap UCL 0.0149

Anderson-Darling Test Statistic 2.04    95% Bootstrap-t UCL 0.0319

Adjusted Level of Significance 0.0301    95% CLT UCL 0.015

Adjusted Chi Square Value 76.44    95% Jackknife UCL 0.0153

nu star 101.5

Approximate Chi Square Value (.05) 79.24 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.903 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00299

   95% Modified-t UCL 0.0156    99% Chebyshev (MVUE) UCL 0.0245

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0171

   95% Adjusted-CLT UCL 0.0169  97.5% Chebyshev (MVUE) UCL 0.0196

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0153    95% H-UCL 0.0145

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.532 Shapiro Wilk Test Statistic 0.685

Coefficient of Variation 0.63

Skewness 3.099

SD 0.00736
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Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.529

Skewness 2.08

Median 0.0085 SD of log Data 0.432

SD 0.00547

Maximum 0.02 Maximum of Log Data -3.912

Mean 0.0104 Mean of log Data -4.657

Raw Statistics Log-transformed Statistics

Minimum 0.0069 Minimum of Log Data -4.976

Molybdenum, dissolved (mw-13)

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Potential UCL to Use Use 95% Student's-t UCL 0.0543

   95% Approximate Gamma UCL 0.0559

   95% Adjusted Gamma UCL 0.0567

97.5% Chebyshev(Mean, Sd) UCL 0.0757

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0932

Kolmogorov-Smirnov 5% Critical Value 0.195    95% BCA Bootstrap UCL 0.0545

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0667

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 0.0536

Kolmogorov-Smirnov Test Statistic 0.105    95% Percentile Bootstrap UCL 0.0537

   95% Standard Bootstrap UCL 0.0537

Anderson-Darling Test Statistic 0.315    95% Bootstrap-t UCL 0.0551

Adjusted Level of Significance 0.038    95% CLT UCL 0.0539

Adjusted Chi Square Value 132.8    95% Jackknife UCL 0.0543

nu star 163.4

Approximate Chi Square Value (.05) 134.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.084 Data appear Normal at 5% Significance Level

Theta Star 0.0113

   95% Modified-t UCL 0.0544    99% Chebyshev (MVUE) UCL 0.0988

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0693

   95% Adjusted-CLT UCL 0.0544  97.5% Chebyshev (MVUE) UCL 0.0793

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0543    95% H-UCL 0.0584

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Test Statistic 0.942
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SD of Detected 0.00731 SD of Detected 0.506

Maximum Detected 0.025 Maximum Detected -3.689

Mean of Detected 0.0124 Mean of Detected -4.502

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0067 Minimum Detected -5.006

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Molybdenum, dissolved (mw-14)

General Statistics

Number of Valid Data 6 Number of Detected Data 5

or 95% Modified-t UCL 0.0159

or 95% H-UCL 0.0189

Potential UCL to Use Use 95% Student's-t UCL 0.0156

   95% Approximate Gamma UCL 0.0177

   95% Adjusted Gamma UCL 0.0228

97.5% Chebyshev(Mean, Sd) UCL 0.0256

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0347

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.0154

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.021

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 0.0357

Kolmogorov-Smirnov Test Statistic 0.362    95% Percentile Bootstrap UCL 0.0148

   95% Standard Bootstrap UCL 0.014

Anderson-Darling Test Statistic 0.714    95% Bootstrap-t UCL 0.0306

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0144

Adjusted Chi Square Value 11.46    95% Jackknife UCL 0.0156

nu star 25.25

Approximate Chi Square Value (.05) 14.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.525 Data appear Lognormal at 5% Significance Level

Theta Star 0.0041

   95% Modified-t UCL 0.0159    99% Chebyshev (MVUE) UCL 0.0298

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0188

   95% Adjusted-CLT UCL 0.0168  97.5% Chebyshev (MVUE) UCL 0.0225

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0156    95% H-UCL 0.0189

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.703 Shapiro Wilk Test Statistic 0.784

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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AppChi2 21.76    95% KM (t) UCL 0.0176

Theta star 0.00438

Nu star 34.12 Potential UCLs to Use

SD 0.00654 97.5% KM (Chebyshev) UCL 0.0296

k star 2.844 99% KM (Chebyshev) UCL 0.0401

Mean 0.0124    95% KM (Percentile Bootstrap) UCL 0.0169

Median 0.0112 95% KM (Chebyshev) UCL 0.0242

Minimum 0.0067    95% KM (bootstrap t) UCL 0.0234

Maximum 0.025    95% KM (BCA) UCL 0.0168

Assuming Gamma Distribution    95% KM (z) UCL 0.0166

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0175

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00283

   95% KM (t) UCL 0.0176

K-S Test Statistic 0.681 Mean 0.0119

5% K-S Critical Value 0.358 SD 0.00614

A-D Test Statistic 0.434 Nonparametric Statistics

5% A-D Critical Value 0.681 Kaplan-Meier (KM) Method

nu star 19.66

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.966 Data appear Normal at 5% Significance Level

Theta Star 0.00632

   95% BCA Bootstrap UCL 0.0178

SD in Original Scale 0.00665

   95% Percentile Bootstrap UCL 0.0165

SD in Log Scale 0.457

Mean in Original Scale 0.0119

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.529

   95% DL/2 (t) UCL 0.0175    95%  H-Stat (DL/2) UCL 0.029

Mean 0.0121 Mean -4.512

SD 0.00659 SD 0.453

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.909

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.0208 Maximum Non-Detect -3.873

Minimum Non-Detect 0.0208 Minimum Non-Detect -3.873
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-20-130)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-20-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Percent Non-Detects 25.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-20-100)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-19) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-19)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-15) was not processed!

Molybdenum, dissolved (mw-15)

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

   95% Adjusted Gamma UCL 0.0232

Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.0195    95% KM (Percentile Bootstrap) UCL 0.0169
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Raw Statistics Log-transformed Statistics

Minimum 0.0089 Minimum of Log Data -4.722

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 14

or 95% Modified-t UCL 0.0476

Molybdenum, dissolved (mw-20-70)

Potential UCL to Use Use 95% Student's-t UCL 0.0478

   95% Approximate Gamma UCL 0.049

   95% Adjusted Gamma UCL 0.0497

97.5% Chebyshev(Mean, Sd) UCL 0.0586

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0676

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 0.0466

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0541

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 0.0467

Kolmogorov-Smirnov Test Statistic 0.285    95% Percentile Bootstrap UCL 0.0472

   95% Standard Bootstrap UCL 0.0473

Anderson-Darling Test Statistic 1.277    95% Bootstrap-t UCL 0.0468

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0475

Adjusted Chi Square Value 354.5    95% Jackknife UCL 0.0478

nu star 405.4

Approximate Chi Square Value (.05) 359.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 13.51 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00322

   95% Modified-t UCL 0.0476    99% Chebyshev (MVUE) UCL 0.0752

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0575

   95% Adjusted-CLT UCL 0.0465  97.5% Chebyshev (MVUE) UCL 0.0635

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0478    95% H-UCL 0.0503

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.859 Shapiro Wilk Test Statistic 0.74

Coefficient of Variation 0.216

Skewness -1.501

Median 0.0455 SD of log Data 0.277

SD 0.0094

Maximum 0.0576 Maximum of Log Data -2.854

Mean 0.0435 Mean of log Data -3.165

Raw Statistics Log-transformed Statistics

Minimum 0.018 Minimum of Log Data -4.017

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14
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SD of Detected 0.0114 SD of Detected 0.321

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.052 Maximum Detected -2.957

Mean of Detected 0.0359 Mean of Detected -3.367

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0239 Minimum Detected -3.734

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Molybdenum, dissolved (mw-21)

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Potential UCL to Use Use 95% Student's-t UCL 0.023

   95% Approximate Gamma UCL 0.0235

   95% Adjusted Gamma UCL 0.0239

97.5% Chebyshev(Mean, Sd) UCL 0.029

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.034

Kolmogorov-Smirnov 5% Critical Value 0.215    95% BCA Bootstrap UCL 0.0226

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0265

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 0.0227

Kolmogorov-Smirnov Test Statistic 0.177    95% Percentile Bootstrap UCL 0.0226

   95% Standard Bootstrap UCL 0.0228

Anderson-Darling Test Statistic 0.458    95% Bootstrap-t UCL 0.0228

Adjusted Level of Significance 0.0335    95% CLT UCL 0.0228

Adjusted Chi Square Value 296.8    95% Jackknife UCL 0.023

nu star 343.2

Approximate Chi Square Value (.05) 301.2 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.72 Data appear Normal at 5% Significance Level

Theta Star 0.00192

   95% Modified-t UCL 0.023    99% Chebyshev (MVUE) UCL 0.0366

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0277

   95% Adjusted-CLT UCL 0.0226  97.5% Chebyshev (MVUE) UCL 0.0307

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.023    95% H-UCL 0.0241

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Test Statistic 0.894

Coefficient of Variation 0.259

Skewness -0.598

Median 0.0218 SD of log Data 0.304

SD 0.00535

Maximum 0.0289 Maximum of Log Data -3.544

Mean 0.0206 Mean of log Data -3.919
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AppChi2 40.56    95% KM (t) UCL 0.0434

   95% Gamma Approximate UCL 0.0467    95% KM (Percentile Bootstrap) UCL 0.043

Theta star 0.00702

Nu star 56.9 Potential UCLs to Use

SD 0.0121 97.5% KM (Chebyshev) UCL 0.0634

k star 4.742 99% KM (Chebyshev) UCL 0.0809

Mean 0.0333    95% KM (Percentile Bootstrap) UCL 0.043

Median 0.0321 95% KM (Chebyshev) UCL 0.0545

Minimum 0.02    95% KM (bootstrap t) UCL 0.0462

Maximum 0.052    95% KM (BCA) UCL 0.043

Assuming Gamma Distribution    95% KM (z) UCL 0.0417

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0432

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00472

   95% KM (t) UCL 0.0434

K-S Test Statistic 0.679 Mean 0.0339

5% K-S Critical Value 0.357 SD 0.0103

A-D Test Statistic 0.326 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 50.92

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.092 Data appear Normal at 5% Significance Level

Theta Star 0.00706

   95% BCA Bootstrap UCL 0.0411

   95% MLE (Tiku) UCL 0.0447 SD in Original Scale 0.0133

   95% Percentile Bootstrap UCL 0.0409

SD 0.0174 SD in Log Scale 0.441

   95% MLE (t) UCL 0.0438 Mean in Original Scale 0.0325

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0295 Mean in Log Scale -3.503

   95% DL/2 (t) UCL 0.0444    95%  H-Stat (DL/2) UCL 0.148

Mean 0.0304 Mean -3.804

SD 0.017 SD 1.109

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.927 Shapiro Wilk Test Statistic 0.926

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298
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A-D Test Statistic 0.407 Nonparametric Statistics

nu star 72.07

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 7.207 Data appear Normal at 5% Significance Level

Theta Star 0.00564

   95% BCA Bootstrap UCL 0.0451

   95% MLE (Tiku) UCL 0.0496 SD in Original Scale 0.013

   95% Percentile Bootstrap UCL 0.0456

SD 0.00992 SD in Log Scale 0.362

   95% MLE (t) UCL 0.0488 Mean in Original Scale 0.0373

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0407 Mean in Log Scale -3.343

   95% DL/2 (t) UCL 0.0495    95%  H-Stat (DL/2) UCL 0.174

Mean 0.0343 Mean -3.691

SD 0.0185 SD 1.152

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.876 Shapiro Wilk Test Statistic 0.886

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.0111 SD of Detected 0.264

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0562 Maximum Detected -2.879

Mean of Detected 0.0407 Mean of Detected -3.231

Raw Statistics Log-transformed Statistics

Minimum Detected 0.031 Minimum Detected -3.474

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Molybdenum, dissolved (mw-22)

General Statistics

Number of Valid Data 6 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.0531

Note: DL/2 is not a recommended method.
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DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.976 Shapiro Wilk Test Statistic 0.958

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00716 SD of Detected 1.466

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.015 Maximum Detected -4.2

Mean of Detected 0.00729 Mean of Detected -5.461

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00085 Minimum Detected -7.07

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Molybdenum, dissolved (mw-23)

General Statistics

Number of Valid Data 6 Number of Detected Data 3

   95% Adjusted Gamma UCL 0.0556

Note: DL/2 is not a recommended method.

AppChi2 65.01    95% KM (t) UCL 0.048

   95% Gamma Approximate UCL 0.0502    95% KM (Percentile Bootstrap) UCL 0.0463

Theta star 0.00538

Nu star 85.3 Potential UCLs to Use

SD 0.0116 97.5% KM (Chebyshev) UCL 0.0668

k star 7.109 99% KM (Chebyshev) UCL 0.0833

Mean 0.0383    95% KM (Percentile Bootstrap) UCL 0.0463

Median 0.034 95% KM (Chebyshev) UCL 0.0585

Minimum 0.0261    95% KM (bootstrap t) UCL 0.0635

Maximum 0.0562    95% KM (BCA) UCL 0.0475

Assuming Gamma Distribution    95% KM (z) UCL 0.0464

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0478

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00445

   95% KM (t) UCL 0.048

K-S Test Statistic 0.679 Mean 0.0391

5% K-S Critical Value 0.357 SD 0.00975

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method
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Skewness 0.616

SD 0.0116

Coefficient of Variation 0.497

Mean 0.0233 Mean of log Data -3.864

Median 0.021 SD of log Data 0.513

Minimum 0.011 Minimum of Log Data -4.51

Maximum 0.0397 Maximum of Log Data -3.226

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Note: DL/2 is not a recommended method.

Molybdenum, dissolved (mw-24a)

General Statistics

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.015

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.00935

k star     N/A    99% KM (Chebyshev) UCL 0.0301

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0155

SD     N/A    97.5% KM (Chebyshev) UCL 0.0204

Maximum     N/A       95% KM (BCA) UCL 0.015

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.015

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00941

Minimum     N/A       95% KM (bootstrap t) UCL 0.0109

   95% KM (t) UCL 0.00935

Assuming Gamma Distribution    95% KM (z) UCL 0.00838

5% K-S Critical Value     N/A    SD 0.00524

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00262

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.00407

A-D Test Statistic 0.259 Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00807

   95% BCA Bootstrap UCL 0.00893

Mean in Original Scale 0.00413

SD in Original Scale 0.00572

MLE method failed to converge properly Mean in Log Scale -6.307

SD in Log Scale 1.412

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00523 SD 0.972

   95% DL/2 (t) UCL 0.0092    95%  H-Stat (DL/2) UCL 0.0267

Mean 0.00489 Mean -5.726
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Warning: This data set only has 3 observations!

Molybdenum, dissolved (mw-24b)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Potential UCL to Use Use 95% Student's-t UCL 0.0343

   95% Approximate Gamma UCL 0.0418

   95% Adjusted Gamma UCL 0.0556

97.5% Chebyshev(Mean, Sd) UCL 0.0555

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0747

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.0319

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0458

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 0.0488

Kolmogorov-Smirnov Test Statistic 0.177    95% Percentile Bootstrap UCL 0.0307

   95% Standard Bootstrap UCL 0.0307

Anderson-Darling Test Statistic 0.196    95% Bootstrap-t UCL 0.0404

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0318

Adjusted Chi Square Value 8.97    95% Jackknife UCL 0.0343

nu star 21.43

Approximate Chi Square Value (.05) 11.91 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.143 Data appear Normal at 5% Significance Level

Theta Star 0.0109

   95% Modified-t UCL 0.0345    99% Chebyshev (MVUE) UCL 0.076

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0464

   95% Adjusted-CLT UCL 0.0333  97.5% Chebyshev (MVUE) UCL 0.0563

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0343    95% H-UCL 0.0516

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.981

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.655 Shapiro Wilk Test Statistic 0.742

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.00463 SD of Detected 0.582

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.017 Maximum Detected -4.075

Mean of Detected 0.00595 Mean of Detected -5.308

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00334 Minimum Detected -5.702

Number of Distinct Detected Data 9 Number of Non-Detect Data 4

Percent Non-Detects 30.77%

General Statistics

Number of Valid Data 13 Number of Detected Data 9

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-25)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-24br) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-24br)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-24b) was not processed!
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Median 0.031 SD of log Data 0.151

Maximum 0.043 Maximum of Log Data -3.147

Mean 0.0328 Mean of log Data -3.427

Raw Statistics Log-transformed Statistics

Minimum 0.0288 Minimum of Log Data -3.547

Molybdenum, dissolved (mw-26)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

   95% Adjusted Gamma UCL 0.00832

Note: DL/2 is not a recommended method.

AppChi2 59.82    95% KM (BCA) UCL 0.00739

   95% Gamma Approximate UCL 0.00799

Theta star 0.00197

Nu star 79.34 Potential UCLs to Use

SD 0.00385 97.5% KM (Chebyshev) UCL 0.0123

k star 3.051 99% KM (Chebyshev) UCL 0.0166

Mean 0.00602    95% KM (Percentile Bootstrap) UCL 0.00725

Median 0.00431 95% KM (Chebyshev) UCL 0.0102

Minimum 0.00334    95% KM (bootstrap t) UCL 0.0138

Maximum 0.017    95% KM (BCA) UCL 0.00739

Assuming Gamma Distribution    95% KM (z) UCL 0.00713

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00725

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00113

   95% KM (t) UCL 0.00729

K-S Test Statistic 0.727 Mean 0.00527

5% K-S Critical Value 0.281 SD 0.00381

A-D Test Statistic 1.221 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

nu star 35.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.995 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00298

   95% BCA Bootstrap UCL 0.00809

SD in Original Scale 0.00393

   95% Percentile Bootstrap UCL 0.00719

SD in Log Scale 0.503

Mean in Original Scale 0.00534

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.383

   95% DL/2 (t) UCL 0.00709    95%  H-Stat (DL/2) UCL 0.00883

Mean 0.00508 Mean -5.465

SD 0.00407 SD 0.562

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Molybdenum, dissolved (mw-27-20)

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0372

   95% Approximate Gamma UCL 0.0377

   95% Adjusted Gamma UCL 0.0397

97.5% Chebyshev(Mean, Sd) UCL 0.0465

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0546

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0375

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0424

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.0503

Kolmogorov-Smirnov Test Statistic 0.217    95% Percentile Bootstrap UCL 0.0367

   95% Standard Bootstrap UCL 0.0361

Anderson-Darling Test Statistic 0.566    95% Bootstrap-t UCL 0.0423

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0364

Adjusted Chi Square Value 247.9    95% Jackknife UCL 0.0372

nu star 300.3

Approximate Chi Square Value (.05) 261.2 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 25.03 Data appear Normal at 5% Significance Level

Theta Star 0.00131

   95% Modified-t UCL 0.0375    99% Chebyshev (MVUE) UCL 0.0529

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0416

   95% Adjusted-CLT UCL 0.0381  97.5% Chebyshev (MVUE) UCL 0.0454

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0372    95% H-UCL 0.0376

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.828

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.164

Skewness 1.781

SD 0.00537
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Minimum Detected 0.025 Minimum Detected -3.689

Maximum Detected 0.041 Maximum Detected -3.194

Percent Non-Detects 8.33%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 12 Number of Detected Data 11

Number of Distinct Detected Data 9 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-3)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-29) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Percent Non-Detects 33.33%

General Statistics

Number of Valid Data 3 Number of Detected Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-29)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-28-25) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-28-25)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-27-20) was not processed!

Number of Valid Observations 3 Number of Distinct Observations 3
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   95% Adjusted Gamma UCL 0.0346

Note: DL/2 is not a recommended method.

AppChi2 805.3    95% KM (t) UCL 0.0342

   95% Gamma Approximate UCL 0.0342    95% KM (Percentile Bootstrap) UCL 0.0338

Theta star 0.0008667

Nu star 872.9 Potential UCLs to Use

SD 0.00486 97.5% KM (Chebyshev) UCL 0.041

k star 36.37 99% KM (Chebyshev) UCL 0.0467

Mean 0.0315    95% KM (Percentile Bootstrap) UCL 0.0338

Median 0.0297 95% KM (Chebyshev) UCL 0.0381

Minimum 0.025    95% KM (bootstrap t) UCL 0.0351

Maximum 0.041    95% KM (BCA) UCL 0.0341

Assuming Gamma Distribution    95% KM (z) UCL 0.034

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0342

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00153

   95% KM (t) UCL 0.0342

K-S Test Statistic 0.728 Mean 0.0314

5% K-S Critical Value 0.255 SD 0.00485

A-D Test Statistic 0.592 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

nu star 713.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 32.45 Data appear Normal at 5% Significance Level

Theta Star 0.000969

   95% BCA Bootstrap UCL 0.0339

SD in Original Scale 0.00485

   95% Percentile Bootstrap UCL 0.0336

SD in Log Scale 0.148

Mean in Original Scale 0.0314

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.471

   95% DL/2 (t) UCL 0.0336    95%  H-Stat (DL/2) UCL 0.038

Mean 0.0309 Mean -3.489

SD 0.0052 SD 0.161

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.886 Shapiro Wilk Test Statistic 0.912

UCL Statistics

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

Mean of Detected 0.0314 Mean of Detected -3.471

SD of Detected 0.00509 SD of Detected 0.155
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Warning:  There are only 5 Values in this data

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.626

Skewness 1.369

Median 0.0098 SD of log Data 0.581

SD 0.00778

Maximum 0.025 Maximum of Log Data -3.689

Mean 0.0124 Mean of log Data -4.53

Raw Statistics Log-transformed Statistics

Minimum 0.0063 Minimum of Log Data -5.067

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-31-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-31-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-31-135)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-30-30) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

Molybdenum, dissolved (mw-30-30)

General Statistics

Number of Valid Data 4 Number of Detected Data 2
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-32-35) was not processed!

Molybdenum, dissolved (mw-32-35)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Potential UCL to Use Use 95% Student's-t UCL 0.0198

   95% Approximate Gamma UCL 0.0249

   95% Adjusted Gamma UCL 0.035

97.5% Chebyshev(Mean, Sd) UCL 0.0341

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.047

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 0.0192

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0276

Anderson-Darling 5% Critical Value 0.682    95% Hall's Bootstrap UCL 0.0511

Kolmogorov-Smirnov Test Statistic 0.226    95% Percentile Bootstrap UCL 0.0178

   95% Standard Bootstrap UCL 0.0177

Anderson-Darling Test Statistic 0.352    95% Bootstrap-t UCL 0.0318

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0181

Adjusted Chi Square Value 5.702    95% Jackknife UCL 0.0198

nu star 16.08

Approximate Chi Square Value (.05) 8.015 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.608 Data appear Normal at 5% Significance Level

Theta Star 0.00773

   95% Modified-t UCL 0.0202    99% Chebyshev (MVUE) UCL 0.0437

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.026

   95% Adjusted-CLT UCL 0.0204  97.5% Chebyshev (MVUE) UCL 0.032

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0198    95% H-UCL 0.0325

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Test Statistic 0.913

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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Maximum 0.0252 Maximum of Log Data -3.681

Raw Statistics Log-transformed Statistics

Minimum 0.0124 Minimum of Log Data -4.39

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-34-55)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-34-100) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-34-100)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-33-90) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-33-90)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-33-210) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Molybdenum, dissolved (mw-33-210)
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Raw Statistics Log-transformed Statistics

Minimum 0.0102 Minimum of Log Data -4.585

Molybdenum, dissolved (mw-34-80)

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 10

Potential UCL to Use Use 95% Student's-t UCL 0.0188

   95% Approximate Gamma UCL 0.019

   95% Adjusted Gamma UCL 0.0197

97.5% Chebyshev(Mean, Sd) UCL 0.0249

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.03

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 0.0189

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0223

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 0.0304

Kolmogorov-Smirnov Test Statistic 0.184    95% Percentile Bootstrap UCL 0.0185

   95% Standard Bootstrap UCL 0.0183

Anderson-Darling Test Statistic 0.447    95% Bootstrap-t UCL 0.0209

Adjusted Level of Significance 0.0231    95% CLT UCL 0.0185

Adjusted Chi Square Value 192.4    95% Jackknife UCL 0.0188

nu star 233.4

Approximate Chi Square Value (.05) 199.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.97 Data appear Normal at 5% Significance Level

Theta Star 0.00125

   95% Modified-t UCL 0.0189    99% Chebyshev (MVUE) UCL 0.0288

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0217

   95% Adjusted-CLT UCL 0.0192  97.5% Chebyshev (MVUE) UCL 0.0241

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0188    95% H-UCL 0.0191

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.901

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.258

Skewness 1.412

Median 0.0157 SD of log Data 0.235

SD 0.00417

Mean 0.0162 Mean of log Data -4.149
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-35-135) was not processed!

Molybdenum, dissolved (mw-35-135)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Potential UCL to Use Use 95% Student's-t UCL 0.0145

   95% Approximate Gamma UCL 0.0146

   95% Adjusted Gamma UCL 0.0148

97.5% Chebyshev(Mean, Sd) UCL 0.0177

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0203

Kolmogorov-Smirnov 5% Critical Value 0.236    95% BCA Bootstrap UCL 0.0147

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0164

Anderson-Darling 5% Critical Value 0.733    95% Hall's Bootstrap UCL 0.0163

Kolmogorov-Smirnov Test Statistic 0.168    95% Percentile Bootstrap UCL 0.0144

   95% Standard Bootstrap UCL 0.0144

Anderson-Darling Test Statistic 0.404    95% Bootstrap-t UCL 0.015

Adjusted Level of Significance 0.0301    95% CLT UCL 0.0145

Adjusted Chi Square Value 595.3    95% Jackknife UCL 0.0145

nu star 662

Approximate Chi Square Value (.05) 603.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 25.46 Data appear Normal at 5% Significance Level

Theta Star 0.000522

   95% Modified-t UCL 0.0146    99% Chebyshev (MVUE) UCL 0.0198

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0161

   95% Adjusted-CLT UCL 0.0148  97.5% Chebyshev (MVUE) UCL 0.0174

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0145    95% H-UCL 0.0146

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.872 Shapiro Wilk Test Statistic 0.931

Coefficient of Variation 0.191

Skewness 1.49

Median 0.013 SD of log Data 0.177

SD 0.00254

Maximum 0.02 Maximum of Log Data -3.912

Mean 0.0133 Mean of log Data -4.336
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Anderson-Darling 5% Critical Value 0.732    95% Hall's Bootstrap UCL 0.0465

   95% Standard Bootstrap UCL 0.0468

Anderson-Darling Test Statistic 1.019    95% Bootstrap-t UCL 0.0467

Adjusted Level of Significance 0.0301    95% CLT UCL 0.047

Adjusted Chi Square Value 1069    95% Jackknife UCL 0.0472

nu star 1158

Approximate Chi Square Value (.05) 1080 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 44.52 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0009962

   95% Modified-t UCL 0.0472    99% Chebyshev (MVUE) UCL 0.0616

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0519

   95% Adjusted-CLT UCL 0.0465  97.5% Chebyshev (MVUE) UCL 0.0552

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0472    95% H-UCL 0.0477

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.855 Shapiro Wilk Test Statistic 0.825

Coefficient of Variation 0.131

Skewness -0.957

Median 0.0455 SD of log Data 0.14

SD 0.00582

Maximum 0.0518 Maximum of Log Data -2.96

Mean 0.0444 Mean of log Data -3.124

Raw Statistics Log-transformed Statistics

Minimum 0.034 Minimum of Log Data -3.381

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-37d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-35-60) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Molybdenum, dissolved (mw-35-60)
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-38s) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-38s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-38d) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-38d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-37s) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

or 95% Modified-t UCL 0.0472

Molybdenum, dissolved (mw-37s)

Potential UCL to Use Use 95% Student's-t UCL 0.0472

   95% Approximate Gamma UCL 0.0476

   95% Adjusted Gamma UCL 0.048

97.5% Chebyshev(Mean, Sd) UCL 0.0544

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0604

Kolmogorov-Smirnov 5% Critical Value 0.236    95% BCA Bootstrap UCL 0.0465

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0514

Kolmogorov-Smirnov Test Statistic 0.283    95% Percentile Bootstrap UCL 0.0468



1909

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

1926

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

A B C D E F G H I J K L

SD in Original Scale 0.00295

   95% Percentile Bootstrap UCL 0.0189

SD in Log Scale 0.159

Mean in Original Scale 0.0174

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.061

   95% DL/2 (t) UCL 0.02    95%  H-Stat (DL/2) UCL 0.0248

Mean 0.0181 Mean -4.03

SD 0.00367 SD 0.192

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.902

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.00309 SD of Detected 0.166

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.024 Maximum Detected -3.73

Mean of Detected 0.0175 Mean of Detected -4.061

Raw Statistics Log-transformed Statistics

Minimum Detected 0.014 Minimum Detected -4.269

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Percent Non-Detects 8.33%

General Statistics

Number of Valid Data 12 Number of Detected Data 11

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-4)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-39-60) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-39-60)
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-40s) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-40s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-40d) was not processed!

Molybdenum, dissolved (mw-40d)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

   95% Adjusted Gamma UCL 0.0193

Note: DL/2 is not a recommended method.

AppChi2 689.5    95% KM (t) UCL 0.0191

   95% Gamma Approximate UCL 0.0191    95% KM (Percentile Bootstrap) UCL 0.019

Theta star 0.0005584

Nu star 752.1 Potential UCLs to Use

SD 0.00295 97.5% KM (Chebyshev) UCL 0.0233

k star 31.34 99% KM (Chebyshev) UCL 0.0267

Mean 0.0175    95% KM (Percentile Bootstrap) UCL 0.019

Median 0.017 95% KM (Chebyshev) UCL 0.0215

Minimum 0.014    95% KM (bootstrap t) UCL 0.0204

Maximum 0.024    95% KM (BCA) UCL 0.0191

Assuming Gamma Distribution    95% KM (z) UCL 0.019

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0191

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0009323

   95% KM (t) UCL 0.0191

K-S Test Statistic 0.729 Mean 0.0175

5% K-S Critical Value 0.255 SD 0.00295

A-D Test Statistic 0.575 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

nu star 615.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 27.96 Data appear Normal at 5% Significance Level

Theta Star 0.0006243

   95% BCA Bootstrap UCL 0.0191
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-45-095a)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-44-125) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-44-125)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-44-115) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-44-115)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-43-25) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-43-25)
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Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-48) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-48)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-47-55) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-47-55)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-46-175) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-46-175)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-45-095a) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1
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Assuming Gamma Distribution    95% KM (z) UCL 0.0667

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00907

   95% KM (t) UCL 0.0681

K-S Test Statistic 0.731 Mean 0.0518

5% K-S Critical Value 0.256 SD 0.0299

A-D Test Statistic 2.232 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 87.89

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.995 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0132

   95% BCA Bootstrap UCL 0.0788

SD in Original Scale 0.0312

   95% Percentile Bootstrap UCL 0.0693

SD in Log Scale 0.375

Mean in Original Scale 0.0519

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.047

   95% DL/2 (t) UCL 0.0671    95%  H-Stat (DL/2) UCL 0.066

Mean 0.0505 Mean -3.091

SD 0.0321 SD 0.419

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.465 Shapiro Wilk Test Statistic 0.568

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.0326 SD of Detected 0.392

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.15 Maximum Detected -1.897

Mean of Detected 0.0528 Mean of Detected -3.037

Raw Statistics Log-transformed Statistics

Minimum Detected 0.039 Minimum Detected -3.244

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Percent Non-Detects 8.33%

General Statistics

Number of Valid Data 12 Number of Detected Data 11

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-5)
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Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 11 Number of Non-Detect Data 1

Percent Non-Detects 8.33%

General Statistics

Number of Valid Data 12 Number of Detected Data 11

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-6)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-51) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (mw-51)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (mw-50-200) was not processed!

Molybdenum, dissolved (mw-50-200)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

   95% Adjusted Gamma UCL 0.0694

Note: DL/2 is not a recommended method.

AppChi2 84.28    95% KM (Chebyshev) UCL 0.0913

   95% Gamma Approximate UCL 0.0668

Theta star 0.0118

Nu star 107.2 Potential UCLs to Use

SD 0.0311 97.5% KM (Chebyshev) UCL 0.108

k star 4.466 99% KM (Chebyshev) UCL 0.142

Mean 0.0526    95% KM (Percentile Bootstrap) UCL 0.0693

Median 0.042 95% KM (Chebyshev) UCL 0.0913

Minimum 0.039    95% KM (bootstrap t) UCL 0.148

Maximum 0.15    95% KM (BCA) UCL 0.0699

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.068
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   95% Adjusted Gamma UCL 0.0108

Note: DL/2 is not a recommended method.

AppChi2 87.24    95% KM (Chebyshev) UCL 0.0144

   95% Gamma Approximate UCL 0.0104

Theta star 0.00179

Nu star 110.5 Potential UCLs to Use

SD 0.00454 97.5% KM (Chebyshev) UCL 0.0171

k star 4.604 99% KM (Chebyshev) UCL 0.0224

Mean 0.00822    95% KM (Percentile Bootstrap) UCL 0.0109

Median 0.00675 95% KM (Chebyshev) UCL 0.0144

Minimum 0.0055    95% KM (bootstrap t) UCL 0.0199

Maximum 0.022    95% KM (BCA) UCL 0.0108

Assuming Gamma Distribution    95% KM (z) UCL 0.0105

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0108

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00143

   95% KM (t) UCL 0.0108

K-S Test Statistic 0.731 Mean 0.00818

5% K-S Critical Value 0.256 SD 0.00453

A-D Test Statistic 1.538 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 90.62

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.119 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00199

   95% BCA Bootstrap UCL 0.0117

SD in Original Scale 0.00454

   95% Percentile Bootstrap UCL 0.0105

SD in Log Scale 0.379

Mean in Original Scale 0.00812

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.898

   95% DL/2 (t) UCL 0.013    95%  H-Stat (DL/2) UCL 0.0181

Mean 0.00958 Mean -4.797

SD 0.00664 SD 0.515

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.564 Shapiro Wilk Test Statistic 0.709

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.00476 SD of Detected 0.397

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.022 Maximum Detected -3.817

Mean of Detected 0.00818 Mean of Detected -4.898

Minimum Detected 0.0055 Minimum Detected -5.203
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Minimum 0.017    95% KM (bootstrap t) UCL 0.0223

Maximum 0.026    95% KM (BCA) UCL 0.0214

Assuming Gamma Distribution    95% KM (z) UCL 0.0216

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0217

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008653

   95% KM (t) UCL 0.0217

K-S Test Statistic 0.728 Mean 0.0201

5% K-S Critical Value 0.255 SD 0.00274

A-D Test Statistic 0.391 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

nu star 911.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 41.44 Data appear Normal at 5% Significance Level

Theta Star 0.0004859

   95% BCA Bootstrap UCL 0.0215

SD in Original Scale 0.00274

   95% Percentile Bootstrap UCL 0.0214

SD in Log Scale 0.131

Mean in Original Scale 0.0201

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.914

   95% DL/2 (t) UCL 0.0221    95%  H-Stat (DL/2) UCL 0.0271

Mean 0.0205 Mean -3.895

SD 0.00308 SD 0.147

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.92

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.00287 SD of Detected 0.138

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.026 Maximum Detected -3.65

Mean of Detected 0.0201 Mean of Detected -3.914

Raw Statistics Log-transformed Statistics

Minimum Detected 0.017 Minimum Detected -4.075

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Percent Non-Detects 8.33%

Molybdenum, dissolved (mw-7)

General Statistics

Number of Valid Data 12 Number of Detected Data 11
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nu star 1037

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 47.13 Data appear Normal at 5% Significance Level

Theta Star 0.0003896

   95% BCA Bootstrap UCL 0.0193

SD in Original Scale 0.00224

   95% Percentile Bootstrap UCL 0.0194

SD in Log Scale 0.126

Mean in Original Scale 0.0184

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.005

   95% DL/2 (t) UCL 0.0204    95%  H-Stat (DL/2) UCL 0.0254

Mean 0.0189 Mean -3.979

SD 0.00295 SD 0.156

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.975 Shapiro Wilk Test Statistic 0.958

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.00235 SD of Detected 0.132

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.022 Maximum Detected -3.817

Mean of Detected 0.0184 Mean of Detected -4.005

Raw Statistics Log-transformed Statistics

Minimum Detected 0.014 Minimum Detected -4.269

Number of Distinct Detected Data 9 Number of Non-Detect Data 1

Percent Non-Detects 8.33%

Molybdenum, dissolved (mw-8)

General Statistics

Number of Valid Data 12 Number of Detected Data 11

   95% Adjusted Gamma UCL 0.0219

Note: DL/2 is not a recommended method.

AppChi2 1038    95% KM (t) UCL 0.0217

   95% Gamma Approximate UCL 0.0217    95% KM (Percentile Bootstrap) UCL 0.0215

Theta star 0.0004346

Nu star 1115 Potential UCLs to Use

SD 0.00274 97.5% KM (Chebyshev) UCL 0.0255

k star 46.44 99% KM (Chebyshev) UCL 0.0287

Mean 0.0202    95% KM (Percentile Bootstrap) UCL 0.0215

Median 0.0202 95% KM (Chebyshev) UCL 0.0239
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It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00276 SD of Detected 0.941

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Detected 0.0053 Maximum Detected -5.24

Mean of Detected 0.00335 Mean of Detected -5.906

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

Percent Non-Detects 60.00%

Molybdenum, dissolved (mw-9)

General Statistics

Number of Valid Data 5 Number of Detected Data 2

   95% Adjusted Gamma UCL 0.0199

Note: DL/2 is not a recommended method.

AppChi2 1186    95% KM (t) UCL 0.0196

   95% Gamma Approximate UCL 0.0197    95% KM (Percentile Bootstrap) UCL 0.0195

Theta star 0.0003486

Nu star 1267 Potential UCLs to Use

SD 0.00224 97.5% KM (Chebyshev) UCL 0.0228

k star 52.8 99% KM (Chebyshev) UCL 0.0254

Mean 0.0184    95% KM (Percentile Bootstrap) UCL 0.0195

Median 0.0187 95% KM (Chebyshev) UCL 0.0214

Minimum 0.014    95% KM (bootstrap t) UCL 0.0195

Maximum 0.022    95% KM (BCA) UCL 0.0195

Assuming Gamma Distribution    95% KM (z) UCL 0.0195

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0196

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0007074

   95% KM (t) UCL 0.0196

K-S Test Statistic 0.728 Mean 0.0184

5% K-S Critical Value 0.255 SD 0.00224

A-D Test Statistic 0.241 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method
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Molybdenum, dissolved (ow-1d)

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00428

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0053

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00834

k star     N/A    99% KM (Chebyshev) UCL 0.012

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0053

Median     N/A    95% KM (Chebyshev) UCL 0.00648

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0053

Assuming Gamma Distribution    95% KM (z) UCL 0.0038

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00548

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0009866

   95% KM (t) UCL 0.00428

K-S Test Statistic     N/A    Mean 0.00218

5% K-S Critical Value     N/A    SD 0.00156

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00414    95%  H-Stat (DL/2) UCL 0.027

Mean 0.00254 Mean -6.14

SD 0.00168 SD 0.638

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics
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Maximum Detected 0.027 Maximum Detected -3.612

Mean of Detected 0.0157 Mean of Detected -4.242

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0075 Minimum Detected -4.893

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Percent Non-Detects 5.88%

Molybdenum, dissolved (ow-1m)

General Statistics

Number of Valid Data 17 Number of Detected Data 16

Potential UCL to Use Use 95% Student's-t UCL 0.0324

   95% Approximate Gamma UCL 0.0336

   95% Adjusted Gamma UCL 0.0344

97.5% Chebyshev(Mean, Sd) UCL 0.0469

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0589

Kolmogorov-Smirnov 5% Critical Value 0.21    95% BCA Bootstrap UCL 0.0321

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0408

Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 0.032

Kolmogorov-Smirnov Test Statistic 0.207    95% Percentile Bootstrap UCL 0.0321

   95% Standard Bootstrap UCL 0.032

Anderson-Darling Test Statistic 0.51    95% Bootstrap-t UCL 0.033

Adjusted Level of Significance 0.0346    95% CLT UCL 0.0321

Adjusted Chi Square Value 92.46    95% Jackknife UCL 0.0324

nu star 118.9

Approximate Chi Square Value (.05) 94.72 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.497 Data appear Normal at 5% Significance Level

Theta Star 0.00765

   95% Modified-t UCL 0.0324    99% Chebyshev (MVUE) UCL 0.062

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0423

   95% Adjusted-CLT UCL 0.0325  97.5% Chebyshev (MVUE) UCL 0.0489

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0324    95% H-UCL 0.0355

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.942

Coefficient of Variation 0.498

Skewness 0.485

Median 0.0262 SD of log Data 0.524

SD 0.0133

Maximum 0.0518 Maximum of Log Data -2.96

Mean 0.0267 Mean of log Data -3.745

Raw Statistics Log-transformed Statistics

Minimum 0.0088 Minimum of Log Data -4.733
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Molybdenum, dissolved (ow-1s)

   95% Adjusted Gamma UCL 0.0198

Note: DL/2 is not a recommended method.

AppChi2 70.1    95% KM (BCA) UCL 0.0182

   95% Gamma Approximate UCL 0.0193

Theta star 0.00554

Nu star 91.11 Potential UCLs to Use

SD 0.00748 97.5% KM (Chebyshev) UCL 0.0257

k star 2.68 99% KM (Chebyshev) UCL 0.032

Mean 0.0148    95% KM (Percentile Bootstrap) UCL 0.0179

Median 0.0126 95% KM (Chebyshev) UCL 0.0225

Minimum 0.00153    95% KM (bootstrap t) UCL 0.0188

Maximum 0.027    95% KM (BCA) UCL 0.0182

Assuming Gamma Distribution    95% KM (z) UCL 0.018

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0181

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00169

   95% KM (t) UCL 0.0181

K-S Test Statistic 0.741 Mean 0.0152

5% K-S Critical Value 0.216 SD 0.00673

A-D Test Statistic 0.522 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

nu star 155.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.85 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00323

   95% BCA Bootstrap UCL 0.018

   95% MLE (Tiku) UCL 0.0179 SD in Original Scale 0.00713

   95% Percentile Bootstrap UCL 0.0177

SD 0.00728 SD in Log Scale 0.486

   95% MLE (t) UCL 0.0179 Mean in Original Scale 0.0151

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0149 Mean in Log Scale -4.304

   95% DL/2 (t) UCL 0.018    95%  H-Stat (DL/2) UCL 0.0195

Mean 0.0149 Mean -4.345

SD 0.00738 SD 0.593

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.931

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00687 SD of Detected 0.428

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298
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SD 0.00584 97.5% KM (Chebyshev) UCL 0.0206

Mean 0.0114    95% KM (Percentile Bootstrap) UCL 0.014

Median 0.0106 95% KM (Chebyshev) UCL 0.0179

Minimum 0.00204    95% KM (bootstrap t) UCL 0.0151

Maximum 0.0273    95% KM (BCA) UCL 0.014

Assuming Gamma Distribution    95% KM (z) UCL 0.014

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0141

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00142

   95% KM (t) UCL 0.0142

K-S Test Statistic 0.737 Mean 0.0117

5% K-S Critical Value 0.229 SD 0.00532

A-D Test Statistic 0.259 Nonparametric Statistics

5% A-D Critical Value 0.737 Kaplan-Meier (KM) Method

nu star 143.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.138 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00236

   95% BCA Bootstrap UCL 0.0148

   95% MLE (Tiku) UCL 0.014 SD in Original Scale 0.00562

   95% Percentile Bootstrap UCL 0.0141

SD 0.00566 SD in Log Scale 0.465

   95% MLE (t) UCL 0.014 Mean in Original Scale 0.0116

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0114 Mean in Log Scale -4.559

   95% DL/2 (t) UCL 0.0141    95%  H-Stat (DL/2) UCL 0.0147

Mean 0.0115 Mean -4.593

SD 0.00579 SD 0.549

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.86 Shapiro Wilk Test Statistic 0.98

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00543 SD of Detected 0.404

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0273 Maximum Detected -3.601

Mean of Detected 0.0121 Mean of Detected -4.493

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0055 Minimum Detected -5.203

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Percent Non-Detects 6.67%

General Statistics

Number of Valid Data 15 Number of Detected Data 14
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   95% Approximate Gamma UCL 0.0292

   95% Adjusted Gamma UCL 0.0304

97.5% Chebyshev(Mean, Sd) UCL 0.0503

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0679

Kolmogorov-Smirnov 5% Critical Value 0.218    95% BCA Bootstrap UCL 0.0304

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0413

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 0.0264

Kolmogorov-Smirnov Test Statistic 0.352    95% Percentile Bootstrap UCL 0.0279

   95% Standard Bootstrap UCL 0.0279

Anderson-Darling Test Statistic 2.158    95% Bootstrap-t UCL 0.0333

Adjusted Level of Significance 0.0335    95% CLT UCL 0.0283

Adjusted Chi Square Value 35.69    95% Jackknife UCL 0.0289

nu star 52.89

Approximate Chi Square Value (.05) 37.19 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.653 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0124

   95% Modified-t UCL 0.0292    99% Chebyshev (MVUE) UCL 0.054

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0345

   95% Adjusted-CLT UCL 0.0306  97.5% Chebyshev (MVUE) UCL 0.0411

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0289    95% H-UCL 0.0293

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.625 Shapiro Wilk Test Statistic 0.765

Coefficient of Variation 0.93

Skewness 1.805

Median 0.0127 SD of log Data 0.682

SD 0.0191

Maximum 0.0665 Maximum of Log Data -2.711

Mean 0.0205 Mean of log Data -4.16

Raw Statistics Log-transformed Statistics

Minimum 0.0082 Minimum of Log Data -4.804

Molybdenum, dissolved (ow-2d)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 0.0153

Note: DL/2 is not a recommended method.

AppChi2 72.31    95% KM (BCA) UCL 0.014

   95% Gamma Approximate UCL 0.0148

Theta star 0.00367

Nu star 93.63 Potential UCLs to Use

k star 3.121 99% KM (Chebyshev) UCL 0.0258
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Molybdenum, dissolved (ow-2s)

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0207

   95% Approximate Gamma UCL 0.0207

   95% Adjusted Gamma UCL 0.0212

97.5% Chebyshev(Mean, Sd) UCL 0.0297

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0374

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 0.0207

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0258

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 0.0226

Kolmogorov-Smirnov Test Statistic 0.212    95% Percentile Bootstrap UCL 0.0203

   95% Standard Bootstrap UCL 0.0201

Anderson-Darling Test Statistic 0.612    95% Bootstrap-t UCL 0.0221

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0202

Adjusted Chi Square Value 108.2    95% Jackknife UCL 0.0204

nu star 137.1

Approximate Chi Square Value (.05) 111 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.57 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00366

   95% Modified-t UCL 0.0205    99% Chebyshev (MVUE) UCL 0.0352

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0248

   95% Adjusted-CLT UCL 0.021  97.5% Chebyshev (MVUE) UCL 0.0283

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0204    95% H-UCL 0.021

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.937

Coefficient of Variation 0.481

Skewness 1.41

Median 0.0136 SD of log Data 0.426

SD 0.00805

Maximum 0.0353 Maximum of Log Data -3.344

Mean 0.0167 Mean of log Data -4.181

Raw Statistics Log-transformed Statistics

Minimum 0.0081 Minimum of Log Data -4.816

Molybdenum, dissolved (ow-2m)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0413



2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

2807

2808

2809

A B C D E F G H I J K L

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (ow-3d) was not processed!

Molybdenum, dissolved (ow-3d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0476

   95% Approximate Gamma UCL 0.0476

   95% Adjusted Gamma UCL 0.0484

97.5% Chebyshev(Mean, Sd) UCL 0.0647

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0785

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 0.0508

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0577

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 0.0731

Kolmogorov-Smirnov Test Statistic 0.208    95% Percentile Bootstrap UCL 0.0483

   95% Standard Bootstrap UCL 0.0473

Anderson-Darling Test Statistic 0.995    95% Bootstrap-t UCL 0.0552

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0476

Adjusted Chi Square Value 262.1    95% Jackknife UCL 0.048

nu star 306.2

Approximate Chi Square Value (.05) 266.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.21 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00406

   95% Modified-t UCL 0.0485    99% Chebyshev (MVUE) UCL 0.07

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0538

   95% Adjusted-CLT UCL 0.0505  97.5% Chebyshev (MVUE) UCL 0.0593

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.048    95% H-UCL 0.0472

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.669 Shapiro Wilk Test Statistic 0.826

Coefficient of Variation 0.348

Skewness 2.871

Median 0.0383 SD of log Data 0.27

SD 0.0144

Maximum 0.0893 Maximum of Log Data -2.416

Mean 0.0414 Mean of log Data -3.223

Raw Statistics Log-transformed Statistics

Minimum 0.029 Minimum of Log Data -3.54

Number of Valid Observations 15 Number of Distinct Observations 15
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.865

Coefficient of Variation 0.649

Skewness 0.625

Median 0.0316 SD of log Data 0.695

SD 0.0226

Maximum 0.0838 Maximum of Log Data -2.479

Mean 0.0349 Mean of log Data -3.572

Raw Statistics Log-transformed Statistics

Minimum 0.0118 Minimum of Log Data -4.44

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (ow-5d)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (ow-3s) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (ow-3s)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (ow-3m) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (ow-3m)
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0406

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0316    95% H-UCL 0.0343

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.97

Coefficient of Variation 0.435

Skewness 0.513

Median 0.0255 SD of log Data 0.466

SD 0.0115

Maximum 0.0501 Maximum of Log Data -2.994

Mean 0.0266 Mean of log Data -3.724

Raw Statistics Log-transformed Statistics

Minimum 0.0098 Minimum of Log Data -4.625

Molybdenum, dissolved (ow-5m)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0477

   95% Approximate Gamma UCL 0.0477

   95% Adjusted Gamma UCL 0.0495

97.5% Chebyshev(Mean, Sd) UCL 0.0702

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0912

Kolmogorov-Smirnov 5% Critical Value 0.217    95% BCA Bootstrap UCL 0.0446

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0596

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 0.0452

Kolmogorov-Smirnov Test Statistic 0.203    95% Percentile Bootstrap UCL 0.0447

   95% Standard Bootstrap UCL 0.0439

Anderson-Darling Test Statistic 0.981    95% Bootstrap-t UCL 0.0466

Adjusted Level of Significance 0.0335    95% CLT UCL 0.0442

Adjusted Chi Square Value 46.07    95% Jackknife UCL 0.0448

nu star 65.38

Approximate Chi Square Value (.05) 47.78 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.043 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0171

   95% Modified-t UCL 0.045    99% Chebyshev (MVUE) UCL 0.0993

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0632

   95% Adjusted-CLT UCL 0.0451  97.5% Chebyshev (MVUE) UCL 0.0754

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0448    95% H-UCL 0.0538

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Gamma Distribution Test Data Distribution

k star (bias corrected) 15.51 Data appear Normal at 5% Significance Level

Theta Star 0.00131

   95% Modified-t UCL 0.0225    99% Chebyshev (MVUE) UCL 0.0324

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0256

   95% Adjusted-CLT UCL 0.0225  97.5% Chebyshev (MVUE) UCL 0.0279

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0225    95% H-UCL 0.0228

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.91 Shapiro Wilk Test Statistic 0.925

Coefficient of Variation 0.24

Skewness 0.459

Median 0.0186 SD of log Data 0.237

SD 0.00489

Maximum 0.0294 Maximum of Log Data -3.527

Mean 0.0203 Mean of log Data -3.921

Raw Statistics Log-transformed Statistics

Minimum 0.0142 Minimum of Log Data -4.255

Molybdenum, dissolved (ow-5s)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Potential UCL to Use Use 95% Student's-t UCL 0.0316

   95% Approximate Gamma UCL 0.0327

   95% Adjusted Gamma UCL 0.0335

97.5% Chebyshev(Mean, Sd) UCL 0.0446

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0553

Kolmogorov-Smirnov 5% Critical Value 0.216    95% BCA Bootstrap UCL 0.0314

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0391

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 0.0321

Kolmogorov-Smirnov Test Statistic 0.109    95% Percentile Bootstrap UCL 0.0312

   95% Standard Bootstrap UCL 0.0311

Anderson-Darling Test Statistic 0.157    95% Bootstrap-t UCL 0.0319

Adjusted Level of Significance 0.0335    95% CLT UCL 0.0313

Adjusted Chi Square Value 112.3    95% Jackknife UCL 0.0316

nu star 141.5

Approximate Chi Square Value (.05) 115 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.422 Data appear Normal at 5% Significance Level

Theta Star 0.006

   95% Modified-t UCL 0.0317    99% Chebyshev (MVUE) UCL 0.0585

   95% Adjusted-CLT UCL 0.0317  97.5% Chebyshev (MVUE) UCL 0.0467
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General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (pge-7)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (pge-6) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (pge-6)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (park moabi-4) was not processed!

Molybdenum, dissolved (park moabi-4)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Potential UCL to Use Use 95% Student's-t UCL 0.0225

   95% Approximate Gamma UCL 0.0227

   95% Adjusted Gamma UCL 0.0229

97.5% Chebyshev(Mean, Sd) UCL 0.028

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0325

Kolmogorov-Smirnov 5% Critical Value 0.215    95% BCA Bootstrap UCL 0.0223

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0257

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 0.0224

Kolmogorov-Smirnov Test Statistic 0.189    95% Percentile Bootstrap UCL 0.0223

   95% Standard Bootstrap UCL 0.0223

Anderson-Darling Test Statistic 0.567    95% Bootstrap-t UCL 0.0227

Adjusted Level of Significance 0.0335    95% CLT UCL 0.0224

Adjusted Chi Square Value 440.2    95% Jackknife UCL 0.0225

nu star 496.3

Approximate Chi Square Value (.05) 445.7 Nonparametric Statistics
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (tw-2d) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (tw-2d)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (tw-1) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (tw-1)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (pge-8) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Molybdenum, dissolved (pge-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (pge-7) was not processed!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (tw-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Percent Non-Detects 33.33%

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Molybdenum, dissolved (tw-2s)
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A-D Test Statistic 3.641 Nonparametric Statistics

Theta Star 0.00382

nu star 116.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.1 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0023

   95% BCA Bootstrap UCL 0.00251

Mean in Original Scale 0.00167

SD in Original Scale 0.00422

MLE yields a negative mean Mean in Log Scale -7.675

SD in Log Scale 1.618

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00416 SD 0.943

   95% DL/2 (t) UCL 0.0024    95%  H-Stat (DL/2) UCL 0.00136

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00184 Mean -7

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.307 Lilliefors Test Statistic 0.142

5% Lilliefors Critical Value 0.122 5% Lilliefors Critical Value 0.122

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 138

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Maximum Non-Detect 0.00628 Maximum Non-Detect -5.07

SD of Detected 0.00635 SD of Detected 0.873

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0415 Maximum Detected -3.182

Mean of Detected 0.0042 Mean of Detected -5.965

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 50 Number of Non-Detect Data 96

Percent Non-Detects 64.43%

Nickel, dissolved (1)

General Statistics

Number of Valid Data 149 Number of Detected Data 53

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.00358 Mean of Detected -5.805

SD of Detected 0.00272 SD of Detected 0.851

Minimum Detected 0.00165 Minimum Detected -6.407

Maximum Detected 0.0055 Maximum Detected -5.203

Percent Non-Detects 75.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 8 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Note: DL/2 is not a recommended method.

Nickel, dissolved (cw-1d)

General Statistics

   95% Gamma Approximate UCL 0.0092    95% KM (% Bootstrap) UCL 0.00277

   95% Adjusted Gamma UCL 0.00922

Nu star 135.1 Potential UCLs to Use

AppChi2 109.3    95% KM (t) UCL 0.0027

k star 0.453 99% KM (Chebyshev) UCL 0.00548

Theta star 0.0164

Median 0.00579 95% KM (Chebyshev) UCL 0.0036

SD 0.00668 97.5% KM (Chebyshev) UCL 0.00424

Maximum 0.0415    95% KM (BCA) UCL 0.0028

Mean 0.00744    95% KM (Percentile Bootstrap) UCL 0.00277

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00268

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00312

   95% KM (t) UCL 0.0027

Assuming Gamma Distribution    95% KM (z) UCL 0.00269

5% K-S Critical Value 0.125 SD 0.00405

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003354

5% A-D Critical Value 0.776 Kaplan-Meier (KM) Method

K-S Test Statistic 0.776 Mean 0.00214
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Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Nickel, dissolved (cw-1m)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00427

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0085

k star     N/A    99% KM (Chebyshev) UCL 0.0121

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00667

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0055

Assuming Gamma Distribution    95% KM (z) UCL 0.00402

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00525

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000974

   95% KM (t) UCL 0.00427

K-S Test Statistic     N/A    Mean 0.00242

5% K-S Critical Value     N/A    SD 0.00154

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00809    95%  H-Stat (DL/2) UCL 0.042

Mean 0.00533 Mean -5.626

SD 0.00411 SD 1.075

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1
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A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00649    95%  H-Stat (DL/2) UCL 0.044

Mean 0.00395 Mean -5.928

SD 0.00379 SD 0.973

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 9.9E-05 SD of Detected 0.055

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00187 Maximum Detected -6.282

Mean of Detected 0.0018 Mean of Detected -6.321

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00173 Minimum Detected -6.36
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It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00296 SD of Detected 0.97

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0056 Maximum Detected -5.185

Mean of Detected 0.00351 Mean of Detected -5.871

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00142 Minimum Detected -6.557

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Nickel, dissolved (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00188

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00187

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00211

k star     N/A    99% KM (Chebyshev) UCL 0.00231

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00187

Median     N/A    95% KM (Chebyshev) UCL 0.00201

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.00187

Assuming Gamma Distribution    95% KM (z) UCL 0.00187

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0019

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.389E-05

   95% KM (t) UCL 0.00188

K-S Test Statistic     N/A    Mean 0.00178

5% K-S Critical Value     N/A    SD 6.6E-05
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Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Nickel, dissolved (cw-2m)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00426

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0056

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00886

k star     N/A    99% KM (Chebyshev) UCL 0.0128

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0056

Median     N/A    95% KM (Chebyshev) UCL 0.00687

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.004

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00533

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00106

   95% KM (t) UCL 0.00426

K-S Test Statistic     N/A    Mean 0.00226

5% K-S Critical Value     N/A    SD 0.00167

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00809    95%  H-Stat (DL/2) UCL 0.102

Mean 0.00532 Mean -5.643

SD 0.00414 SD 1.092

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics
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A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00643    95%  H-Stat (DL/2) UCL 0.037

Mean 0.00383 Mean -6.005

SD 0.00387 SD 1.019

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0002334 SD of Detected 0.176

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0015 Maximum Detected -6.502

Mean of Detected 0.00134 Mean of Detected -6.627

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00117 Minimum Detected -6.751
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5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.952 Shapiro Wilk Test Statistic 0.905

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00235 SD of Detected 0.487

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0076 Maximum Detected -4.88

Mean of Detected 0.0056 Mean of Detected -5.256

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00301 Minimum Detected -5.806

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Nickel, dissolved (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00152

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0015

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00207

k star     N/A    99% KM (Chebyshev) UCL 0.00254

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0015

Median     N/A    95% KM (Chebyshev) UCL 0.00183

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00149

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00157

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000127

   95% KM (t) UCL 0.00152

K-S Test Statistic     N/A    Mean 0.00128

5% K-S Critical Value     N/A    SD 0.0001556
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Maximum Detected 0.0057 Maximum Detected -5.167

Mean of Detected 0.00397 Mean of Detected -5.728

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00121 Minimum Detected -6.717

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Nickel, dissolved (cw-3m)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0066

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0076

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0113

k star     N/A    99% KM (Chebyshev) UCL 0.0152

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0076

Median     N/A    95% KM (Chebyshev) UCL 0.00924

Minimum     N/A       95% KM (bootstrap t) UCL 0.00566

Maximum     N/A       95% KM (BCA) UCL 0.0076

Assuming Gamma Distribution    95% KM (z) UCL 0.00633

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.007

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00107

   95% KM (t) UCL 0.0066

K-S Test Statistic     N/A    Mean 0.00457

5% K-S Critical Value     N/A    SD 0.00196

A-D Test Statistic 0.358 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0053

SD in Original Scale 0.00223

   95% Percentile Bootstrap UCL 0.00522

SD in Log Scale 0.575

Mean in Original Scale 0.004

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.663

   95% DL/2 (t) UCL 0.00878    95%  H-Stat (DL/2) UCL 0.0624

Mean 0.00623 Mean -5.397

SD 0.00381 SD 1.044

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0057

Median     N/A    95% KM (Chebyshev) UCL 0.00774

Minimum     N/A       95% KM (bootstrap t) UCL 0.00415

Maximum     N/A       95% KM (BCA) UCL 0.0057

Assuming Gamma Distribution    95% KM (z) UCL 0.0047

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00555

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00112

   95% KM (t) UCL 0.00498

K-S Test Statistic     N/A    Mean 0.00287

5% K-S Critical Value     N/A    SD 0.00204

A-D Test Statistic 0.5 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00368

SD in Original Scale 0.00212

   95% Percentile Bootstrap UCL 0.0036

SD in Log Scale 0.986

Mean in Original Scale 0.00242

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.421

   95% DL/2 (t) UCL 0.00831    95%  H-Stat (DL/2) UCL 0.0469

Mean 0.00561 Mean -5.574

SD 0.00402 SD 1.111

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.864 Shapiro Wilk Test Statistic 0.813

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00242 SD of Detected 0.859

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908
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   95% DL/2 (t) UCL 0.0081    95%  H-Stat (DL/2) UCL 0.095

Mean 0.00534 Mean -5.628

SD 0.00412 SD 1.079

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00283 SD of Detected 0.886

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0056 Maximum Detected -5.185

Mean of Detected 0.0036 Mean of Detected -5.811

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0016 Minimum Detected -6.438

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Nickel, dissolved (cw-4d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00498

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0057

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00984

k star     N/A    99% KM (Chebyshev) UCL 0.014
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Nickel, dissolved (mw-1)

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (cw-4m) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

Percent Non-Detects 87.50%

Nickel, dissolved (cw-4m)

General Statistics

Number of Valid Data 8 Number of Detected Data 1

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00432

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0056

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00872

k star     N/A    99% KM (Chebyshev) UCL 0.0125

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0056

Median     N/A    95% KM (Chebyshev) UCL 0.00681

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0056

Assuming Gamma Distribution    95% KM (z) UCL 0.00406

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00534

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00101

   95% KM (t) UCL 0.00432

K-S Test Statistic     N/A    Mean 0.0024

5% K-S Critical Value     N/A    SD 0.0016

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    
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Assuming Gamma Distribution    95% KM (z) UCL 0.0181

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0202

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00377

   95% KM (t) UCL 0.0199

K-S Test Statistic 0.659 Mean 0.0119

5% K-S Critical Value 0.396 SD 0.00653

A-D Test Statistic 0.483 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 9.601

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.2 Data appear Normal at 5% Significance Level

Theta Star 0.0099

   95% BCA Bootstrap UCL 0.0178

SD in Original Scale 0.00656

   95% Percentile Bootstrap UCL 0.0167

SD in Log Scale 0.476

Mean in Original Scale 0.0116

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.559

   95% DL/2 (t) UCL 0.0182    95%  H-Stat (DL/2) UCL 0.0752

Mean 0.012 Mean -4.524

SD 0.00654 SD 0.483

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.784 Shapiro Wilk Test Statistic 0.87

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.025 Maximum Non-Detect -3.689

SD of Detected 0.00754 SD of Detected 0.55

Minimum Non-Detect 0.025 Minimum Non-Detect -3.689

Maximum Detected 0.023 Maximum Detected -3.772

Mean of Detected 0.0119 Mean of Detected -4.559

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00671 Minimum Detected -5.004

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

Number of Valid Data 5 Number of Detected Data 4
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   95% Percentile Bootstrap UCL 0.00627

   95% BCA Bootstrap UCL 0.0069

Mean in Original Scale 0.00477

SD in Original Scale 0.00549

MLE method failed to converge properly Mean in Log Scale -5.636

SD in Log Scale 0.669

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00627 SD 0.827

   95% DL/2 (t) UCL 0.00925    95%  H-Stat (DL/2) UCL 0.0137

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00756 Mean -5.206

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.591 Shapiro Wilk Test Statistic 0.88

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.44%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 38

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

SD of Detected 0.0074 SD of Detected 0.816

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.033 Maximum Detected -3.411

Mean of Detected 0.00592 Mean of Detected -5.535

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00165 Minimum Detected -6.407

Number of Distinct Detected Data 17 Number of Non-Detect Data 19

Percent Non-Detects 48.72%

Nickel, dissolved (mw-10)

General Statistics

Number of Valid Data 39 Number of Detected Data 20

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 12.22    95% KM (t) UCL 0.0199

   95% Gamma Approximate UCL 0.0212    95% KM (Percentile Bootstrap) UCL 0.0179

Theta star 0.00544

Nu star 21.85 Potential UCLs to Use

SD 0.00653 97.5% KM (Chebyshev) UCL 0.0354

k star 2.185 99% KM (Chebyshev) UCL 0.0494

Mean 0.0119    95% KM (Percentile Bootstrap) UCL 0.0179

Median 0.01 95% KM (Chebyshev) UCL 0.0283

Minimum 0.00671    95% KM (bootstrap t) UCL 0.0377

Maximum 0.023    95% KM (BCA) UCL 0.0178
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.88 Shapiro Wilk Test Statistic 0.961

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.00689 Mean of Detected -5.352

SD of Detected 0.00579 SD of Detected 0.95

Minimum Detected 0.00096 Minimum Detected -6.949

Maximum Detected 0.0203 Maximum Detected -3.897

Percent Non-Detects 54.29%

Raw Statistics Log-transformed Statistics

Number of Valid Data 35 Number of Detected Data 16

Number of Distinct Detected Data 15 Number of Non-Detect Data 19

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-11)

General Statistics

   95% Gamma Approximate UCL 0.00799    95% KM (% Bootstrap) UCL 0.00665

   95% Adjusted Gamma UCL 0.00806

Nu star 124.3 Potential UCLs to Use

AppChi2 99.57    95% KM (t) UCL 0.00661

k star 1.594 99% KM (Chebyshev) UCL 0.0151

Theta star 0.00402

Median 0.00463 95% KM (Chebyshev) UCL 0.00937

SD 0.00587 97.5% KM (Chebyshev) UCL 0.0113

Maximum 0.033    95% KM (BCA) UCL 0.00692

Mean 0.0064    95% KM (Percentile Bootstrap) UCL 0.00665

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0066

Minimum 0.000806    95% KM (bootstrap t) UCL 0.00791

   95% KM (t) UCL 0.00661

Assuming Gamma Distribution    95% KM (z) UCL 0.00656

5% K-S Critical Value 0.198 SD 0.00569

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00103

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

K-S Test Statistic 0.76 Mean 0.00486

A-D Test Statistic 1.483 Nonparametric Statistics

Theta Star 0.00492

nu star 48.11

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.203 Data do not follow a Discernable Distribution (0.05)
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SD of Detected 0.00457 SD of Detected 0.724

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0179 Maximum Detected -4.023

Mean of Detected 0.00552 Mean of Detected -5.466

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0013 Minimum Detected -6.645

Number of Distinct Detected Data 20 Number of Non-Detect Data 21

Percent Non-Detects 51.22%

Nickel, dissolved (mw-12)

General Statistics

Number of Valid Data 41 Number of Detected Data 20

   95% Adjusted Gamma UCL 0.00913

Note: DL/2 is not a recommended method.

AppChi2 102.5    95% KM (t) UCL 0.00695

   95% Gamma Approximate UCL 0.00903

Theta star 0.00398

Nu star 127.5 Potential UCLs to Use

SD 0.0049 97.5% KM (Chebyshev) UCL 0.0119

k star 1.822 99% KM (Chebyshev) UCL 0.016

Mean 0.00726    95% KM (Percentile Bootstrap) UCL 0.00705

Median 0.00652 95% KM (Chebyshev) UCL 0.00987

Minimum 0.00096    95% KM (bootstrap t) UCL 0.00737

Maximum 0.0203    95% KM (BCA) UCL 0.00713

Assuming Gamma Distribution    95% KM (z) UCL 0.0069

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00693

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00109

   95% KM (t) UCL 0.00695

K-S Test Statistic 0.755 Mean 0.0051

5% K-S Critical Value 0.219 SD 0.00518

A-D Test Statistic 0.202 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

nu star 39.91

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.247 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00552

   95% BCA Bootstrap UCL 0.0061

SD in Original Scale 0.00467

   95% Percentile Bootstrap UCL 0.00589

SD in Log Scale 0.96

Mean in Original Scale 0.0046

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.822

   95% DL/2 (t) UCL 0.00901    95%  H-Stat (DL/2) UCL 0.0142

Mean 0.00744 Mean -5.356

SD 0.00549 SD 1.149

DL/2 Substitution Method DL/2 Substitution Method
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.00689

   95% Adjusted Gamma UCL 0.00693

Nu star 247.6 Potential UCLs to Use

AppChi2 212.2    95% KM (t) UCL 0.00632

k star 3.02 99% KM (Chebyshev) UCL 0.0132

Theta star 0.00196

Median 0.0053 95% KM (Chebyshev) UCL 0.00854

SD 0.00349 97.5% KM (Chebyshev) UCL 0.0101

Maximum 0.0179    95% KM (BCA) UCL 0.00627

Mean 0.0059    95% KM (Percentile Bootstrap) UCL 0.00639

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00632

Minimum 0.0013    95% KM (bootstrap t) UCL 0.00689

   95% KM (t) UCL 0.00632

Assuming Gamma Distribution    95% KM (z) UCL 0.00628

5% K-S Critical Value 0.196 SD 0.00408

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008302

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.752 Mean 0.00492

A-D Test Statistic 0.621 Nonparametric Statistics

Theta Star 0.00314

nu star 70.35

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.759 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00564

   95% BCA Bootstrap UCL 0.00582

Mean in Original Scale 0.00469

SD in Original Scale 0.00352

MLE method failed to converge properly Mean in Log Scale -5.56

SD in Log Scale 0.607

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00476 SD 0.763

   95% DL/2 (t) UCL 0.00856    95%  H-Stat (DL/2) UCL 0.0123

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00731 Mean -5.174

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.962

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583
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Minimum 0.0035    95% KM (bootstrap t) UCL 0.071

Assuming Gamma Distribution    95% KM (z) UCL 0.0242

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0245

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00605

   95% KM (t) UCL 0.0246

K-S Test Statistic 0.773 Mean 0.0143

5% K-S Critical Value 0.205 SD 0.0305

A-D Test Statistic 2.757 Nonparametric Statistics

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

nu star 29.88

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.786 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0215

   95% BCA Bootstrap UCL 0.0323

SD in Original Scale 0.031

   95% Percentile Bootstrap UCL 0.0259

SD in Log Scale 0.758

Mean in Original Scale 0.0144

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.771

   95% DL/2 (t) UCL 0.0255    95%  H-Stat (DL/2) UCL 0.0184

Mean 0.0154 Mean -4.654

SD 0.0308 SD 0.743

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.347 Shapiro Wilk Test Statistic 0.784

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.30%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.0169 Mean of Detected -4.735

SD of Detected 0.0369 SD of Detected 0.875

Minimum Detected 0.0035 Minimum Detected -5.655

Maximum Detected 0.168 Maximum Detected -1.784

Percent Non-Detects 29.63%

Raw Statistics Log-transformed Statistics

Number of Valid Data 27 Number of Detected Data 19

Number of Distinct Detected Data 18 Number of Non-Detect Data 8

Nickel, dissolved (mw-13)

General Statistics
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% Percentile Bootstrap UCL 0.0124

   95% BCA Bootstrap UCL 0.0128

Mean in Original Scale 0.00919

SD in Original Scale 0.00922

MLE method failed to converge properly Mean in Log Scale -5.102

SD in Log Scale 0.927

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00876 SD 0.912

   95% DL/2 (t) UCL 0.0142    95%  H-Stat (DL/2) UCL 0.0262

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0113 Mean -4.814

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.948

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

SD of Detected 0.0109 SD of Detected 1.082

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.0397 Maximum Detected -3.226

Mean of Detected 0.011 Mean of Detected -5.011

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0013 Minimum Detected -6.645

Number of Distinct Detected Data 14 Number of Non-Detect Data 9

Percent Non-Detects 34.62%

Nickel, dissolved (mw-14)

General Statistics

Number of Valid Data 26 Number of Detected Data 17

   95% Adjusted Gamma UCL 0.024

Note: DL/2 is not a recommended method.

AppChi2 43.18    95% KM (BCA) UCL 0.027

   95% Gamma Approximate UCL 0.0235

Theta star 0.0152

Nu star 60 Potential UCLs to Use

SD 0.0307 97.5% KM (Chebyshev) UCL 0.0521

k star 1.111 99% KM (Chebyshev) UCL 0.0745

Mean 0.0169    95% KM (Percentile Bootstrap) UCL 0.0261

Median 0.01 95% KM (Chebyshev) UCL 0.0407

Maximum 0.168    95% KM (BCA) UCL 0.027
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.665 Shapiro Wilk Test Statistic 0.897

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.83%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.00618 Mean of Detected -5.509

SD of Detected 0.00719 SD of Detected 0.882

Minimum Detected 0.0014 Minimum Detected -6.571

Maximum Detected 0.028 Maximum Detected -3.576

Percent Non-Detects 41.67%

Raw Statistics Log-transformed Statistics

Number of Valid Data 24 Number of Detected Data 14

Number of Distinct Detected Data 11 Number of Non-Detect Data 10

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-15)

General Statistics

   95% Gamma Approximate UCL 0.0149

   95% Adjusted Gamma UCL 0.0152

Nu star 73.27 Potential UCLs to Use

AppChi2 54.56    95% KM (BCA) UCL 0.0134

k star 1.409 99% KM (Chebyshev) UCL 0.0306

Theta star 0.00788

Median 0.011 95% KM (Chebyshev) UCL 0.0189

SD 0.00904 97.5% KM (Chebyshev) UCL 0.0228

Maximum 0.0397    95% KM (BCA) UCL 0.0134

Mean 0.0111    95% KM (Percentile Bootstrap) UCL 0.0133

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0133

Minimum 0.0013    95% KM (bootstrap t) UCL 0.014

   95% KM (t) UCL 0.0133

Assuming Gamma Distribution    95% KM (z) UCL 0.0132

5% K-S Critical Value 0.214 SD 0.00939

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0021

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 0.00975

A-D Test Statistic 0.412 Nonparametric Statistics

Theta Star 0.0112

nu star 33.22

k star (bias corrected) 0.977 Data appear Gamma Distributed at 5% Significance Level
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Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

SD of Detected 0.00588 SD of Detected 0.947

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0202 Maximum Detected -3.902

Mean of Detected 0.00566 Mean of Detected -5.589

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0012 Minimum Detected -6.725

Number of Distinct Detected Data 10 Number of Non-Detect Data 12

Percent Non-Detects 54.55%

Nickel, dissolved (mw-19)

General Statistics

Number of Valid Data 22 Number of Detected Data 10

   95% Adjusted Gamma UCL 0.00827

Note: DL/2 is not a recommended method.

AppChi2 68.56    95% KM (t) UCL 0.00786

   95% Gamma Approximate UCL 0.00812    95% KM (% Bootstrap) UCL 0.00787

Theta star 0.00335

Nu star 89.35 Potential UCLs to Use

SD 0.00548 97.5% KM (Chebyshev) UCL 0.0141

k star 1.861 99% KM (Chebyshev) UCL 0.0193

Mean 0.00623    95% KM (Percentile Bootstrap) UCL 0.00787

Median 0.00509 95% KM (Chebyshev) UCL 0.0115

Minimum 0.0014    95% KM (bootstrap t) UCL 0.00913

Maximum 0.028    95% KM (BCA) UCL 0.00841

Assuming Gamma Distribution    95% KM (z) UCL 0.00776

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00786

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00139

   95% KM (t) UCL 0.00786

K-S Test Statistic 0.754 Mean 0.00549

5% K-S Critical Value 0.234 SD 0.00581

A-D Test Statistic 0.996 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 30.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.088 Data appear Lognormal at 5% Significance Level

Theta Star 0.00568

   95% BCA Bootstrap UCL 0.00795

SD in Original Scale 0.00563

   95% Percentile Bootstrap UCL 0.00728

SD in Log Scale 0.726

Mean in Original Scale 0.00525

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.559

   95% DL/2 (t) UCL 0.011    95%  H-Stat (DL/2) UCL 0.0213

Mean 0.00877 Mean -5.045

SD 0.0063 SD 0.871
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Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-20-100)

   95% Gamma Approximate UCL 0.00812

   95% Adjusted Gamma UCL 0.00833

Nu star 56.59 Potential UCLs to Use

AppChi2 40.3    95% KM (t) UCL 0.00757

k star 1.286 99% KM (Chebyshev) UCL 0.0197

Theta star 0.00449

Median 0.00472 95% KM (Chebyshev) UCL 0.0115

SD 0.00473 97.5% KM (Chebyshev) UCL 0.0143

Maximum 0.0202    95% KM (BCA) UCL 0.00773

Mean 0.00578    95% KM (Percentile Bootstrap) UCL 0.00757

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00759

Minimum 0.0002171    95% KM (bootstrap t) UCL 0.00973

   95% KM (t) UCL 0.00757

Assuming Gamma Distribution    95% KM (z) UCL 0.00746

5% K-S Critical Value 0.272 SD 0.00502

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00148

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 0.00503

A-D Test Statistic 0.369 Nonparametric Statistics

Theta Star 0.0056

nu star 20.22

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.011 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00607

   95% BCA Bootstrap UCL 0.00673

Mean in Original Scale 0.00454

SD in Original Scale 0.00427

MLE method failed to converge properly Mean in Log Scale -5.686

SD in Log Scale 0.745

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00527 SD 0.881

   95% DL/2 (t) UCL 0.0106    95%  H-Stat (DL/2) UCL 0.0269

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00871 Mean -5.025

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.77 Shapiro Wilk Test Statistic 0.943

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
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Minimum 1E-09    95% KM (bootstrap t) UCL 0.0516

Maximum 0.13    95% KM (BCA) UCL 0.0228

Assuming Gamma Distribution    95% KM (z) UCL 0.021

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0212

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00566

   95% KM (t) UCL 0.0214

K-S Test Statistic 0.779 Mean 0.0116

5% K-S Critical Value 0.248 SD 0.0257

A-D Test Statistic 1.245 Nonparametric Statistics

5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method

nu star 14.05

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.541 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0297

   95% BCA Bootstrap UCL 0.0279

SD in Original Scale 0.0262

   95% Percentile Bootstrap UCL 0.022

SD in Log Scale 1.014

Mean in Original Scale 0.0113

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.24

   95% DL/2 (t) UCL 0.0232    95%  H-Stat (DL/2) UCL 0.0218

Mean 0.0139 Mean -4.87

SD 0.0258 SD 1.008

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.439 Shapiro Wilk Test Statistic 0.926

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.65%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.0161 Mean of Detected -5.094

SD of Detected 0.0346 SD of Detected 1.241

Minimum Detected 0.0011 Minimum Detected -6.812

Maximum Detected 0.13 Maximum Detected -2.04

Percent Non-Detects 43.48%

Raw Statistics Log-transformed Statistics

Number of Valid Data 23 Number of Detected Data 13

Number of Distinct Detected Data 11 Number of Non-Detect Data 10

General Statistics
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.47 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0266

   95% BCA Bootstrap UCL 0.034

Mean in Original Scale 0.0121

SD in Original Scale 0.0425

MLE method failed to converge properly Mean in Log Scale -5.874

SD in Log Scale 1.448

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0527 SD 1.611

   95% DL/2 (t) UCL 0.0357    95%  H-Stat (DL/2) UCL 0.0275

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0204 Mean -5.258

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.396 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

SD of Detected 0.0649 SD of Detected 1.346

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.25 Maximum Detected -1.386

Mean of Detected 0.0264 Mean of Detected -4.805

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00079 Minimum Detected -7.143

Number of Distinct Detected Data 12 Number of Non-Detect Data 20

Percent Non-Detects 58.82%

Nickel, dissolved (mw-20-130)

General Statistics

Number of Valid Data 34 Number of Detected Data 14

   95% Adjusted Gamma UCL 0.0362

Note: DL/2 is not a recommended method.

AppChi2 4.86    95% KM (BCA) UCL 0.0228

   95% Gamma Approximate UCL 0.0339

Theta star 0.0579

Nu star 11.44 Potential UCLs to Use

SD 0.0272 97.5% KM (Chebyshev) UCL 0.047

k star 0.249 99% KM (Chebyshev) UCL 0.068

Mean 0.0144    95% KM (Percentile Bootstrap) UCL 0.0221

Median 0.005 95% KM (Chebyshev) UCL 0.0363
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Mean 0.00764 Mean -5.384

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.765 Shapiro Wilk Test Statistic 0.948

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.22%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.00742 Mean of Detected -5.337

SD of Detected 0.00779 SD of Detected 0.944

Minimum Detected 0.0012 Minimum Detected -6.725

Maximum Detected 0.029 Maximum Detected -3.54

Percent Non-Detects 58.33%

Raw Statistics Log-transformed Statistics

Number of Valid Data 36 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 21

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-20-70)

General Statistics

   95% Gamma Approximate UCL 0.0771

   95% Adjusted Gamma UCL 0.0801

Nu star 13.87 Potential UCLs to Use

AppChi2 6.481    95% KM (BCA) UCL 0.0326

k star 0.204 99% KM (Chebyshev) UCL 0.0894

Theta star 0.177

Median 0.0132 95% KM (Chebyshev) UCL 0.0464

SD 0.0579 97.5% KM (Chebyshev) UCL 0.0609

Maximum 0.25    95% KM (BCA) UCL 0.0326

Mean 0.036    95% KM (Percentile Bootstrap) UCL 0.0269

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.025

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0809

   95% KM (t) UCL 0.0258

Assuming Gamma Distribution    95% KM (z) UCL 0.0255

5% K-S Critical Value 0.241 SD 0.0425

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00769

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 0.0128

A-D Test Statistic 1.622 Nonparametric Statistics

Theta Star 0.0562

nu star 13.15
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Maximum Non-Detect 0.025 Maximum Non-Detect -3.689

SD of Detected 0.0347 SD of Detected 1.178

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.158 Maximum Detected -1.845

Mean of Detected 0.0244 Mean of Detected -4.353

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0017 Minimum Detected -6.377

Number of Distinct Detected Data 20 Number of Non-Detect Data 5

Percent Non-Detects 20.00%

Nickel, dissolved (mw-21)

General Statistics

Number of Valid Data 25 Number of Detected Data 20

   95% Adjusted Gamma UCL 0.00986

Note: DL/2 is not a recommended method.

AppChi2 112.6    95% KM (t) UCL 0.00697

   95% Gamma Approximate UCL 0.00977

Theta star 0.00411

Nu star 138.8 Potential UCLs to Use

SD 0.00583 97.5% KM (Chebyshev) UCL 0.0125

k star 1.928 99% KM (Chebyshev) UCL 0.0169

Mean 0.00792    95% KM (Percentile Bootstrap) UCL 0.00703

Median 0.0065 95% KM (Chebyshev) UCL 0.0102

Minimum 0.0012    95% KM (bootstrap t) UCL 0.00759

Maximum 0.029    95% KM (BCA) UCL 0.00743

Assuming Gamma Distribution    95% KM (z) UCL 0.00692

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00683

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0012

   95% KM (t) UCL 0.00697

K-S Test Statistic 0.758 Mean 0.00494

5% K-S Critical Value 0.227 SD 0.00605

A-D Test Statistic 0.59 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

nu star 32.38

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.079 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00688

   95% BCA Bootstrap UCL 0.0065

SD in Original Scale 0.00577

   95% Percentile Bootstrap UCL 0.00606

SD in Log Scale 1.06

Mean in Original Scale 0.00435

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.009

   95% DL/2 (t) UCL 0.00945    95%  H-Stat (DL/2) UCL 0.0173

SD 0.00642 SD 1.194



1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

1431

A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-22)

   95% Gamma Approximate UCL 0.0346

   95% Adjusted Gamma UCL 0.0356

Nu star 41.33 Potential UCLs to Use

AppChi2 27.6    95% KM (Chebyshev) UCL 0.0491

k star 0.827 99% KM (Chebyshev) UCL 0.0849

Theta star 0.0279

Median 0.0164 95% KM (Chebyshev) UCL 0.0491

SD 0.0316 97.5% KM (Chebyshev) UCL 0.0612

Maximum 0.158    95% KM (BCA) UCL 0.0339

Mean 0.0231    95% KM (Percentile Bootstrap) UCL 0.0324

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0321

Minimum 0.0006888    95% KM (bootstrap t) UCL 0.0465

   95% KM (t) UCL 0.0322

Assuming Gamma Distribution    95% KM (z) UCL 0.0318

5% K-S Critical Value 0.2 SD 0.031

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0064

5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method

K-S Test Statistic 0.772 Mean 0.0212

A-D Test Statistic 0.445 Nonparametric Statistics

Theta Star 0.0302

nu star 32.35

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.809 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0328

   95% BCA Bootstrap UCL 0.0386

Mean in Original Scale 0.021

SD in Original Scale 0.0317

MLE yields a negative mean Mean in Log Scale -4.489

SD in Log Scale 1.104

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0314 SD 1.051

   95% DL/2 (t) UCL 0.0325    95%  H-Stat (DL/2) UCL 0.0359

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0217 Mean -4.386

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.598 Shapiro Wilk Test Statistic 0.972

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7
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Mean 0.0478    95% KM (Percentile Bootstrap) UCL 0.0669

Minimum 1E-09    95% KM (bootstrap t) UCL 0.261

Maximum 0.5    95% KM (BCA) UCL 0.0681

Assuming Gamma Distribution    95% KM (z) UCL 0.0638

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0646

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0187

   95% KM (t) UCL 0.0649

K-S Test Statistic 0.801 Mean 0.0329

5% K-S Critical Value 0.221 SD 0.0944

A-D Test Statistic 1.581 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

nu star 14.88

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.438 Data appear Lognormal at 5% Significance Level

Theta Star 0.109

   95% BCA Bootstrap UCL 0.0884

SD in Original Scale 0.0962

   95% Percentile Bootstrap UCL 0.0686

SD in Log Scale 1.302

Mean in Original Scale 0.0327

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.668

   95% DL/2 (t) UCL 0.0657    95%  H-Stat (DL/2) UCL 0.039

Mean 0.0343 Mean -4.413

SD 0.0958 SD 1.163

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.404 Shapiro Wilk Test Statistic 0.938

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.0479 Mean of Detected -4.358

SD of Detected 0.12 SD of Detected 1.476

Minimum Detected 0.0013 Minimum Detected -6.645

Maximum Detected 0.5 Maximum Detected -0.693

Percent Non-Detects 37.04%

Raw Statistics Log-transformed Statistics

Number of Valid Data 27 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 10

General Statistics
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Theta Star 0.0592

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.553 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0397

   95% BCA Bootstrap UCL 0.0513

Mean in Original Scale 0.0213

SD in Original Scale 0.048

MLE yields a negative mean Mean in Log Scale -4.818

SD in Log Scale 1.314

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0473 SD 1.101

   95% DL/2 (t) UCL 0.0394    95%  H-Stat (DL/2) UCL 0.0385

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0235 Mean -4.442

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.472 Shapiro Wilk Test Statistic 0.897

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.025 Maximum Non-Detect -3.689

SD of Detected 0.0615 SD of Detected 1.465

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.25 Maximum Detected -1.386

Mean of Detected 0.0327 Mean of Detected -4.382

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0015 Minimum Detected -6.502

Number of Distinct Detected Data 15 Number of Non-Detect Data 11

Percent Non-Detects 42.31%

Nickel, dissolved (mw-23)

General Statistics

Number of Valid Data 26 Number of Detected Data 15

   95% Adjusted Gamma UCL 0.111

Note: DL/2 is not a recommended method.

AppChi2 5.981  97.5% KM (Chebyshev) UCL 0.15

   95% Gamma Approximate UCL 0.105

Theta star 0.196

Nu star 13.13 Potential UCLs to Use

SD 0.0995 97.5% KM (Chebyshev) UCL 0.15

k star 0.243 99% KM (Chebyshev) UCL 0.219

Median 0.0175 95% KM (Chebyshev) UCL 0.115
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Mean 0.00817 Mean -5.048

SD 0.0052 SD 0.766

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.607 Shapiro Wilk Test Statistic 0.916

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.00554 Mean of Detected -5.505

SD of Detected 0.00585 SD of Detected 0.762

Minimum Detected 0.0013 Minimum Detected -6.645

Maximum Detected 0.0225 Maximum Detected -3.794

Percent Non-Detects 56.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 25 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 14

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-24a)

General Statistics

   95% Gamma Approximate UCL 0.0587

   95% Adjusted Gamma UCL 0.061

Nu star 22.81 Potential UCLs to Use

AppChi2 12.95  97.5% KM (Chebyshev) UCL 0.0823

k star 0.439 99% KM (Chebyshev) UCL 0.118

Theta star 0.0759

Median 0.0219 95% KM (Chebyshev) UCL 0.0641

SD 0.0498 97.5% KM (Chebyshev) UCL 0.0823

Maximum 0.25    95% KM (BCA) UCL 0.0415

Mean 0.0333    95% KM (Percentile Bootstrap) UCL 0.0397

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0383

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0681

   95% KM (t) UCL 0.0385

Assuming Gamma Distribution    95% KM (z) UCL 0.0379

5% K-S Critical Value 0.232 SD 0.047

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00965

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

K-S Test Statistic 0.783 Mean 0.022

A-D Test Statistic 0.881 Nonparametric Statistics

nu star 16.6
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

SD of Detected 0.0159 SD of Detected 1.344

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.053 Maximum Detected -2.937

Mean of Detected 0.0102 Mean of Detected -5.45

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00069 Minimum Detected -7.279

Number of Distinct Detected Data 11 Number of Non-Detect Data 11

Percent Non-Detects 47.83%

Nickel, dissolved (mw-24b)

General Statistics

Number of Valid Data 23 Number of Detected Data 12

   95% Adjusted Gamma UCL 0.00768

Note: DL/2 is not a recommended method.

AppChi2 69.99    95% KM (t) UCL 0.00658

   95% Gamma Approximate UCL 0.00755    95% KM (% Bootstrap) UCL 0.00654

Theta star 0.00319

Nu star 90.99 Potential UCLs to Use

SD 0.0045 97.5% KM (Chebyshev) UCL 0.0117

k star 1.82 99% KM (Chebyshev) UCL 0.0158

Mean 0.00581    95% KM (Percentile Bootstrap) UCL 0.00654

Median 0.00529 95% KM (Chebyshev) UCL 0.00955

Minimum 0.0004995    95% KM (bootstrap t) UCL 0.00823

Maximum 0.0225    95% KM (BCA) UCL 0.0065

Assuming Gamma Distribution    95% KM (z) UCL 0.0065

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00657

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00112

   95% KM (t) UCL 0.00658

K-S Test Statistic 0.74 Mean 0.00466

5% K-S Critical Value 0.259 SD 0.00448

A-D Test Statistic 0.743 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

nu star 29.67

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.349 Data appear Lognormal at 5% Significance Level

Theta Star 0.00411

   95% BCA Bootstrap UCL 0.00673

SD in Original Scale 0.00407

   95% Percentile Bootstrap UCL 0.0059

SD in Log Scale 0.598

Mean in Original Scale 0.00444

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.626

   95% DL/2 (t) UCL 0.00995    95%  H-Stat (DL/2) UCL 0.0133
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Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-24br)

General Statistics

   95% Gamma Approximate UCL 0.0145

   95% Adjusted Gamma UCL 0.0149

Nu star 50.14 Potential UCLs to Use

AppChi2 34.88    95% KM (BCA) UCL 0.0124

k star 1.09 99% KM (Chebyshev) UCL 0.0341

Theta star 0.00924

Median 0.00776 95% KM (Chebyshev) UCL 0.0189

SD 0.0113 97.5% KM (Chebyshev) UCL 0.024

Maximum 0.053    95% KM (BCA) UCL 0.0124

Mean 0.0101    95% KM (Percentile Bootstrap) UCL 0.0116

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0117

Minimum 0.00069    95% KM (bootstrap t) UCL 0.0203

   95% KM (t) UCL 0.0117

Assuming Gamma Distribution    95% KM (z) UCL 0.0116

5% K-S Critical Value 0.256 SD 0.0119

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00271

5% A-D Critical Value 0.77 Kaplan-Meier (KM) Method

K-S Test Statistic 0.77 Mean 0.00709

A-D Test Statistic 0.646 Nonparametric Statistics

Theta Star 0.0177

nu star 13.86

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.578 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.011

   95% BCA Bootstrap UCL 0.0124

Mean in Original Scale 0.00673

SD in Original Scale 0.0119

MLE method failed to converge properly Mean in Log Scale -5.743

SD in Log Scale 1.115

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0411 SD 1.409

   95% DL/2 (t) UCL 0.0335    95%  H-Stat (DL/2) UCL 0.0567

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0188 Mean -4.977

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.955

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0



1697

1698

1699

1700

1701

1702

1703

1704

1705

1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749
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Mean 0.00572    95% KM (Percentile Bootstrap) UCL 0.00758

Median 0.00394 95% KM (Chebyshev) UCL 0.0111

Minimum 0.0017    95% KM (bootstrap t) UCL 0.0101

Maximum 0.0172    95% KM (BCA) UCL 0.00763

Assuming Gamma Distribution    95% KM (z) UCL 0.00747

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00761

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00136

   95% KM (t) UCL 0.00757

K-S Test Statistic 0.74 Mean 0.00523

5% K-S Critical Value 0.259 SD 0.00447

A-D Test Statistic 0.512 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

nu star 30.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.377 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00398

   95% BCA Bootstrap UCL 0.00651

SD in Original Scale 0.00362

   95% Percentile Bootstrap UCL 0.00608

SD in Log Scale 0.629

Mean in Original Scale 0.00478

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.55

   95% DL/2 (t) UCL 0.0102    95%  H-Stat (DL/2) UCL 0.0173

Mean 0.00837 Mean -5.036

SD 0.00499 SD 0.805

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.796 Shapiro Wilk Test Statistic 0.911

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.00547 Mean of Detected -5.509

SD of Detected 0.00481 SD of Detected 0.793

Minimum Detected 0.0017 Minimum Detected -6.377

Maximum Detected 0.0172 Maximum Detected -4.063

Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 22 Number of Detected Data 11

Number of Distinct Detected Data 9 Number of Non-Detect Data 11
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1756
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1771
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1800

1801

1802
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Theta Star 0.00339

nu star 41.37

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.379 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00527

   95% BCA Bootstrap UCL 0.00584

Mean in Original Scale 0.00392

SD in Original Scale 0.00377

MLE method failed to converge properly Mean in Log Scale -5.77

SD in Log Scale 0.617

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00533 SD 0.852

   95% DL/2 (t) UCL 0.00889    95%  H-Stat (DL/2) UCL 0.017

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0072 Mean -5.248

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.64 Shapiro Wilk Test Statistic 0.943

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

SD of Detected 0.00507 SD of Detected 0.766

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0213 Maximum Detected -3.849

Mean of Detected 0.00467 Mean of Detected -5.695

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00122 Minimum Detected -6.709

Number of Distinct Detected Data 14 Number of Non-Detect Data 14

Percent Non-Detects 48.28%

Nickel, dissolved (mw-25)

General Statistics

Number of Valid Data 29 Number of Detected Data 15

   95% Adjusted Gamma UCL 0.00751

Note: DL/2 is not a recommended method.

AppChi2 74.85    95% KM (t) UCL 0.00757

   95% Gamma Approximate UCL 0.00737

Theta star 0.00261

Nu star 96.51 Potential UCLs to Use

SD 0.00388 97.5% KM (Chebyshev) UCL 0.0137

k star 2.193 99% KM (Chebyshev) UCL 0.0187



1803

1804

1805

1806

1807

1808

1809

1810

1811
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1813

1814

1815

1816

1817
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1822
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1824
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1838

1839

1840
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1845

1846

1847

1848
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1853

1854

1855
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   95% DL/2 (t) UCL 0.0112    95%  H-Stat (DL/2) UCL 0.0193

Mean 0.00955 Mean -4.857

SD 0.0048 SD 0.76

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.82 Shapiro Wilk Test Statistic 0.925

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.0068 Mean of Detected -5.366

SD of Detected 0.00609 SD of Detected 0.923

Minimum Detected 0.0014 Minimum Detected -6.571

Maximum Detected 0.0183 Maximum Detected -4.001

Percent Non-Detects 56.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 25 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 14

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-26)

General Statistics

   95% Gamma Approximate UCL 0.0063

   95% Adjusted Gamma UCL 0.00639

Nu star 117.6 Potential UCLs to Use

AppChi2 93.6    95% KM (t) UCL 0.00577

k star 2.028 99% KM (Chebyshev) UCL 0.0137

Theta star 0.00247

Median 0.0038 95% KM (Chebyshev) UCL 0.00833

SD 0.00401 97.5% KM (Chebyshev) UCL 0.0101

Maximum 0.0213    95% KM (BCA) UCL 0.00582

Mean 0.00501    95% KM (Percentile Bootstrap) UCL 0.00591

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00577

Minimum 0.00122    95% KM (bootstrap t) UCL 0.00778

   95% KM (t) UCL 0.00577

Assuming Gamma Distribution    95% KM (z) UCL 0.00572

5% K-S Critical Value 0.225 SD 0.00423

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0009631

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 0.00413

A-D Test Statistic 0.697 Nonparametric Statistics



1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881
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1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896
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1898
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1906

1907

1908
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

SD of Detected 0.0336 SD of Detected 1.331

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.11 Maximum Detected -2.207

Mean of Detected 0.0183 Mean of Detected -5.044

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 10 Number of Non-Detect Data 10

Percent Non-Detects 45.45%

Nickel, dissolved (mw-27-20)

General Statistics

Number of Valid Data 22 Number of Detected Data 12

   95% Adjusted Gamma UCL 0.0113

Note: DL/2 is not a recommended method.

AppChi2 19.95    95% KM (t) UCL 0.00994

   95% Gamma Approximate UCL 0.0109

Theta star 0.0107

Nu star 31.85 Potential UCLs to Use

SD 0.00512 97.5% KM (Chebyshev) UCL 0.0183

k star 0.637 99% KM (Chebyshev) UCL 0.0251

Mean 0.00685    95% KM (Percentile Bootstrap) UCL 0.00998

Median 0.0055 95% KM (Chebyshev) UCL 0.0148

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0121

Maximum 0.0183    95% KM (BCA) UCL 0.00996

Assuming Gamma Distribution    95% KM (z) UCL 0.00982

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.01

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00184

   95% KM (t) UCL 0.00994

K-S Test Statistic 0.743 Mean 0.0068

5% K-S Critical Value 0.26 SD 0.00581

A-D Test Statistic 0.436 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

nu star 24.94

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.134 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.006

   95% BCA Bootstrap UCL 0.00808

SD in Original Scale 0.00489

   95% Percentile Bootstrap UCL 0.00796

SD in Log Scale 0.78

Mean in Original Scale 0.00622

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.366
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1919
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Number of Valid Data 21 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-28-25)

General Statistics

   95% Gamma Approximate UCL 0.0273

   95% Adjusted Gamma UCL 0.0282

Nu star 39.52 Potential UCLs to Use

AppChi2 26.12  97.5% KM (Chebyshev) UCL 0.0466

k star 0.898 99% KM (Chebyshev) UCL 0.0672

Theta star 0.0201

Median 0.0151 95% KM (Chebyshev) UCL 0.0361

SD 0.0244 97.5% KM (Chebyshev) UCL 0.0466

Maximum 0.11    95% KM (BCA) UCL 0.0228

Mean 0.018    95% KM (Percentile Bootstrap) UCL 0.0215

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0213

Minimum 0.0014    95% KM (bootstrap t) UCL 0.0724

   95% KM (t) UCL 0.0215

Assuming Gamma Distribution    95% KM (z) UCL 0.0211

5% K-S Critical Value 0.257 SD 0.0248

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00556

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.778 Mean 0.0119

A-D Test Statistic 1.508 Nonparametric Statistics

Theta Star 0.0366

nu star 12.01

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.5 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0218

   95% BCA Bootstrap UCL 0.0271

Mean in Original Scale 0.0121

SD in Original Scale 0.0253

MLE method failed to converge properly Mean in Log Scale -5.265

SD in Log Scale 1.064

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0247 SD 1.047

   95% DL/2 (t) UCL 0.0241    95%  H-Stat (DL/2) UCL 0.0241

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0151 Mean -4.833

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.553 Shapiro Wilk Test Statistic 0.851

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.91%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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2008

2009
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2013

2014
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SD 0.00407 97.5% KM (Chebyshev) UCL 0.0149

Mean 0.00744    95% KM (Percentile Bootstrap) UCL 0.00903

Median 0.00618 95% KM (Chebyshev) UCL 0.0124

Minimum 0.00161    95% KM (bootstrap t) UCL 0.0105

Maximum 0.0206    95% KM (BCA) UCL 0.00924

Assuming Gamma Distribution    95% KM (z) UCL 0.00883

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00886

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00132

   95% KM (t) UCL 0.00893

K-S Test Statistic 0.732 Mean 0.00665

5% K-S Critical Value 0.268 SD 0.00451

A-D Test Statistic 0.72 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

nu star 45.33

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.266 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00327

   95% BCA Bootstrap UCL 0.00831

SD in Original Scale 0.00388

   95% Percentile Bootstrap UCL 0.00786

SD in Log Scale 0.5

Mean in Original Scale 0.00639

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.181

   95% DL/2 (t) UCL 0.0112    95%  H-Stat (DL/2) UCL 0.015

Mean 0.00943 Mean -4.804

SD 0.0046 SD 0.588

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.743 Shapiro Wilk Test Statistic 0.902

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.00742 Mean of Detected -5.071

SD of Detected 0.00515 SD of Detected 0.59

Minimum Detected 0.0022 Minimum Detected -6.119

Maximum Detected 0.0206 Maximum Detected -3.882

Percent Non-Detects 52.38%

Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 6 Number of Non-Detect Data 11
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2051
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2066

2067
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Theta Star 0.00502

nu star 43.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.539 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.009

   95% BCA Bootstrap UCL 0.00928

Mean in Original Scale 0.00704

SD in Original Scale 0.00517

MLE method failed to converge properly Mean in Log Scale -5.172

SD in Log Scale 0.668

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00541 SD 0.721

   95% DL/2 (t) UCL 0.0112    95%  H-Stat (DL/2) UCL 0.0163

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00923 Mean -4.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.82 Shapiro Wilk Test Statistic 0.958

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

SD of Detected 0.00625 SD of Detected 0.796

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.0213 Maximum Detected -3.849

Mean of Detected 0.00772 Mean of Detected -5.15

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0015 Minimum Detected -6.502

Number of Distinct Detected Data 13 Number of Non-Detect Data 8

Percent Non-Detects 36.36%

Nickel, dissolved (mw-29)

General Statistics

Number of Valid Data 22 Number of Detected Data 14

   95% Adjusted Gamma UCL 0.00934

Note: DL/2 is not a recommended method.

AppChi2 110.5    95% KM (t) UCL 0.00893

   95% Gamma Approximate UCL 0.00919

Theta star 0.00229

Nu star 136.5 Potential UCLs to Use

k star 3.249 99% KM (Chebyshev) UCL 0.0198
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2069
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2071
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2073
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2075
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2077
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2079
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2082

2083

2084

2085

2086

2087
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2094
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2099
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2103
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2110
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2117
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Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.876

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness -0.583

SD 0.0124

Coefficient of Variation 0.412

Mean 0.0302 Mean of log Data -3.588

Median 0.031 SD of log Data 0.501

Minimum 0.0125 Minimum of Log Data -4.382

Maximum 0.042 Maximum of Log Data -3.17

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-3)

General Statistics

   95% Gamma Approximate UCL 0.0101

   95% Adjusted Gamma UCL 0.0103

Nu star 105.6 Potential UCLs to Use

AppChi2 82.88    95% KM (Percentile Bootstrap) UCL 0.0102

k star 2.4 99% KM (Chebyshev) UCL 0.0233

Theta star 0.00331

Median 0.00654 95% KM (Chebyshev) UCL 0.0144

SD 0.00507 97.5% KM (Chebyshev) UCL 0.0174

Maximum 0.0213    95% KM (BCA) UCL 0.0106

Mean 0.00793    95% KM (Percentile Bootstrap) UCL 0.0102

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0103

Minimum 0.0015    95% KM (bootstrap t) UCL 0.0115

   95% KM (t) UCL 0.0103

Assuming Gamma Distribution    95% KM (z) UCL 0.0101

5% K-S Critical Value 0.232 SD 0.00585

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00158

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

K-S Test Statistic 0.747 Mean 0.00754

A-D Test Statistic 0.396 Nonparametric Statistics



2121
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2125
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2140

2141
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2162
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2171

2172

2173
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5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.394 Shapiro Wilk Test Statistic 0.911

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.45%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Mean of Detected 0.0509 Mean of Detected -4.29

SD of Detected 0.125 SD of Detected 1.541

Minimum Detected 0.0017 Minimum Detected -6.377

Maximum Detected 0.5 Maximum Detected -0.693

Percent Non-Detects 31.82%

Raw Statistics Log-transformed Statistics

Number of Valid Data 22 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 7

Recommended UCL exceeds the maximum observation

Nickel, dissolved (mw-30-30)

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0421

   95% Approximate Gamma UCL 0.0518

   95% Adjusted Gamma UCL 0.0671

97.5% Chebyshev(Mean, Sd) UCL 0.065

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0856

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.0375

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0545

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 0.0384

Kolmogorov-Smirnov Test Statistic 0.228    95% Percentile Bootstrap UCL 0.0382

   95% Standard Bootstrap UCL 0.0385

Anderson-Darling Test Statistic 0.357    95% Bootstrap-t UCL 0.0412

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0394

Adjusted Chi Square Value 11.17    95% Jackknife UCL 0.0421

nu star 24.81

Approximate Chi Square Value (.05) 14.46 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.481 Data appear Normal at 5% Significance Level

Theta Star 0.0122

   95% Modified-t UCL 0.0418    99% Chebyshev (MVUE) UCL 0.098

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0601

   95% Adjusted-CLT UCL 0.0378  97.5% Chebyshev (MVUE) UCL 0.0729

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0421    95% H-UCL 0.0656

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detected Data 0 Number of Non-Detect Data 6

Percent Non-Detects 100.00%

Nickel, dissolved (mw-30-50)

General Statistics

Number of Valid Data 6 Number of Detected Data 0

   95% Adjusted Gamma UCL 0.0875

Note: DL/2 is not a recommended method.

AppChi2 15.99    99% KM (Chebyshev) UCL 0.261

   95% Gamma Approximate UCL 0.0841

Theta star 0.0824

Nu star 26.8 Potential UCLs to Use

SD 0.103 97.5% KM (Chebyshev) UCL 0.178

k star 0.609 99% KM (Chebyshev) UCL 0.261

Mean 0.0502    95% KM (Percentile Bootstrap) UCL 0.0805

Median 0.0352 95% KM (Chebyshev) UCL 0.135

Minimum 0.0017    95% KM (bootstrap t) UCL 0.231

Maximum 0.5    95% KM (BCA) UCL 0.0825

Assuming Gamma Distribution    95% KM (z) UCL 0.0741

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0754

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0226

   95% KM (t) UCL 0.0758

K-S Test Statistic 0.796 Mean 0.037

5% K-S Critical Value 0.234 SD 0.102

A-D Test Statistic 1.267 Nonparametric Statistics

5% A-D Critical Value 0.796 Kaplan-Meier (KM) Method

nu star 13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.433 Data appear Lognormal at 5% Significance Level

Theta Star 0.117

   95% BCA Bootstrap UCL 0.104

SD in Original Scale 0.105

   95% Percentile Bootstrap UCL 0.0797

SD in Log Scale 1.387

Mean in Original Scale 0.0367

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.597

   95% DL/2 (t) UCL 0.0869    95%  H-Stat (DL/2) UCL 0.088

Mean 0.0467 Mean -4.234

SD 0.109 SD 1.394

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0261 SD 1.064

   95% DL/2 (t) UCL 0.0215    95%  H-Stat (DL/2) UCL 0.0171

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0121 Mean -5.154

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.377 Shapiro Wilk Test Statistic 0.679

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.65%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

SD of Detected 0.0366 SD of Detected 1.247

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.13 Maximum Detected -2.04

Mean of Detected 0.014 Mean of Detected -5.552

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0017 Minimum Detected -6.377

Number of Distinct Detected Data 10 Number of Non-Detect Data 11

Percent Non-Detects 47.83%

Nickel, dissolved (mw-31-60)

General Statistics

Number of Valid Data 23 Number of Detected Data 12

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-31-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Nickel, dissolved (mw-31-135)

General Statistics

The data set for variable Nickel, dissolved (mw-30-50) was not processed!
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Nickel, dissolved (mw-32-35)

General Statistics

Number of Valid Data 9 Number of Detected Data 0

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (mw-32-20) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 6 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 6

Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-32-20)

General Statistics

   95% Gamma Approximate UCL 0.0334

   95% Adjusted Gamma UCL 0.0358

Nu star 10.92 Potential UCLs to Use

AppChi2 4.522  97.5% KM (Chebyshev) UCL 0.0441

k star 0.237 99% KM (Chebyshev) UCL 0.0652

Theta star 0.0584

Median 0.0023 95% KM (Chebyshev) UCL 0.0335

SD 0.0285 97.5% KM (Chebyshev) UCL 0.0441

Maximum 0.13    95% KM (BCA) UCL 0.0202

Mean 0.0138    95% KM (Percentile Bootstrap) UCL 0.0197

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0183

Minimum 1E-09    95% KM (bootstrap t) UCL 0.105

   95% KM (t) UCL 0.0185

Assuming Gamma Distribution    95% KM (z) UCL 0.0181

5% K-S Critical Value 0.259 SD 0.026

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00567

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 0.00875

A-D Test Statistic 2.471 Nonparametric Statistics

Theta Star 0.0327

nu star 10.26

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.428 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0197

   95% BCA Bootstrap UCL 0.0253

Mean in Original Scale 0.00887

SD in Original Scale 0.0265

MLE method failed to converge properly Mean in Log Scale -5.685

SD in Log Scale 0.953
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It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (mw-33-90) was not processed!

Percent Non-Detects 83.33%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 6 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 5

Nickel, dissolved (mw-33-90)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (mw-33-40) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 6

Percent Non-Detects 100.00%

Nickel, dissolved (mw-33-40)

General Statistics

Number of Valid Data 6 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-33-210) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Nickel, dissolved (mw-33-210)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (mw-32-35) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 9

Percent Non-Detects 100.00%
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.855 Shapiro Wilk Test Statistic 0.941

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0261 Maximum Non-Detect -3.646

Mean of Detected 0.0101 Mean of Detected -5.058

SD of Detected 0.00914 SD of Detected 1.147

Minimum Detected 0.00122 Minimum Detected -6.709

Maximum Detected 0.0223 Maximum Detected -3.803

Percent Non-Detects 57.14%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 14 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 8

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-34-55)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-34-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Nickel, dissolved (mw-34-100)

General Statistics

Number of Valid Data 2 Number of Detected Data 1
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Maximum Non-Detect 0.0261 Maximum Non-Detect -3.646

SD of Detected 0.00697 SD of Detected 1.069

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0222 Maximum Detected -3.808

Mean of Detected 0.00591 Mean of Detected -5.686

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 11 Number of Non-Detect Data 7

Percent Non-Detects 38.89%

Nickel, dissolved (mw-34-80)

General Statistics

Number of Valid Data 18 Number of Detected Data 11

   95% Adjusted Gamma UCL 0.0162

Note: DL/2 is not a recommended method.

AppChi2 35.54    95% KM (t) UCL 0.0103

   95% Gamma Approximate UCL 0.0154    95% KM (Percentile Bootstrap) UCL 0.0106

Theta star 0.00591

Nu star 50.93 Potential UCLs to Use

SD 0.00648 97.5% KM (Chebyshev) UCL 0.0201

k star 1.819 99% KM (Chebyshev) UCL 0.0282

Mean 0.0108    95% KM (Percentile Bootstrap) UCL 0.0106

Median 0.00954 95% KM (Chebyshev) UCL 0.016

Minimum 0.00122    95% KM (bootstrap t) UCL 0.0119

Maximum 0.0223    95% KM (BCA) UCL 0.0113

Assuming Gamma Distribution    95% KM (z) UCL 0.0101

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0103

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00218

   95% KM (t) UCL 0.0103

K-S Test Statistic 0.712 Mean 0.0065

5% K-S Critical Value 0.339 SD 0.00676

A-D Test Statistic 0.285 Nonparametric Statistics

5% A-D Critical Value 0.712 Kaplan-Meier (KM) Method

nu star 8.668

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.722 Data appear Normal at 5% Significance Level

Theta Star 0.014

   95% BCA Bootstrap UCL 0.00995

SD in Original Scale 0.00678

   95% Percentile Bootstrap UCL 0.00945

SD in Log Scale 0.924

Mean in Original Scale 0.00621

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.51

   95% DL/2 (t) UCL 0.0118    95%  H-Stat (DL/2) UCL 0.0162

Mean 0.00865 Mean -5.077

SD 0.00662 SD 0.9
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Note: DL/2 is not a recommended method.

Nickel, dissolved (mw-35-135)

   95% Gamma Approximate UCL 0.0113

   95% Adjusted Gamma UCL 0.0121

Nu star 16.93 Potential UCLs to Use

AppChi2 8.621    95% KM (BCA) UCL 0.00814

k star 0.47 99% KM (Chebyshev) UCL 0.0222

Theta star 0.0123

Median 0.00311 95% KM (Chebyshev) UCL 0.0127

SD 0.00599 97.5% KM (Chebyshev) UCL 0.0159

Maximum 0.0222    95% KM (BCA) UCL 0.00814

Mean 0.00578    95% KM (Percentile Bootstrap) UCL 0.00806

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00818

Minimum 1E-09    95% KM (bootstrap t) UCL 0.011

   95% KM (t) UCL 0.00817

Assuming Gamma Distribution    95% KM (z) UCL 0.00801

5% K-S Critical Value 0.262 SD 0.00603

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00171

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 0.00519

A-D Test Statistic 0.723 Nonparametric Statistics

Theta Star 0.00726

nu star 17.91

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.814 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00706

   95% BCA Bootstrap UCL 0.00783

Mean in Original Scale 0.00482

SD in Original Scale 0.00564

MLE method failed to converge properly Mean in Log Scale -5.78

SD in Log Scale 0.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00606 SD 1.009

   95% DL/2 (t) UCL 0.00991    95%  H-Stat (DL/2) UCL 0.0274

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00742 Mean -5.313

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.739 Shapiro Wilk Test Statistic 0.898

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
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the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0101 SD of Detected 1.173

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0254 Maximum Detected -3.673

Mean of Detected 0.0111 Mean of Detected -4.914

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0015 Minimum Detected -6.502

Number of Distinct Detected Data 4 Number of Non-Detect Data 9

Percent Non-Detects 69.23%

General Statistics

Number of Valid Data 13 Number of Detected Data 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-37d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-35-60) was not processed!

Nickel, dissolved (mw-35-60)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-35-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

General Statistics
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Nickel, dissolved (mw-37s)

General Statistics

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 15.59    95% KM (t) UCL 0.00851

   95% Gamma Approximate UCL 0.0304    95% KM (Percentile Bootstrap) UCL 0.0122

Theta star 0.0178

Nu star 26.28 Potential UCLs to Use

SD 0.0156 97.5% KM (Chebyshev) UCL 0.0181

k star 1.011 99% KM (Chebyshev) UCL 0.0261

Mean 0.018    95% KM (Percentile Bootstrap) UCL 0.0122

Median 0.0133 95% KM (Chebyshev) UCL 0.0141

Minimum 0.00146    95% KM (bootstrap t) UCL 0.00878

Maximum 0.0529    95% KM (BCA) UCL 0.0254

Assuming Gamma Distribution    95% KM (z) UCL 0.00822

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00936

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00215

   95% KM (t) UCL 0.00851

K-S Test Statistic 0.664 Mean 0.00468

5% K-S Critical Value 0.4 SD 0.0066

A-D Test Statistic 0.292 Nonparametric Statistics

5% A-D Critical Value 0.664 Kaplan-Meier (KM) Method

nu star 4.039

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.505 Data appear Normal at 5% Significance Level

Theta Star 0.022

   95% BCA Bootstrap UCL 0.00919

SD in Original Scale 0.00717

   95% Percentile Bootstrap UCL 0.00753

SD in Log Scale 1.701

Mean in Original Scale 0.00382

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.915

   95% DL/2 (t) UCL 0.00908    95%  H-Stat (DL/2) UCL 0.017

Mean 0.00553 Mean -6.066

SD 0.00717 SD 1.458

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.932

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-39-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-38s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Nickel, dissolved (mw-38s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-38d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-38d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-37s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Number of Valid Data 1 Number of Detected Data 0
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Adjusted Level of Significance 0.0086    95% CLT UCL 0.0205

Adjusted Chi Square Value 16.55    95% Jackknife UCL 0.0218

nu star 32.66

Approximate Chi Square Value (.05) 20.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.266 Data appear Normal at 5% Significance Level

Theta Star 0.00496

   95% Modified-t UCL 0.0217    99% Chebyshev (MVUE) UCL 0.0471

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0298

   95% Adjusted-CLT UCL 0.0197  97.5% Chebyshev (MVUE) UCL 0.0356

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0218    95% H-UCL 0.0297

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.892

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.363

Skewness -0.661

Median 0.017 SD of log Data 0.427

SD 0.00587

Maximum 0.022 Maximum of Log Data -3.817

Mean 0.0162 Mean of log Data -4.189

Raw Statistics Log-transformed Statistics

Minimum 0.00774 Minimum of Log Data -4.861

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-4)

The data set for variable Nickel, dissolved (mw-39-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-43-25)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-40s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-40s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-40d) was not processed!

Nickel, dissolved (mw-40d)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Potential UCL to Use Use 95% Student's-t UCL 0.0218

   95% Approximate Gamma UCL 0.0257

   95% Adjusted Gamma UCL 0.032

97.5% Chebyshev(Mean, Sd) UCL 0.0326

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0423

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.0196

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0276

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 0.02

Kolmogorov-Smirnov Test Statistic 0.21    95% Percentile Bootstrap UCL 0.02

   95% Standard Bootstrap UCL 0.02

Anderson-Darling Test Statistic 0.329    95% Bootstrap-t UCL 0.0213
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-45-095a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Nickel, dissolved (mw-45-095a)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-44-125) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-44-125)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-44-115) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Nickel, dissolved (mw-44-115)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-43-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



2863

2864

2865

2866

2867

2868

2869

2870

2871

2872

2873

2874

2875

2876

2877

2878

2879

2880

2881

2882

2883

2884

2885

2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915

A B C D E F G H I J K L

Nickel, dissolved (mw-5)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-48) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-48)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-47-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Nickel, dissolved (mw-47-55)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-46-175) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Nickel, dissolved (mw-46-175)
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Assuming Gamma Distribution    95% KM (z) UCL 0.0169

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0031

   95% KM (t) UCL 0.0184

K-S Test Statistic 0.659 Mean 0.0118

5% K-S Critical Value 0.396 SD 0.00599

A-D Test Statistic 0.364 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 10.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.266 Data appear Normal at 5% Significance Level

Theta Star 0.0107

   95% BCA Bootstrap UCL 0.0162

   95% MLE (Tiku) UCL 0.0193 SD in Original Scale 0.00659

   95% Percentile Bootstrap UCL 0.0162

SD 0.00828 SD in Log Scale 0.639

   95% MLE (t) UCL 0.0181 Mean in Original Scale 0.0119

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0102 Mean in Log Scale -4.583

   95% DL/2 (t) UCL 0.0183    95%  H-Stat (DL/2) UCL 0.0259

Mean 0.0114 Mean -4.686

SD 0.00717 SD 0.791

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.872

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.00646 Maximum Non-Detect -5.042

SD of Detected 0.00636 SD of Detected 0.613

Minimum Non-Detect 0.00646 Minimum Non-Detect -5.042

Maximum Detected 0.02 Maximum Detected -3.912

Mean of Detected 0.0135 Mean of Detected -4.424

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00497 Minimum Detected -5.304

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

General Statistics

Number of Valid Data 5 Number of Detected Data 4
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Number of Distinct Detected Data 1 Number of Non-Detect Data 4

Percent Non-Detects 80.00%

Nickel, dissolved (mw-6)

General Statistics

Number of Valid Data 5 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-51) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (mw-51)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (mw-50-200) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Nickel, dissolved (mw-50-200)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 11.34    95% KM (t) UCL 0.0184

   95% Gamma Approximate UCL 0.0229    95% KM (Percentile Bootstrap) UCL 0.0176

Theta star 0.00609

Nu star 20.66 Potential UCLs to Use

SD 0.00588 97.5% KM (Chebyshev) UCL 0.0311

k star 2.066 99% KM (Chebyshev) UCL 0.0426

Mean 0.0126    95% KM (Percentile Bootstrap) UCL 0.0176

Median 0.013 95% KM (Chebyshev) UCL 0.0253

Minimum 0.00497    95% KM (bootstrap t) UCL 0.0156

Maximum 0.02    95% KM (BCA) UCL 0.0176

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.019
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Adjusted Level of Significance 0.0086    95% CLT UCL 0.0156

nu star 22.45

Approximate Chi Square Value (.05) 12.68 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.245 Data appear Normal at 5% Significance Level

Theta Star 0.00511

   95% Modified-t UCL 0.017    99% Chebyshev (MVUE) UCL 0.0368

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0226

   95% Adjusted-CLT UCL 0.0166  97.5% Chebyshev (MVUE) UCL 0.0274

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0168    95% H-UCL 0.0247

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.996

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.488

Skewness 0.83

Median 0.011 SD of log Data 0.501

SD 0.0056

Maximum 0.02 Maximum of Log Data -3.912

Mean 0.0115 Mean of log Data -4.566

Raw Statistics Log-transformed Statistics

Minimum 0.00529 Minimum of Log Data -5.242

Nickel, dissolved (mw-7)

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (mw-6) was not processed!
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SD 0.00262 SD in Log Scale 0.903

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0137 Mean in Log Scale -4.958

   95% DL/2 (t) UCL 0.0154    95%  H-Stat (DL/2) UCL 0.0322

Mean 0.00924 Mean -4.969

SD 0.00647 SD 0.917

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.896 Shapiro Wilk Test Statistic 0.804

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.00549 Maximum Non-Detect -5.205

SD of Detected 0.00619 SD of Detected 0.872

Minimum Non-Detect 0.00549 Minimum Non-Detect -5.205

Maximum Detected 0.016 Maximum Detected -4.135

Mean of Detected 0.0109 Mean of Detected -4.737

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00246 Minimum Detected -6.008

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

Nickel, dissolved (mw-8)

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Potential UCL to Use Use 95% Student's-t UCL 0.0168

   95% Approximate Gamma UCL 0.0203

   95% Adjusted Gamma UCL 0.0267

97.5% Chebyshev(Mean, Sd) UCL 0.0271

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0364

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.0158

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0224

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 0.0254

Kolmogorov-Smirnov Test Statistic 0.139    95% Percentile Bootstrap UCL 0.0154

   95% Standard Bootstrap UCL 0.0152

Anderson-Darling Test Statistic 0.171    95% Bootstrap-t UCL 0.0183

Adjusted Chi Square Value 9.624    95% Jackknife UCL 0.0168



3128

3129
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3146
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3178

3179
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.30%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

SD of Detected 0.00784 SD of Detected 0.935

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0297 Maximum Detected -3.517

Mean of Detected 0.00675 Mean of Detected -5.46

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Number of Distinct Detected Data 14 Number of Non-Detect Data 12

Percent Non-Detects 44.44%

Nickel, dissolved (mw-9)

General Statistics

Number of Valid Data 27 Number of Detected Data 15

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 5.515    95% KM (t) UCL 0.0156

   95% Gamma Approximate UCL 0.0225    95% KM (Percentile Bootstrap) UCL 0.0152

Theta star 0.00803

Nu star 12.44 Potential UCLs to Use

SD 0.0057 97.5% KM (Chebyshev) UCL 0.0281

k star 1.244 99% KM (Chebyshev) UCL 0.0393

Mean 0.00999    95% KM (Percentile Bootstrap) UCL 0.0152

Median 0.01 95% KM (Chebyshev) UCL 0.0224

Minimum 0.00246    95% KM (bootstrap t) UCL 0.0135

Maximum 0.016    95% KM (BCA) UCL 0.0154

Assuming Gamma Distribution    95% KM (z) UCL 0.0142

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0162

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00302

   95% KM (t) UCL 0.0156

K-S Test Statistic 0.66 Mean 0.00918

5% K-S Critical Value 0.397 SD 0.00585

A-D Test Statistic 0.486 Nonparametric Statistics

5% A-D Critical Value 0.66 Kaplan-Meier (KM) Method

nu star 6.299

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.787 Data appear Normal at 5% Significance Level

Theta Star 0.0138

   95% BCA Bootstrap UCL 0.013

   95% MLE (Tiku) UCL 0.0169 SD in Original Scale 0.00643

   95% Percentile Bootstrap UCL 0.0132

   95% MLE (t) UCL 0.0162 Mean in Original Scale 0.00927



3181

3182

3183

3184

3185

3186

3187

3188

3189

3190

3191

3192

3193

3194

3195

3196

3197

3198

3199

3200

3201

3202

3203

3204

3205

3206

3207

3208

3209

3210

3211

3212

3213

3214

3215

3216

3217

3218

3219

3220

3221

3222

3223

3224

3225

3226

3227

3228

3229

3230

3231

3232

3233
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Percent Non-Detects 80.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 15 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 12

Note: DL/2 is not a recommended method.

Nickel, dissolved (ow-1d)

General Statistics

   95% Gamma Approximate UCL 0.00917    95% KM (% Bootstrap) UCL 0.00801

   95% Adjusted Gamma UCL 0.00933

Nu star 85.94 Potential UCLs to Use

AppChi2 65.57    95% KM (t) UCL 0.008

k star 1.591 99% KM (Chebyshev) UCL 0.0196

Theta star 0.0044

Median 0.005 95% KM (Chebyshev) UCL 0.0117

SD 0.00621 97.5% KM (Chebyshev) UCL 0.0144

Maximum 0.0297    95% KM (BCA) UCL 0.00826

Mean 0.007    95% KM (Percentile Bootstrap) UCL 0.00801

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00799

Minimum 0.0014    95% KM (bootstrap t) UCL 0.01

   95% KM (t) UCL 0.008

Assuming Gamma Distribution    95% KM (z) UCL 0.00791

5% K-S Critical Value 0.227 SD 0.00635

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00141

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 0.00559

A-D Test Statistic 0.912 Nonparametric Statistics

Theta Star 0.0066

nu star 30.68

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.023 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00745

   95% BCA Bootstrap UCL 0.00804

Mean in Original Scale 0.00533

SD in Original Scale 0.00606

MLE method failed to converge properly Mean in Log Scale -5.574

SD in Log Scale 0.747

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00656 SD 0.872

   95% DL/2 (t) UCL 0.0103    95%  H-Stat (DL/2) UCL 0.0164

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00814 Mean -5.145

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.699 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881
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3252
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3255
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Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00403

Minimum     N/A       95% KM (bootstrap t) UCL 0.0223

   95% KM (t) UCL 0.00431

Assuming Gamma Distribution    95% KM (z) UCL 0.00417

5% K-S Critical Value     N/A    SD 0.00276

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0012

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.0022

A-D Test Statistic 0.516 Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00283

   95% BCA Bootstrap UCL 0.00341

Mean in Original Scale 0.00178

SD in Original Scale 0.00246

MLE method failed to converge properly Mean in Log Scale -6.985

SD in Log Scale 1.165

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00422 SD 1.026

   95% DL/2 (t) UCL 0.00808    95%  H-Stat (DL/2) UCL 0.0304

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00616 Mean -5.461

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.777 Shapiro Wilk Test Statistic 0.837

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.00397 Mean of Detected -6.039

SD of Detected 0.00479 SD of Detected 1.204

Minimum Detected 0.00105 Minimum Detected -6.859

Maximum Detected 0.0095 Maximum Detected -4.656
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Test Statistic 0.886

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00322 SD of Detected 0.673

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.0103 Maximum Detected -4.576

Mean of Detected 0.00636 Mean of Detected -5.213

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00173 Minimum Detected -6.36

Number of Distinct Detected Data 6 Number of Non-Detect Data 7

Percent Non-Detects 53.85%

Nickel, dissolved (ow-1s)

General Statistics

Number of Valid Data 13 Number of Detected Data 6

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (ow-1m) was not processed!

Percent Non-Detects 93.33%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 15 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 14

Note: DL/2 is not a recommended method.

Nickel, dissolved (ow-1m)

General Statistics

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.00431

k star     N/A    99% KM (Chebyshev) UCL 0.0141

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00742

SD     N/A    97.5% KM (Chebyshev) UCL 0.00968

Maximum     N/A       95% KM (BCA) UCL 0.0095

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.00102 Minimum Detected -6.888

Number of Distinct Detected Data 3 Number of Non-Detect Data 11

Percent Non-Detects 78.57%

Nickel, dissolved (ow-2d)

General Statistics

Number of Valid Data 14 Number of Detected Data 3

   95% Adjusted Gamma UCL 0.00908

Note: DL/2 is not a recommended method.

AppChi2 48.33    95% KM (t) UCL 0.0087

   95% Gamma Approximate UCL 0.00867    95% KM (Percentile Bootstrap) UCL 0.00843

Theta star 0.0025

Nu star 66.02 Potential UCLs to Use

SD 0.0031 97.5% KM (Chebyshev) UCL 0.0146

k star 2.539 99% KM (Chebyshev) UCL 0.0194

Mean 0.00635    95% KM (Percentile Bootstrap) UCL 0.00843

Median 0.00663 95% KM (Chebyshev) UCL 0.0121

Minimum 0.00137    95% KM (bootstrap t) UCL 0.00862

Maximum 0.0105    95% KM (BCA) UCL 0.00838

Assuming Gamma Distribution    95% KM (z) UCL 0.00852

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00882

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00131

   95% KM (t) UCL 0.0087

K-S Test Statistic 0.701 Mean 0.00636

5% K-S Critical Value 0.334 SD 0.00294

A-D Test Statistic 0.345 Nonparametric Statistics

5% A-D Critical Value 0.701 Kaplan-Meier (KM) Method

nu star 21.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.809 Data appear Normal at 5% Significance Level

Theta Star 0.00351

   95% BCA Bootstrap UCL 0.00823

SD in Original Scale 0.00358

   95% Percentile Bootstrap UCL 0.00806

SD in Log Scale 0.632

Mean in Original Scale 0.00643

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.213

   95% DL/2 (t) UCL 0.00971    95%  H-Stat (DL/2) UCL 0.0254

Mean 0.00832 Mean -4.886

SD 0.00281 SD 0.537

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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3401

3402

3403
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3405

3406

3407

3408

3409

3410

3411

3412

3413
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3416
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3424
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3435
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3443

3444
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Minimum     N/A       95% KM (bootstrap t) UCL 0.00676

Maximum     N/A       95% KM (BCA) UCL 0.0135

Assuming Gamma Distribution    95% KM (z) UCL 0.00703

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00783

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00208

   95% KM (t) UCL 0.00729

K-S Test Statistic     N/A    Mean 0.00361

5% K-S Critical Value     N/A    SD 0.00449

A-D Test Statistic 0.286 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00509

SD in Original Scale 0.00435

   95% Percentile Bootstrap UCL 0.00469

SD in Log Scale 1.934

Mean in Original Scale 0.00273

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.356

   95% DL/2 (t) UCL 0.00909    95%  H-Stat (DL/2) UCL 0.0433

Mean 0.00694 Mean -5.401

SD 0.00452 SD 1.189

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.997 Shapiro Wilk Test Statistic 0.935

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00625 SD of Detected 1.336

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0135 Maximum Detected -4.305

Mean of Detected 0.00707 Mean of Detected -5.4
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (ow-3d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Nickel, dissolved (ow-3d)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (ow-2s) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 12

Percent Non-Detects 92.31%

Nickel, dissolved (ow-2s)

General Statistics

Number of Valid Data 13 Number of Detected Data 1

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nickel, dissolved (ow-2m) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 12

Percent Non-Detects 92.31%

Nickel, dissolved (ow-2m)

General Statistics

Number of Valid Data 13 Number of Detected Data 1

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00729

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0166

k star     N/A    99% KM (Chebyshev) UCL 0.0243

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0127
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For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.00582 Mean of Detected -5.381

SD of Detected 0.00343 SD of Detected 0.861

Minimum Detected 0.001 Minimum Detected -6.908

Maximum Detected 0.0097 Maximum Detected -4.636

Percent Non-Detects 57.14%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 14 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 8

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (ow-5d)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (ow-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

Nickel, dissolved (ow-3s)

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (ow-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Nickel, dissolved (ow-3m)
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   95% Adjusted Gamma UCL 0.00919

Note: DL/2 is not a recommended method.

AppChi2 28.8    95% KM (t) UCL 0.00759

   95% Gamma Approximate UCL 0.00871    95% KM (Percentile Bootstrap) UCL 0.0076

Theta star 0.00383

Nu star 42.8 Potential UCLs to Use

SD 0.00357 97.5% KM (Chebyshev) UCL 0.0138

k star 1.528 99% KM (Chebyshev) UCL 0.019

Mean 0.00586    95% KM (Percentile Bootstrap) UCL 0.0076

Median 0.00595 95% KM (Chebyshev) UCL 0.0112

Minimum 0.0006128    95% KM (bootstrap t) UCL 0.00756

Maximum 0.0114    95% KM (BCA) UCL 0.00793

Assuming Gamma Distribution    95% KM (z) UCL 0.00741

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00765

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00139

   95% KM (t) UCL 0.00759

K-S Test Statistic 0.703 Mean 0.00513

5% K-S Critical Value 0.335 SD 0.00336

A-D Test Statistic 0.338 Nonparametric Statistics

5% A-D Critical Value 0.703 Kaplan-Meier (KM) Method

nu star 15.06

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.255 Data appear Normal at 5% Significance Level

Theta Star 0.00464

   95% BCA Bootstrap UCL 0.0069

SD in Original Scale 0.00402

   95% Percentile Bootstrap UCL 0.00677

SD in Log Scale 0.983

Mean in Original Scale 0.00508

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.655

   95% DL/2 (t) UCL 0.00923    95%  H-Stat (DL/2) UCL 0.0383

Mean 0.00753 Mean -5.152

SD 0.0036 SD 0.965

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Test Statistic 0.869

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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nu star 3.452

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.431 Data appear Normal at 5% Significance Level

Theta Star 0.0169

   95% BCA Bootstrap UCL 0.0071

SD in Original Scale 0.00512

   95% Percentile Bootstrap UCL 0.00578

SD in Log Scale 1.154

Mean in Original Scale 0.00324

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.422

   95% DL/2 (t) UCL 0.01    95%  H-Stat (DL/2) UCL 0.0296

Mean 0.00747 Mean -5.263

SD 0.00535 SD 1.038

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.792 Shapiro Wilk Test Statistic 0.967

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00873 SD of Detected 1.195

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0201 Maximum Detected -3.907

Mean of Detected 0.00727 Mean of Detected -5.465

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00128 Minimum Detected -6.661

Number of Distinct Detected Data 4 Number of Non-Detect Data 10

Percent Non-Detects 71.43%

Nickel, dissolved (ow-5m)

General Statistics

Number of Valid Data 14 Number of Detected Data 4
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5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.873 Shapiro Wilk Test Statistic 0.849

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00123 SD of Detected 0.308

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.00529 Maximum Detected -5.242

Mean of Detected 0.0044 Mean of Detected -5.457

Raw Statistics Log-transformed Statistics

Minimum Detected 0.003 Minimum Detected -5.809

Number of Distinct Detected Data 3 Number of Non-Detect Data 11

Percent Non-Detects 78.57%

Nickel, dissolved (ow-5s)

General Statistics

Number of Valid Data 14 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 21.77    95% KM (t) UCL 0.0063

   95% Gamma Approximate UCL 0.0104    95% KM (Percentile Bootstrap) UCL 0.0075

Theta star 0.00543

Nu star 34.13 Potential UCLs to Use

SD 0.00487 97.5% KM (Chebyshev) UCL 0.0133

k star 1.219 99% KM (Chebyshev) UCL 0.0191

Mean 0.00661    95% KM (Percentile Bootstrap) UCL 0.0075

Median 0.00631 95% KM (Chebyshev) UCL 0.0104

Minimum 0.0002018    95% KM (bootstrap t) UCL 0.00863

Maximum 0.0201    95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.0061

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00595

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00157

   95% KM (t) UCL 0.0063

K-S Test Statistic 0.666 Mean 0.00353

5% K-S Critical Value 0.402 SD 0.00481

A-D Test Statistic 0.328 Nonparametric Statistics

5% A-D Critical Value 0.666 Kaplan-Meier (KM) Method
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (park moabi-4) was not processed!

Nickel, dissolved (park moabi-4)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00545

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.00529

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00875

k star     N/A    99% KM (Chebyshev) UCL 0.0115

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00529

Median     N/A    95% KM (Chebyshev) UCL 0.00736

Minimum     N/A       95% KM (bootstrap t) UCL 0.00562

Maximum     N/A       95% KM (BCA) UCL 0.00529

Assuming Gamma Distribution    95% KM (z) UCL 0.00536

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00608

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0007378

   95% KM (t) UCL 0.00545

K-S Test Statistic     N/A    Mean 0.00414

5% K-S Critical Value     N/A    SD 0.0009967

A-D Test Statistic 0.453 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.00435

SD in Original Scale 0.0008138

   95% Percentile Bootstrap UCL 0.00433

SD in Log Scale 0.205

Mean in Original Scale 0.00399

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.544

   95% DL/2 (t) UCL 0.00835    95%  H-Stat (DL/2) UCL 0.0144

Mean 0.00666 Mean -5.184

SD 0.00357 SD 0.642

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 0.00406

A-D Test Statistic 0.57 Nonparametric Statistics

Theta Star 0.00359

nu star 22.65

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.133 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00502

   95% BCA Bootstrap UCL 0.00554

Mean in Original Scale 0.00369

SD in Original Scale 0.00322

MLE method failed to converge properly Mean in Log Scale -5.869

SD in Log Scale 0.724

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.047 SD 1.318

   95% DL/2 (t) UCL 0.0384    95%  H-Stat (DL/2) UCL 0.0887

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0185 Mean -5.104

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.756 Shapiro Wilk Test Statistic 0.926

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

SD of Detected 0.00402 SD of Detected 0.869

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.014 Maximum Detected -4.269

Mean of Detected 0.00406 Mean of Detected -5.869

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00091 Minimum Detected -7.002

Number of Distinct Detected Data 9 Number of Non-Detect Data 7

Percent Non-Detects 41.18%

General Statistics

Number of Valid Data 17 Number of Detected Data 10

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (pge-6)
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.756 Shapiro Wilk Test Statistic 0.826

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Mean of Detected 0.0048 Mean of Detected -5.726

SD of Detected 0.00477 SD of Detected 0.901

Minimum Detected 0.0015 Minimum Detected -6.502

Maximum Detected 0.015 Maximum Detected -4.2

Percent Non-Detects 40.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 15 Number of Detected Data 9

Number of Distinct Detected Data 7 Number of Non-Detect Data 6

Note: DL/2 is not a recommended method.

Nickel, dissolved (pge-7)

General Statistics

   95% Gamma Approximate UCL 0.00587

   95% Adjusted Gamma UCL 0.0061

Nu star 49.86 Potential UCLs to Use

AppChi2 34.65    95% KM (t) UCL 0.00628

k star 1.467 99% KM (Chebyshev) UCL 0.0167

Theta star 0.00278

Median 0.00414 95% KM (Chebyshev) UCL 0.0096

SD 0.00331 97.5% KM (Chebyshev) UCL 0.012

Maximum 0.014    95% KM (BCA) UCL 0.00629

Mean 0.00408    95% KM (Percentile Bootstrap) UCL 0.0062

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00633

Minimum 0.000412    95% KM (bootstrap t) UCL 0.00826

   95% KM (t) UCL 0.00628

Assuming Gamma Distribution    95% KM (z) UCL 0.00615

5% K-S Critical Value 0.271 SD 0.00381

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00127
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Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

SD of Detected 0.0141 SD of Detected 1.178

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.045 Maximum Detected -3.101

Mean of Detected 0.0101 Mean of Detected -5.259

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0012 Minimum Detected -6.725

Number of Distinct Detected Data 9 Number of Non-Detect Data 8

Percent Non-Detects 47.06%

Nickel, dissolved (pge-8)

General Statistics

Number of Valid Data 17 Number of Detected Data 9

   95% Adjusted Gamma UCL 0.00782

Note: DL/2 is not a recommended method.

AppChi2 23.67    95% KM (t) UCL 0.0076

   95% Gamma Approximate UCL 0.0074    95% KM (% Bootstrap) UCL 0.00773

Theta star 0.00394

Nu star 36.5 Potential UCLs to Use

SD 0.00403 97.5% KM (Chebyshev) UCL 0.0147

k star 1.217 99% KM (Chebyshev) UCL 0.0206

Mean 0.0048    95% KM (Percentile Bootstrap) UCL 0.00773

Median 0.0048 95% KM (Chebyshev) UCL 0.0117

Minimum 0.000305    95% KM (bootstrap t) UCL 0.0121

Maximum 0.015    95% KM (BCA) UCL 0.00787

Assuming Gamma Distribution    95% KM (z) UCL 0.00741

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00767

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00159

   95% KM (t) UCL 0.0076

K-S Test Statistic 0.736 Mean 0.0048

5% K-S Critical Value 0.284 SD 0.0045

A-D Test Statistic 0.805 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

nu star 18.58

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.032 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00465

   95% BCA Bootstrap UCL 0.0065

SD in Original Scale 0.00387

   95% Percentile Bootstrap UCL 0.00608

SD in Log Scale 0.76

Mean in Original Scale 0.00437

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.726

   95% DL/2 (t) UCL 0.0429    95%  H-Stat (DL/2) UCL 0.15

Mean 0.0202 Mean -5.018

SD 0.05 SD 1.32
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Theta star 0.00821

Nu star 41.93 Potential UCLs to Use

SD 0.0102 97.5% KM (Chebyshev) UCL 0.0277

k star 1.233 99% KM (Chebyshev) UCL 0.0392

Mean 0.0101    95% KM (Percentile Bootstrap) UCL 0.0134

Median 0.00848 95% KM (Chebyshev) UCL 0.0218

Minimum 0.0012    95% KM (bootstrap t) UCL 0.021

Maximum 0.045    95% KM (BCA) UCL 0.0133

Assuming Gamma Distribution    95% KM (z) UCL 0.0134

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0137

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00311

   95% KM (t) UCL 0.0137

K-S Test Statistic 0.747 Mean 0.00824

5% K-S Critical Value 0.288 SD 0.0107

A-D Test Statistic 0.554 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 11.87

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.66 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0154

   95% BCA Bootstrap UCL 0.0141

SD in Original Scale 0.0106

   95% Percentile Bootstrap UCL 0.0124

SD in Log Scale 0.972

Mean in Original Scale 0.00777

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.373

   95% DL/2 (t) UCL 0.042    95%  H-Stat (DL/2) UCL 0.126

Mean 0.0221 Mean -4.696

SD 0.0469 SD 1.227

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.674 Shapiro Wilk Test Statistic 0.941

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (tw-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Nickel, dissolved (tw-2s)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (tw-2d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nickel, dissolved (tw-2d)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nickel, dissolved (tw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

Nickel, dissolved (tw-1)

General Statistics

Number of Valid Data 4 Number of Detected Data 0

   95% Adjusted Gamma UCL 0.0158

Note: DL/2 is not a recommended method.

AppChi2 28.09    95% KM (BCA) UCL 0.0133

   95% Gamma Approximate UCL 0.0151
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A-D Test Statistic 1.637 Nonparametric Statistics

Theta Star 0.409

nu star 1494

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.328 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 2.41

   95% BCA Bootstrap UCL 2.412

   95% MLE (t) UCL 2.209 Mean in Original Scale 2.264

   95% MLE (Tiku) UCL 2.219 SD in Original Scale 1.091

Mean 2.008 Mean in Log Scale 0.689

SD 1.472 SD in Log Scale 0.527

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 1.292 SD 1.04

   95% DL/2 (t) UCL 2.286    95%  H-Stat (DL/2) UCL 2.336

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.11 Mean 0.392

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.162 Lilliefors Test Statistic 0.103

5% Lilliefors Critical Value 0.0816 5% Lilliefors Critical Value 0.0816

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 20.27%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 118

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.984 SD of Detected 0.416

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 4.75 Maximum Detected 1.558

Mean of Detected 2.587 Mean of Detected 0.871

Raw Statistics Log-transformed Statistics

Minimum Detected 0.687 Minimum Detected -0.375

Number of Distinct Detected Data 92 Number of Non-Detect Data 30

Percent Non-Detects 20.27%

Nitrate as Nitrogen (1)

General Statistics

Number of Valid Data 148 Number of Detected Data 118

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_nitrate_data
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   95% Modified-t UCL 2.772    99% Chebyshev (MVUE) UCL 7.259

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.275

   95% Adjusted-CLT UCL 2.713  97.5% Chebyshev (MVUE) UCL 5.282

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.762    95% H-UCL 4.64

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.902

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Skewness 0.368

SD 1.263

Coefficient of Variation 0.659

Mean 1.916 Mean of log Data 0.42

Median 1.705 SD of log Data 0.761

Minimum 0.566 Minimum of Log Data -0.569

Maximum 3.78 Maximum of Log Data 1.33

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Note: DL/2 is not a recommended method.

Nitrate as Nitrogen (cw-1d)

General Statistics

   95% Gamma Approximate UCL 2.569

   95% Adjusted Gamma UCL 2.571

Nu star 618 Potential UCLs to Use

AppChi2 561.3    95% KM (BCA) UCL 2.367

k star 2.088 99% KM (Chebyshev) UCL 3.155

Theta star 1.118

Median 1.955 95% KM (Chebyshev) UCL 2.619

SD 1.044 97.5% KM (Chebyshev) UCL 2.8

Maximum 4.75    95% KM (BCA) UCL 2.367

Mean 2.333    95% KM (Percentile Bootstrap) UCL 2.368

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.36

Minimum 1E-09    95% KM (bootstrap t) UCL 2.355

   95% KM (t) UCL 2.36

Assuming Gamma Distribution    95% KM (z) UCL 2.359

5% K-S Critical Value 0.0849 SD 1.161

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0958

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 2.201



107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

A B C D E F G H I J K L

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.211

   95% Adjusted-CLT UCL 1.767  97.5% Chebyshev (MVUE) UCL 2.539

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.776    95% H-UCL 1.914

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.973

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.33

Skewness 0.52

Median 1.495 SD of log Data 0.335

SD 0.48

Maximum 2.31 Maximum of Log Data 0.837

Mean 1.455 Mean of log Data 0.326

Raw Statistics Log-transformed Statistics

Minimum 0.832 Minimum of Log Data -0.184

Nitrate as Nitrogen (cw-1m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 2.762

   95% Approximate Gamma UCL 3.295

   95% Adjusted Gamma UCL 3.813

97.5% Chebyshev(Mean, Sd) UCL 4.705

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.36

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 2.642

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.863

Anderson-Darling 5% Critical Value 0.723    95% Hall's Bootstrap UCL 2.591

Kolmogorov-Smirnov Test Statistic 0.165    95% Percentile Bootstrap UCL 2.619

   95% Standard Bootstrap UCL 2.609

Anderson-Darling Test Statistic 0.364    95% Bootstrap-t UCL 2.882

Adjusted Level of Significance 0.0195    95% CLT UCL 2.651

Adjusted Chi Square Value 12.36    95% Jackknife UCL 2.762

nu star 24.59

Approximate Chi Square Value (.05) 14.29 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.537 Data appear Normal at 5% Significance Level

Theta Star 1.247
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.806 Shapiro Wilk Test Statistic 0.824

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.975 SD of Detected 0.984

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 2.69 Maximum Detected 0.99

Mean of Detected 1.032 Mean of Detected -0.381

Raw Statistics Log-transformed Statistics

Minimum Detected 0.28 Minimum Detected -1.273

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Nitrate as Nitrogen (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Potential UCL to Use Use 95% Student's-t UCL 1.776

   95% Approximate Gamma UCL 1.852

   95% Adjusted Gamma UCL 1.972

97.5% Chebyshev(Mean, Sd) UCL 2.514

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.143

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 1.734

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.194

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 1.856

Kolmogorov-Smirnov Test Statistic 0.153    95% Percentile Bootstrap UCL 1.732

   95% Standard Bootstrap UCL 1.722

Anderson-Darling Test Statistic 0.205    95% Bootstrap-t UCL 1.835

Adjusted Level of Significance 0.0195    95% CLT UCL 1.734

Adjusted Chi Square Value 78.43    95% Jackknife UCL 1.776

nu star 106.3

Approximate Chi Square Value (.05) 83.53 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.645 Data appear Normal at 5% Significance Level

Theta Star 0.219

   95% Modified-t UCL 1.781    99% Chebyshev (MVUE) UCL 3.181
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Coefficient of Variation 0.138

Skewness -1.042

Median 0.98 SD of log Data 0.148

SD 0.131

Maximum 1.09 Maximum of Log Data 0.0862

Mean 0.951 Mean of log Data -0.0592

Raw Statistics Log-transformed Statistics

Minimum 0.703 Minimum of Log Data -0.352

Nitrate as Nitrogen (cw-2m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL 2.367

Note: DL/2 is not a recommended method.

AppChi2 7.999    95% KM (t) UCL 1.578

   95% Gamma Approximate UCL 1.957    95% KM (Percentile Bootstrap) UCL 1.527

Theta star 0.972

Nu star 16.05 Potential UCLs to Use

SD 0.917 97.5% KM (Chebyshev) UCL 3.035

k star 1.003 99% KM (Chebyshev) UCL 4.276

Mean 0.975    95% KM (Percentile Bootstrap) UCL 1.527

Median 0.482 95% KM (Chebyshev) UCL 2.403

Minimum 0.28    95% KM (bootstrap t) UCL 2.24

Maximum 2.69    95% KM (BCA) UCL 1.449

Assuming Gamma Distribution    95% KM (z) UCL 1.494

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.571

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.335

   95% KM (t) UCL 1.578

K-S Test Statistic 0.723 Mean 0.943

5% K-S Critical Value 0.318 SD 0.877

A-D Test Statistic 0.674 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

nu star 12.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.869 Data appear Normal at 5% Significance Level

Theta Star 1.187

   95% BCA Bootstrap UCL 1.574

   95% MLE (Tiku) UCL 1.796 SD in Original Scale 0.933

   95% Percentile Bootstrap UCL 1.519

SD 1.78 SD in Log Scale 0.937

   95% MLE (t) UCL 1.252 Mean in Original Scale 0.949

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0594 Mean in Log Scale -0.458

   95% DL/2 (t) UCL 1.567    95%  H-Stat (DL/2) UCL 4.065

Mean 0.934 Mean -0.507

SD 0.944 SD 0.978

DL/2 Substitution Method DL/2 Substitution Method
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SD of Detected 0.883 SD of Detected 0.888

Maximum Detected 2.62 Maximum Detected 0.963

Mean of Detected 0.77 Mean of Detected -0.673

Raw Statistics Log-transformed Statistics

Minimum Detected 0.251 Minimum Detected -1.382

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Nitrate as Nitrogen (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Potential UCL to Use Use 95% Student's-t UCL 1.039

   95% Approximate Gamma UCL 1.053

   95% Adjusted Gamma UCL 1.081

97.5% Chebyshev(Mean, Sd) UCL 1.241

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.412

Kolmogorov-Smirnov 5% Critical Value 0.293    95% BCA Bootstrap UCL 1.009

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.153

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 1.012

Kolmogorov-Smirnov Test Statistic 0.249    95% Percentile Bootstrap UCL 1.022

   95% Standard Bootstrap UCL 1.024

Anderson-Darling Test Statistic 0.466    95% Bootstrap-t UCL 1.019

Adjusted Level of Significance 0.0195    95% CLT UCL 1.027

Adjusted Chi Square Value 484.2    95% Jackknife UCL 1.039

nu star 550.5

Approximate Chi Square Value (.05) 497.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 34.41 Data appear Normal at 5% Significance Level

Theta Star 0.0276

   95% Modified-t UCL 1.036    99% Chebyshev (MVUE) UCL 1.447

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.169

   95% Adjusted-CLT UCL 1.009  97.5% Chebyshev (MVUE) UCL 1.263

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.039    95% H-UCL 1.059

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.874

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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AppChi2 8.331    95% KM (Chebyshev) UCL 2.01

Theta star 0.721

Nu star 16.52 Potential UCLs to Use

SD 0.82 97.5% KM (Chebyshev) UCL 2.571

k star 1.033 99% KM (Chebyshev) UCL 3.674

Mean 0.745    95% KM (Percentile Bootstrap) UCL 1.187

Median 0.337 95% KM (Chebyshev) UCL 2.01

Minimum 0.251    95% KM (bootstrap t) UCL 10.29

Maximum 2.62    95% KM (BCA) UCL 1.234

Assuming Gamma Distribution    95% KM (z) UCL 1.202

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.27

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.298

   95% KM (t) UCL 1.276

K-S Test Statistic 0.723 Mean 0.712

5% K-S Critical Value 0.318 SD 0.779

A-D Test Statistic 1.077 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

nu star 12.21

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.872 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.882

   95% BCA Bootstrap UCL 1.456

SD in Original Scale 0.83

   95% Percentile Bootstrap UCL 1.186

SD in Log Scale 0.832

Mean in Original Scale 0.718

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.717

   95% DL/2 (t) UCL 1.266    95%  H-Stat (DL/2) UCL 2.301

Mean 0.705 Mean -0.762

SD 0.837 SD 0.86

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.657 Shapiro Wilk Test Statistic 0.751

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693
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97.5% Chebyshev(Mean, Sd) UCL 5.491

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.926

Kolmogorov-Smirnov 5% Critical Value 0.299    95% BCA Bootstrap UCL 2.764

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.252

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 12.42

Kolmogorov-Smirnov Test Statistic 0.465    95% Percentile Bootstrap UCL 2.696

   95% Standard Bootstrap UCL 2.385

Anderson-Darling Test Statistic 1.834    95% Bootstrap-t UCL 14.86

Adjusted Level of Significance 0.0195    95% CLT UCL 2.468

Adjusted Chi Square Value 6.38    95% Jackknife UCL 2.632

nu star 15.68

Approximate Chi Square Value (.05) 7.739 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.98 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.415

   95% Modified-t UCL 2.741    99% Chebyshev (MVUE) UCL 4.492

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.645

   95% Adjusted-CLT UCL 3.166  97.5% Chebyshev (MVUE) UCL 3.269

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.632    95% H-UCL 2.872

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.472 Shapiro Wilk Test Statistic 0.599

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 1.34

Skewness 2.81

Median 0.789 SD of log Data 0.761

SD 1.859

Maximum 5.98 Maximum of Log Data 1.788

Mean 1.387 Mean of log Data -0.06

Raw Statistics Log-transformed Statistics

Minimum 0.594 Minimum of Log Data -0.521

Nitrate as Nitrogen (cw-3m)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

   95% Adjusted Gamma UCL 1.78

Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 1.477
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nu star 17.72

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.266 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.463

   95% BCA Bootstrap UCL 0.9

SD in Original Scale 0.446

   95% Percentile Bootstrap UCL 0.803

SD in Log Scale 0.722

Mean in Original Scale 0.553

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.839

   95% DL/2 (t) UCL 0.847    95%  H-Stat (DL/2) UCL 1.667

Mean 0.544 Mean -0.872

SD 0.452 SD 0.742

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.77 Shapiro Wilk Test Statistic 0.884

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.471 SD of Detected 0.77

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 1.28 Maximum Detected 0.247

Mean of Detected 0.586 Mean of Detected -0.798

Raw Statistics Log-transformed Statistics

Minimum Detected 0.188 Minimum Detected -1.671

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Nitrate as Nitrogen (cw-4d)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 4.252

   95% Approximate Gamma UCL 2.811

   95% Adjusted Gamma UCL 3.41
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.979 Shapiro Wilk Test Statistic 0.964

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

SD of Detected 0.253 SD of Detected 0.165

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 1.96 Maximum Detected 0.673

Mean of Detected 1.589 Mean of Detected 0.451

Raw Statistics Log-transformed Statistics

Minimum Detected 1.18 Minimum Detected 0.166

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Nitrate as Nitrogen (cw-4m)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

   95% Adjusted Gamma UCL 1.151

Note: DL/2 is not a recommended method.

AppChi2 14.2    95% KM (BCA) UCL 0.804

   95% Gamma Approximate UCL 0.994

Theta star 0.377

Nu star 24.46 Potential UCLs to Use

SD 0.437 97.5% KM (Chebyshev) UCL 1.557

k star 1.529 99% KM (Chebyshev) UCL 2.153

Mean 0.577    95% KM (Percentile Bootstrap) UCL 0.809

Median 0.443 95% KM (Chebyshev) UCL 1.254

Minimum 0.188    95% KM (bootstrap t) UCL 1.441

Maximum 1.28    95% KM (BCA) UCL 0.804

Assuming Gamma Distribution    95% KM (z) UCL 0.817

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.855

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.161

   95% KM (t) UCL 0.857

K-S Test Statistic 0.715 Mean 0.552

5% K-S Critical Value 0.315 SD 0.419

A-D Test Statistic 0.567 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-1) was not processed!

Nitrate as Nitrogen (mw-1)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

   95% Adjusted Gamma UCL 1.815

Note: DL/2 is not a recommended method.

AppChi2 279.8    95% KM (t) UCL 1.724

   95% Gamma Approximate UCL 1.753    95% KM (Percentile Bootstrap) UCL 1.703

Theta star 0.0765

Nu star 320.2 Potential UCLs to Use

SD 0.285 97.5% KM (Chebyshev) UCL 2.152

k star 20.02 99% KM (Chebyshev) UCL 2.516

Mean 1.531    95% KM (Percentile Bootstrap) UCL 1.703

Median 1.515 95% KM (Chebyshev) UCL 1.966

Minimum 1.129    95% KM (bootstrap t) UCL 1.717

Maximum 1.96    95% KM (BCA) UCL 1.736

Assuming Gamma Distribution    95% KM (z) UCL 1.699

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.729

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0984

   95% KM (t) UCL 1.724

K-S Test Statistic 0.707 Mean 1.538

5% K-S Critical Value 0.311 SD 0.258

A-D Test Statistic 0.217 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

nu star 355.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 25.39 Data appear Normal at 5% Significance Level

Theta Star 0.0626

   95% BCA Bootstrap UCL 1.679

   95% MLE (Tiku) UCL 1.756 SD in Original Scale 0.302

   95% Percentile Bootstrap UCL 1.683

SD 0.234 SD in Log Scale 0.209

   95% MLE (t) UCL 1.746 Mean in Original Scale 1.521

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.589 Mean in Log Scale 0.401

   95% DL/2 (t) UCL 1.793    95%  H-Stat (DL/2) UCL 5.901

Mean 1.396 Mean 0.0206

SD 0.592 SD 1.228

DL/2 Substitution Method DL/2 Substitution Method
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Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 12.96

Anderson-Darling 5% Critical Value 0.712    95% Hall's Bootstrap UCL 12

Kolmogorov-Smirnov Test Statistic 0.281    95% Percentile Bootstrap UCL 12.97

   95% Standard Bootstrap UCL 12.89

Anderson-Darling Test Statistic 0.746    95% Bootstrap-t UCL 14.06

Adjusted Level of Significance 0.0158    95% CLT UCL 13.13

Adjusted Chi Square Value 12.07    95% Jackknife UCL 13.76

nu star 24.7

Approximate Chi Square Value (.05) 14.38 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.764 Data appear Normal at 5% Significance Level

Theta Star 5.469

   95% Modified-t UCL 13.75    99% Chebyshev (MVUE) UCL 35

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.83

   95% Adjusted-CLT UCL 13.07  97.5% Chebyshev (MVUE) UCL 25.61

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.76    95% H-UCL 22.5

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.821 Shapiro Wilk Test Statistic 0.786

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.58

Skewness -0.0701

Median 10.6 SD of log Data 0.681

SD 5.595

Maximum 16.1 Maximum of Log Data 2.779

Mean 9.647 Mean of log Data 2.086

Raw Statistics Log-transformed Statistics

Minimum 3.816 Minimum of Log Data 1.339

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Nitrate as Nitrogen (mw-10)
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Anderson-Darling 5% Critical Value 0.731    95% Hall's Bootstrap UCL 10.51

Kolmogorov-Smirnov Test Statistic 0.32    95% Percentile Bootstrap UCL 9.752

   95% Standard Bootstrap UCL 9.844

Anderson-Darling Test Statistic 0.59    95% Bootstrap-t UCL 10.82

Adjusted Level of Significance 0.0195    95% CLT UCL 9.974

Adjusted Chi Square Value 5.44    95% Jackknife UCL 10.44

nu star 14.17

Approximate Chi Square Value (.05) 6.685 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.885 Data appear Normal at 5% Significance Level

Theta Star 7.791

   95% Modified-t UCL 10.49    99% Chebyshev (MVUE) UCL 41.36

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 22.56

   95% Adjusted-CLT UCL 10.3  97.5% Chebyshev (MVUE) UCL 28.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10.44    95% H-UCL 50.59

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk Test Statistic 0.86

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.767

Skewness 0.461

Median 8.37 SD of log Data 1.181

SD 5.289

Maximum 16.4 Maximum of Log Data 2.797

Mean 6.898 Mean of log Data 1.493

Raw Statistics Log-transformed Statistics

Minimum 0.519 Minimum of Log Data -0.655

Nitrate as Nitrogen (mw-11)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 13.76

   95% Approximate Gamma UCL 16.57

   95% Adjusted Gamma UCL 19.74

97.5% Chebyshev(Mean, Sd) UCL 22.85

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.69

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.86
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nu star 22.31

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.594 Data appear Normal at 5% Significance Level

Theta Star 2.01

   95% Modified-t UCL 4.382    99% Chebyshev (MVUE) UCL 13.93

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.032

   95% Adjusted-CLT UCL 4.03  97.5% Chebyshev (MVUE) UCL 10.02

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.413    95% H-UCL 10.36

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.783

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.514

Skewness -0.784

Median 4.13 SD of log Data 0.809

SD 1.646

Maximum 4.7 Maximum of Log Data 1.548

Mean 3.204 Mean of log Data 0.962

Raw Statistics Log-transformed Statistics

Minimum 0.519 Minimum of Log Data -0.655

Nitrate as Nitrogen (mw-12)

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Potential UCL to Use Use 95% Student's-t UCL 10.44

   95% Approximate Gamma UCL 14.62

   95% Adjusted Gamma UCL 17.96

97.5% Chebyshev(Mean, Sd) UCL 18.58

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 25.5

Kolmogorov-Smirnov 5% Critical Value 0.3    95% BCA Bootstrap UCL 10.01

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 15.05
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.985

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.347    95% H-UCL 8.344

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.74 Shapiro Wilk Test Statistic 0.74

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.6

Skewness -0.354

Median 4.2 SD of log Data 0.759

SD 1.809

Maximum 4.68 Maximum of Log Data 1.543

Mean 3.018 Mean of log Data 0.89

Raw Statistics Log-transformed Statistics

Minimum 0.948 Minimum of Log Data -0.053

Nitrate as Nitrogen (mw-13)

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Potential UCL to Use Use 95% Student's-t UCL 4.413

   95% Approximate Gamma UCL 5.686

   95% Adjusted Gamma UCL 6.85

97.5% Chebyshev(Mean, Sd) UCL 7.089

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.393

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 4.043

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.915

Anderson-Darling 5% Critical Value 0.713    95% Hall's Bootstrap UCL 3.937

Kolmogorov-Smirnov Test Statistic 0.308    95% Percentile Bootstrap UCL 4.111

   95% Standard Bootstrap UCL 4.163

Anderson-Darling Test Statistic 0.644    95% Bootstrap-t UCL 4.19

Adjusted Level of Significance 0.0158    95% CLT UCL 4.227

Adjusted Chi Square Value 10.43    95% Jackknife UCL 4.413

Approximate Chi Square Value (.05) 12.57 Nonparametric Statistics
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Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.709 Shapiro Wilk Test Statistic 0.699

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Skewness -0.626

SD 2.207

Coefficient of Variation 0.568

Mean 3.884 Mean of log Data 1.138

Median 5.275 SD of log Data 0.777

Minimum 1.106 Minimum of Log Data 0.101

Maximum 5.74 Maximum of Log Data 1.747

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Recommended UCL exceeds the maximum observation

Nitrate as Nitrogen (mw-14)

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 5.999

   95% Approximate Gamma UCL 5.45

   95% Adjusted Gamma UCL 6.606

97.5% Chebyshev(Mean, Sd) UCL 7.289

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.823

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 3.986

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.999

Anderson-Darling 5% Critical Value 0.714    95% Hall's Bootstrap UCL 3.736

Kolmogorov-Smirnov Test Statistic 0.347    95% Percentile Bootstrap UCL 4.023

   95% Standard Bootstrap UCL 4.035

Anderson-Darling Test Statistic 1.016    95% Bootstrap-t UCL 4.13

Adjusted Level of Significance 0.0158    95% CLT UCL 4.143

Adjusted Chi Square Value 9.68    95% Jackknife UCL 4.347

nu star 21.19

Approximate Chi Square Value (.05) 11.73 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.514 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.994

   95% Modified-t UCL 4.331    99% Chebyshev (MVUE) UCL 11.98

   95% Adjusted-CLT UCL 4.045  97.5% Chebyshev (MVUE) UCL 8.669
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Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 0.79

SD 3.255

Coefficient of Variation 0.819

Mean 3.972 Mean of log Data 1.006

Median 4.6 SD of log Data 1.005

Minimum 0.723 Minimum of Log Data -0.325

Maximum 9.73 Maximum of Log Data 2.275

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Recommended UCL exceeds the maximum observation

Nitrate as Nitrogen (mw-15)

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 7.285

   95% Approximate Gamma UCL 6.585

   95% Adjusted Gamma UCL 7.588

97.5% Chebyshev(Mean, Sd) UCL 8.757

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.65

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 4.958

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.285

Anderson-Darling 5% Critical Value 0.723    95% Hall's Bootstrap UCL 4.758

Kolmogorov-Smirnov Test Statistic 0.378    95% Percentile Bootstrap UCL 4.989

   95% Standard Bootstrap UCL 5.081

Anderson-Darling Test Statistic 1.298    95% Bootstrap-t UCL 5.049

Adjusted Level of Significance 0.0195    95% CLT UCL 5.167

Adjusted Chi Square Value 13.18    95% Jackknife UCL 5.362

nu star 25.75

Approximate Chi Square Value (.05) 15.19 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.609 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.413

   95% Modified-t UCL 5.333    99% Chebyshev (MVUE) UCL 15.28

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.961

   95% Adjusted-CLT UCL 4.983  97.5% Chebyshev (MVUE) UCL 11.09

   95% Student's-t UCL 5.362    95% H-UCL 9.906
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Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.625

Skewness -0.375

Median 4.8 SD of log Data 0.808

SD 2.023

Maximum 4.9 Maximum of Log Data 1.589

Mean 3.238 Mean of log Data 0.934

Raw Statistics Log-transformed Statistics

Minimum 0.994 Minimum of Log Data -0.0065

Nitrate as Nitrogen (mw-19)

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Potential UCL to Use Use 95% Student's-t UCL 6.363

   95% Approximate Gamma UCL 8.7

   95% Adjusted Gamma UCL 11.29

97.5% Chebyshev(Mean, Sd) UCL 11.66

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.21

Kolmogorov-Smirnov 5% Critical Value 0.317    95% BCA Bootstrap UCL 6.216

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.335

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 6.528

Kolmogorov-Smirnov Test Statistic 0.247    95% Percentile Bootstrap UCL 5.924

   95% Standard Bootstrap UCL 5.803

Anderson-Darling Test Statistic 0.431    95% Bootstrap-t UCL 6.815

Adjusted Level of Significance 0.0158    95% CLT UCL 5.996

Adjusted Chi Square Value 4.644    95% Jackknife UCL 6.363

nu star 13.2

Approximate Chi Square Value (.05) 6.025 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.943 Data appear Normal at 5% Significance Level

Theta Star 4.214

   95% Modified-t UCL 6.424    99% Chebyshev (MVUE) UCL 19.79

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.99

   95% Adjusted-CLT UCL 6.388  97.5% Chebyshev (MVUE) UCL 13.96

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.363    95% H-UCL 20.79

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk Test Statistic 0.895
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SD 4.593

Mean 9.501 Mean of log Data 2.132

Median 9.6 SD of log Data 0.529

Minimum 2.935 Minimum of Log Data 1.077

Maximum 23.2 Maximum of Log Data 3.144

Number of Valid Observations 19 Number of Distinct Observations 18

Raw Statistics Log-transformed Statistics

Recommended UCL exceeds the maximum observation

Nitrate as Nitrogen (mw-20-100)

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 6.572

   95% Approximate Gamma UCL 6.062

   95% Adjusted Gamma UCL 7.44

97.5% Chebyshev(Mean, Sd) UCL 8.014

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.85

Kolmogorov-Smirnov 5% Critical Value 0.315    95% BCA Bootstrap UCL 4.324

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.572

Anderson-Darling 5% Critical Value 0.714    95% Hall's Bootstrap UCL 4.043

Kolmogorov-Smirnov Test Statistic 0.373    95% Percentile Bootstrap UCL 4.328

   95% Standard Bootstrap UCL 4.402

Anderson-Darling Test Statistic 1.195    95% Bootstrap-t UCL 4.44

Adjusted Level of Significance 0.0158    95% CLT UCL 4.496

Adjusted Chi Square Value 8.341    95% Jackknife UCL 4.724

nu star 19.16

Approximate Chi Square Value (.05) 10.24 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.369 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.366

   95% Modified-t UCL 4.706    99% Chebyshev (MVUE) UCL 13.53

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.804

   95% Adjusted-CLT UCL 4.38  97.5% Chebyshev (MVUE) UCL 9.737

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.724    95% H-UCL 10.05

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.685 Shapiro Wilk Test Statistic 0.695

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.786 Shapiro Wilk Test Statistic 0.863

Coefficient of Variation 0.318

Skewness 1.677

Median 10.6 SD of log Data 0.296

SD 3.195

Maximum 20.4 Maximum of Log Data 3.016

Mean 10.04 Mean of log Data 2.264

Raw Statistics Log-transformed Statistics

Minimum 6.097 Minimum of Log Data 1.808

Nitrate as Nitrogen (mw-20-130)

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 16

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 14.09

   95% Approximate Gamma UCL 11.69

   95% Adjusted Gamma UCL 11.91

97.5% Chebyshev(Mean, Sd) UCL 16.08

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.98

Kolmogorov-Smirnov 5% Critical Value 0.199    95% BCA Bootstrap UCL 11.49

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14.09

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 12.71

Kolmogorov-Smirnov Test Statistic 0.263    95% Percentile Bootstrap UCL 11.35

   95% Standard Bootstrap UCL 11.15

Anderson-Darling Test Statistic 1.165    95% Bootstrap-t UCL 11.76

Adjusted Level of Significance 0.0369    95% CLT UCL 11.23

Adjusted Chi Square Value 112.3    95% Jackknife UCL 11.33

nu star 140.8

Approximate Chi Square Value (.05) 114.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.706 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.563

   95% Modified-t UCL 11.38    99% Chebyshev (MVUE) UCL 21.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14.92

   95% Adjusted-CLT UCL 11.54  97.5% Chebyshev (MVUE) UCL 17.21

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11.33    95% H-UCL 12.51

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.851 Shapiro Wilk Test Statistic 0.862

Skewness 1.203

Relevant UCL Statistics

Coefficient of Variation 0.483
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12.3    95% H-UCL 13.44

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.801 Shapiro Wilk Test Statistic 0.789

Coefficient of Variation 0.43

Skewness 1.468

Median 9.835 SD of log Data 0.485

SD 4.533

Maximum 25.1 Maximum of Log Data 3.223

Mean 10.55 Mean of log Data 2.261

Raw Statistics Log-transformed Statistics

Minimum 2.484 Minimum of Log Data 0.91

General Statistics

Number of Valid Observations 20 Number of Distinct Observations 19

or 95% Modified-t UCL 11.36

Nitrate as Nitrogen (mw-20-70)

Potential UCL to Use Use 95% Student's-t UCL 11.31

   95% Approximate Gamma UCL 11.36

   95% Adjusted Gamma UCL 11.48

97.5% Chebyshev(Mean, Sd) UCL 14.62

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17.34

Kolmogorov-Smirnov 5% Critical Value 0.198    95% BCA Bootstrap UCL 11.58

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.24

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 13.54

Kolmogorov-Smirnov Test Statistic 0.22    95% Percentile Bootstrap UCL 11.21

   95% Standard Bootstrap UCL 11.23

Anderson-Darling Test Statistic 1.134    95% Bootstrap-t UCL 11.69

Adjusted Level of Significance 0.0369    95% CLT UCL 11.25

Adjusted Chi Square Value 334.2    95% Jackknife UCL 11.31

nu star 382.2

Approximate Chi Square Value (.05) 337.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.06 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.999

   95% Modified-t UCL 11.36    99% Chebyshev (MVUE) UCL 16.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13.04

   95% Adjusted-CLT UCL 11.55  97.5% Chebyshev (MVUE) UCL 14.34

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11.31    95% H-UCL 11.44

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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SD of Detected 1.919 SD of Detected 0.426

Maximum Detected 6.751 Maximum Detected 1.91

Mean of Detected 4.96 Mean of Detected 1.545

Raw Statistics Log-transformed Statistics

Minimum Detected 2.935 Minimum Detected 1.077

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

General Statistics

Number of Valid Data 8 Number of Detected Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-22)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-21) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

or 95% Modified-t UCL 12.36

Nitrate as Nitrogen (mw-21)

Potential UCL to Use Use 95% Student's-t UCL 12.3

   95% Approximate Gamma UCL 12.63

   95% Adjusted Gamma UCL 12.81

97.5% Chebyshev(Mean, Sd) UCL 16.88

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.63

Kolmogorov-Smirnov 5% Critical Value 0.194    95% BCA Bootstrap UCL 12.46

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14.97

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 14.96

Kolmogorov-Smirnov Test Statistic 0.261    95% Percentile Bootstrap UCL 12.31

   95% Standard Bootstrap UCL 12.17

Anderson-Darling Test Statistic 1.695    95% Bootstrap-t UCL 12.75

Adjusted Level of Significance 0.038    95% CLT UCL 12.22

Adjusted Chi Square Value 152.2    95% Jackknife UCL 12.3

nu star 184.9

Approximate Chi Square Value (.05) 154.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.623 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.282

   95% Modified-t UCL 12.36    99% Chebyshev (MVUE) UCL 22.66

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 15.95

   95% Adjusted-CLT UCL 12.57  97.5% Chebyshev (MVUE) UCL 18.21
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SD     N/A    97.5% KM (Chebyshev) UCL 7.404

Mean     N/A       95% KM (Percentile Bootstrap) UCL 6.751

Median     N/A    95% KM (Chebyshev) UCL 6.283

Minimum     N/A       95% KM (bootstrap t) UCL 4.624

Maximum     N/A       95% KM (BCA) UCL 6.751

Assuming Gamma Distribution    95% KM (z) UCL 4.672

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.319

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.594

   95% KM (t) UCL 4.82

K-S Test Statistic     N/A    Mean 3.695

5% K-S Critical Value     N/A    SD 1.372

A-D Test Statistic 0.289 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 4.164

SD in Original Scale 2.158

   95% Percentile Bootstrap UCL 3.926

SD in Log Scale 0.723

Mean in Original Scale 2.679

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.738

   95% DL/2 (t) UCL 4.001    95%  H-Stat (DL/2) UCL 3.416

Mean 2.36 Mean 0.233

SD 2.449 SD 1.303

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.989 Shapiro Wilk Test Statistic 0.956

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693
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nu star 31.25

Approximate Chi Square Value (.05) 19.48 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.604 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.18

   95% Modified-t UCL 3.937    99% Chebyshev (MVUE) UCL 10.67

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.461

   95% Adjusted-CLT UCL 3.413  97.5% Chebyshev (MVUE) UCL 7.88

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.002    95% H-UCL 6.86

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.714 Shapiro Wilk Test Statistic 0.626

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.367

Skewness -2.081

Median 3.565 SD of log Data 0.581

SD 1.128

Maximum 3.839 Maximum of Log Data 1.345

Mean 3.074 Mean of log Data 1.019

Raw Statistics Log-transformed Statistics

Minimum 0.86 Minimum of Log Data -0.151

Nitrate as Nitrogen (mw-23)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 4.82

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 6.751

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

k star     N/A    99% KM (Chebyshev) UCL 9.604
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.87

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.78    95% H-UCL 27.76

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.835 Shapiro Wilk Test Statistic 0.819

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness -0.321

SD 6.278

Coefficient of Variation 0.562

Mean 11.17 Mean of log Data 2.227

Median 15 SD of log Data 0.708

Minimum 3.477 Minimum of Log Data 1.246

Maximum 18.3 Maximum of Log Data 2.907

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Recommended UCL exceeds the maximum observation

Nitrate as Nitrogen (mw-24a)

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 5.081

   95% Approximate Gamma UCL 4.932

   95% Adjusted Gamma UCL 5.925

97.5% Chebyshev(Mean, Sd) UCL 5.949

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.655

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 3.585

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.081

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 3.512

Kolmogorov-Smirnov Test Statistic 0.353    95% Percentile Bootstrap UCL 3.648

   95% Standard Bootstrap UCL 3.778

Anderson-Darling Test Statistic 1.119    95% Bootstrap-t UCL 3.69

Adjusted Level of Significance 0.0122    95% CLT UCL 3.831

Adjusted Chi Square Value 16.22    95% Jackknife UCL 4.002
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.99    95% H-UCL 18.89

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.847

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Coefficient of Variation 0.405

Skewness -0.661

Median 11.8 SD of log Data 0.542

SD 4.456

Maximum 16 Maximum of Log Data 2.773

Mean 11 Mean of log Data 2.294

Raw Statistics Log-transformed Statistics

Minimum 3.161 Minimum of Log Data 1.151

Nitrate as Nitrogen (mw-24b)

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Potential UCL to Use Use 95% Student's-t UCL 15.78

   95% Approximate Gamma UCL 19.33

   95% Adjusted Gamma UCL 23.09

97.5% Chebyshev(Mean, Sd) UCL 25.99

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 34.78

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 14.68

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21.51

Anderson-Darling 5% Critical Value 0.713    95% Hall's Bootstrap UCL 13.83

Kolmogorov-Smirnov Test Statistic 0.335    95% Percentile Bootstrap UCL 14.86

   95% Standard Bootstrap UCL 14.86

Anderson-Darling Test Statistic 0.701    95% Bootstrap-t UCL 15.37

Adjusted Level of Significance 0.0158    95% CLT UCL 15.07

Adjusted Chi Square Value 11.65    95% Jackknife UCL 15.78

nu star 24.09

Approximate Chi Square Value (.05) 13.92 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.721 Data appear Normal at 5% Significance Level

Theta Star 6.49

   95% Modified-t UCL 15.73    99% Chebyshev (MVUE) UCL 42.1

   95% Adjusted-CLT UCL 14.76  97.5% Chebyshev (MVUE) UCL 30.68
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UCL Statistics

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 4 Maximum Non-Detect 1.386

SD of Detected 0.667 SD of Detected 0.276

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 3.161 Maximum Detected 1.151

Mean of Detected 2.514 Mean of Detected 0.897

Raw Statistics Log-transformed Statistics

Minimum Detected 1.829 Minimum Detected 0.604

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Nitrate as Nitrogen (mw-24br)

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Potential UCL to Use Use 95% Student's-t UCL 13.99

   95% Approximate Gamma UCL 15.76

   95% Adjusted Gamma UCL 17.34

97.5% Chebyshev(Mean, Sd) UCL 20.84

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 26.68

Kolmogorov-Smirnov 5% Critical Value 0.295    95% BCA Bootstrap UCL 13.22

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.87

Anderson-Darling 5% Critical Value 0.719    95% Hall's Bootstrap UCL 13.15

Kolmogorov-Smirnov Test Statistic 0.223    95% Percentile Bootstrap UCL 13.5

   95% Standard Bootstrap UCL 13.42

Anderson-Darling Test Statistic 0.42    95% Bootstrap-t UCL 13.6

Adjusted Level of Significance 0.0195    95% CLT UCL 13.59

Adjusted Chi Square Value 32.35    95% Jackknife UCL 13.99

nu star 50.97

Approximate Chi Square Value (.05) 35.57 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.185 Data appear Normal at 5% Significance Level

Theta Star 3.454

   95% Modified-t UCL 13.93    99% Chebyshev (MVUE) UCL 32.97

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.77

   95% Adjusted-CLT UCL 13.2  97.5% Chebyshev (MVUE) UCL 24.88
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Raw Statistics Log-transformed Statistics

Minimum 1.219 Minimum of Log Data 0.198

Nitrate as Nitrogen (mw-25)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 13

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 2.835

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 3.161

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 4.084

k star     N/A    99% KM (Chebyshev) UCL 5.177

Mean     N/A       95% KM (Percentile Bootstrap) UCL 3.161

Median     N/A    95% KM (Chebyshev) UCL 3.527

Minimum     N/A       95% KM (bootstrap t) UCL 2.616

Maximum     N/A       95% KM (BCA) UCL 3.161

Assuming Gamma Distribution    95% KM (z) UCL 2.726

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.901

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.295

   95% KM (t) UCL 2.835

K-S Test Statistic     N/A    Mean 2.24

5% K-S Critical Value     N/A    SD 0.539

A-D Test Statistic 0.259 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 2.531

SD in Original Scale 0.707

   95% Percentile Bootstrap UCL 2.465

SD in Log Scale 0.342

Mean in Original Scale 2.039

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.663

   95% DL/2 (t) UCL 2.661    95%  H-Stat (DL/2) UCL 3.059

Mean 1.799 Mean 0.333

SD 1.049 SD 0.928

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.998 Shapiro Wilk Test Statistic 0.985
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Coefficient of Variation 0.347

Median 4.9 SD of log Data 0.473

SD 1.624

Maximum 7.84 Maximum of Log Data 2.059

Mean 4.678 Mean of log Data 1.459

Raw Statistics Log-transformed Statistics

Minimum 1.332 Minimum of Log Data 0.287

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 14

or 95% Modified-t UCL 3.968

Nitrate as Nitrogen (mw-26)

Potential UCL to Use Use 95% Student's-t UCL 3.986

   95% Approximate Gamma UCL 4.193

   95% Adjusted Gamma UCL 4.28

97.5% Chebyshev(Mean, Sd) UCL 5.194

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.19

Kolmogorov-Smirnov 5% Critical Value 0.215    95% BCA Bootstrap UCL 3.869

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.687

Anderson-Darling 5% Critical Value 0.74    95% Hall's Bootstrap UCL 3.836

Kolmogorov-Smirnov Test Statistic 0.399    95% Percentile Bootstrap UCL 3.915

   95% Standard Bootstrap UCL 3.943

Anderson-Darling Test Statistic 2.794    95% Bootstrap-t UCL 3.912

Adjusted Level of Significance 0.0335    95% CLT UCL 3.957

Adjusted Chi Square Value 157.3    95% Jackknife UCL 3.986

nu star 191.5

Approximate Chi Square Value (.05) 160.5 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.986 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.587

   95% Modified-t UCL 3.968    99% Chebyshev (MVUE) UCL 7.525

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.307

   95% Adjusted-CLT UCL 3.841  97.5% Chebyshev (MVUE) UCL 6.055

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.986    95% H-UCL 4.494

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.693 Shapiro Wilk Test Statistic 0.628

Coefficient of Variation 0.306

Skewness -1.606

Median 3.935 SD of log Data 0.433

SD 1.076

Maximum 4.58 Maximum of Log Data 1.522

Mean 3.514 Mean of log Data 1.187
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 1 Maximum Non-Detect 0

SD of Detected 0.0452 SD of Detected 0.203

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Detected 0.271 Maximum Detected -1.306

Mean of Detected 0.226 Mean of Detected -1.502

Raw Statistics Log-transformed Statistics

Minimum Detected 0.181 Minimum Detected -1.711

Number of Distinct Detected Data 3 Number of Non-Detect Data 14

Percent Non-Detects 82.35%

General Statistics

Number of Valid Data 17 Number of Detected Data 3

or 95% Modified-t UCL 5.355

Nitrate as Nitrogen (mw-27-20)

Potential UCL to Use Use 95% Student's-t UCL 5.366

   95% Approximate Gamma UCL 5.639

   95% Adjusted Gamma UCL 5.752

97.5% Chebyshev(Mean, Sd) UCL 7.139

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.598

Kolmogorov-Smirnov 5% Critical Value 0.21    95% BCA Bootstrap UCL 5.24

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.396

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 5.272

Kolmogorov-Smirnov Test Statistic 0.335    95% Percentile Bootstrap UCL 5.297

   95% Standard Bootstrap UCL 5.292

Anderson-Darling Test Statistic 1.839    95% Bootstrap-t UCL 5.278

Adjusted Level of Significance 0.0346    95% CLT UCL 5.326

Adjusted Chi Square Value 140.1    95% Jackknife UCL 5.366

nu star 172.3

Approximate Chi Square Value (.05) 142.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.067 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.923

   95% Modified-t UCL 5.355    99% Chebyshev (MVUE) UCL 10.39

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.236

   95% Adjusted-CLT UCL 5.256  97.5% Chebyshev (MVUE) UCL 8.3

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.366    95% H-UCL 6.1

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.747

Skewness -0.686
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AppChi2     N/A       95% KM (t) UCL 0.227

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.295

k star     N/A    99% KM (Chebyshev) UCL 0.352

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.266

Minimum     N/A       95% KM (bootstrap t) UCL 0.223

Maximum     N/A       95% KM (BCA) UCL 0.271

Assuming Gamma Distribution    95% KM (z) UCL 0.225

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.232

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0152

   95% KM (t) UCL 0.227

K-S Test Statistic     N/A    Mean 0.2

5% K-S Critical Value     N/A    SD 0.0329

A-D Test Statistic 0.248 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.211

SD in Original Scale 0.0333

   95% Percentile Bootstrap UCL 0.21

SD in Log Scale 0.165

Mean in Original Scale 0.197

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.638

   95% DL/2 (t) UCL 0.26    95%  H-Stat (DL/2) UCL 0.265

Mean 0.219 Mean -1.608

SD 0.0959 SD 0.449

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 0.997

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 1 Maximum Non-Detect 0

SD of Detected 0.111 SD of Detected 0.31

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Detected 0.474 Maximum Detected -0.746

Mean of Detected 0.399 Mean of Detected -0.949

Raw Statistics Log-transformed Statistics

Minimum Detected 0.271 Minimum Detected -1.306

Number of Distinct Detected Data 3 Number of Non-Detect Data 14

Percent Non-Detects 82.35%

Nitrate as Nitrogen (mw-28-25)

General Statistics

Number of Valid Data 17 Number of Detected Data 3

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-27-85) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-27-85)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-27-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-27-60)

General Statistics

Number of Valid Data 4 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.
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AppChi2     N/A       95% KM (t) UCL 0.382

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.474

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.544

k star     N/A    99% KM (Chebyshev) UCL 0.678

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.474

Median     N/A    95% KM (Chebyshev) UCL 0.476

Minimum     N/A       95% KM (bootstrap t) UCL 0.356

Maximum     N/A       95% KM (BCA) UCL 0.474

Assuming Gamma Distribution    95% KM (z) UCL 0.378

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.428

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0361

   95% KM (t) UCL 0.382

K-S Test Statistic     N/A    Mean 0.319

5% K-S Critical Value     N/A    SD 0.0833

A-D Test Statistic 0.509 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.325

SD in Original Scale 0.107

   95% Percentile Bootstrap UCL 0.321

SD in Log Scale 0.374

Mean in Original Scale 0.278

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.345

   95% DL/2 (t) UCL 0.315    95%  H-Stat (DL/2) UCL 0.29

Mean 0.27 Mean -1.375

SD 0.106 SD 0.378

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.815

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.999 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.467 Mean of Detected -0.888

SD of Detected 0.26 SD of Detected 0.646

Minimum Detected 0.203 Minimum Detected -1.593

Maximum Detected 0.723 Maximum Detected -0.325

Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-29)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-28-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Percent Non-Detects 75.00%

Nitrate as Nitrogen (mw-28-90)

General Statistics

Number of Valid Data 4 Number of Detected Data 1

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-3) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Valid Observations 2 Number of Distinct Observations 2

Note: DL/2 is not a recommended method.

Nitrate as Nitrogen (mw-3)

General Statistics

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.723

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.554

k star     N/A    99% KM (Chebyshev) UCL 1.374

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.796

SD     N/A    97.5% KM (Chebyshev) UCL 0.991

Maximum     N/A       95% KM (BCA) UCL     N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.723

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.583

Minimum     N/A       95% KM (bootstrap t) UCL 0.461

   95% KM (t) UCL 0.554

Assuming Gamma Distribution    95% KM (z) UCL 0.516

5% K-S Critical Value     N/A    SD 0.199

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.103

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.346

A-D Test Statistic 0.273 Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.462

   95% BCA Bootstrap UCL 0.49

Mean in Original Scale 0.309

SD in Original Scale 0.241

MLE method failed to converge properly Mean in Log Scale -1.409

SD in Log Scale 0.735

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.231 SD 0.7

   95% DL/2 (t) UCL 0.515    95%  H-Stat (DL/2) UCL 0.37

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.325 Mean -1.327

Assuming Normal Distribution Assuming Lognormal Distribution
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Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 7.202

   95% BCA Bootstrap UCL 7.517

Mean in Original Scale 5.908

SD in Original Scale 3.091

MLE method failed to converge properly Mean in Log Scale 1.679

SD in Log Scale 0.427

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 24.5 SD 1.693

   95% DL/2 (t) UCL 20.3    95%  H-Stat (DL/2) UCL 19.12

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.56 Mean 0.715

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.79 Shapiro Wilk Test Statistic 0.797

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 200 Maximum Non-Detect 5.298

Mean of Detected 11.65 Mean of Detected 2.442

SD of Detected 2.388 SD of Detected 0.196

Minimum Detected 10.16 Minimum Detected 2.319

Maximum Detected 14.41 Maximum Detected 2.668

Percent Non-Detects 81.25%

Raw Statistics Log-transformed Statistics

Number of Valid Data 16 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 13

Nitrate as Nitrogen (mw-30-30)

General Statistics
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5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.904 Shapiro Wilk Test Statistic 0.884

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 2.064 Mean of Detected 0.393

SD of Detected 1.487 SD of Detected 1.05

Minimum Detected 0.28 Minimum Detected -1.273

Maximum Detected 3.7 Maximum Detected 1.308

Percent Non-Detects 58.33%

Raw Statistics Log-transformed Statistics

Number of Valid Data 12 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 7

Note: DL/2 is not a recommended method.

Nitrate as Nitrogen (mw-30-50)

General Statistics

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 14.41

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 11.04

k star     N/A    99% KM (Chebyshev) UCL 13.78

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 11.92

SD     N/A    97.5% KM (Chebyshev) UCL 12.55

Maximum     N/A       95% KM (BCA) UCL     N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL 14.41

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.89

Minimum     N/A       95% KM (bootstrap t) UCL 14.98

   95% KM (t) UCL 11.04

Assuming Gamma Distribution    95% KM (z) UCL 11.01

5% K-S Critical Value     N/A    SD 1.056

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.334

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 10.46

A-D Test Statistic 0.549 Nonparametric Statistics

nu star     N/A    



1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

A B C D E F G H I J K L

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-31-135) was not processed!

Nitrate as Nitrogen (mw-31-135)

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

   95% Adjusted Gamma UCL 3.346

Note: DL/2 is not a recommended method.

AppChi2 43.29    95% KM (t) UCL 1.736

   95% Gamma Approximate UCL 3.178    95% KM (Percentile Bootstrap) UCL 2.228

Theta star 0.914

Nu star 60.12 Potential UCLs to Use

SD 1.043 97.5% KM (Chebyshev) UCL 3.501

k star 2.505 99% KM (Chebyshev) UCL 4.971

Mean 2.288    95% KM (Percentile Bootstrap) UCL 2.228

Median 2.253 95% KM (Chebyshev) UCL 2.753

Minimum 0.28    95% KM (bootstrap t) UCL 1.86

Maximum 3.7    95% KM (BCA) UCL 3.5

Assuming Gamma Distribution    95% KM (z) UCL 1.676

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.754

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.397

   95% KM (t) UCL 1.736

K-S Test Statistic 0.686 Mean 1.023

5% K-S Critical Value 0.361 SD 1.229

A-D Test Statistic 0.324 Nonparametric Statistics

5% A-D Critical Value 0.686 Kaplan-Meier (KM) Method

nu star 7.953

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.795 Data appear Normal at 5% Significance Level

Theta Star 2.595

   95% BCA Bootstrap UCL 1.805

   95% MLE (Tiku) UCL 3.583 SD in Original Scale 1.276

   95% Percentile Bootstrap UCL 1.66

SD 1.103 SD in Log Scale 1.243

   95% MLE (t) UCL 3.177 Mean in Original Scale 1.053

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.605 Mean in Log Scale -0.621

   95% DL/2 (t) UCL 1.677    95%  H-Stat (DL/2) UCL 2.262

Mean 1.006 Mean -0.645

SD 1.295 SD 1.114

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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or 95% Modified-t UCL 4.995

Nitrate as Nitrogen (mw-32-20)

Potential UCL to Use Use 95% Student's-t UCL 5.008

   95% Approximate Gamma UCL 5.18

   95% Adjusted Gamma UCL 5.262

97.5% Chebyshev(Mean, Sd) UCL 6.406

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.558

Kolmogorov-Smirnov 5% Critical Value 0.209    95% BCA Bootstrap UCL 4.889

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.82

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 4.891

Kolmogorov-Smirnov Test Statistic 0.238    95% Percentile Bootstrap UCL 4.925

   95% Standard Bootstrap UCL 4.961

Anderson-Darling Test Statistic 1.228    95% Bootstrap-t UCL 4.935

Adjusted Level of Significance 0.0346    95% CLT UCL 4.977

Adjusted Chi Square Value 226.7    95% Jackknife UCL 5.008

nu star 267.2

Approximate Chi Square Value (.05) 230.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.858 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.568

   95% Modified-t UCL 4.995    99% Chebyshev (MVUE) UCL 8.591

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.298

   95% Adjusted-CLT UCL 4.892  97.5% Chebyshev (MVUE) UCL 7.071

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.008    95% H-UCL 5.402

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.787

Coefficient of Variation 0.287

Skewness -1.052

Median 4.93 SD of log Data 0.368

SD 1.281

Maximum 6.2 Maximum of Log Data 1.825

Mean 4.466 Mean of log Data 1.443

Raw Statistics Log-transformed Statistics

Minimum 1.784 Minimum of Log Data 0.579

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

Nitrate as Nitrogen (mw-31-60)
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.744 Shapiro Wilk Test Statistic 0.763

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 1 Maximum Non-Detect 0

Mean of Detected 1.121 Mean of Detected 0.103

SD of Detected 0.194 SD of Detected 0.162

Minimum Detected 0.992 Minimum Detected -0.00803

Maximum Detected 1.41 Maximum Detected 0.344

Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 5 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Nitrate as Nitrogen (mw-33-150)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nitrate as Nitrogen (mw-32-35) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 17

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-32-35)

General Statistics

Number of Valid Data 17 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nitrate as Nitrogen (mw-32-20) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 16

Percent Non-Detects 94.12%

General Statistics

Number of Valid Data 17 Number of Detected Data 1
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Maximum 1.86 Maximum of Log Data 0.621

Mean 1.286 Mean of log Data 0.228

Raw Statistics Log-transformed Statistics

Minimum 1.05 Minimum of Log Data 0.0488

Nitrate as Nitrogen (mw-33-210)

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 181.9    95% KM (BCA) UCL 1.254

   95% Gamma Approximate UCL 1.293

Theta star 0.051

Nu star 214.8 Potential UCLs to Use

SD 0.178 97.5% KM (Chebyshev) UCL 1.608

k star 21.48 99% KM (Chebyshev) UCL 1.913

Mean 1.095    95% KM (Percentile Bootstrap) UCL 1.258

Median 1.03 95% KM (Chebyshev) UCL 1.453

Minimum 0.992    95% KM (bootstrap t) UCL 1.981

Maximum 1.41    95% KM (BCA) UCL 1.254

Assuming Gamma Distribution    95% KM (z) UCL 1.23

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.263

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0822

   95% KM (t) UCL 1.27

K-S Test Statistic 0.656 Mean 1.095

5% K-S Critical Value 0.394 SD 0.159

A-D Test Statistic 0.672 Nonparametric Statistics

5% A-D Critical Value 0.656 Kaplan-Meier (KM) Method

nu star 98.77

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.35 Data appear Lognormal at 5% Significance Level

Theta Star 0.0908

   95% BCA Bootstrap UCL 1.254

   95% MLE (Tiku) UCL 1.274 SD in Original Scale 0.188

   95% Percentile Bootstrap UCL 1.232

SD 0.229 SD in Log Scale 0.159

   95% MLE (t) UCL 1.247 Mean in Original Scale 1.084

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.029 Mean in Log Scale 0.0696

   95% DL/2 (t) UCL 1.306    95%  H-Stat (DL/2) UCL 1.675

Mean 0.996 Mean -0.0558

SD 0.325 SD 0.383

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Nitrate as Nitrogen (mw-33-40)

Potential UCL to Use Use 95% Student's-t UCL 1.603

   95% Approximate Gamma UCL 1.678

   95% Adjusted Gamma UCL 1.899

97.5% Chebyshev(Mean, Sd) UCL 2.214

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.765

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 1.592

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.934

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 2.551

Kolmogorov-Smirnov Test Statistic 0.309    95% Percentile Bootstrap UCL 1.54

   95% Standard Bootstrap UCL 1.501

Anderson-Darling Test Statistic 0.58    95% Bootstrap-t UCL 2.104

Adjusted Level of Significance 0.0086    95% CLT UCL 1.53

Adjusted Chi Square Value 59.94    95% Jackknife UCL 1.603

nu star 88.51

Approximate Chi Square Value (.05) 67.82 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.851 Data appear Normal at 5% Significance Level

Theta Star 0.145

   95% Modified-t UCL 1.624    99% Chebyshev (MVUE) UCL 2.605

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.863

   95% Adjusted-CLT UCL 1.663  97.5% Chebyshev (MVUE) UCL 2.113

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.603    95% H-UCL 1.677

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.773 Shapiro Wilk Test Statistic 0.819

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.258

Skewness 1.873

Median 1.19 SD of log Data 0.232

SD 0.332
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.444    95%  H-Stat (DL/2) UCL 1.224

Mean 0.296 Mean -1.301

SD 0.155 SD 0.425

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.255 SD of Detected 0.706

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

Maximum Detected 0.57 Maximum Detected -0.562

Mean of Detected 0.39 Mean of Detected -1.061

Raw Statistics Log-transformed Statistics

Minimum Detected 0.21 Minimum Detected -1.561

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

Percent Non-Detects 60.00%

General Statistics

Number of Valid Data 5 Number of Detected Data 2
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5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.922

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.2 Maximum Non-Detect -1.609

SD of Detected 0.0546 SD of Detected 0.0526

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Detected 1.1 Maximum Detected 0.0953

Mean of Detected 1.041 Mean of Detected 0.0391

Raw Statistics Log-transformed Statistics

Minimum Detected 0.975 Minimum Detected -0.0253

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Nitrate as Nitrogen (mw-33-90)

General Statistics

Number of Valid Data 6 Number of Detected Data 5

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.476

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.851

k star     N/A    99% KM (Chebyshev) UCL 1.188

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.679

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.57

Assuming Gamma Distribution    95% KM (z) UCL 0.432

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.587

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0911

   95% KM (t) UCL 0.476

K-S Test Statistic     N/A    Mean 0.282

5% K-S Critical Value     N/A    SD 0.144

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    
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SD of Detected 0.217 SD of Detected 0.203

Maximum Detected 1.39 Maximum Detected 0.329

Mean of Detected 1.192 Mean of Detected 0.16

Raw Statistics Log-transformed Statistics

Minimum Detected 0.786 Minimum Detected -0.241

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Nitrate as Nitrogen (mw-34-100)

General Statistics

Number of Valid Data 8 Number of Detected Data 7

   95% Adjusted Gamma UCL 1.101

Note: DL/2 is not a recommended method.

AppChi2 2084    95% KM (t) UCL 1.077

   95% Gamma Approximate UCL 1.081    95% KM (Percentile Bootstrap) UCL 1.072

Theta star 0.00562

Nu star 2192 Potential UCLs to Use

SD 0.059 97.5% KM (Chebyshev) UCL 1.175

k star 182.7 99% KM (Chebyshev) UCL 1.261

Mean 1.027    95% KM (Percentile Bootstrap) UCL 1.072

Median 1.02 95% KM (Chebyshev) UCL 1.131

Minimum 0.96    95% KM (bootstrap t) UCL 1.079

Maximum 1.1    95% KM (BCA) UCL 1.07

Assuming Gamma Distribution    95% KM (z) UCL 1.068

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.076

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0232

   95% KM (t) UCL 1.077

K-S Test Statistic 0.678 Mean 1.03

5% K-S Critical Value 0.357 SD 0.0509

A-D Test Statistic 0.314 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 1814

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 181.4 Data appear Normal at 5% Significance Level

Theta Star 0.00574

   95% BCA Bootstrap UCL 1.061

   95% MLE (Tiku) UCL 1.209 SD in Original Scale 0.0727

   95% Percentile Bootstrap UCL 1.061

SD 0.376 SD in Log Scale 0.0722

   95% MLE (t) UCL 1.185 Mean in Original Scale 1.019

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.876 Mean in Log Scale 0.0167

   95% DL/2 (t) UCL 1.203    95%  H-Stat (DL/2) UCL 2.27

Mean 0.884 Mean -0.351

SD 0.387 SD 0.957

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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AppChi2 246.8    95% KM (t) UCL 1.308

Theta star 0.065

Nu star 284.9 Potential UCLs to Use

SD 0.222 97.5% KM (Chebyshev) UCL 1.692

k star 17.81 99% KM (Chebyshev) UCL 2.019

Mean 1.158    95% KM (Percentile Bootstrap) UCL 1.294

Median 1.2 95% KM (Chebyshev) UCL 1.526

Minimum 0.786    95% KM (bootstrap t) UCL 1.283

Maximum 1.39    95% KM (BCA) UCL 1.311

Assuming Gamma Distribution    95% KM (z) UCL 1.286

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.316

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0881

   95% KM (t) UCL 1.308

K-S Test Statistic 0.707 Mean 1.142

5% K-S Critical Value 0.311 SD 0.231

A-D Test Statistic 0.499 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

nu star 247.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 17.66 Data appear Normal at 5% Significance Level

Theta Star 0.0675

   95% BCA Bootstrap UCL 1.259

   95% MLE (Tiku) UCL 1.308 SD in Original Scale 0.234

   95% Percentile Bootstrap UCL 1.273

SD 0.197 SD in Log Scale 0.219

   95% MLE (t) UCL 1.3 Mean in Original Scale 1.15

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.168 Mean in Log Scale 0.12

   95% DL/2 (t) UCL 1.318    95%  H-Stat (DL/2) UCL 1.467

Mean 1.106 Mean 0.0529

SD 0.316 SD 0.355

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.878 Shapiro Wilk Test Statistic 0.839

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 1 Maximum Non-Detect 0

Minimum Non-Detect 1 Minimum Non-Detect 0
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Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

Coefficient of Variation 0.0797

Skewness -0.497

Median 2.25 SD of log Data 0.0809

SD 0.18

Maximum 2.46 Maximum of Log Data 0.9

Mean 2.258 Mean of log Data 0.812

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.693

Nitrate as Nitrogen (mw-35-135)

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nitrate as Nitrogen (mw-34-80) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 17 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 17

Nitrate as Nitrogen (mw-34-80)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nitrate as Nitrogen (mw-34-55) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 14

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-34-55)

General Statistics

Number of Valid Data 14 Number of Detected Data 0

   95% Adjusted Gamma UCL 1.388

Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 1.337    95% KM (Percentile Bootstrap) UCL 1.294
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-35-60) was not processed!

Nitrate as Nitrogen (mw-35-60)

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 3

Potential UCL to Use Use 95% Student's-t UCL 2.43

   95% Approximate Gamma UCL 2.46

   95% Adjusted Gamma UCL 2.558

97.5% Chebyshev(Mean, Sd) UCL 2.76

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.059

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 2.354

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.609

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 2.424

Kolmogorov-Smirnov Test Statistic 0.194    95% Percentile Bootstrap UCL 2.376

   95% Standard Bootstrap UCL 2.377

Anderson-Darling Test Statistic 0.228    95% Bootstrap-t UCL 2.426

Adjusted Level of Significance 0.0086    95% CLT UCL 2.39

Adjusted Chi Square Value 682.8    95% Jackknife UCL 2.43

nu star 773.4

Approximate Chi Square Value (.05) 709.9 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 77.34 Data appear Normal at 5% Significance Level

Theta Star 0.0292

   95% Modified-t UCL 2.427    99% Chebyshev (MVUE) UCL 3.071

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.614

   95% Adjusted-CLT UCL 2.371  97.5% Chebyshev (MVUE) UCL 2.768

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.43    95% H-UCL N/A

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Test Statistic 0.961

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-36-50)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-36-40) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-36-40)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-36-20) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-36-20)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-36-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-36-100)
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Nitrate as Nitrogen (mw-37d)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-36-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-36-90)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-36-70) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-36-70)

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-36-50) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-38s) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-38s)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-38d) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-38d)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-37s) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-37s)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-37d) was not processed!
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General Statistics

Number of Valid Data 4 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-39-60)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-39-50) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

Nitrate as Nitrogen (mw-39-50)

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Nitrate as Nitrogen (mw-39-40) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

General Statistics

Number of Valid Data 5 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 5

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-39-40)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-39-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Percent Non-Detects 25.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Nitrate as Nitrogen (mw-39-100)
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-4) was not processed!

Nitrate as Nitrogen (mw-4)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-39-80) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 25.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-39-80)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-39-70) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Percent Non-Detects 75.00%

Nitrate as Nitrogen (mw-39-70)

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-39-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 75.00%

Warning: This data set only has 4 observations!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-41m)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-41d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 3 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-41d)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-40s) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-40s)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-40d) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-40d)
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Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-42-55)

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-42-30) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-42-30)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-41s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-41s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-41m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-43-75) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-43-75)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-43-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-43-25)

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-42-65) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-42-65)

The data set for variable Nitrate as Nitrogen (mw-42-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-44-70)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-44-125) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-44-125)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-44-115) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-44-115)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-43-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-43-90)

General Statistics

Number of Valid Data 4 Number of Detected Data 0
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-46-205) was not processed!

Nitrate as Nitrogen (mw-46-205)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-46-175) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-46-175)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-45-095a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Nitrate as Nitrogen (mw-45-095a)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-44-70) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-49-135)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-48) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-48)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-47-55) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-47-55)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-47-115) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-47-115)
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Warning: This data set only has 2 observations!

Nitrate as Nitrogen (mw-5)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-49-365) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-49-365)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-49-275) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Nitrate as Nitrogen (mw-49-275)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-49-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-51) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-51)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-50-200) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-50-200)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-50-095) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-50-095)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-5) was not processed!
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General Statistics

Number of Valid Data 4 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-53d)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-52s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

Nitrate as Nitrogen (mw-52s)

General Statistics

Number of Valid Data 4 Number of Detected Data 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-52m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 75.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-52m)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-52d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Percent Non-Detects 75.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Nitrate as Nitrogen (mw-52d)
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-54-195) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-54-195)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-54-140) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-54-140)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-53m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Percent Non-Detects 75.00%

Nitrate as Nitrogen (mw-53m)

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-53d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 4 observations!
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-55-45) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-55-45)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-55-120) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-55-120)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-54-85) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-54-85)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-6)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-56s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-56s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-56m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-56m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-56d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Nitrate as Nitrogen (mw-56d)

General Statistics

Number of Valid Data 1 Number of Detected Data 0
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Coefficient of Variation 0.936

Median 8.6 SD of log Data 1.023

SD 7.413

Maximum 22.6 Maximum of Log Data 3.118

Mean 7.922 Mean of log Data 1.657

Raw Statistics Log-transformed Statistics

Minimum 1.626 Minimum of Log Data 0.486

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-9)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-8) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-8)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (mw-7)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (mw-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Nitrate as Nitrogen (ow-1d)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Potential UCL to Use Use 95% Student's-t UCL 13.37

   95% Approximate Gamma UCL 18.05

   95% Adjusted Gamma UCL 23.76

97.5% Chebyshev(Mean, Sd) UCL 25.42

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 35.8

Kolmogorov-Smirnov 5% Critical Value 0.318    95% BCA Bootstrap UCL 13.81

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.13

Anderson-Darling 5% Critical Value 0.723    95% Hall's Bootstrap UCL 28.56

Kolmogorov-Smirnov Test Statistic 0.262    95% Percentile Bootstrap UCL 12.14

   95% Standard Bootstrap UCL 12.18

Anderson-Darling Test Statistic 0.528    95% Bootstrap-t UCL 16.31

Adjusted Level of Significance 0.0158    95% CLT UCL 12.53

Adjusted Chi Square Value 4.06    95% Jackknife UCL 13.37

nu star 12.18

Approximate Chi Square Value (.05) 5.343 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.87 Data appear Normal at 5% Significance Level

Theta Star 9.109

   95% Modified-t UCL 13.62    99% Chebyshev (MVUE) UCL 39.03

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 21.61

   95% Adjusted-CLT UCL 14.15  97.5% Chebyshev (MVUE) UCL 27.49

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.37    95% H-UCL 42.61

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.812 Shapiro Wilk Test Statistic 0.867

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 1.434
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Median 2.505 SD of log Data 0.576

SD 1.471

Maximum 6.49 Maximum of Log Data 1.87

Mean 2.49 Mean of log Data 0.759

Raw Statistics Log-transformed Statistics

Minimum 0.892 Minimum of Log Data -0.114

Nitrate as Nitrogen (ow-1m)

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 3.295

   95% Approximate Gamma UCL 2.926

   95% Adjusted Gamma UCL 3.058

97.5% Chebyshev(Mean, Sd) UCL 3.853

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.948

Kolmogorov-Smirnov 5% Critical Value 0.218    95% BCA Bootstrap UCL 2.443

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.295

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 2.429

Kolmogorov-Smirnov Test Statistic 0.304    95% Percentile Bootstrap UCL 2.468

   95% Standard Bootstrap UCL 2.476

Anderson-Darling Test Statistic 1.579    95% Bootstrap-t UCL 2.491

Adjusted Level of Significance 0.0335    95% CLT UCL 2.492

Adjusted Chi Square Value 30.59    95% Jackknife UCL 2.524

nu star 46.64

Approximate Chi Square Value (.05) 31.97 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.458 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.376

   95% Modified-t UCL 2.517    99% Chebyshev (MVUE) UCL 8.093

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.803

   95% Adjusted-CLT UCL 2.449  97.5% Chebyshev (MVUE) UCL 5.913

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.524    95% H-UCL 4.49

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.846 Shapiro Wilk Test Statistic 0.768

Coefficient of Variation 0.59

Skewness -0.553

Median 2.35 SD of log Data 0.962

SD 1.183

Maximum 3.44 Maximum of Log Data 1.235

Mean 2.006 Mean of log Data 0.383

Raw Statistics Log-transformed Statistics

Minimum 0.252 Minimum of Log Data -1.378
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.925 Shapiro Wilk Test Statistic 0.85

Coefficient of Variation 0.183

Skewness -0.908

Median 3.17 SD of log Data 0.209

SD 0.558

Maximum 4.02 Maximum of Log Data 1.391

Mean 3.049 Mean of log Data 1.096

Raw Statistics Log-transformed Statistics

Minimum 1.68 Minimum of Log Data 0.519

Nitrate as Nitrogen (ow-1s)

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 13

Potential UCL to Use Use 95% Approximate Gamma UCL 3.24

   95% Approximate Gamma UCL 3.24

   95% Adjusted Gamma UCL 3.34

97.5% Chebyshev(Mean, Sd) UCL 4.786

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.149

Kolmogorov-Smirnov 5% Critical Value 0.216    95% BCA Bootstrap UCL 3.246

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.093

Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 3.946

Kolmogorov-Smirnov Test Statistic 0.179    95% Percentile Bootstrap UCL 3.094

   95% Standard Bootstrap UCL 3.077

Anderson-Darling Test Statistic 0.514    95% Bootstrap-t UCL 3.343

Adjusted Level of Significance 0.0335    95% CLT UCL 3.095

Adjusted Chi Square Value 67.3    95% Jackknife UCL 3.134

nu star 90.3

Approximate Chi Square Value (.05) 69.39 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.822 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.882

   95% Modified-t UCL 3.156    99% Chebyshev (MVUE) UCL 6.207

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.12

   95% Adjusted-CLT UCL 3.234  97.5% Chebyshev (MVUE) UCL 4.824

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.134    95% H-UCL 3.462

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.856 Shapiro Wilk Test Statistic 0.934

Coefficient of Variation 0.591

Skewness 1.414
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Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.741 Shapiro Wilk Test Statistic 0.538

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

SD of Detected 1.534 SD of Detected 0.951

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 7.57 Maximum Detected 2.024

Mean of Detected 3.152 Mean of Detected 0.931

Raw Statistics Log-transformed Statistics

Minimum Detected 0.107 Minimum Detected -2.235

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Percent Non-Detects 6.67%

Nitrate as Nitrogen (ow-2d)

General Statistics

Number of Valid Data 15 Number of Detected Data 14

Potential UCL to Use Use 95% Student's-t UCL 3.313

   95% Approximate Gamma UCL 3.361

   95% Adjusted Gamma UCL 3.405

97.5% Chebyshev(Mean, Sd) UCL 3.98

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.533

Kolmogorov-Smirnov 5% Critical Value 0.228    95% BCA Bootstrap UCL 3.246

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.699

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 3.273

Kolmogorov-Smirnov Test Statistic 0.251    95% Percentile Bootstrap UCL 3.269

   95% Standard Bootstrap UCL 3.29

Anderson-Darling Test Statistic 0.731    95% Bootstrap-t UCL 3.277

Adjusted Level of Significance 0.0312    95% CLT UCL 3.294

Adjusted Chi Square Value 540    95% Jackknife UCL 3.313

nu star 603

Approximate Chi Square Value (.05) 547.1 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 21.54 Data appear Normal at 5% Significance Level

Theta Star 0.142

   95% Modified-t UCL 3.307    99% Chebyshev (MVUE) UCL 4.759

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.801

   95% Adjusted-CLT UCL 3.256  97.5% Chebyshev (MVUE) UCL 4.125

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.313    95% H-UCL 3.4

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Coefficient of Variation 0.561

Skewness 1.391

Median 2.62 SD of log Data 0.632

SD 1.573

Maximum 7.16 Maximum of Log Data 1.969

Mean 2.804 Mean of log Data 0.871

Raw Statistics Log-transformed Statistics

Minimum 0.574 Minimum of Log Data -0.555

Nitrate as Nitrogen (ow-2m)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 4.435

Note: DL/2 is not a recommended method.

AppChi2 37.86    95% KM (Chebyshev) UCL 4.839

   95% Gamma Approximate UCL 4.243

Theta star 1.672

Nu star 53.7 Potential UCLs to Use

SD 1.604 97.5% KM (Chebyshev) UCL 5.656

k star 1.79 99% KM (Chebyshev) UCL 7.262

Mean 2.992    95% KM (Percentile Bootstrap) UCL 3.72

Median 2.89 95% KM (Chebyshev) UCL 4.839

Minimum 0.107    95% KM (bootstrap t) UCL 3.788

Maximum 7.57    95% KM (BCA) UCL 3.831

Assuming Gamma Distribution    95% KM (z) UCL 3.662

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.718

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.433

   95% KM (t) UCL 3.713

K-S Test Statistic 0.744 Mean 2.949

5% K-S Critical Value 0.231 SD 1.618

A-D Test Statistic 2.153 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 55.38

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.978 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.594

   95% BCA Bootstrap UCL 3.755

   95% MLE (Tiku) UCL 3.692 SD in Original Scale 1.625

   95% Percentile Bootstrap UCL 3.672

SD 1.719 SD in Log Scale 1

   95% MLE (t) UCL 3.682 Mean in Original Scale 2.978

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.901 Mean in Log Scale 0.827

   95% DL/2 (t) UCL 3.71    95%  H-Stat (DL/2) UCL 11.66

Mean 2.945 Mean 0.669

SD 1.682 SD 1.367

DL/2 Substitution Method DL/2 Substitution Method
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Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.801 Shapiro Wilk Test Statistic 0.895

Coefficient of Variation 0.265

Skewness 2.032

Median 4.038 SD of log Data 0.229

SD 1.162

Maximum 7.75 Maximum of Log Data 2.048

Mean 4.384 Mean of log Data 1.451

Raw Statistics Log-transformed Statistics

Minimum 3.24 Minimum of Log Data 1.176

Nitrate as Nitrogen (ow-2s)

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

Potential UCL to Use Use 95% Student's-t UCL 3.519

   95% Approximate Gamma UCL 3.714

   95% Adjusted Gamma UCL 3.847

97.5% Chebyshev(Mean, Sd) UCL 5.34

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.845

Kolmogorov-Smirnov 5% Critical Value 0.223    95% BCA Bootstrap UCL 3.647

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.574

Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 4.851

Kolmogorov-Smirnov Test Statistic 0.179    95% Percentile Bootstrap UCL 3.49

   95% Standard Bootstrap UCL 3.428

Anderson-Darling Test Statistic 0.523    95% Bootstrap-t UCL 3.773

Adjusted Level of Significance 0.0324    95% CLT UCL 3.472

Adjusted Chi Square Value 58.32    95% Jackknife UCL 3.519

nu star 80.02

Approximate Chi Square Value (.05) 60.41 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.667 Data appear Normal at 5% Significance Level

Theta Star 1.051

   95% Modified-t UCL 3.543    99% Chebyshev (MVUE) UCL 7.751

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.01

   95% Adjusted-CLT UCL 3.628  97.5% Chebyshev (MVUE) UCL 5.934

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.519    95% H-UCL 4.245

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.9
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Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (ow-3m) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (ow-3m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (ow-3d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Nitrate as Nitrogen (ow-3d)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Potential UCL to Use Use 95% Approximate Gamma UCL 4.932

   95% Approximate Gamma UCL 4.932

   95% Adjusted Gamma UCL 5.011

97.5% Chebyshev(Mean, Sd) UCL 6.323

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.473

Kolmogorov-Smirnov 5% Critical Value 0.228    95% BCA Bootstrap UCL 5.018

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.737

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 7.133

Kolmogorov-Smirnov Test Statistic 0.166    95% Percentile Bootstrap UCL 4.906

   95% Standard Bootstrap UCL 4.874

Anderson-Darling Test Statistic 0.603    95% Bootstrap-t UCL 5.314

Adjusted Level of Significance 0.0312    95% CLT UCL 4.895

Adjusted Chi Square Value 364.6    95% Jackknife UCL 4.934

nu star 416.7

Approximate Chi Square Value (.05) 370.4 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.88 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.295

   95% Modified-t UCL 4.962    99% Chebyshev (MVUE) UCL 7.058

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.55

   95% Adjusted-CLT UCL 5.075  97.5% Chebyshev (MVUE) UCL 6.058

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.934    95% H-UCL 4.926
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Adjusted Level of Significance 0.0324    95% CLT UCL 2.813

nu star 30.59

Approximate Chi Square Value (.05) 18.96 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.02 Data appear Normal at 5% Significance Level

Theta Star 2.105

   95% Modified-t UCL 2.872    99% Chebyshev (MVUE) UCL 11.82

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.653

   95% Adjusted-CLT UCL 2.888  97.5% Chebyshev (MVUE) UCL 8.395

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.861    95% H-UCL 7.801

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.804

Coefficient of Variation 0.732

Skewness 0.666

Median 2.615 SD of log Data 1.218

SD 1.572

Maximum 5.99 Maximum of Log Data 1.79

Mean 2.146 Mean of log Data 0.3

Raw Statistics Log-transformed Statistics

Minimum 0.151 Minimum of Log Data -1.89

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (ow-5d)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (ow-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (ow-3s)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Kolmogorov-Smirnov 5% Critical Value 0.225    95% BCA Bootstrap UCL 3.127

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 6.208

Kolmogorov-Smirnov Test Statistic 0.208    95% Percentile Bootstrap UCL 2.863

   95% Standard Bootstrap UCL 2.756

Anderson-Darling Test Statistic 0.695    95% Bootstrap-t UCL 3.582

Adjusted Level of Significance 0.0324    95% CLT UCL 2.787

Adjusted Chi Square Value 26.1    95% Jackknife UCL 2.846

nu star 41.18

Approximate Chi Square Value (.05) 27.47 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.373 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.431

   95% Modified-t UCL 2.9    99% Chebyshev (MVUE) UCL 6.152

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.767

   95% Adjusted-CLT UCL 3.138  97.5% Chebyshev (MVUE) UCL 4.571

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.846    95% H-UCL 3.34

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.696 Shapiro Wilk Test Statistic 0.906

Coefficient of Variation 0.987

Skewness 2.539

Median 1.4 SD of log Data 0.811

SD 1.939

Maximum 8.155 Maximum of Log Data 2.099

Mean 1.964 Mean of log Data 0.345

Raw Statistics Log-transformed Statistics

Minimum 0.51 Minimum of Log Data -0.673

Nitrate as Nitrogen (ow-5m)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Potential UCL to Use Use 95% Student's-t UCL 2.861

   95% Approximate Gamma UCL 3.463

   95% Adjusted Gamma UCL 3.681

97.5% Chebyshev(Mean, Sd) UCL 4.68

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.184

Kolmogorov-Smirnov 5% Critical Value 0.227    95% BCA Bootstrap UCL 2.895

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.915

Anderson-Darling 5% Critical Value 0.759    95% Hall's Bootstrap UCL 3.05

Kolmogorov-Smirnov Test Statistic 0.238    95% Percentile Bootstrap UCL 2.8

   95% Standard Bootstrap UCL 2.787

Anderson-Darling Test Statistic 1.095    95% Bootstrap-t UCL 2.915

Adjusted Chi Square Value 17.84    95% Jackknife UCL 2.861
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   95% Approximate Gamma UCL 4.499

   95% Adjusted Gamma UCL 4.587

97.5% Chebyshev(Mean, Sd) UCL 5.996

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.268

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 4.575

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.348

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 7.406

Kolmogorov-Smirnov Test Statistic 0.142    95% Percentile Bootstrap UCL 4.429

   95% Standard Bootstrap UCL 4.388

Anderson-Darling Test Statistic 0.427    95% Bootstrap-t UCL 4.653

Adjusted Level of Significance 0.0324    95% CLT UCL 4.416

Adjusted Chi Square Value 205.3    95% Jackknife UCL 4.456

nu star 244.5

Approximate Chi Square Value (.05) 209.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.149 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.473

   95% Modified-t UCL 4.48    99% Chebyshev (MVUE) UCL 7.118

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.281

   95% Adjusted-CLT UCL 4.567  97.5% Chebyshev (MVUE) UCL 5.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.456    95% H-UCL 4.56

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.949

Coefficient of Variation 0.345

Skewness 1.599

Median 3.66 SD of log Data 0.326

SD 1.33

Maximum 7.67 Maximum of Log Data 2.037

Mean 3.851 Mean of log Data 1.298

Raw Statistics Log-transformed Statistics

Minimum 1.74 Minimum of Log Data 0.554

Nitrate as Nitrogen (ow-5s)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Potential UCL to Use Use 95% Approximate Gamma UCL 2.944

   95% Approximate Gamma UCL 2.944

   95% Adjusted Gamma UCL 3.099

97.5% Chebyshev(Mean, Sd) UCL 5.09

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.945

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.146
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General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pge-7)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pge-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pge-6)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pe-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pe-1)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (park moabi-4) was not processed!

Nitrate as Nitrogen (park moabi-4)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Potential UCL to Use Use 95% Approximate Gamma UCL 4.499
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   95% BCA Bootstrap UCL 3.148

   95% MLE (Tiku) UCL 3.41 SD in Original Scale 1.444

   95% Percentile Bootstrap UCL 3.148

SD 1.414 SD in Log Scale 0.819

   95% MLE (t) UCL 3.384 Mean in Original Scale 2.105

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.036 Mean in Log Scale 0.508

   95% DL/2 (t) UCL 3.483    95%  H-Stat (DL/2) UCL 13.45

Mean 2.101 Mean 0.499

SD 1.45 SD 0.834

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.827

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 1 Maximum Non-Detect 0

Mean of Detected 2.501 Mean of Detected 0.797

SD of Detected 1.318 SD of Detected 0.579

Minimum Detected 1.197 Minimum Detected 0.18

Maximum Detected 3.658 Maximum Detected 1.297

Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pge-8)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pge-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-1m) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-1m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-1d) was not processed!

Nitrate as Nitrogen (pt-1d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 7.169    95% KM (t) UCL 3.502

   95% Gamma Approximate UCL 4.548    95% KM (Percentile Bootstrap) UCL 3.622

Theta star 1.475

Nu star 14.87 Potential UCLs to Use

SD 1.332 97.5% KM (Chebyshev) UCL 5.936

k star 1.487 99% KM (Chebyshev) UCL 8.129

Mean 2.193    95% KM (Percentile Bootstrap) UCL 3.622

Median 1.535 95% KM (Chebyshev) UCL 4.82

Minimum 0.963    95% KM (bootstrap t) UCL 2.904

Maximum 3.658    95% KM (BCA) UCL 3.622

Assuming Gamma Distribution    95% KM (z) UCL 3.213

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.466

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.592

   95% KM (t) UCL 3.502

K-S Test Statistic 0.659 Mean 2.24

5% K-S Critical Value 0.396 SD 1.146

A-D Test Statistic 0.541 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 10.05

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.256 Data appear Normal at 5% Significance Level

Theta Star 1.991
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-2m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-2m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-2d) was not processed!

Nitrate as Nitrogen (pt-2d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-1s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-1s)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-3s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-3m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-3d) was not processed!

Nitrate as Nitrogen (pt-3d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Nitrate as Nitrogen (pt-2s)
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-4s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-4s)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-4m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 2 Number of Detected Data 0

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-4m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-4d) was not processed!

Nitrate as Nitrogen (pt-4d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-6d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-5s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Nitrate as Nitrogen (pt-5s)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-5m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-5m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-5d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Nitrate as Nitrogen (pt-5d)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Warning: This data set only has 1 observations!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-7d)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-6s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Nitrate as Nitrogen (pt-6s)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-6m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-6m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-6d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-8d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-8d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-7s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-7s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-7m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-7m)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-7d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!



4506

4507

4508

4509

4510

4511

4512

4513

4514

4515

4516

4517

4518

4519

4520

4521

4522

4523

4524

4525

4526

4527

4528

4529

4530

4531

4532

4533

4534

4535

4536

4537

4538

4539

4540

4541

4542

4543

4544

4545

4546

4547

4548

4549

4550

4551

4552

4553

4554

4555

4556

4557

4558

A B C D E F G H I J K L

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-9m)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-9d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-9d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-8s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-8s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-8m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Nitrate as Nitrogen (pt-8m)
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pti-1m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Percent Non-Detects 100.00%

Nitrate as Nitrogen (pti-1m)

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pti-1d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pti-1d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pt-9s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (pt-9s)

The data set for variable Nitrate as Nitrogen (pt-9m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (tw-1)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (ptr-2) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (ptr-2)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (ptr-1) was not processed!

Nitrate as Nitrogen (ptr-1)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (pti-1s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Nitrate as Nitrogen (pti-1s)
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (tw-3d) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (tw-3d)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (tw-2s) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (tw-2s)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (tw-2d) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (tw-2d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (tw-1) was not processed!
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (tw-5) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate as Nitrogen (tw-5)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (tw-4) was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Nitrate as Nitrogen (tw-4)
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_

Full Precision   OFF

General Statistics

Number of Valid Data 149 Number of Detected Data 104

Selenium, dissolved (1)

Percent Non-Detects 30.20%

Number of Distinct Detected Data 95 Number of Non-Detect Data 45

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Mean of Detected 0.0029 Mean of Detected -6.075

Maximum Detected 0.0136 Maximum Detected -4.298

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0027 SD of Detected 0.607

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

Lilliefors Test Statistic 0.241 Lilliefors Test Statistic 0.127

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0869 5% Lilliefors Critical Value 0.0869

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.00251 SD 0.866

Mean 0.00217 Mean -6.536

   95% DL/2 (t) UCL 0.00252    95%  H-Stat (DL/2) UCL 0.0019

Mean 0.00165 Mean in Log Scale -6.506

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.00207 Mean in Original Scale 0.0022

SD 0.0031 SD in Log Scale 0.861

   95% Percentile Bootstrap UCL 0.00254

   95% MLE (Tiku) UCL 0.00208 SD in Original Scale 0.00249

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00259

k star (bias corrected) 2.249 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00129

nu star 467.7

A-D Test Statistic 5.44 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.0894 SD 0.00241

K-S Test Statistic 0.763 Mean 0.00233
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0.00265

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001983

   95% KM (t) UCL 0.00265

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00275

Assuming Gamma Distribution    95% KM (z) UCL 0.00265

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00244    95% KM (Percentile Bootstrap) UCL 0.00267

Maximum 0.0136    95% KM (BCA) UCL 0.0027

SD 0.00242 97.5% KM (Chebyshev) UCL 0.00356

Median 0.00184 95% KM (Chebyshev) UCL 0.00319

0.0027

Theta star 0.00363

k star 0.671 99% KM (Chebyshev) UCL 0.0043

   95% Gamma Approximate UCL 0.0029

Nu star 200 Potential UCLs to Use

AppChi2 168.3    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (cw-1d)

   95% Adjusted Gamma UCL 0.0029

General Statistics

Number of Valid Data 8 Number of Detected Data 3

Percent Non-Detects 62.50%

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00217 Minimum Detected -6.133

Mean of Detected 0.00324 Mean of Detected -5.815

Maximum Detected 0.0052 Maximum Detected -5.259

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0017 SD of Detected 0.483

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Mean 0.0034 Mean -5.752

   95% DL/2 (t) UCL 0.00433    95%  H-Stat (DL/2) UCL 0.0101

SD 0.00138 SD 0.39

0.334

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00276

MLE method failed to converge properly Mean in Log Scale -5.946

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00344

SD in Original Scale 0.00109

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00363

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.526 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.0011

K-S Test Statistic     N/A    Mean 0.00275

0.00372

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005517

   95% KM (t) UCL 0.0038

Minimum     N/A       95% KM (bootstrap t) UCL 0.00931

Assuming Gamma Distribution    95% KM (z) UCL 0.00366

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0052

Maximum     N/A       95% KM (BCA) UCL 0.0052

SD     N/A    97.5% KM (Chebyshev) UCL 0.0062

Median     N/A    95% KM (Chebyshev) UCL 0.00515

0.0038

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00824

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0052

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (cw-1m)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 8 Number of Detected Data 2

Percent Non-Detects 75.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0016 Minimum Detected -6.438

Mean of Detected 0.00177 Mean of Detected -6.344

Maximum Detected 0.00193 Maximum Detected -6.25

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0002334 SD of Detected 0.133

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00269 Mean -6.107

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00375    95%  H-Stat (DL/2) UCL 0.0122

SD 0.00157 SD 0.728

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.0001556

K-S Test Statistic     N/A    Mean 0.00171

0.002

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000127

   95% KM (t) UCL 0.00195

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00192

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Maximum     N/A       95% KM (BCA) UCL 0.00193
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Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00193

SD     N/A    97.5% KM (Chebyshev) UCL 0.0025

Median     N/A    95% KM (Chebyshev) UCL 0.00226

0.00195

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00297

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00193

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Selenium, dissolved (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

Percent Non-Detects 75.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Mean of Detected 0.00215 Mean of Detected -6.147

Maximum Detected 0.00229 Maximum Detected -6.079

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0002051 SD of Detected 0.0957

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method



266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

A B C D E F G H I J K L
Mean 0.00324 Mean -5.794

   95% DL/2 (t) UCL 0.00409    95%  H-Stat (DL/2) UCL 0.0115

SD 0.00126 SD 0.371

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.000145

K-S Test Statistic     N/A    Mean 0.00215

0.00251

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000145

   95% KM (t) UCL 0.00242

Minimum     N/A       95% KM (bootstrap t) UCL 0.00244

Assuming Gamma Distribution    95% KM (z) UCL 0.00238

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 0.00229

SD     N/A    97.5% KM (Chebyshev) UCL 0.00305

Median     N/A    95% KM (Chebyshev) UCL 0.00278

0.00242

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00359

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Selenium, dissolved (cw-2m)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

The data set for variable Selenium, dissolved (cw-2m) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
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Number of Valid Data 8 Number of Detected Data 1

Selenium, dissolved (cw-3d)

General Statistics

Percent Non-Detects 87.50%

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

The data set for variable Selenium, dissolved (cw-3d) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Selenium, dissolved (cw-3m)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

The data set for variable Selenium, dissolved (cw-3m) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Valid Data 8 Number of Detected Data 2

Selenium, dissolved (cw-4d)

General Statistics

Percent Non-Detects 75.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00134 Minimum Detected -6.615

Mean of Detected 0.00332 Mean of Detected -5.928

Maximum Detected 0.0053 Maximum Detected -5.24

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0028 SD of Detected 0.972

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%
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It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00308 Mean -6.003

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00429    95%  H-Stat (DL/2) UCL 0.0156

SD 0.00181 SD 0.802

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00148

K-S Test Statistic     N/A    Mean 0.002

0.00487

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0008521

   95% KM (t) UCL 0.00361

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.0034

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0053

Maximum     N/A       95% KM (BCA) UCL     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 0.00732

Median     N/A    95% KM (Chebyshev) UCL 0.00571

0.00361

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0105

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0053

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL
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Note: DL/2 is not a recommended method.

Selenium, dissolved (cw-4m)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 8 Number of Detected Data 2

Percent Non-Detects 75.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00104 Minimum Detected -6.869

Mean of Detected 0.00107 Mean of Detected -6.84

Maximum Detected 0.0011 Maximum Detected -6.812

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 4.243E-05 SD of Detected 0.0397

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00277 Mean -6.03

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00378    95%  H-Stat (DL/2) UCL 0.0101

SD 0.00151 SD 0.585

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

SD in Original Scale     N/A    



478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

A B C D E F G H I J K L
   95% Percentile Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00003

K-S Test Statistic     N/A    Mean 0.00107

0.00115

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00003

   95% KM (t) UCL 0.00113

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00112

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0011

Maximum     N/A       95% KM (BCA) UCL     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 0.00126

Median     N/A    95% KM (Chebyshev) UCL 0.0012

0.00113

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00137

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0011

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

2

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Selenium, dissolved (mw-1)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations

Selenium, dissolved (mw-10)

The data set for variable Selenium, dissolved (mw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 14 Number of Detected Data 10

Percent Non-Detects 28.57%

Number of Distinct Detected Data 9 Number of Non-Detect Data 4
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.00193 Minimum Detected -6.25

Mean of Detected 0.0055 Mean of Detected -5.415

Maximum Detected 0.02 Maximum Detected -3.912

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00517 SD of Detected 0.596

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.538 Shapiro Wilk Test Statistic 0.789

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.00518 Mean -5.431

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00725    95%  H-Stat (DL/2) UCL 0.0112

SD 0.00438 SD 0.523

0.517

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00509

MLE method failed to converge properly Mean in Log Scale -5.451

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00736

SD in Original Scale 0.00439

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00852

k star (bias corrected) 1.818 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00303

nu star 36.37

A-D Test Statistic 1.378 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.269 SD 0.00424

K-S Test Statistic 0.734 Mean 0.00503

0.00714

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00121

   95% KM (t) UCL 0.00716

Minimum 0.00193    95% KM (bootstrap t) UCL 0.0118

Assuming Gamma Distribution    95% KM (z) UCL 0.00701

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00551    95% KM (Percentile Bootstrap) UCL 0.00729

Maximum 0.02    95% KM (BCA) UCL 0.00752

SD 0.00447 97.5% KM (Chebyshev) UCL 0.0126

Median 0.0043 95% KM (Chebyshev) UCL 0.0103

Theta star 0.00232

k star 2.373 99% KM (Chebyshev) UCL 0.017

Nu star 66.44 Potential UCLs to Use
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0.00752

   95% Gamma Approximate UCL 0.00752

AppChi2 48.68    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (mw-11)

   95% Adjusted Gamma UCL 0.00785

General Statistics

Number of Valid Data 10 Number of Detected Data 7

Percent Non-Detects 30.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 3

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0045 Minimum Detected -5.404

Mean of Detected 0.00669 Mean of Detected -5.072

Maximum Detected 0.0136 Maximum Detected -4.298

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00309 SD of Detected 0.356

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.615 Shapiro Wilk Test Statistic 0.714

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Mean 0.00593 Mean -5.209

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0076    95%  H-Stat (DL/2) UCL 0.0101

SD 0.00289 SD 0.411

0.334

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00618

MLE method failed to converge properly Mean in Log Scale -5.146

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00769

SD in Original Scale 0.00271

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00832
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k star (bias corrected) 4.596 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00146

nu star 64.34

A-D Test Statistic 1.182 Nonparametric Statistics

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.312 SD 0.00253

K-S Test Statistic 0.709 Mean 0.00621

0.00772

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0008706

   95% KM (t) UCL 0.0078

Minimum 0.00411    95% KM (bootstrap t) UCL 0.0112

Assuming Gamma Distribution    95% KM (z) UCL 0.00764

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00647    95% KM (Percentile Bootstrap) UCL 0.00793

Maximum 0.0136    95% KM (BCA) UCL 0.00814

SD 0.0027 97.5% KM (Chebyshev) UCL 0.0116

Median 0.00576 95% KM (Chebyshev) UCL 0.01

0.00814

Theta star 0.00103

k star 6.306 99% KM (Chebyshev) UCL 0.0149

   95% Gamma Approximate UCL 0.00807

Nu star 126.1 Potential UCLs to Use

AppChi2 101.2    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (mw-12)

   95% Adjusted Gamma UCL 0.00839

General Statistics

Number of Valid Data 17 Number of Detected Data 11

Percent Non-Detects 35.29%

Number of Distinct Detected Data 11 Number of Non-Detect Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00406 Minimum Detected -5.507

Mean of Detected 0.00553 Mean of Detected -5.218

Maximum Detected 0.008 Maximum Detected -4.828

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00116 SD of Detected 0.205

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.939

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method



690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

A B C D E F G H I J K L
Mean 0.00519 Mean -5.287

   95% DL/2 (t) UCL 0.00569    95%  H-Stat (DL/2) UCL 0.00816

SD 0.00118 SD 0.246

0.19

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00542

MLE method failed to converge properly Mean in Log Scale -5.235

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00584

SD in Original Scale 0.00106

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00587

k star (bias corrected) 18.94 Data appear Normal at 5% Significance Level

Theta Star 0.0002918

nu star 416.6

A-D Test Statistic 0.392 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.255 SD 0.00111

K-S Test Statistic 0.729 Mean 0.00543

0.00602

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003369

   95% KM (t) UCL 0.00601

Minimum 0.00406    95% KM (bootstrap t) UCL 0.00618

Assuming Gamma Distribution    95% KM (z) UCL 0.00598

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00553    95% KM (Percentile Bootstrap) UCL 0.00597

Maximum 0.008    95% KM (BCA) UCL 0.00602

SD 0.00104 97.5% KM (Chebyshev) UCL 0.00753

Median 0.00572 95% KM (Chebyshev) UCL 0.00689

0.00601

Theta star 0.0002188

k star 25.28 99% KM (Chebyshev) UCL 0.00878

   95% Gamma Approximate UCL 0.006    95% KM (Percentile Bootstrap) UCL 0.00597

Nu star 859.5 Potential UCLs to Use

AppChi2 792.4    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (mw-13)

   95% Adjusted Gamma UCL 0.00605

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-13) was not processed!

Percent Non-Detects 50.00%

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Selenium, dissolved (mw-14)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Selenium, dissolved (mw-15)

The data set for variable Selenium, dissolved (mw-14) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-19)

The data set for variable Selenium, dissolved (mw-15) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-20-100)

The data set for variable Selenium, dissolved (mw-19) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 1
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-20-100) was not processed!

General Statistics

Number of Valid Data 12 Number of Detected Data 11

Selenium, dissolved (mw-20-130)

Percent Non-Detects 8.33%

Number of Distinct Detected Data 11 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0107 Minimum Detected -4.538

Mean of Detected 0.0142 Mean of Detected -4.282

Maximum Detected 0.023 Maximum Detected -3.772

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

SD of Detected 0.0037 SD of Detected 0.234

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Shapiro Wilk Test Statistic 0.837 Shapiro Wilk Test Statistic 0.9

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.00441 SD 0.368

Mean 0.0134 Mean -4.366

   95% DL/2 (t) UCL 0.0157    95%  H-Stat (DL/2) UCL 0.0167

Mean 0.0137 Mean in Log Scale -4.328

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0157 Mean in Original Scale 0.0137

SD 0.00382 SD in Log Scale 0.275

   95% Percentile Bootstrap UCL 0.0155

   95% MLE (Tiku) UCL 0.0156 SD in Original Scale 0.00397

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.016

k star (bias corrected) 13.84 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00103

nu star 304.5

A-D Test Statistic 0.553 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method
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5% K-S Critical Value 0.255 SD 0.00351

K-S Test Statistic 0.729 Mean 0.0139

0.0158

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00106

   95% KM (t) UCL 0.0158

Minimum 0.00789    95% KM (bootstrap t) UCL 0.0172

Assuming Gamma Distribution    95% KM (z) UCL 0.0156

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0137    95% KM (Percentile Bootstrap) UCL 0.0156

Maximum 0.023    95% KM (BCA) UCL 0.0158

SD 0.00397 97.5% KM (Chebyshev) UCL 0.0205

Median 0.0129 95% KM (Chebyshev) UCL 0.0185

0.0158

Theta star 0.00128

k star 10.71 99% KM (Chebyshev) UCL 0.0245

   95% Gamma Approximate UCL 0.0159

Nu star 256.9 Potential UCLs to Use

AppChi2 220.8    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (mw-20-70)

   95% Adjusted Gamma UCL 0.0163

General Statistics

Number of Valid Data 13 Number of Detected Data 9

Percent Non-Detects 30.77%

Number of Distinct Detected Data 8 Number of Non-Detect Data 4

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00783 Minimum Detected -4.85

Mean of Detected 0.0111 Mean of Detected -4.528

Maximum Detected 0.0181 Maximum Detected -4.012

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00298 SD of Detected 0.241

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.85%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.835 Shapiro Wilk Test Statistic 0.92

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Assuming Normal Distribution Assuming Lognormal Distribution
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DL/2 Substitution Method DL/2 Substitution Method

SD 0.00409 SD 0.523

Mean 0.00903 Mean -4.819

   95% DL/2 (t) UCL 0.0111    95%  H-Stat (DL/2) UCL 0.0106

Mean 0.00933 Mean in Log Scale -4.649

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0112 Mean in Original Scale 0.00996

SD 0.00375 SD in Log Scale 0.285

   95% Percentile Bootstrap UCL 0.0114

   95% MLE (Tiku) UCL 0.0117 SD in Original Scale 0.00308

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0116

k star (bias corrected) 12.29 Data appear Normal at 5% Significance Level

Theta Star 0.0009033

nu star 221.2

A-D Test Statistic 0.439 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.279 SD 0.0027

K-S Test Statistic 0.721 Mean 0.0102

0.0116

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008015

   95% KM (t) UCL 0.0117

Minimum 0.00735    95% KM (bootstrap t) UCL 0.0126

Assuming Gamma Distribution    95% KM (z) UCL 0.0115

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0107    95% KM (Percentile Bootstrap) UCL 0.0118

Maximum 0.0181    95% KM (BCA) UCL 0.012

SD 0.00272 97.5% KM (Chebyshev) UCL 0.0152

Median 0.0107 95% KM (Chebyshev) UCL 0.0137

0.0117

Theta star 0.0007146

k star 14.94 99% KM (Chebyshev) UCL 0.0182

   95% Gamma Approximate UCL 0.0121    95% KM (Percentile Bootstrap) UCL 0.0118

Nu star 388.6 Potential UCLs to Use

AppChi2 343.9    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (mw-21)

   95% Adjusted Gamma UCL 0.0123

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

The data set for variable Selenium, dissolved (mw-21) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Selenium, dissolved (mw-22)

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-22) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-23)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

Selenium, dissolved (mw-24a)

The data set for variable Selenium, dissolved (mw-23) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-24a) was not processed!

Percent Non-Detects 33.33%

Selenium, dissolved (mw-24b)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Selenium, dissolved (mw-25)

The data set for variable Selenium, dissolved (mw-24b) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 10 Number of Detected Data 7

Percent Non-Detects 30.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00204 Minimum Detected -6.195

Mean of Detected 0.00395 Mean of Detected -5.786

Maximum Detected 0.0131 Maximum Detected -4.335

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00404 SD of Detected 0.646

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.505 Shapiro Wilk Test Statistic 0.589

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Mean 0.00401 Mean -5.709

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00597    95%  H-Stat (DL/2) UCL 0.0132

SD 0.00337 SD 0.574

0.542

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00358

MLE method failed to converge properly Mean in Log Scale -5.826

SD in Log Scale
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   95% Percentile Bootstrap UCL 0.00566

SD in Original Scale 0.00336

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00674

k star (bias corrected) 1.32 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00299

nu star 18.48

A-D Test Statistic 1.663 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.315 SD 0.00321

K-S Test Statistic 0.715 Mean 0.00349

0.00545

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0011

   95% KM (t) UCL 0.0055

Minimum 0.00204    95% KM (bootstrap t) UCL 0.0235

Assuming Gamma Distribution    95% KM (z) UCL 0.00529

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00395    95% KM (Percentile Bootstrap) UCL 0.00558

Maximum 0.0131    95% KM (BCA) UCL 0.00569

SD 0.0033 97.5% KM (Chebyshev) UCL 0.0103

Median 0.00268 95% KM (Chebyshev) UCL 0.00827

0.00569

Theta star 0.00182

k star 2.166 99% KM (Chebyshev) UCL 0.0144

   95% Gamma Approximate UCL 0.00585

Nu star 43.32 Potential UCLs to Use

AppChi2 29.22    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (mw-26)

   95% Adjusted Gamma UCL 0.00628

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Selenium, dissolved (mw-3)

The data set for variable Selenium, dissolved (mw-26) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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Data set is too small to compute reliable and meaningful statistics and estimates!

Selenium, dissolved (mw-30-30)

The data set for variable Selenium, dissolved (mw-3) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-30-30) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-31-135)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-31-135) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-31-60)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-31-60) was not processed!

Percent Non-Detects 50.00%

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Selenium, dissolved (mw-32-35)

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-32-35) was not processed!

Percent Non-Detects 66.67%

Selenium, dissolved (mw-33-210)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-33-210) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-33-90)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-34-100)

The data set for variable Selenium, dissolved (mw-33-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics
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Number of Valid Data 2 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-34-100) was not processed!

General Statistics

Number of Valid Data 9 Number of Detected Data 1

Selenium, dissolved (mw-34-55)

Percent Non-Detects 88.89%

Number of Distinct Detected Data 1 Number of Non-Detect Data 8

0

The data set for variable Selenium, dissolved (mw-34-55) was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detected Data 0 Number of Non-Detect Data 13

Selenium, dissolved (mw-34-80)

General Statistics

Number of Valid Data 13 Number of Detected Data

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Percent Non-Detects 100.00%

Selenium, dissolved (mw-35-135)

General Statistics

The data set for variable Selenium, dissolved (mw-34-80) was not processed!

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Number of Valid Observations 2 Number of Distinct Observations 2

The data set for variable Selenium, dissolved (mw-35-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Selenium, dissolved (mw-35-60)

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-37d)

The data set for variable Selenium, dissolved (mw-35-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 13 Number of Detected Data 10

Percent Non-Detects 23.08%

Number of Distinct Detected Data 9 Number of Non-Detect Data 3

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00278 Minimum Detected -5.885

Mean of Detected 0.00454 Mean of Detected -5.527

Maximum Detected 0.01 Maximum Detected -4.605

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00289 SD of Detected 0.493

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.62%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.593 Shapiro Wilk Test Statistic 0.662

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.00445 Mean -5.527

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00573    95%  H-Stat (DL/2) UCL 0.00857

SD 0.00258 SD 0.457

0.436

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.558

SD in Log Scale
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Mean in Original Scale 0.0043

   95% Percentile Bootstrap UCL 0.00545

SD in Original Scale 0.00256

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00592

k star (bias corrected) 2.842 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0016

nu star 56.84

A-D Test Statistic 1.84 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.268 SD 0.00248

K-S Test Statistic 0.729 Mean 0.00422

0.0055

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0007254

   95% KM (t) UCL 0.00552

Minimum 0.00278    95% KM (bootstrap t) UCL 0.0129

Assuming Gamma Distribution    95% KM (z) UCL 0.00542

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00454    95% KM (Percentile Bootstrap) UCL 0.00536

Maximum 0.01    95% KM (BCA) UCL 0.00542

SD 0.0025 97.5% KM (Chebyshev) UCL 0.00875

Median 0.00342 95% KM (Chebyshev) UCL 0.00738

0.00542

Theta star 0.00114

k star 3.981 99% KM (Chebyshev) UCL 0.0114

   95% Gamma Approximate UCL 0.0058

Nu star 103.5 Potential UCLs to Use

AppChi2 81.03    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (mw-37s)

   95% Adjusted Gamma UCL 0.00601

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-38d)

The data set for variable Selenium, dissolved (mw-37s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Percent Non-Detects 100.00%
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-38d) was not processed!

Selenium, dissolved (mw-38s)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-39-60)

The data set for variable Selenium, dissolved (mw-38s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-39-60) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-4)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

The data set for variable Selenium, dissolved (mw-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Selenium, dissolved (mw-40d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-40s)

The data set for variable Selenium, dissolved (mw-40d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-43-25)

The data set for variable Selenium, dissolved (mw-40s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-43-25) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-44-115)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 3 Number of Detected Data 0
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Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-44-115) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-44-125)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-44-125) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-45-095a)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-45-095a) was not processed!

Percent Non-Detects 100.00%

Selenium, dissolved (mw-46-175)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Percent Non-Detects 100.00%
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The data set for variable Selenium, dissolved (mw-46-175) was not processed!

Selenium, dissolved (mw-47-55)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Selenium, dissolved (mw-48)

The data set for variable Selenium, dissolved (mw-47-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-48) was not processed!

Percent Non-Detects 66.67%

Selenium, dissolved (mw-5)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

The data set for variable Selenium, dissolved (mw-5) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Selenium, dissolved (mw-50-200)

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (mw-50-200) was not processed!

Percent Non-Detects 33.33%

Selenium, dissolved (mw-51)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Selenium, dissolved (mw-6)

The data set for variable Selenium, dissolved (mw-51) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Selenium, dissolved (mw-7)

The data set for variable Selenium, dissolved (mw-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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Data set is too small to compute reliable and meaningful statistics and estimates!

Selenium, dissolved (mw-8)

The data set for variable Selenium, dissolved (mw-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Selenium, dissolved (mw-9)

The data set for variable Selenium, dissolved (mw-8) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Selenium, dissolved (ow-1d)

The data set for variable Selenium, dissolved (mw-9) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 15 Number of Detected Data 2

Percent Non-Detects 86.67%

Number of Distinct Detected Data 2 Number of Non-Detect Data 13

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00215 Minimum Detected -6.142

Mean of Detected 0.00219 Mean of Detected -6.124

Maximum Detected 0.00223 Maximum Detected -6.106

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 5.657E-05 SD of Detected 0.0258

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00316 Mean -5.885

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00381    95%  H-Stat (DL/2) UCL 0.00559

SD 0.00144 SD 0.589

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.362 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 3.771E-05

K-S Test Statistic     N/A    Mean 0.00218

0.00224

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.079E-05

   95% KM (t) UCL 0.00223

Minimum     N/A       95% KM (bootstrap t) UCL 0.00222

Assuming Gamma Distribution    95% KM (z) UCL 0.00223

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00223

Maximum     N/A       95% KM (BCA) UCL 0.00223
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SD     N/A    97.5% KM (Chebyshev) UCL 0.00237

Median     N/A    95% KM (Chebyshev) UCL 0.00231

0.00223

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00248

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00223

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Selenium, dissolved (ow-1m)

General Statistics

Number of Valid Data 14 Number of Detected Data 3

Percent Non-Detects 78.57%

Number of Distinct Detected Data 3 Number of Non-Detect Data 11

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00178 Minimum Detected -6.331

Mean of Detected 0.00317 Mean of Detected -5.855

Maximum Detected 0.0052 Maximum Detected -5.259

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0018 SD of Detected 0.546

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.964

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Mean 0.00322 Mean -5.879

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00393    95%  H-Stat (DL/2) UCL 0.00541

SD 0.00151 SD 0.619

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.316
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0.512

Mean in Original Scale 0.00205

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00257

SD in Original Scale 0.00115

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00269

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.322 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00101

K-S Test Statistic     N/A    Mean 0.00235

0.00311

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004329

   95% KM (t) UCL 0.00312

Minimum     N/A       95% KM (bootstrap t) UCL 0.00319

Assuming Gamma Distribution    95% KM (z) UCL 0.00306

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0052

Maximum     N/A       95% KM (BCA) UCL 0.0052

SD     N/A    97.5% KM (Chebyshev) UCL 0.00505

Median     N/A    95% KM (Chebyshev) UCL 0.00424

0.00312

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00666

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0052

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (ow-1s)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 13 Number of Detected Data 3

Percent Non-Detects 76.92%

Number of Distinct Detected Data 3 Number of Non-Detect Data 10

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0019 Minimum Detected -6.266

Mean of Detected 0.00324 Mean of Detected -5.886

Maximum Detected 0.0059 Maximum Detected -5.133

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00231 SD of Detected 0.653

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning:  There are only 3 Distinct Detected Values in this data set
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It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.752 Shapiro Wilk Test Statistic 0.753

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Mean 0.00344 Mean -5.754

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00416    95%  H-Stat (DL/2) UCL 0.00562

SD 0.00147 SD 0.416

0.439

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00243

MLE method failed to converge properly Mean in Log Scale -6.119

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00302

SD in Original Scale 0.00125

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00317

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.615 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00126

K-S Test Statistic     N/A    Mean 0.00235

0.00316

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005126

   95% KM (t) UCL 0.00326

Minimum     N/A       95% KM (bootstrap t) UCL 0.0954

Assuming Gamma Distribution    95% KM (z) UCL 0.00319

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0059

Maximum     N/A       95% KM (BCA) UCL 0.0059

SD     N/A    97.5% KM (Chebyshev) UCL 0.00555

Median     N/A    95% KM (Chebyshev) UCL 0.00458

0.00326

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00745

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0059

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A
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Selenium, dissolved (ow-2d)

General Statistics

Number of Valid Data 14 Number of Detected Data 5

Percent Non-Detects 64.29%

Number of Distinct Detected Data 5 Number of Non-Detect Data 9

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00208 Minimum Detected -6.175

Mean of Detected 0.00676 Mean of Detected -5.288

Maximum Detected 0.0171 Maximum Detected -4.069

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00608 SD of Detected 0.84

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.808 Shapiro Wilk Test Statistic 0.938

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Mean 0.00442 Mean -5.707

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00632    95%  H-Stat (DL/2) UCL 0.00817

SD 0.00402 SD 0.794

0.899

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0036

MLE method failed to converge properly Mean in Log Scale -6.046

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00566

SD in Original Scale 0.00426

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00654

k star (bias corrected) 0.878 Data appear Normal at 5% Significance Level

Theta Star 0.0077

nu star 8.781

A-D Test Statistic 0.342 Nonparametric Statistics
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5% A-D Critical Value 0.685 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.361 SD 0.00393

K-S Test Statistic 0.685 Mean 0.004

0.00591

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0012

   95% KM (t) UCL 0.00613

Minimum 0.00208    95% KM (bootstrap t) UCL 0.00729

Assuming Gamma Distribution    95% KM (z) UCL 0.00598

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00659    95% KM (Percentile Bootstrap) UCL 0.00724

Maximum 0.0171    95% KM (BCA) UCL 0.00801

SD 0.00343 97.5% KM (Chebyshev) UCL 0.0115

Median 0.00635 95% KM (Chebyshev) UCL 0.00924

0.00613

Theta star 0.00173

k star 3.801 99% KM (Chebyshev) UCL 0.016

   95% Gamma Approximate UCL 0.00839    95% KM (Percentile Bootstrap) UCL 0.00724

Nu star 106.4 Potential UCLs to Use

AppChi2 83.63    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (ow-2m)

   95% Adjusted Gamma UCL 0.00866

General Statistics

Number of Valid Data 13 Number of Detected Data 3

Percent Non-Detects 76.92%

Number of Distinct Detected Data 3 Number of Non-Detect Data 10

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00226 Minimum Detected -6.092

Mean of Detected 0.00373 Mean of Detected -5.717

Maximum Detected 0.0065 Maximum Detected -5.036

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0024 SD of Detected 0.591

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.778 Shapiro Wilk Test Statistic 0.798

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767
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Mean 0.00321 Mean -5.892

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00402    95%  H-Stat (DL/2) UCL 0.00632

SD 0.00164 SD 0.634

0.539

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00234

MLE method failed to converge properly Mean in Log Scale -6.199

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00304

SD in Original Scale 0.00147

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00328

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.555 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00126

K-S Test Statistic     N/A    Mean 0.00273

0.00346

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004888

   95% KM (t) UCL 0.0036

Minimum     N/A       95% KM (bootstrap t) UCL 0.00924

Assuming Gamma Distribution    95% KM (z) UCL 0.00354

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0065

Maximum     N/A       95% KM (BCA) UCL     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 0.00578

Median     N/A    95% KM (Chebyshev) UCL 0.00486

0.0036

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0076

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0065

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (ow-2s)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 13 Number of Detected Data 4

Percent Non-Detects 69.23%

Number of Distinct Detected Data 4 Number of Non-Detect Data 9

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00266 Minimum Detected -5.929

Mean of Detected 0.00461 Mean of Detected -5.473

Maximum Detected 0.0068 Maximum Detected -4.991
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Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0022 SD of Detected 0.505

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.806 Shapiro Wilk Test Statistic 0.795

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.00392 Mean -5.619

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00471    95%  H-Stat (DL/2) UCL 0.00558

SD 0.00161 SD 0.404

0.398

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0036

MLE method failed to converge properly Mean in Log Scale -5.704

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00429

SD in Original Scale 0.00155

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0044

k star (bias corrected) 1.551 Data appear Normal at 5% Significance Level

Theta Star 0.00297

nu star 12.41

A-D Test Statistic 0.582 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.396 SD 0.00158

K-S Test Statistic 0.659 Mean 0.00356

0.00458

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006091

   95% KM (t) UCL 0.00464

Minimum 0.0007387    95% KM (bootstrap t) UCL 0.00454

Assuming Gamma Distribution    95% KM (z) UCL 0.00456

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0038    95% KM (Percentile Bootstrap) UCL 0.00633

Maximum 0.0068    95% KM (BCA) UCL 0.0068

SD 0.0019 97.5% KM (Chebyshev) UCL 0.00736

Median 0.00362 95% KM (Chebyshev) UCL 0.00621
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0.00464

Theta star 0.00138

k star 2.755 99% KM (Chebyshev) UCL 0.00962

   95% Gamma Approximate UCL 0.00512    95% KM (Percentile Bootstrap) UCL 0.00633

Nu star 71.63 Potential UCLs to Use

AppChi2 53.15    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Selenium, dissolved (ow-3d)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (ow-3d) was not processed!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Selenium, dissolved (ow-3m)

Percent Non-Detects 66.67%

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (ow-3m) was not processed!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Selenium, dissolved (ow-3s)

Percent Non-Detects 50.00%

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (ow-3s) was not processed!
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 14 Number of Detected Data 2

Selenium, dissolved (ow-5d)

Percent Non-Detects 85.71%

Number of Distinct Detected Data 2 Number of Non-Detect Data 12

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00225 Minimum Detected -6.097

Mean of Detected 0.00236 Mean of Detected -6.052

Maximum Detected 0.00246 Maximum Detected -6.008

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0001485 SD of Detected 0.0631

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.00305 Mean -5.917

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0037    95%  H-Stat (DL/2) UCL 0.0055

SD 0.00138 SD 0.585

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

SD in Original Scale     N/A    
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   95% Percentile Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 9.9E-05

K-S Test Statistic     N/A    Mean 0.00232

0.00249

Data not Gamma Distributed at 5% Significance Level SE of Mean 8.083E-05

   95% KM (t) UCL 0.00246

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00245

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00246

Maximum     N/A       95% KM (BCA) UCL     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 0.00282

Median     N/A    95% KM (Chebyshev) UCL 0.00267

0.00246

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00312

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00246

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A
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Selenium, dissolved (ow-5s)
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General Statistics

Number of Valid Data 14 Number of Detected Data 3

Percent Non-Detects 78.57%

Number of Distinct Detected Data 3 Number of Non-Detect Data 11

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00269 Minimum Detected -5.918

Mean of Detected 0.00282 Mean of Detected -5.873

Maximum Detected 0.00294 Maximum Detected -5.829

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.000125 SD of Detected 0.0445

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.999 Shapiro Wilk Test Statistic 0.999

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Mean 0.00328 Mean -5.768

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00382    95%  H-Stat (DL/2) UCL 0.00491

SD 0.00114 SD 0.312

0.0456

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00282

MLE method failed to converge properly Mean in Log Scale -5.873

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00287

SD in Original Scale 0.0001283

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00287

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.247 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
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5% K-S Critical Value     N/A    SD 0.0001021

K-S Test Statistic     N/A    Mean 0.00282

0.00297

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.219E-05

   95% KM (t) UCL 0.00294

Minimum     N/A       95% KM (bootstrap t) UCL 0.00299

Assuming Gamma Distribution    95% KM (z) UCL 0.00294

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 0.00294

SD     N/A    97.5% KM (Chebyshev) UCL 0.00327

Median     N/A    95% KM (Chebyshev) UCL 0.00313

0.00294

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.00353

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

1

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Selenium, dissolved (park moabi-4)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations

Selenium, dissolved (tw-1)

The data set for variable Selenium, dissolved (park moabi-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

Selenium, dissolved (tw-2d)

The data set for variable Selenium, dissolved (tw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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General Statistics

Number of Valid Data 3 Number of Detected Data 2

Percent Non-Detects 33.33%

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (tw-2d) was not processed!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Selenium, dissolved (tw-2s)

Percent Non-Detects 66.67%

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Selenium, dissolved (tw-2s) was not processed!
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_

Full Precision   OFF

General Statistics

Number of Valid Data 149 Number of Detected Data 127

Vanadium, dissolved (1)

Percent Non-Detects 14.77%

Number of Distinct Detected Data 109 Number of Non-Detect Data 22

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00102 Minimum Detected -6.888

Mean of Detected 0.0162 Mean of Detected -4.373

Maximum Detected 0.0803 Maximum Detected -2.522

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0125 SD of Detected 0.741

Maximum Non-Detect 0.0193 Maximum Non-Detect -3.948

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.84%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 113

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 36

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.196 Lilliefors Test Statistic 0.098

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0786 5% Lilliefors Critical Value 0.0786

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0128 SD 1.312

Mean 0.0139 Mean -4.827

   95% DL/2 (t) UCL 0.0157    95%  H-Stat (DL/2) UCL 0.0183

Mean 0.00216 Mean in Log Scale -4.603

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.00524 Mean in Original Scale 0.0142

SD 0.0227 SD in Log Scale 0.893

   95% Percentile Bootstrap UCL 0.0158

   95% MLE (Tiku) UCL 0.00865 SD in Original Scale 0.0125

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.016

k star (bias corrected) 2.105 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00769

nu star 534.6

A-D Test Statistic 1.108 Nonparametric Statistics
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5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.0835 SD 0.0127

K-S Test Statistic 0.764 Mean 0.014

0.0157

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00104

   95% KM (t) UCL 0.0157

Minimum 1E-09    95% KM (bootstrap t) UCL 0.016

Assuming Gamma Distribution    95% KM (z) UCL 0.0157

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0141    95% KM (Percentile Bootstrap) UCL 0.0157

Maximum 0.0803    95% KM (BCA) UCL 0.0159

SD 0.0127 97.5% KM (Chebyshev) UCL 0.0205

Median 0.0122 95% KM (Chebyshev) UCL 0.0186

0.0159

Theta star 0.028

k star 0.505 99% KM (Chebyshev) UCL 0.0244

   95% Gamma Approximate UCL 0.0173

Nu star 150.5 Potential UCLs to Use

AppChi2 123.1    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (cw-1d)

   95% Adjusted Gamma UCL 0.0173

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00416 Minimum Detected -5.482

Mean of Detected 0.0265 Mean of Detected -4.207

Maximum Detected 0.0893 Maximum Detected -2.416

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0326 SD of Detected 1.161

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.747 Shapiro Wilk Test Statistic 0.942

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.023 Mean -4.462
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SD 0.0311 SD 1.256

   95% DL/2 (t) UCL 0.0459    95%  H-Stat (DL/2) UCL 0.17

Mean 0.0163 Mean in Log Scale -4.455

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.043 Mean in Original Scale 0.0231

SD 0.0364 SD in Log Scale 1.245

   95% Percentile Bootstrap UCL 0.0431

   95% MLE (Tiku) UCL 0.044 SD in Original Scale 0.0311

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0494

k star (bias corrected) 0.612 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0432

nu star 7.349

A-D Test Statistic 0.376 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.341 SD 0.0287

K-S Test Statistic 0.715 Mean 0.0233

0.046

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0119

   95% KM (t) UCL 0.0463

Minimum 1E-09    95% KM (bootstrap t) UCL 0.13

Assuming Gamma Distribution    95% KM (z) UCL 0.0428

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0227    95% KM (Percentile Bootstrap) UCL 0.0424

Maximum 0.0893    95% KM (BCA) UCL 0.0423

SD 0.0314 97.5% KM (Chebyshev) UCL 0.0974

Median 0.0122 95% KM (Chebyshev) UCL 0.075

0.075

Theta star 0.0942

k star 0.241 99% KM (Chebyshev) UCL 0.141

   95% Gamma Approximate UCL 0.156

Nu star 3.371 Potential UCLs to Use

AppChi2 0.49    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (cw-1m)

   95% Adjusted Gamma UCL 0.297

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00357 Minimum Detected -5.635

Mean of Detected 0.0252 Mean of Detected -4.482

Maximum Detected 0.0977 Maximum Detected -2.326

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0368 SD of Detected 1.346

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.688 Shapiro Wilk Test Statistic 0.864

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Mean 0.0219 Mean -4.698

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0474    95%  H-Stat (DL/2) UCL 0.338

SD 0.0347 SD 1.355

1.284

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0222

MLE yields a negative mean Mean in Log Scale -4.624

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0456

SD in Original Scale 0.0345

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0511

k star (bias corrected) 0.485 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0519

nu star 5.823

A-D Test Statistic 0.556 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.343 SD 0.032

K-S Test Statistic 0.721 Mean 0.0221

0.0475

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0132

   95% KM (t) UCL 0.0479

Minimum 0.00357    95% KM (bootstrap t) UCL 0.173

Assuming Gamma Distribution    95% KM (z) UCL 0.0439

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0221    95% KM (Percentile Bootstrap) UCL 0.0453

Maximum 0.0977    95% KM (BCA) UCL 0.0456

SD 0.0346 97.5% KM (Chebyshev) UCL 0.105

Median 0.00419 95% KM (Chebyshev) UCL 0.0799

0.0799

Theta star 0.0434

k star 0.509 99% KM (Chebyshev) UCL 0.154

   95% Gamma Approximate UCL 0.0703

Nu star 7.13 Potential UCLs to Use

AppChi2 2.242    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.105
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Vanadium, dissolved (cw-2d)

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00545 Minimum Detected -5.212

Mean of Detected 0.0335 Mean of Detected -4.057

Maximum Detected 0.121 Maximum Detected -2.112

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.045 SD of Detected 1.218

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.906

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0427 SD 1.33

Mean 0.0291 Mean -4.334

   95% DL/2 (t) UCL 0.0605    95%  H-Stat (DL/2) UCL 0.314

Mean 0.0254 Mean in Log Scale -4.494

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0576 Mean in Original Scale 0.0289

SD 0.0438 SD in Log Scale 1.604

   95% Percentile Bootstrap UCL 0.0559

   95% MLE (Tiku) UCL 0.0562 SD in Original Scale 0.0429

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0672

k star (bias corrected) 0.554 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0606

nu star 6.642

A-D Test Statistic 0.477 Nonparametric Statistics

5% A-D Critical Value 0.718 Kaplan-Meier (KM) Method

K-S Test Statistic 0.718 Mean 0.0295
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5% K-S Critical Value 0.342 SD 0.0393

0.0606

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0163

   95% KM (t) UCL 0.0611

Minimum 1E-09    95% KM (bootstrap t) UCL 0.23

Assuming Gamma Distribution    95% KM (z) UCL 0.0563

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0287    95% KM (Percentile Bootstrap) UCL 0.0573

Maximum 0.121    95% KM (BCA) UCL 0.056

SD 0.043 97.5% KM (Chebyshev) UCL 0.131

Median 0.0089 95% KM (Chebyshev) UCL 0.1

0.1

Theta star 0.122

k star 0.236 99% KM (Chebyshev) UCL 0.191

   95% Gamma Approximate UCL 0.203

Nu star 3.305 Potential UCLs to Use

AppChi2 0.468    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (cw-2m)

   95% Adjusted Gamma UCL 0.389

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00417 Minimum Detected -5.48

Mean of Detected 0.0299 Mean of Detected -4.423

Maximum Detected 0.124 Maximum Detected -2.087

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0475 SD of Detected 1.389

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.65 Shapiro Wilk Test Statistic 0.814

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0446 SD 1.4

Mean 0.026 Mean -4.647

   95% DL/2 (t) UCL 0.0588    95%  H-Stat (DL/2) UCL 0.415
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Mean 0.00584 Mean in Log Scale -4.612

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0507 Mean in Original Scale 0.0261

SD 0.061 SD in Log Scale 1.364

   95% Percentile Bootstrap UCL 0.0557

   95% MLE (Tiku) UCL 0.0574 SD in Original Scale 0.0445

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0732

k star (bias corrected) 0.444 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0673

nu star 5.333

A-D Test Statistic 0.75 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.345 SD 0.0412

K-S Test Statistic 0.726 Mean 0.0262

0.0589

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.017

   95% KM (t) UCL 0.0594

Minimum 1E-09    95% KM (bootstrap t) UCL 0.696

Assuming Gamma Distribution    95% KM (z) UCL 0.0543

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0256    95% KM (Percentile Bootstrap) UCL 0.0565

Maximum 0.124    95% KM (BCA) UCL 0.0563

SD 0.0448 97.5% KM (Chebyshev) UCL 0.133

Median 0.00513 95% KM (Chebyshev) UCL 0.101

0.101

Theta star 0.112

k star 0.228 99% KM (Chebyshev) UCL 0.196

   95% Gamma Approximate UCL 0.189

Nu star 3.195 Potential UCLs to Use

AppChi2 0.432    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (cw-3d)

   95% Adjusted Gamma UCL 0.365

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00219 Minimum Detected -6.124

Mean of Detected 0.0293 Mean of Detected -4.447

Maximum Detected 0.115 Maximum Detected -2.163

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0434 SD of Detected 1.525

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Warning:  There are only 6 Detected Values in this data
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.706 Shapiro Wilk Test Statistic 0.948

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0409 SD 1.509

Mean 0.0255 Mean -4.668

   95% DL/2 (t) UCL 0.0556    95%  H-Stat (DL/2) UCL 0.648

Mean 0.00788 Mean in Log Scale -4.681

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.049 Mean in Original Scale 0.0255

SD 0.056 SD in Log Scale 1.523

   95% Percentile Bootstrap UCL 0.0513

   95% MLE (Tiku) UCL 0.0552 SD in Original Scale 0.041

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0634

k star (bias corrected) 0.443 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0663

nu star 5.313

A-D Test Statistic 0.342 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.345 SD 0.0379

K-S Test Statistic 0.726 Mean 0.0255

0.0556

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0157

   95% KM (t) UCL 0.056

Minimum 1E-09    95% KM (bootstrap t) UCL 0.164

Assuming Gamma Distribution    95% KM (z) UCL 0.0513

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0251    95% KM (Percentile Bootstrap) UCL 0.0513

Maximum 0.115    95% KM (BCA) UCL 0.0529

SD 0.0412 97.5% KM (Chebyshev) UCL 0.123

Median 0.0066 95% KM (Chebyshev) UCL 0.0939

0.0939

Theta star 0.11

k star 0.228 99% KM (Chebyshev) UCL 0.182

   95% Gamma Approximate UCL 0.186

Nu star 3.194 Potential UCLs to Use

AppChi2 0.432    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.358
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Vanadium, dissolved (cw-3m)

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00224 Minimum Detected -6.101

Mean of Detected 0.0249 Mean of Detected -4.58

Maximum Detected 0.0983 Maximum Detected -2.32

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0372 SD of Detected 1.464

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.937

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.035 SD 1.439

Mean 0.0217 Mean -4.782

   95% DL/2 (t) UCL 0.0474    95%  H-Stat (DL/2) UCL 0.303

Mean 0.00681 Mean in Log Scale -4.803

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0417 Mean in Original Scale 0.0216

SD 0.0475 SD in Log Scale 1.461

   95% Percentile Bootstrap UCL 0.0441

   95% MLE (Tiku) UCL 0.047 SD in Original Scale 0.035

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0556

k star (bias corrected) 0.453 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0548

nu star 5.441

A-D Test Statistic 0.386 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.345 SD 0.0324

K-S Test Statistic 0.725 Mean 0.0216

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0134
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0.0473

   95% KM (t) UCL 0.0477

Minimum 1E-09    95% KM (bootstrap t) UCL 0.172

Assuming Gamma Distribution    95% KM (z) UCL 0.0437

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0213    95% KM (Percentile Bootstrap) UCL 0.0463

Maximum 0.0983    95% KM (BCA) UCL 0.0449

SD 0.0352 97.5% KM (Chebyshev) UCL 0.105

Median 0.0064 95% KM (Chebyshev) UCL 0.0801

0.0801

Theta star 0.0926

k star 0.23 99% KM (Chebyshev) UCL 0.155

   95% Gamma Approximate UCL 0.156

Nu star 3.221 Potential UCLs to Use

AppChi2 0.441    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (cw-4d)

   95% Adjusted Gamma UCL 0.3

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00284 Minimum Detected -5.864

Mean of Detected 0.0248 Mean of Detected -4.531

Maximum Detected 0.109 Maximum Detected -2.216

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0415 SD of Detected 1.28

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.591 Shapiro Wilk Test Statistic 0.898

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0388 SD 1.292

Mean 0.0216 Mean -4.739

   95% DL/2 (t) UCL 0.0501    95%  H-Stat (DL/2) UCL 0.183

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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Mean 0.00435 Mean in Log Scale -4.716

   95% MLE (t) UCL 0.0429 Mean in Original Scale 0.0217

SD 0.0525 SD in Log Scale 1.267

   95% Percentile Bootstrap UCL 0.0495

   95% MLE (Tiku) UCL 0.0488 SD in Original Scale 0.0387

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0637

k star (bias corrected) 0.472 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0526

nu star 5.663

A-D Test Statistic 0.705 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.344 SD 0.0358

K-S Test Statistic 0.723 Mean 0.0218

0.0502

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0148

   95% KM (t) UCL 0.0506

Minimum 1E-09    95% KM (bootstrap t) UCL 0.22

Assuming Gamma Distribution    95% KM (z) UCL 0.0462

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0213    95% KM (Percentile Bootstrap) UCL 0.0506

Maximum 0.109    95% KM (BCA) UCL 0.0508

SD 0.039 97.5% KM (Chebyshev) UCL 0.114

Median 0.0079 95% KM (Chebyshev) UCL 0.0864

0.0864

Theta star 0.0917

k star 0.232 99% KM (Chebyshev) UCL 0.169

   95% Gamma Approximate UCL 0.154

Nu star 3.246 Potential UCLs to Use

AppChi2 0.449    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (cw-4m)

   95% Adjusted Gamma UCL 0.296

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0034 Minimum Detected -5.684

Mean of Detected 0.022 Mean of Detected -4.574

Maximum Detected 0.0953 Maximum Detected -2.351

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.036 SD of Detected 1.194

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.579 Shapiro Wilk Test Statistic 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0337 SD 1.215

Mean 0.0192 Mean -4.777

   95% DL/2 (t) UCL 0.044    95%  H-Stat (DL/2) UCL 0.111

Mean 0.00428 Mean in Log Scale -4.741

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0377 Mean in Original Scale 0.0193

SD 0.0456 SD in Log Scale 1.176

   95% Percentile Bootstrap UCL 0.0442

   95% MLE (Tiku) UCL 0.0429 SD in Original Scale 0.0337

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0463

k star (bias corrected) 0.503 Data appear Lognormal at 5% Significance Level

Theta Star 0.0438

nu star 6.036

A-D Test Statistic 0.842 Nonparametric Statistics

5% A-D Critical Value 0.72 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.343 SD 0.0311

K-S Test Statistic 0.72 Mean 0.0194

0.0441

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0129

   95% KM (t) UCL 0.0445

Minimum 1E-09    95% KM (bootstrap t) UCL 0.185

Assuming Gamma Distribution    95% KM (z) UCL 0.0406

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0189    95% KM (Percentile Bootstrap) UCL 0.0446

Maximum 0.0953    95% KM (BCA) UCL 0.0453

SD 0.0339 97.5% KM (Chebyshev) UCL 0.0999

Median 0.0081 95% KM (Chebyshev) UCL 0.0756

0.0999

Theta star 0.0803

k star 0.235 99% KM (Chebyshev) UCL 0.148

   95% Gamma Approximate UCL 0.134

Nu star 3.291 Potential UCLs to Use

AppChi2 0.464  97.5% KM (Chebyshev) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.257

Vanadium, dissolved (mw-1)
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2

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations

Vanadium, dissolved (mw-10)

The data set for variable Vanadium, dissolved (mw-1) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 0.02 Minimum of Log Data -3.912

Mean 0.0443 Mean of log Data -3.241

Maximum 0.165 Maximum of Log Data -1.802

SD 0.0321

Median 0.0379 SD of log Data 0.439

Skewness 3.695

Coefficient of Variation 0.726

Shapiro Wilk Test Statistic 0.498 Shapiro Wilk Test Statistic 0.781

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0579    95% H-UCL 0.0536

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0632

   95% Adjusted-CLT UCL 0.0645  97.5% Chebyshev (MVUE) UCL 0.0721

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.059    99% Chebyshev (MVUE) UCL 0.0894

k star (bias corrected) 3.515 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0126

Adjusted Level of Significance 0.0346    95% CLT UCL 0.0571

nu star 119.5

Approximate Chi Square Value (.05) 95.28 Nonparametric Statistics

   95% Standard Bootstrap UCL 0.0569

Adjusted Chi Square Value 93.01    95% Jackknife UCL 0.0579

Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 0.113

Anderson-Darling Test Statistic 1.865    95% Bootstrap-t UCL 0.0863

Kolmogorov-Smirnov 5% Critical Value 0.21    95% BCA Bootstrap UCL 0.0679

Kolmogorov-Smirnov Test Statistic 0.299    95% Percentile Bootstrap UCL 0.0587

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0782
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97.5% Chebyshev(Mean, Sd) UCL 0.0929

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.122

   95% Approximate Gamma UCL 0.0555

   95% Adjusted Gamma UCL 0.0569

Potential UCL to Use Use 95% Student's-t UCL 0.0579

or 95% Modified-t UCL 0.059

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13

Vanadium, dissolved (mw-11)

Raw Statistics Log-transformed Statistics

Minimum 0.0036 Minimum of Log Data -5.627

Mean 0.0148 Mean of log Data -4.644

Maximum 0.0859 Maximum of Log Data -2.455

SD 0.0219

Median 0.00831 SD of log Data 0.782

Skewness 3.326

Coefficient of Variation 1.479

Shapiro Wilk Test Statistic 0.463 Shapiro Wilk Test Statistic 0.76

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0256    95% H-UCL 0.0229

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0254

   95% Adjusted-CLT UCL 0.0308  97.5% Chebyshev (MVUE) UCL 0.0309

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0266    99% Chebyshev (MVUE) UCL 0.0416

k star (bias corrected) 1.053 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0141

Adjusted Level of Significance 0.0301    95% CLT UCL 0.0248

nu star 27.37

Approximate Chi Square Value (.05) 16.44 Nonparametric Statistics

   95% Standard Bootstrap UCL 0.0244

Adjusted Chi Square Value 15.24    95% Jackknife UCL 0.0256

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 0.0995

Anderson-Darling Test Statistic 2.05    95% Bootstrap-t UCL 0.11

Kolmogorov-Smirnov 5% Critical Value 0.242    95% BCA Bootstrap UCL 0.0319

Kolmogorov-Smirnov Test Statistic 0.397    95% Percentile Bootstrap UCL 0.0265

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0413

97.5% Chebyshev(Mean, Sd) UCL 0.0527

   95% Adjusted Gamma UCL 0.0266

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0753

   95% Approximate Gamma UCL 0.0247
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0413

Number of Valid Observations 20 Number of Distinct Observations 19

Vanadium, dissolved (mw-12)

General Statistics

Raw Statistics Log-transformed Statistics

Minimum 0.009 Minimum of Log Data -4.711

Mean 0.0401 Mean of log Data -3.447

Maximum 0.218 Maximum of Log Data -1.523

SD 0.0431

Median 0.0308 SD of log Data 0.6

Skewness 4.06

Coefficient of Variation 1.073

Shapiro Wilk Test Statistic 0.457 Shapiro Wilk Test Statistic 0.849

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0568    95% H-UCL 0.0509

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0609

   95% Adjusted-CLT UCL 0.0653  97.5% Chebyshev (MVUE) UCL 0.071

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0583    99% Chebyshev (MVUE) UCL 0.0907

k star (bias corrected) 1.999 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0201

Adjusted Level of Significance 0.038    95% CLT UCL 0.056

nu star 79.97

Approximate Chi Square Value (.05) 60.36 Nonparametric Statistics

   95% Standard Bootstrap UCL 0.0556

Adjusted Chi Square Value 59.02    95% Jackknife UCL 0.0568

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 0.123

Anderson-Darling Test Statistic 1.815    95% Bootstrap-t UCL 0.0953

Kolmogorov-Smirnov 5% Critical Value 0.196    95% BCA Bootstrap UCL 0.071

Kolmogorov-Smirnov Test Statistic 0.242    95% Percentile Bootstrap UCL 0.0585

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0821

97.5% Chebyshev(Mean, Sd) UCL 0.1

   95% Adjusted Gamma UCL 0.0544

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.136

   95% Approximate Gamma UCL 0.0532

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0821

Vanadium, dissolved (mw-13)

General Statistics
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-5.339

Number of Valid Observations 5 Number of Distinct Observations 5

Maximum 0.00644 Maximum of Log Data -5.045

Raw Statistics Log-transformed Statistics

Minimum 0.0048 Minimum of Log Data

Median 0.006 SD of log Data 0.118

Mean 0.00583 Mean of log Data -5.151

Coefficient of Variation 0.113

SD 0.0006587

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -1.106

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.894

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00646    95% H-UCL 0.00659

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00717

   95% Adjusted-CLT UCL 0.00616  97.5% Chebyshev (MVUE) UCL 0.00775

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.00643    99% Chebyshev (MVUE) UCL 0.0089

k star (bias corrected) 37.03 Data appear Normal at 5% Significance Level

Theta Star 0.0001574

Adjusted Level of Significance 0.0086    95% CLT UCL 0.00631

nu star 370.3

Approximate Chi Square Value (.05) 326.7 Nonparametric Statistics

   95% Standard Bootstrap UCL 0.00627

Adjusted Chi Square Value 308.6    95% Jackknife UCL 0.00646

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.00615

Anderson-Darling Test Statistic 0.352    95% Bootstrap-t UCL 0.00637

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.00622

Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 0.00624

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00711

97.5% Chebyshev(Mean, Sd) UCL 0.00767

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00876

   95% Approximate Gamma UCL 0.00661

   95% Adjusted Gamma UCL 0.00699
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Vanadium, dissolved (mw-14)

Potential UCL to Use Use 95% Student's-t UCL 0.00646

Recommended UCL exceeds the maximum observation

-5.497

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Maximum 0.016 Maximum of Log Data -4.135

Raw Statistics Log-transformed Statistics

Minimum 0.0041 Minimum of Log Data

Median 0.00652 SD of log Data 0.524

Mean 0.00791 Mean of log Data -4.96

Coefficient of Variation 0.601

SD 0.00475

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.741

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Test Statistic 0.82 Shapiro Wilk Test Statistic 0.936

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0124    95% H-UCL 0.0178

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0157

   95% Adjusted-CLT UCL 0.0132  97.5% Chebyshev (MVUE) UCL 0.0191

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0127    99% Chebyshev (MVUE) UCL 0.0259

k star (bias corrected) 1.862 Data appear Normal at 5% Significance Level

Theta Star 0.00425

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0114

nu star 18.62

Approximate Chi Square Value (.05) 9.841 Nonparametric Statistics

   95% Standard Bootstrap UCL 0.0111

Adjusted Chi Square Value 7.219    95% Jackknife UCL 0.0124

Anderson-Darling Test Statistic 0.362    95% Bootstrap-t UCL 0.019
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Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 0.0259

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.0122

Kolmogorov-Smirnov Test Statistic 0.237    95% Percentile Bootstrap UCL 0.0114

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0172

97.5% Chebyshev(Mean, Sd) UCL 0.0212

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.029

   95% Approximate Gamma UCL 0.015

   95% Adjusted Gamma UCL 0.0204

Vanadium, dissolved (mw-15)

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0124

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Number of Valid Observations 4 Number of Distinct Observations 4

Vanadium, dissolved (mw-19)

The data set for variable Vanadium, dissolved (mw-15) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Vanadium, dissolved (mw-20-100)

The data set for variable Vanadium, dissolved (mw-19) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Percent Non-Detects 25.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-20-100) was not processed!
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 15 Number of Detected Data 11

Vanadium, dissolved (mw-20-130)

Percent Non-Detects 26.67%

Number of Distinct Detected Data 11 Number of Non-Detect Data 4

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0028 Minimum Detected -5.878

Mean of Detected 0.0291 Mean of Detected -4.751

Maximum Detected 0.172 Maximum Detected -1.76

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.0553 SD of Detected 1.424

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.55 Shapiro Wilk Test Statistic 0.746

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Mean 0.0222 Mean -5.058

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0442    95%  H-Stat (DL/2) UCL 0.0659

SD 0.0482 SD 1.352

1.466

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.022

MLE yields a negative mean Mean in Log Scale -5.18

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0443

SD in Original Scale 0.0483

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0545

k star (bias corrected) 0.439 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0664

nu star 9.65

A-D Test Statistic 1.787 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.269 SD 0.0466

K-S Test Statistic 0.78 Mean 0.0222
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0.0441

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0126

   95% KM (t) UCL 0.0444

Minimum 0.0028    95% KM (bootstrap t) UCL 0.339

Assuming Gamma Distribution    95% KM (z) UCL 0.043

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0287    95% KM (Percentile Bootstrap) UCL 0.0442

Maximum 0.172    95% KM (BCA) UCL 0.0454

SD 0.0468 97.5% KM (Chebyshev) UCL 0.101

Median 0.0101 95% KM (Chebyshev) UCL 0.0772

0.101

Theta star 0.0488

k star 0.589 99% KM (Chebyshev) UCL 0.148

   95% Gamma Approximate UCL 0.0555

Nu star 17.67 Potential UCLs to Use

AppChi2 9.152  97.5% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-20-70)

   95% Adjusted Gamma UCL 0.0604

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Percent Non-Detects 6.25%

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0034 Minimum Detected -5.684

Mean of Detected 0.0229 Mean of Detected -4.36

Maximum Detected 0.117 Maximum Detected -2.146

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.0339 SD of Detected 0.953

Maximum Non-Detect 0.003 Maximum Non-Detect -5.809

Shapiro Wilk Test Statistic 0.539 Shapiro Wilk Test Statistic 0.774

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0332 SD 1.065

Mean 0.0215 Mean -4.494

   95% DL/2 (t) UCL 0.0361    95%  H-Stat (DL/2) UCL 0.0389

Mean 0.0203 Mean in Log Scale -4.491

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.035 Mean in Original Scale 0.0215

SD 0.0335 SD in Log Scale 1.058

   95% Percentile Bootstrap UCL 0.0353

   95% MLE (Tiku) UCL 0.0338 SD in Original Scale 0.0332

   95% BCA Bootstrap UCL 0.0403
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.839 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0272

nu star 25.17

A-D Test Statistic 2.361 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.228 SD 0.032

K-S Test Statistic 0.763 Mean 0.0216

0.036

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00829

   95% KM (t) UCL 0.0362

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0937

Assuming Gamma Distribution    95% KM (z) UCL 0.0353

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0214    95% KM (Percentile Bootstrap) UCL 0.0358

Maximum 0.117    95% KM (BCA) UCL 0.0375

SD 0.0332 97.5% KM (Chebyshev) UCL 0.0734

Median 0.00951 95% KM (Chebyshev) UCL 0.0578

0.0578

Theta star 0.0555

k star 0.386 99% KM (Chebyshev) UCL 0.104

   95% Gamma Approximate UCL 0.0485

Nu star 12.34 Potential UCLs to Use

AppChi2 5.454    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-21)

   95% Adjusted Gamma UCL 0.0535

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Percent Non-Detects 50.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0037 Minimum Detected -5.599

Mean of Detected 0.00733 Mean of Detected -5.032

Maximum Detected 0.0121 Maximum Detected -4.415

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00431 SD of Detected 0.594

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.948 Shapiro Wilk Test Statistic 0.994

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Mean 0.00533 Mean -5.396

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00831    95%  H-Stat (DL/2) UCL 0.0104

SD 0.00362 SD 0.604

0.506

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00554

MLE method failed to converge properly Mean in Log Scale -5.316

SD in Log Scale

   95% Percentile Bootstrap UCL 0.00783

SD in Original Scale 0.00339

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00832

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic 0.268 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.00306

K-S Test Statistic     N/A    Mean 0.00562

0.00861

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00155

   95% KM (t) UCL 0.00875

Minimum     N/A       95% KM (bootstrap t) UCL 0.00876

Assuming Gamma Distribution    95% KM (z) UCL 0.00817

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 0.0121

SD     N/A    97.5% KM (Chebyshev) UCL 0.0153

Median     N/A    95% KM (Chebyshev) UCL 0.0124

0.00875

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.021

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-22)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 6 Number of Detected Data 2
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Percent Non-Detects 66.67%

Number of Distinct Detected Data 2 Number of Non-Detect Data 4

Raw Statistics Log-transformed Statistics

Minimum Detected 0.044 Minimum Detected -3.124

Mean of Detected 0.112 Mean of Detected -2.422

Maximum Detected 0.179 Maximum Detected -1.72

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0955 SD of Detected 0.992

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 0.0393 Mean -4.686

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0972    95%  H-Stat (DL/2) UCL 4.288

SD 0.0704 SD 1.829

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    
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A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.0503

K-S Test Statistic     N/A    Mean 0.0665

0.172

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.029

   95% KM (t) UCL 0.125

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.114

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.179

Maximum     N/A       95% KM (BCA) UCL 0.179

SD     N/A    97.5% KM (Chebyshev) UCL 0.248

Median     N/A    95% KM (Chebyshev) UCL 0.193

0.125

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.356

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.179

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A
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Vanadium, dissolved (mw-24a)

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Percent Non-Detects 20.00%

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics



1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345
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Minimum Detected 0.00718 Minimum Detected -4.936

Mean of Detected 0.0154 Mean of Detected -4.29

Maximum Detected 0.0273 Maximum Detected -3.601

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00858 SD of Detected 0.553

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.993

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0094 SD 0.899

Mean 0.0128 Mean -4.63

   95% DL/2 (t) UCL 0.0218    95%  H-Stat (DL/2) UCL 0.0213

Mean 0.0122 Mean in Log Scale -4.587

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0212 Mean in Original Scale 0.0129

SD 0.00938 SD in Log Scale 0.82

   95% Percentile Bootstrap UCL 0.0194

   95% MLE (Tiku) UCL 0.0214 SD in Original Scale 0.00924

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0202

k star (bias corrected) 1.297 Data appear Normal at 5% Significance Level

Theta Star 0.0118

nu star 10.38

A-D Test Statistic 0.231 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.396 SD 0.00741

K-S Test Statistic 0.659 Mean 0.0137

0.0218

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00383

   95% KM (t) UCL 0.0219

Minimum 0.00519    95% KM (bootstrap t) UCL 0.0232

Assuming Gamma Distribution    95% KM (z) UCL 0.02

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0133    95% KM (Percentile Bootstrap) UCL 0.0202

Maximum 0.0273    95% KM (BCA) UCL 0.0212

SD 0.00872 97.5% KM (Chebyshev) UCL 0.0376

Median 0.012 95% KM (Chebyshev) UCL 0.0304
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1393
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1408
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0.0219

Theta star 0.00956

k star 1.395 99% KM (Chebyshev) UCL 0.0518

   95% Gamma Approximate UCL 0.0285    95% KM (Percentile Bootstrap) UCL 0.0202

Nu star 13.95 Potential UCLs to Use

AppChi2 6.537    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-24b)

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Percent Non-Detects 33.33%

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-24b) was not processed!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Vanadium, dissolved (mw-24br)

Percent Non-Detects 50.00%

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-24br) was not processed!

General Statistics

Number of Valid Data 13 Number of Detected Data 11

Vanadium, dissolved (mw-25)

Percent Non-Detects 15.38%

Number of Distinct Detected Data 9 Number of Non-Detect Data 2

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0051 Minimum Detected -5.279

Mean of Detected 0.0157 Mean of Detected -4.467

Maximum Detected 0.0733 Maximum Detected -2.613

SD of Detected 0.0193 SD of Detected 0.678
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Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

Maximum Non-Detect 0.003 Maximum Non-Detect -5.809

Shapiro Wilk Test Statistic 0.46 Shapiro Wilk Test Statistic 0.723

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0184 SD 0.984

Mean 0.0135 Mean -4.78

   95% DL/2 (t) UCL 0.0226    95%  H-Stat (DL/2) UCL 0.024

Mean 0.0117 Mean in Log Scale -4.678

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0215 Mean in Original Scale 0.0137

SD 0.0197 SD in Log Scale 0.809

   95% Percentile Bootstrap UCL 0.0237

   95% MLE (Tiku) UCL 0.0211 SD in Original Scale 0.0182

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0283

k star (bias corrected) 1.341 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0117

nu star 29.5

A-D Test Statistic 1.872 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.259 SD 0.0173

K-S Test Statistic 0.74 Mean 0.014

0.0228

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00504

   95% KM (t) UCL 0.023

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0523

Assuming Gamma Distribution    95% KM (z) UCL 0.0223

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0133    95% KM (Percentile Bootstrap) UCL 0.024

Maximum 0.0733    95% KM (BCA) UCL 0.0248

SD 0.0185 97.5% KM (Chebyshev) UCL 0.0455

Median 0.0111 95% KM (Chebyshev) UCL 0.036

0.036

Theta star 0.0363

k star 0.367 99% KM (Chebyshev) UCL 0.0642

   95% Gamma Approximate UCL 0.0347

Nu star 9.553 Potential UCLs to Use

AppChi2 3.664    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-26)

   95% Adjusted Gamma UCL 0.0402
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General Statistics

Number of Valid Data 6 Number of Detected Data 4

Percent Non-Detects 33.33%

Number of Distinct Detected Data 4 Number of Non-Detect Data 2

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0024 Minimum Detected -6.032

Mean of Detected 0.00786 Mean of Detected -5.083

Maximum Detected 0.017 Maximum Detected -4.075

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.00633 SD of Detected 0.8

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic 0.952

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.00649 Mean -5.27

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0109    95%  H-Stat (DL/2) UCL 0.0212

SD 0.0054 SD 0.719

0.739

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.00629

MLE method failed to converge properly Mean in Log Scale -5.319

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0102

SD in Original Scale 0.00549

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0115

k star (bias corrected) 0.732 Data appear Normal at 5% Significance Level

Theta Star 0.0107

nu star 5.855

A-D Test Statistic 0.347 Nonparametric Statistics

5% A-D Critical Value 0.66 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.398 SD 0.00505

K-S Test Statistic 0.66 Mean 0.00634
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0.011

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00241

   95% KM (t) UCL 0.0112

Minimum 0.0024    95% KM (bootstrap t) UCL 0.0166

Assuming Gamma Distribution    95% KM (z) UCL 0.0103

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.00704    95% KM (Percentile Bootstrap) UCL 0.0115

Maximum 0.017    95% KM (BCA) UCL 0.0103

SD 0.00522 97.5% KM (Chebyshev) UCL 0.0214

Median 0.00602 95% KM (Chebyshev) UCL 0.0168

0.0112

Theta star 0.00483

k star 1.457 99% KM (Chebyshev) UCL 0.0303

   95% Gamma Approximate UCL 0.0136    95% KM (Percentile Bootstrap) UCL 0.0115

Nu star 17.49 Potential UCLs to Use

AppChi2 9.021    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-27-20)

   95% Adjusted Gamma UCL     N/A

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-27-20) was not processed!

Percent Non-Detects 33.33%

Vanadium, dissolved (mw-28-25)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-28-25) was not processed!

Percent Non-Detects 33.33%

Vanadium, dissolved (mw-29)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics
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Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Number of Valid Data 3 Number of Detected Data 2

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-29) was not processed!

Percent Non-Detects 33.33%

Vanadium, dissolved (mw-3)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Vanadium, dissolved (mw-30-30)

The data set for variable Vanadium, dissolved (mw-3) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-30-30) was not processed!

Percent Non-Detects 75.00%

Vanadium, dissolved (mw-31-135)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

The data set for variable Vanadium, dissolved (mw-31-135) was not processed!
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Vanadium, dissolved (mw-31-60)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Percent Non-Detects 20.00%

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0058 Minimum Detected -5.15

Mean of Detected 0.0459 Mean of Detected -3.732

Maximum Detected 0.118 Maximum Detected -2.137

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0521 SD of Detected 1.406

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.864 Shapiro Wilk Test Statistic 0.929

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0491 SD 1.582

Mean 0.0372 Mean -4.184

   95% DL/2 (t) UCL 0.084    95%  H-Stat (DL/2) UCL 2.118

Mean 0.0311 Mean in Log Scale -4.479

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0801 Mean in Original Scale 0.0368

SD 0.0514 SD in Log Scale 2.067

   95% Percentile Bootstrap UCL 0.0731

   95% MLE (Tiku) UCL 0.0799 SD in Original Scale 0.0494

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0809

k star (bias corrected) 0.392 Data appear Normal at 5% Significance Level

Theta Star 0.117

nu star 3.133
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A-D Test Statistic 0.323 Nonparametric Statistics

5% A-D Critical Value 0.668 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.403 SD 0.0434

K-S Test Statistic 0.668 Mean 0.0378

0.084

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0224

   95% KM (t) UCL 0.0856

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0967

Assuming Gamma Distribution    95% KM (z) UCL 0.0747

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0367    95% KM (Percentile Bootstrap) UCL 0.0772

Maximum 0.118    95% KM (BCA) UCL 0.0772

SD 0.0496 97.5% KM (Chebyshev) UCL 0.178

Median 0.0096 95% KM (Chebyshev) UCL 0.136

0.0856

Theta star 0.174

k star 0.211 99% KM (Chebyshev) UCL 0.261

   95% Gamma Approximate UCL 0.466    95% KM (Percentile Bootstrap) UCL 0.0772

Nu star 2.107 Potential UCLs to Use

AppChi2 0.166    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-32-35)

   95% Adjusted Gamma UCL     N/A

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-32-35) was not processed!

Percent Non-Detects 100.00%

Vanadium, dissolved (mw-33-210)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

The data set for variable Vanadium, dissolved (mw-33-210) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Vanadium, dissolved (mw-33-90)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-34-100)

The data set for variable Vanadium, dissolved (mw-33-90) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Vanadium, dissolved (mw-34-55)

The data set for variable Vanadium, dissolved (mw-34-100) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 9 Number of Detected Data 5

Percent Non-Detects 44.44%

Number of Distinct Detected Data 5 Number of Non-Detect Data 4

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00115 Minimum Detected -6.768

Mean of Detected 0.0488 Mean of Detected -4.859

Maximum Detected 0.227 Maximum Detected -1.483

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0996 SD of Detected 2.03

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.576 Shapiro Wilk Test Statistic 0.864

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Mean 0.0278 Mean -5.654

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0741    95%  H-Stat (DL/2) UCL 0.297

SD 0.0747 SD 1.768

2.307

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0274

MLE yields a negative mean Mean in Log Scale -6.245

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0769

SD in Original Scale 0.0749

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.102

k star (bias corrected) 0.279 Data appear Lognormal at 5% Significance Level

Theta Star 0.175

nu star 2.787

A-D Test Statistic 0.765 Nonparametric Statistics

5% A-D Critical Value 0.73 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.377 SD 0.0705

K-S Test Statistic 0.73 Mean 0.0278

0.0738

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0263

   95% KM (t) UCL 0.0766

Minimum 0.00115    95% KM (bootstrap t) UCL 1.052

Assuming Gamma Distribution    95% KM (z) UCL 0.071

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0437    95% KM (Percentile Bootstrap) UCL 0.0774

Maximum 0.227    95% KM (BCA) UCL 0.08

SD 0.0715 97.5% KM (Chebyshev) UCL 0.192

Median 0.0241 95% KM (Chebyshev) UCL 0.142

0.289

Theta star 0.0942

k star 0.464 99% KM (Chebyshev) UCL 0.289

   95% Gamma Approximate UCL 0.124

Nu star 8.349 Potential UCLs to Use

AppChi2 2.939    99% KM (Chebyshev) UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.158

Vanadium, dissolved (mw-34-80)
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General Statistics

Number of Valid Data 13 Number of Detected Data 10

Percent Non-Detects 23.08%

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0016 Minimum Detected -6.438

Mean of Detected 0.0282 Mean of Detected -5.299

Maximum Detected 0.238 Maximum Detected -1.435

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.0739 SD of Detected 1.587

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.415 Shapiro Wilk Test Statistic 0.738

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Mean 0.0221 Mean -5.537

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0543    95%  H-Stat (DL/2) UCL 0.0405

SD 0.065 SD 1.452

1.418

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.0224

MLE yields a negative mean Mean in Log Scale -5.446

SD in Log Scale

   95% Percentile Bootstrap UCL 0.0576

SD in Original Scale 0.0649

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0766

k star (bias corrected) 0.335 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0843

nu star 6.694

A-D Test Statistic 1.838 Nonparametric Statistics

5% A-D Critical Value 0.798 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.285 SD 0.0624

K-S Test Statistic 0.798 Mean 0.0222

0.0543

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0183

   95% KM (t) UCL 0.0547

Minimum 0.0016    95% KM (bootstrap t) UCL 0.415

Assuming Gamma Distribution    95% KM (z) UCL 0.0522

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Maximum 0.238    95% KM (BCA) UCL 0.0585
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Mean 0.0287    95% KM (Percentile Bootstrap) UCL 0.0576

SD 0.064 97.5% KM (Chebyshev) UCL 0.136

Median 0.00294 95% KM (Chebyshev) UCL 0.102

0.204

Theta star 0.0682

k star 0.42 99% KM (Chebyshev) UCL 0.204

   95% Gamma Approximate UCL 0.0692

Nu star 10.92 Potential UCLs to Use

AppChi2 4.522    99% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-35-135)

   95% Adjusted Gamma UCL 0.0791

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Vanadium, dissolved (mw-35-60)

The data set for variable Vanadium, dissolved (mw-35-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-37d)

The data set for variable Vanadium, dissolved (mw-35-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 13 Number of Detected Data 11

Percent Non-Detects 15.38%

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Raw Statistics Log-transformed Statistics

Minimum Detected 0.004 Minimum Detected -5.521

Mean of Detected 0.038 Mean of Detected -4.568

Maximum Detected 0.326 Maximum Detected -1.121
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Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.0959 SD of Detected 1.282

Maximum Non-Detect 0.003 Maximum Non-Detect -5.809

Shapiro Wilk Test Statistic 0.399 Shapiro Wilk Test Statistic 0.678

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0886 SD 1.378

Mean 0.0324 Mean -4.866

   95% DL/2 (t) UCL 0.0761    95%  H-Stat (DL/2) UCL 0.0814

Mean 0.022 Mean in Log Scale -4.973

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0687 Mean in Original Scale 0.0322

SD 0.0944 SD in Log Scale 1.536

   95% Percentile Bootstrap UCL 0.08

   95% MLE (Tiku) UCL 0.0662 SD in Original Scale 0.0886

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.106

k star (bias corrected) 0.418 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0909

nu star 9.191

A-D Test Statistic 2.316 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.269 SD 0.085

K-S Test Statistic 0.783 Mean 0.0327

0.0763

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0247

   95% KM (t) UCL 0.0768

Minimum 1E-09    95% KM (bootstrap t) UCL 0.903

Assuming Gamma Distribution    95% KM (z) UCL 0.0734

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0321    95% KM (Percentile Bootstrap) UCL 0.0811

Maximum 0.326    95% KM (BCA) UCL 0.0814

SD 0.0887 97.5% KM (Chebyshev) UCL 0.187

Median 0.00608 95% KM (Chebyshev) UCL 0.14

0.187

Theta star 0.155

k star 0.207 99% KM (Chebyshev) UCL 0.279

   95% Gamma Approximate UCL 0.129

Nu star 5.395 Potential UCLs to Use

AppChi2 1.339  97.5% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (mw-37s)

   95% Adjusted Gamma UCL 0.161
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-38d)

The data set for variable Vanadium, dissolved (mw-37s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-38s)

The data set for variable Vanadium, dissolved (mw-38d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-39-60)

The data set for variable Vanadium, dissolved (mw-38s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

The data set for variable Vanadium, dissolved (mw-39-60) was not processed!
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Vanadium, dissolved (mw-4)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Vanadium, dissolved (mw-40d)

The data set for variable Vanadium, dissolved (mw-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-40s)

The data set for variable Vanadium, dissolved (mw-40d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-43-25)

The data set for variable Vanadium, dissolved (mw-40s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Number of Distinct Detected Data 0 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-43-25) was not processed!

Percent Non-Detects 100.00%

Vanadium, dissolved (mw-44-115)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Vanadium, dissolved (mw-44-125)

The data set for variable Vanadium, dissolved (mw-44-115) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-44-125) was not processed!

Percent Non-Detects 100.00%

Vanadium, dissolved (mw-45-095a)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1
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Vanadium, dissolved (mw-46-175)

The data set for variable Vanadium, dissolved (mw-45-095a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-47-55)

The data set for variable Vanadium, dissolved (mw-46-175) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (mw-48)

The data set for variable Vanadium, dissolved (mw-47-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-48) was not processed!

Percent Non-Detects 33.33%

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Vanadium, dissolved (mw-5)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Vanadium, dissolved (mw-50-200)

The data set for variable Vanadium, dissolved (mw-5) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-50-200) was not processed!

Percent Non-Detects 100.00%

Vanadium, dissolved (mw-51)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (mw-51) was not processed!

Percent Non-Detects 100.00%

Vanadium, dissolved (mw-6)

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Vanadium, dissolved (mw-7)

The data set for variable Vanadium, dissolved (mw-6) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Vanadium, dissolved (mw-8)

The data set for variable Vanadium, dissolved (mw-7) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Vanadium, dissolved (mw-9)

The data set for variable Vanadium, dissolved (mw-8) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

-4.867

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Maximum 0.014 Maximum of Log Data -4.269

Raw Statistics Log-transformed Statistics

Minimum 0.0077 Minimum of Log Data

Median 0.0094 SD of log Data 0.264

Mean 0.0103 Mean of log Data -4.606

Coefficient of Variation 0.269

SD 0.00276

Skewness 0.593
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Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Test Statistic 0.894 Shapiro Wilk Test Statistic 0.903

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0129    95% H-UCL 0.0141

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0155

   95% Adjusted-CLT UCL 0.0127  97.5% Chebyshev (MVUE) UCL 0.0178

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.013    99% Chebyshev (MVUE) UCL 0.0223

k star (bias corrected) 7.293 Data appear Normal at 5% Significance Level

Theta Star 0.00141

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0123

nu star 72.93

Approximate Chi Square Value (.05) 54.26 Nonparametric Statistics

   95% Standard Bootstrap UCL 0.0121

Adjusted Chi Square Value 47.29    95% Jackknife UCL 0.0129

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.0167

Anderson-Darling Test Statistic 0.366    95% Bootstrap-t UCL 0.016

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.0122

Kolmogorov-Smirnov Test Statistic 0.226    95% Percentile Bootstrap UCL 0.0121

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0157

97.5% Chebyshev(Mean, Sd) UCL 0.018

   95% Adjusted Gamma UCL 0.0159

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0226

   95% Approximate Gamma UCL 0.0138

Potential UCL to Use Use 95% Student's-t UCL 0.0129

Number of Valid Data 15 Number of Detected Data 14

Vanadium, dissolved (ow-1d)

General Statistics

Percent Non-Detects 6.67%

Number of Distinct Detected Data 14 Number of Non-Detect Data 1
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.00169 Minimum Detected -6.383

Mean of Detected 0.0236 Mean of Detected -4.372

Maximum Detected 0.122 Maximum Detected -2.104

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.0336 SD of Detected 1.102

Maximum Non-Detect 0.003 Maximum Non-Detect -5.809

Shapiro Wilk Test Statistic 0.618 Shapiro Wilk Test Statistic 0.954

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0328 SD 1.196

Mean 0.0221 Mean -4.514

   95% DL/2 (t) UCL 0.0371    95%  H-Stat (DL/2) UCL 0.0425

Mean 0.0193 Mean in Log Scale -4.51

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0352 Mean in Original Scale 0.0221

SD 0.0349 SD in Log Scale 1.188

   95% Percentile Bootstrap UCL 0.0367

   95% MLE (Tiku) UCL 0.0344 SD in Original Scale 0.0328

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0431

k star (bias corrected) 0.778 Data appear Lognormal at 5% Significance Level

Theta Star 0.0303

nu star 21.8

A-D Test Statistic 0.878 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.236 SD 0.0317

K-S Test Statistic 0.763 Mean 0.0221

0.0369

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0085

   95% KM (t) UCL 0.0371

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0847

Assuming Gamma Distribution    95% KM (z) UCL 0.0361

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.022    95% KM (Percentile Bootstrap) UCL 0.0365

Maximum 0.122    95% KM (BCA) UCL 0.0367

SD 0.0329 97.5% KM (Chebyshev) UCL 0.0752

Median 0.0108 95% KM (Chebyshev) UCL 0.0592

0.0752

Theta star 0.0605

k star 0.364 99% KM (Chebyshev) UCL 0.107

   95% Gamma Approximate UCL 0.0532

Nu star 10.92 Potential UCLs to Use

AppChi2 4.527  97.5% KM (Chebyshev) UCL

   95% Adjusted Gamma UCL 0.0597
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Note: DL/2 is not a recommended method.

Vanadium, dissolved (ow-1m)

General Statistics

Number of Valid Data 14 Number of Detected Data 12

Percent Non-Detects 14.29%

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00184 Minimum Detected -6.298

Mean of Detected 0.0181 Mean of Detected -4.481

Maximum Detected 0.0625 Maximum Detected -2.773

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0192 SD of Detected 1.035

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Shapiro Wilk Test Statistic 0.732 Shapiro Wilk Test Statistic 0.951

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0185 SD 1.099

Mean 0.0158 Mean -4.696

   95% DL/2 (t) UCL 0.0246    95%  H-Stat (DL/2) UCL 0.0333

Mean 0.0122 Mean in Log Scale -4.706

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0227 Mean in Original Scale 0.0158

SD 0.0222 SD in Log Scale 1.116

   95% Percentile Bootstrap UCL 0.0239

   95% MLE (Tiku) UCL 0.0231 SD in Original Scale 0.0186

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0257

k star (bias corrected) 0.964 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0187

nu star 23.15

A-D Test Statistic 0.513 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.251 SD 0.0179

K-S Test Statistic 0.752 Mean 0.0158

0.0246

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00499

   95% KM (t) UCL 0.0247

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0386

Assuming Gamma Distribution    95% KM (z) UCL 0.024

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL



2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530

2531

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2542

2543

2544

A B C D E F G H I J K L

Mean 0.0157    95% KM (Percentile Bootstrap) UCL 0.0244

Maximum 0.0625    95% KM (BCA) UCL 0.0247

SD 0.0187 97.5% KM (Chebyshev) UCL 0.047

Median 0.0122 95% KM (Chebyshev) UCL 0.0376

0.0376

Theta star 0.0421

k star 0.372 99% KM (Chebyshev) UCL 0.0655

   95% Gamma Approximate UCL 0.0388

Nu star 10.42 Potential UCLs to Use

AppChi2 4.204    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (ow-1s)

   95% Adjusted Gamma UCL 0.0442

General Statistics

Number of Valid Data 13 Number of Detected Data 10

Percent Non-Detects 23.08%

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00244 Minimum Detected -6.016

Mean of Detected 0.0146 Mean of Detected -4.651

Maximum Detected 0.0564 Maximum Detected -2.875

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0164 SD of Detected 0.926

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Shapiro Wilk Test Statistic 0.705 Shapiro Wilk Test Statistic 0.963

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0151 SD 0.994

Mean 0.0118 Mean -4.96

   95% DL/2 (t) UCL 0.0193    95%  H-Stat (DL/2) UCL 0.0241

Mean 0.00681 Mean in Log Scale -4.962

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0166 Mean in Original Scale 0.0118

SD 0.0198 SD in Log Scale 1.011

   95% Percentile Bootstrap UCL 0.0189

   95% MLE (Tiku) UCL 0.0177 SD in Original Scale 0.0151

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0225

k star (bias corrected) 0.998 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0146

nu star 19.95
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A-D Test Statistic 0.499 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.272 SD 0.0145

K-S Test Statistic 0.742 Mean 0.0119

0.0194

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00423

   95% KM (t) UCL 0.0194

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0348

Assuming Gamma Distribution    95% KM (z) UCL 0.0189

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0121    95% KM (Percentile Bootstrap) UCL 0.0194

Maximum 0.0564    95% KM (BCA) UCL 0.0202

SD 0.015 97.5% KM (Chebyshev) UCL 0.0383

Median 0.0068 95% KM (Chebyshev) UCL 0.0303

0.0303

Theta star 0.0325

k star 0.373 99% KM (Chebyshev) UCL 0.054

   95% Gamma Approximate UCL 0.0313

Nu star 9.698 Potential UCLs to Use

AppChi2 3.754    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (ow-2d)

   95% Adjusted Gamma UCL 0.0362

General Statistics

Number of Valid Data 14 Number of Detected Data 10

Percent Non-Detects 28.57%

Number of Distinct Detected Data 10 Number of Non-Detect Data 4

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00148 Minimum Detected -6.516

Mean of Detected 0.0233 Mean of Detected -4.341

Maximum Detected 0.0862 Maximum Detected -2.451

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0261 SD of Detected 1.264

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.732 Shapiro Wilk Test Statistic 0.884

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0239 SD 1.477

Mean 0.0172 Mean -4.927

   95% DL/2 (t) UCL 0.0285    95%  H-Stat (DL/2) UCL 0.046
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Mean 0.00746 Mean in Log Scale -5.031

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0233 Mean in Original Scale 0.0171

SD 0.0335 SD in Log Scale 1.591

   95% Percentile Bootstrap UCL 0.0282

   95% MLE (Tiku) UCL 0.0257 SD in Original Scale 0.024

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0312

k star (bias corrected) 0.762 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0306

nu star 15.24

A-D Test Statistic 0.57 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.274 SD 0.0231

K-S Test Statistic 0.749 Mean 0.0171

0.0284

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00652

   95% KM (t) UCL 0.0286

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0476

Assuming Gamma Distribution    95% KM (z) UCL 0.0278

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0184    95% KM (Percentile Bootstrap) UCL 0.0286

Maximum 0.0862    95% KM (BCA) UCL 0.0303

SD 0.0235 97.5% KM (Chebyshev) UCL 0.0578

Median 0.0139 95% KM (Chebyshev) UCL 0.0455

0.0455

Theta star 0.073

k star 0.253 99% KM (Chebyshev) UCL 0.0819

   95% Gamma Approximate UCL 0.059

Nu star 7.071 Potential UCLs to Use

AppChi2 2.21    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (ow-2m)

   95% Adjusted Gamma UCL 0.0698

General Statistics

Number of Valid Data 13 Number of Detected Data 11

Percent Non-Detects 15.38%

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0021 Minimum Detected -6.166

Mean of Detected 0.0202 Mean of Detected -4.557

Maximum Detected 0.0913 Maximum Detected -2.394

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0273 SD of Detected 1.187

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

UCL Statistics
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Shapiro Wilk Test Statistic 0.666 Shapiro Wilk Test Statistic 0.932

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0258 SD 1.211

Mean 0.0175 Mean -4.777

   95% DL/2 (t) UCL 0.0302    95%  H-Stat (DL/2) UCL 0.0436

Mean 0.00842 Mean in Log Scale -4.779

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0253 Mean in Original Scale 0.0175

SD 0.0342 SD in Log Scale 1.22

   95% Percentile Bootstrap UCL 0.0294

   95% MLE (Tiku) UCL 0.0272 SD in Original Scale 0.0258

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0361

k star (bias corrected) 0.71 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0285

nu star 15.62

A-D Test Statistic 0.619 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.263 SD 0.0248

K-S Test Statistic 0.756 Mean 0.0175

0.0302

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00721

   95% KM (t) UCL 0.0303

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0689

Assuming Gamma Distribution    95% KM (z) UCL 0.0293

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0174    95% KM (Percentile Bootstrap) UCL 0.0297

Maximum 0.0913    95% KM (BCA) UCL 0.0325

SD 0.0258 97.5% KM (Chebyshev) UCL 0.0625

Median 0.011 95% KM (Chebyshev) UCL 0.0489

0.0489

Theta star 0.0523

k star 0.333 99% KM (Chebyshev) UCL 0.0892

   95% Gamma Approximate UCL 0.0483

Nu star 8.655 Potential UCLs to Use

AppChi2 3.12    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (ow-2s)

   95% Adjusted Gamma UCL 0.0566

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 0.0058 Minimum of Log Data -5.15
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Mean 0.0112 Mean of log Data -4.692

Maximum 0.0382 Maximum of Log Data -3.265

SD 0.00939

Median 0.007 SD of log Data 0.575

Skewness 2.474

Coefficient of Variation 0.842

Shapiro Wilk Test Statistic 0.612 Shapiro Wilk Test Statistic 0.768

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0158    95% H-UCL 0.0156

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0183

   95% Adjusted-CLT UCL 0.0174  97.5% Chebyshev (MVUE) UCL 0.0216

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0161    99% Chebyshev (MVUE) UCL 0.0281

k star (bias corrected) 2.126 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00525

Adjusted Level of Significance 0.0301    95% CLT UCL 0.0154

nu star 55.27

Approximate Chi Square Value (.05) 39.18 Nonparametric Statistics

   95% Standard Bootstrap UCL 0.0153

Adjusted Chi Square Value 37.26    95% Jackknife UCL 0.0158

Anderson-Darling 5% Critical Value 0.74    95% Hall's Bootstrap UCL 0.0366

Anderson-Darling Test Statistic 1.57    95% Bootstrap-t UCL 0.0302

Kolmogorov-Smirnov 5% Critical Value 0.239    95% BCA Bootstrap UCL 0.0178

Kolmogorov-Smirnov Test Statistic 0.286    95% Percentile Bootstrap UCL 0.0157

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0225

97.5% Chebyshev(Mean, Sd) UCL 0.0274

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0371

   95% Approximate Gamma UCL 0.0157

   95% Adjusted Gamma UCL 0.0166

Vanadium, dissolved (ow-3d)

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0225

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

Number of Valid Observations 1 Number of Distinct Observations 1

The data set for variable Vanadium, dissolved (ow-3d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Vanadium, dissolved (ow-3m)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Vanadium, dissolved (ow-3s)

The data set for variable Vanadium, dissolved (ow-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

Vanadium, dissolved (ow-5d)

The data set for variable Vanadium, dissolved (ow-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 14 Number of Detected Data 11

Percent Non-Detects 21.43%

Number of Distinct Detected Data 11 Number of Non-Detect Data 3

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00166 Minimum Detected -6.401

Mean of Detected 0.0249 Mean of Detected -4.308

Maximum Detected 0.0966 Maximum Detected -2.337

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.033 SD of Detected 1.133

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 28.57%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Shapiro Wilk Test Statistic 0.611 Shapiro Wilk Test Statistic 0.876

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0306 SD 1.581

Mean 0.0198 Mean -4.898

   95% DL/2 (t) UCL 0.0343    95%  H-Stat (DL/2) UCL 0.055

Mean 0.0134 Mean in Log Scale -4.834

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0307 Mean in Original Scale 0.0198

SD 0.0366 SD in Log Scale 1.451

   95% Percentile Bootstrap UCL 0.0336

   95% MLE (Tiku) UCL 0.0312 SD in Original Scale 0.0306

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.038

k star (bias corrected) 0.747 Data appear Lognormal at 5% Significance Level

Theta Star 0.0334

nu star 16.44

A-D Test Statistic 1.2 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.263 SD 0.0295

K-S Test Statistic 0.754 Mean 0.0199

0.0339

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00826

   95% KM (t) UCL 0.0346

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0958

Assuming Gamma Distribution    95% KM (z) UCL 0.0335

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0196    95% KM (Percentile Bootstrap) UCL 0.0348

Maximum 0.0966    95% KM (BCA) UCL 0.0345

SD 0.0308 97.5% KM (Chebyshev) UCL 0.0715

Median 0.0107 95% KM (Chebyshev) UCL 0.0559

0.0715

Theta star 0.0993

k star 0.197 99% KM (Chebyshev) UCL 0.102

   95% Gamma Approximate UCL 0.0772

Nu star 5.524 Potential UCLs to Use

AppChi2 1.402  97.5% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (ow-5m)

   95% Adjusted Gamma UCL 0.0943

General Statistics

Number of Valid Data 14 Number of Detected Data 12

Percent Non-Detects 14.29%

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Raw Statistics Log-transformed Statistics
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Minimum Detected 0.00181 Minimum Detected -6.314

Mean of Detected 0.0239 Mean of Detected -4.532

Maximum Detected 0.122 Maximum Detected -2.104

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.036 SD of Detected 1.304

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Shapiro Wilk Test Statistic 0.632 Shapiro Wilk Test Statistic 0.936

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0341 SD 1.312

Mean 0.0209 Mean -4.741

   95% DL/2 (t) UCL 0.037    95%  H-Stat (DL/2) UCL 0.0594

Mean 0.00995 Mean in Log Scale -4.769

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0308 Mean in Original Scale 0.0208

SD 0.044 SD in Log Scale 1.35

   95% Percentile Bootstrap UCL 0.0364

   95% MLE (Tiku) UCL 0.0325 SD in Original Scale 0.0341

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0429

k star (bias corrected) 0.617 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0388

nu star 14.81

A-D Test Statistic 0.695 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.255 SD 0.0328

K-S Test Statistic 0.766 Mean 0.0208

0.037

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00917

   95% KM (t) UCL 0.0371

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0892

Assuming Gamma Distribution    95% KM (z) UCL 0.0359

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.0205    95% KM (Percentile Bootstrap) UCL 0.0359

Maximum 0.122    95% KM (BCA) UCL 0.0364

SD 0.0343 97.5% KM (Chebyshev) UCL 0.0781

Median 0.0097 95% KM (Chebyshev) UCL 0.0608

0.0608

Theta star 0.0699

k star 0.294 99% KM (Chebyshev) UCL 0.112

   95% Gamma Approximate UCL 0.0589

Nu star 8.224 Potential UCLs to Use

AppChi2 2.866    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.0685
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Vanadium, dissolved (ow-5s)

General Statistics

Number of Valid Data 14 Number of Detected Data 13

Percent Non-Detects 7.14%

Number of Distinct Detected Data 11 Number of Non-Detect Data 1

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0037 Minimum Detected -5.599

Mean of Detected 0.011 Mean of Detected -4.801

Maximum Detected 0.0415 Maximum Detected -3.182

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

SD of Detected 0.0108 SD of Detected 0.71

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

Shapiro Wilk Test Statistic 0.659 Shapiro Wilk Test Statistic 0.856

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 0.0107 SD 0.752

Mean 0.0104 Mean -4.886

   95% DL/2 (t) UCL 0.0154    95%  H-Stat (DL/2) UCL 0.0164

Mean 0.00889 Mean in Log Scale -4.873

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 0.0145 Mean in Original Scale 0.0104

SD 0.0119 SD in Log Scale 0.733

   95% Percentile Bootstrap UCL 0.0156

   95% MLE (Tiku) UCL 0.0145 SD in Original Scale 0.0106

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0174

k star (bias corrected) 1.502 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0073

nu star 39.05

A-D Test Statistic 1.17 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.24 SD 0.0102

K-S Test Statistic 0.745 Mean 0.0105

0.0155

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00283

   95% KM (t) UCL 0.0155

Minimum 9.783E-05    95% KM (bootstrap t) UCL 0.0268

Assuming Gamma Distribution    95% KM (z) UCL 0.0151

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Maximum 0.0415    95% KM (BCA) UCL 0.0153
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Mean 0.0102    95% KM (Percentile Bootstrap) UCL 0.0152

SD 0.0108 97.5% KM (Chebyshev) UCL 0.0282

Median 0.0057 95% KM (Chebyshev) UCL 0.0228

0.0228

Theta star 0.0114

k star 0.894 99% KM (Chebyshev) UCL 0.0387

   95% Gamma Approximate UCL 0.0174

Nu star 25.04 Potential UCLs to Use

AppChi2 14.64    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Vanadium, dissolved (park moabi-4)

   95% Adjusted Gamma UCL 0.0188

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Vanadium, dissolved (pge-6)

The data set for variable Vanadium, dissolved (park moabi-4) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Percent Non-Detects 66.67%

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (pge-6) was not processed!

General Statistics

Number of Valid Data 2 Number of Detected Data 1

Vanadium, dissolved (pge-7)

Percent Non-Detects 50.00%

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (pge-7) was not processed!
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Vanadium, dissolved (pge-8)

Percent Non-Detects 100.00%

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (pge-8) was not processed!

General Statistics

Number of Valid Data 4 Number of Detected Data 3

Vanadium, dissolved (tw-1)

Percent Non-Detects 25.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (tw-1) was not processed!

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Vanadium, dissolved (tw-2d)

Percent Non-Detects 33.33%

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (tw-2d) was not processed!
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General Statistics

Number of Valid Data 3 Number of Detected Data 1

Vanadium, dissolved (tw-2s)

Percent Non-Detects 66.67%

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (tw-2s) was not processed!
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A-D Test Statistic 1.668 Nonparametric Statistics

Theta Star 0.017

nu star 429.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.286 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0317

   95% BCA Bootstrap UCL 0.0323

   95% MLE (t) UCL 0.0225 Mean in Original Scale 0.0279

   95% MLE (Tiku) UCL 0.0235 SD in Original Scale 0.0275

Mean 0.017 Mean in Log Scale -4.026

SD 0.0396 SD in Log Scale 0.978

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.028 SD 1.017

   95% DL/2 (t) UCL 0.0311    95%  H-Stat (DL/2) UCL 0.0268

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0273 Mean -4.095

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.177 Lilliefors Test Statistic 0.0876

5% Lilliefors Critical Value 0.0914 5% Lilliefors Critical Value 0.0914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 46.15%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 66

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 77

Maximum Non-Detect 0.0162 Maximum Non-Detect -4.123

SD of Detected 0.0283 SD of Detected 0.666

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.137 Maximum Detected -1.988

Mean of Detected 0.0388 Mean of Detected -3.476

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0106 Minimum Detected -4.547

Number of Distinct Detected Data 87 Number of Non-Detect Data 49

Percent Non-Detects 34.27%

Zinc, dissolved (1)

General Statistics

Number of Valid Data 143 Number of Detected Data 94

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.79 Shapiro Wilk Test Statistic 0.835

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.0679 Mean of Detected -2.976

SD of Detected 0.0511 SD of Detected 0.928

Minimum Detected 0.0185 Minimum Detected -3.99

Maximum Detected 0.113 Maximum Detected -2.18

Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 8 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 4

Note: DL/2 is not a recommended method.

Zinc, dissolved (cw-1d)

General Statistics

   95% Gamma Approximate UCL 0.0399

   95% Adjusted Gamma UCL 0.04

Nu star 171 Potential UCLs to Use

AppChi2 141.7    95% KM (BCA) UCL 0.0333

k star 0.598 99% KM (Chebyshev) UCL 0.0513

Theta star 0.0553

Median 0.0265 95% KM (Chebyshev) UCL 0.0389

SD 0.0256 97.5% KM (Chebyshev) UCL 0.0431

Maximum 0.137    95% KM (BCA) UCL 0.0333

Mean 0.0331    95% KM (Percentile Bootstrap) UCL 0.0328

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0327

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0331

   95% KM (t) UCL 0.0328

Assuming Gamma Distribution    95% KM (z) UCL 0.0328

5% K-S Critical Value 0.0933 SD 0.0265

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00222

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 0.0292
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SD of Detected 0.119 SD of Detected 1.288

Maximum Detected 0.248 Maximum Detected -1.394

Mean of Detected 0.116 Mean of Detected -2.627

Raw Statistics Log-transformed Statistics

Minimum Detected 0.019 Minimum Detected -3.963

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Zinc, dissolved (cw-1m)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 23.13    95% KM (t) UCL 0.074

   95% Gamma Approximate UCL 0.105    95% KM (Percentile Bootstrap) UCL 0.112

Theta star 0.0303

Nu star 35.83 Potential UCLs to Use

SD 0.0347 97.5% KM (Chebyshev) UCL 0.145

k star 2.24 99% KM (Chebyshev) UCL 0.205

Mean 0.0679    95% KM (Percentile Bootstrap) UCL 0.112

Median 0.0721 95% KM (Chebyshev) UCL 0.114

Minimum 0.0185    95% KM (bootstrap t) UCL 0.0603

Maximum 0.113    95% KM (BCA) UCL 0.112

Assuming Gamma Distribution    95% KM (z) UCL 0.07

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0703

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0163

   95% KM (t) UCL 0.074

K-S Test Statistic 0.661 Mean 0.0432

5% K-S Critical Value 0.398 SD 0.0399

A-D Test Statistic 0.534 Nonparametric Statistics

5% A-D Critical Value 0.661 Kaplan-Meier (KM) Method

nu star 5.121

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.64 Data appear Normal at 5% Significance Level

Theta Star 0.106

   95% BCA Bootstrap UCL 0.0722

SD in Original Scale 0.0462

   95% Percentile Bootstrap UCL 0.0635

SD in Log Scale 1.262

Mean in Original Scale 0.0384

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.931

   95% DL/2 (t) UCL 0.0692    95%  H-Stat (DL/2) UCL 0.194

Mean 0.0383 Mean -3.877

SD 0.0461 SD 1.161

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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SD     N/A    97.5% KM (Chebyshev) UCL 0.26

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.198

Minimum     N/A       95% KM (bootstrap t) UCL 0.119

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.109

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.115

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0327

   95% KM (t) UCL 0.117

K-S Test Statistic     N/A    Mean 0.0553

5% K-S Critical Value     N/A    SD 0.0755

A-D Test Statistic 0.246 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.124

SD in Original Scale 0.0858

   95% Percentile Bootstrap UCL 0.0995

SD in Log Scale 2.022

Mean in Original Scale 0.0461

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.693

   95% DL/2 (t) UCL 0.105    95%  H-Stat (DL/2) UCL 0.245

Mean 0.0484 Mean -4.037

SD 0.0844 SD 1.385

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.995

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605
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   95% DL/2 (t) UCL 0.0268    95%  H-Stat (DL/2) UCL 0.0284

Mean 0.0161 Mean -4.451

SD 0.016 SD 0.796

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0184 SD of Detected 0.487

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0522 Maximum Detected -2.953

Mean of Detected 0.0392 Mean of Detected -3.297

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0262 Minimum Detected -3.642

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Zinc, dissolved (cw-2d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.117

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

k star     N/A    99% KM (Chebyshev) UCL 0.381
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.107 SD of Detected 1.14

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.215 Maximum Detected -1.537

Mean of Detected 0.0918 Mean of Detected -2.849

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0272 Minimum Detected -3.605

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Zinc, dissolved (cw-2m)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0376

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0522

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0563

k star     N/A    99% KM (Chebyshev) UCL 0.0722

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0522

Median     N/A    95% KM (Chebyshev) UCL 0.0482

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0522

Assuming Gamma Distribution    95% KM (z) UCL 0.0365

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0483

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0043

   95% KM (t) UCL 0.0376

K-S Test Statistic     N/A    Mean 0.0295

5% K-S Critical Value     N/A    SD 0.0086

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    
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   95% Adjusted Gamma UCL     N/A

AppChi2     N/A       95% KM (t) UCL 0.102

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.219

k star     N/A    99% KM (Chebyshev) UCL 0.318

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.168

Minimum     N/A       95% KM (bootstrap t) UCL 0.828

Maximum     N/A       95% KM (BCA) UCL 0.215

Assuming Gamma Distribution    95% KM (z) UCL 0.0955

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0936

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0268

   95% KM (t) UCL 0.102

K-S Test Statistic     N/A    Mean 0.0514

5% K-S Critical Value     N/A    SD 0.0619

A-D Test Statistic 0.533 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.108

SD in Original Scale 0.0738

   95% Percentile Bootstrap UCL 0.0847

SD in Log Scale 2.413

Mean in Original Scale 0.0353

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.47

   95% DL/2 (t) UCL 0.087    95%  H-Stat (DL/2) UCL 0.141

Mean 0.0388 Mean -4.207

SD 0.072 SD 1.311

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.774 Shapiro Wilk Test Statistic 0.822

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
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Mean 0.0214 Mean -4.248

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.996 Shapiro Wilk Test Statistic 0.996

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0175 SD of Detected 0.42

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0617 Maximum Detected -2.785

Mean of Detected 0.0436 Mean of Detected -3.19

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0267 Minimum Detected -3.623

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Percent Non-Detects 62.50%

Zinc, dissolved (cw-3m)

General Statistics

Number of Valid Data 8 Number of Detected Data 3

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Zinc, dissolved (cw-3d) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

Percent Non-Detects 87.50%

Zinc, dissolved (cw-3d)

General Statistics

Number of Valid Data 8 Number of Detected Data 1

Note: DL/2 is not a recommended method.
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Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00467 SD of Detected 0.162

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0323 Maximum Detected -3.433

Mean of Detected 0.029 Mean of Detected -3.547

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0257 Minimum Detected -3.661

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Zinc, dissolved (cw-4d)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0429

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0617

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0655

k star     N/A    99% KM (Chebyshev) UCL 0.0847

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0617

Median     N/A    95% KM (Chebyshev) UCL 0.0557

Minimum     N/A       95% KM (bootstrap t) UCL 0.0377

Maximum     N/A       95% KM (BCA) UCL 0.0617

Assuming Gamma Distribution    95% KM (z) UCL 0.0416

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0452

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00519

   95% KM (t) UCL 0.0429

K-S Test Statistic     N/A    Mean 0.033

5% K-S Critical Value     N/A    SD 0.012

A-D Test Statistic 0.246 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0354

   95% MLE (Tiku) UCL 0.0417 SD in Original Scale 0.0205

   95% Percentile Bootstrap UCL 0.0337

SD 0.0312 SD in Log Scale 0.928

   95% MLE (t) UCL 0.032 Mean in Original Scale 0.0219

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0111 Mean in Log Scale -4.2

   95% DL/2 (t) UCL 0.0353    95%  H-Stat (DL/2) UCL 0.0525

SD 0.0208 SD 0.949
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Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0323

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.0283

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0313

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00109

   95% KM (t) UCL 0.0286

K-S Test Statistic     N/A    Mean 0.0265

5% K-S Critical Value     N/A    SD 0.00218

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0202    95%  H-Stat (DL/2) UCL 0.0199

Mean 0.0135 Mean -4.514

SD 0.00997 SD 0.672

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
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Mean 0.0141 Mean -4.491

SD 0.011 SD 0.707

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 7.071E-05 SD of Detected 0.00224

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0316 Maximum Detected -3.455

Mean of Detected 0.0316 Mean of Detected -3.456

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0315 Minimum Detected -3.458

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

Percent Non-Detects 75.00%

Zinc, dissolved (cw-4m)

General Statistics

Number of Valid Data 8 Number of Detected Data 2

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0286

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0323

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0333

k star     N/A    99% KM (Chebyshev) UCL 0.0374

Median     N/A    95% KM (Chebyshev) UCL 0.0313
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Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0342 SD of Detected 1.436

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0728 Maximum Detected -2.62

Mean of Detected 0.0216 Mean of Detected -4.739

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0033 Minimum Detected -5.714

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

Zinc, dissolved (mw-1)

General Statistics

Number of Valid Data 5 Number of Detected Data 4

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0315

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0316

k star     N/A    99% KM (Chebyshev) UCL 0.0317

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0316

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0316

Assuming Gamma Distribution    95% KM (z) UCL 0.0315

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0316

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.654E-05

   95% KM (t) UCL 0.0315

K-S Test Statistic     N/A    Mean 0.0315

5% K-S Critical Value     N/A    SD 3.307E-05

A-D Test Statistic 0.901 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0215    95%  H-Stat (DL/2) UCL 0.0259
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   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2 0.978  97.5% KM (Chebyshev) UCL 0.106

   95% Gamma Approximate UCL 0.103

Theta star 0.0473

Nu star 4.614 Potential UCLs to Use

SD 0.0296 97.5% KM (Chebyshev) UCL 0.106

k star 0.461 99% KM (Chebyshev) UCL 0.159

Mean 0.0218    95% KM (Percentile Bootstrap) UCL 0.0453

Median 0.0061 95% KM (Chebyshev) UCL 0.0797

Minimum 0.0033    95% KM (bootstrap t) UCL 1.031

Maximum 0.0728    95% KM (BCA) UCL 0.0456

Assuming Gamma Distribution    95% KM (z) UCL 0.0414

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0473

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0141

   95% KM (t) UCL 0.0483

K-S Test Statistic 0.674 Mean 0.0181

5% K-S Critical Value 0.407 SD 0.0274

A-D Test Statistic 0.713 Nonparametric Statistics

5% A-D Critical Value 0.674 Kaplan-Meier (KM) Method

nu star 2.681

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.335 Data appear Lognormal at 5% Significance Level

Theta Star 0.0643

   95% BCA Bootstrap UCL 0.0459

SD in Original Scale 0.0305

   95% Percentile Bootstrap UCL 0.0451

SD in Log Scale 1.267

Mean in Original Scale 0.0183

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.848

   95% DL/2 (t) UCL 0.0473    95%  H-Stat (DL/2) UCL 0.827

Mean 0.0182 Mean -4.851

SD 0.0305 SD 1.268

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.66 Shapiro Wilk Test Statistic 0.781

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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   95% KM (t) UCL 0.0919

Assuming Gamma Distribution    95% KM (z) UCL 0.0911

5% K-S Critical Value 0.173 SD 0.122

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0199

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

K-S Test Statistic 0.794 Mean 0.0583

A-D Test Statistic 1.589 Nonparametric Statistics

Theta Star 0.129

nu star 34.06

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.608 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0931

   95% BCA Bootstrap UCL 0.107

Mean in Original Scale 0.0578

SD in Original Scale 0.124

MLE yields a negative mean Mean in Log Scale -4.025

SD in Log Scale 1.466

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.124 SD 1.352

   95% DL/2 (t) UCL 0.0915    95%  H-Stat (DL/2) UCL 0.0468

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.058 Mean -3.948

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.541 Shapiro Wilk Test Statistic 0.935

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 69.23%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Maximum Non-Detect 0.0289 Maximum Non-Detect -3.544

SD of Detected 0.142 SD of Detected 1.297

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.637 Maximum Detected -0.451

Mean of Detected 0.0782 Mean of Detected -3.48

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0053 Minimum Detected -5.24

Number of Distinct Detected Data 27 Number of Non-Detect Data 11

Percent Non-Detects 28.21%

Zinc, dissolved (mw-10)

General Statistics

Number of Valid Data 39 Number of Detected Data 28
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   95% BCA Bootstrap UCL 0.0987

SD in Original Scale 0.115

   95% Percentile Bootstrap UCL 0.0924

SD in Log Scale 1.423

Mean in Original Scale 0.0568

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.03

   95% DL/2 (t) UCL 0.0897    95%  H-Stat (DL/2) UCL 0.0575

Mean 0.057 Mean -3.955

SD 0.115 SD 1.319

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.557 Shapiro Wilk Test Statistic 0.904

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0214 Maximum Non-Detect -3.844

Mean of Detected 0.0743 Mean of Detected -3.574

SD of Detected 0.129 SD of Detected 1.303

Minimum Detected 0.0053 Minimum Detected -5.24

Maximum Detected 0.45 Maximum Detected -0.799

Percent Non-Detects 25.71%

Raw Statistics Log-transformed Statistics

Number of Valid Data 35 Number of Detected Data 26

Number of Distinct Detected Data 22 Number of Non-Detect Data 9

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-11)

General Statistics

   95% Gamma Approximate UCL 0.11

   95% Adjusted Gamma UCL 0.112

Nu star 24.56 Potential UCLs to Use

AppChi2 14.28  97.5% KM (Chebyshev) UCL 0.183

k star 0.315 99% KM (Chebyshev) UCL 0.256

Theta star 0.203

Median 0.0227 95% KM (Chebyshev) UCL 0.145

SD 0.123 97.5% KM (Chebyshev) UCL 0.183

Maximum 0.637    95% KM (BCA) UCL 0.0952

Mean 0.0639    95% KM (Percentile Bootstrap) UCL 0.0937

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0917

Minimum 1E-09    95% KM (bootstrap t) UCL 0.14
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.43 Shapiro Wilk Test Statistic 0.946

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.73%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Maximum Non-Detect 0.0261 Maximum Non-Detect -3.646

SD of Detected 0.0969 SD of Detected 0.996

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.54 Maximum Detected -0.616

Mean of Detected 0.0522 Mean of Detected -3.577

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0046 Minimum Detected -5.382

Number of Distinct Detected Data 26 Number of Non-Detect Data 11

Percent Non-Detects 26.83%

Zinc, dissolved (mw-12)

General Statistics

Number of Valid Data 41 Number of Detected Data 30

   95% Adjusted Gamma UCL 0.126

Note: DL/2 is not a recommended method.

AppChi2 7.79  97.5% KM (Chebyshev) UCL 0.179

   95% Gamma Approximate UCL 0.122

Theta star 0.267

Nu star 15.76 Potential UCLs to Use

SD 0.114 97.5% KM (Chebyshev) UCL 0.179

k star 0.225 99% KM (Chebyshev) UCL 0.251

Mean 0.0602    95% KM (Percentile Bootstrap) UCL 0.0917

Median 0.017 95% KM (Chebyshev) UCL 0.142

Minimum 1E-09    95% KM (bootstrap t) UCL 0.116

Maximum 0.45    95% KM (BCA) UCL 0.0928

Assuming Gamma Distribution    95% KM (z) UCL 0.0892

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0899

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0194

   95% KM (t) UCL 0.0901

K-S Test Statistic 0.796 Mean 0.0572

5% K-S Critical Value 0.18 SD 0.113

A-D Test Statistic 2.09 Nonparametric Statistics

5% A-D Critical Value 0.796 Kaplan-Meier (KM) Method

nu star 30.31

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.583 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.127
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Mean of Detected 0.0911 Mean of Detected -3.135

SD of Detected 0.119 SD of Detected 1.25

Minimum Detected 0.0068 Minimum Detected -4.991

Maximum Detected 0.451 Maximum Detected -0.796

Percent Non-Detects 14.81%

Raw Statistics Log-transformed Statistics

Number of Valid Data 27 Number of Detected Data 23

Number of Distinct Detected Data 23 Number of Non-Detect Data 4

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-13)

General Statistics

   95% Gamma Approximate UCL 0.0746

   95% Adjusted Gamma UCL 0.0761

Nu star 25.17 Potential UCLs to Use

AppChi2 14.74    95% KM (BCA) UCL 0.0689

k star 0.307 99% KM (Chebyshev) UCL 0.173

Theta star 0.142

Median 0.0192 95% KM (Chebyshev) UCL 0.0987

SD 0.0848 97.5% KM (Chebyshev) UCL 0.124

Maximum 0.54    95% KM (BCA) UCL 0.0689

Mean 0.0437    95% KM (Percentile Bootstrap) UCL 0.0653

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.063

Minimum 1E-09    95% KM (bootstrap t) UCL 0.103

   95% KM (t) UCL 0.0631

Assuming Gamma Distribution    95% KM (z) UCL 0.0626

5% K-S Critical Value 0.165 SD 0.0837

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0133

5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method

K-S Test Statistic 0.779 Mean 0.0407

A-D Test Statistic 1.711 Nonparametric Statistics

Theta Star 0.0606

nu star 51.67

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.861 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0642

   95% BCA Bootstrap UCL 0.0804

Mean in Original Scale 0.0403

SD in Original Scale 0.0849

MLE yields a negative mean Mean in Log Scale -3.955

SD in Log Scale 1.098

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0849 SD 1.069

   95% DL/2 (t) UCL 0.0626    95%  H-Stat (DL/2) UCL 0.0373

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0402 Mean -3.948

Assuming Normal Distribution Assuming Lognormal Distribution



902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

A B C D E F G H I J K L

   95% Adjusted Gamma UCL 0.176

Note: DL/2 is not a recommended method.

AppChi2 6.918  97.5% KM (Chebyshev) UCL 0.216

   95% Gamma Approximate UCL 0.167

Theta star 0.297

Nu star 14.5 Potential UCLs to Use

SD 0.113 97.5% KM (Chebyshev) UCL 0.216

k star 0.269 99% KM (Chebyshev) UCL 0.296

Mean 0.0797    95% KM (Percentile Bootstrap) UCL 0.117

Median 0.031 95% KM (Chebyshev) UCL 0.174

Minimum 1E-09    95% KM (bootstrap t) UCL 0.136

Maximum 0.451    95% KM (BCA) UCL 0.119

Assuming Gamma Distribution    95% KM (z) UCL 0.115

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.116

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0218

   95% KM (t) UCL 0.117

K-S Test Statistic 0.78 Mean 0.0794

5% K-S Critical Value 0.188 SD 0.111

A-D Test Statistic 0.964 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

nu star 33.43

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.727 Data appear Lognormal at 5% Significance Level

Theta Star 0.125

   95% BCA Bootstrap UCL 0.13

   95% MLE (Tiku) UCL 0.328 SD in Original Scale 0.113

   95% Percentile Bootstrap UCL 0.116

SD 0.113 SD in Log Scale 1.372

   95% MLE (t) UCL 0.294 Mean in Original Scale 0.079

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.257 Mean in Log Scale -3.41

   95% DL/2 (t) UCL 0.117    95%  H-Stat (DL/2) UCL 0.126

Mean 0.0796 Mean -3.381

SD 0.113 SD 1.355

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.719 Shapiro Wilk Test Statistic 0.942

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 74.07%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0758 Maximum Non-Detect -2.58
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Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.118

   95% KM (t) UCL 0.118

Assuming Gamma Distribution    95% KM (z) UCL 0.116

5% K-S Critical Value 0.184 SD 0.111

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0222

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

K-S Test Statistic 0.777 Mean 0.0799

A-D Test Statistic 0.913 Nonparametric Statistics

Theta Star 0.106

nu star 38.36

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.799 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Percentile Bootstrap UCL 0.12

   95% BCA Bootstrap UCL 0.129

Mean in Original Scale 0.0797

SD in Original Scale 0.113

MLE yields a negative mean Mean in Log Scale -3.228

SD in Log Scale 1.17

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.113 SD 1.178

   95% DL/2 (t) UCL 0.118    95%  H-Stat (DL/2) UCL 0.121

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.08 Mean -3.223

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.67 Shapiro Wilk Test Statistic 0.954

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.08%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Maximum Non-Detect 0.0676 Maximum Non-Detect -2.694

SD of Detected 0.116 SD of Detected 1.145

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.498 Maximum Detected -0.697

Mean of Detected 0.085 Mean of Detected -3.13

Raw Statistics Log-transformed Statistics

Minimum Detected 0.008 Minimum Detected -4.828

Number of Distinct Detected Data 22 Number of Non-Detect Data 2

Percent Non-Detects 7.69%

Zinc, dissolved (mw-14)

General Statistics

Number of Valid Data 26 Number of Detected Data 24
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   95% BCA Bootstrap UCL 0.112

SD in Original Scale 0.101

   95% Percentile Bootstrap UCL 0.0977

SD in Log Scale 1.335

Mean in Original Scale 0.0613

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.677

   95% DL/2 (t) UCL 0.0968    95%  H-Stat (DL/2) UCL 0.125

Mean 0.0616 Mean -3.659

SD 0.101 SD 1.329

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.606 Shapiro Wilk Test Statistic 0.957

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 54.17%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0356 Maximum Non-Detect -3.335

Mean of Detected 0.0692 Mean of Detected -3.452

SD of Detected 0.106 SD of Detected 1.254

Minimum Detected 0.004 Minimum Detected -5.521

Maximum Detected 0.419 Maximum Detected -0.87

Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Number of Valid Data 24 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 3

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-15)

General Statistics

   95% Gamma Approximate UCL 0.139

   95% Adjusted Gamma UCL 0.144

Nu star 24.15 Potential UCLs to Use

AppChi2 13.96    95% KM (Chebyshev) UCL 0.177

k star 0.464 99% KM (Chebyshev) UCL 0.301

Theta star 0.173

Median 0.0405 95% KM (Chebyshev) UCL 0.177

SD 0.113 97.5% KM (Chebyshev) UCL 0.218

Maximum 0.498    95% KM (BCA) UCL 0.121

Mean 0.0802    95% KM (Percentile Bootstrap) UCL 0.121

Minimum 1E-09    95% KM (bootstrap t) UCL 0.145
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1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097
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1100

1101

1102

1103

1104

1105

1106

1107

1108
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1110

1111

1112

1113
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.669 Shapiro Wilk Test Statistic 0.938

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Maximum Non-Detect 0.0315 Maximum Non-Detect -3.458

SD of Detected 0.111 SD of Detected 1.049

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.398 Maximum Detected -0.921

Mean of Detected 0.0869 Mean of Detected -3.018

Raw Statistics Log-transformed Statistics

Minimum Detected 0.011 Minimum Detected -4.51

Number of Distinct Detected Data 18 Number of Non-Detect Data 3

Percent Non-Detects 13.64%

Zinc, dissolved (mw-19)

General Statistics

Number of Valid Data 22 Number of Detected Data 19

   95% Adjusted Gamma UCL 0.134

Note: DL/2 is not a recommended method.

AppChi2 7.063  97.5% KM (Chebyshev) UCL 0.19

   95% Gamma Approximate UCL 0.127

Theta star 0.199

Nu star 14.71 Potential UCLs to Use

SD 0.101 97.5% KM (Chebyshev) UCL 0.19

k star 0.307 99% KM (Chebyshev) UCL 0.267

Mean 0.0609    95% KM (Percentile Bootstrap) UCL 0.0978

Median 0.0265 95% KM (Chebyshev) UCL 0.151

Minimum 1E-09    95% KM (bootstrap t) UCL 0.129

Maximum 0.419    95% KM (BCA) UCL 0.101

Assuming Gamma Distribution    95% KM (z) UCL 0.0954

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0966

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0206

   95% KM (t) UCL 0.0968

K-S Test Statistic 0.782 Mean 0.0615

5% K-S Critical Value 0.197 SD 0.0985

A-D Test Statistic 1.01 Nonparametric Statistics

5% A-D Critical Value 0.782 Kaplan-Meier (KM) Method

nu star 28.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.687 Data appear Lognormal at 5% Significance Level

Theta Star 0.101



1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

1156

1157

1158

1159
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1164

1165

1166
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Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Mean of Detected 0.0996 Mean of Detected -2.802

SD of Detected 0.112 SD of Detected 1.038

Minimum Detected 0.0065 Minimum Detected -5.036

Maximum Detected 0.486 Maximum Detected -0.722

Percent Non-Detects 8.70%

Raw Statistics Log-transformed Statistics

Number of Valid Data 23 Number of Detected Data 21

Number of Distinct Detected Data 19 Number of Non-Detect Data 2

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-20-100)

General Statistics

   95% Gamma Approximate UCL 0.163

   95% Adjusted Gamma UCL 0.174

Nu star 13.7 Potential UCLs to Use

AppChi2 6.37  97.5% KM (Chebyshev) UCL 0.219

k star 0.311 99% KM (Chebyshev) UCL 0.303

Theta star 0.244

Median 0.034 95% KM (Chebyshev) UCL 0.176

SD 0.107 97.5% KM (Chebyshev) UCL 0.219

Maximum 0.398    95% KM (BCA) UCL 0.12

Mean 0.076    95% KM (Percentile Bootstrap) UCL 0.116

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.116

Minimum 1E-09    95% KM (bootstrap t) UCL 0.162

   95% KM (t) UCL 0.116

Assuming Gamma Distribution    95% KM (z) UCL 0.114

5% K-S Critical Value 0.204 SD 0.104

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0227

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

K-S Test Statistic 0.769 Mean 0.0771

A-D Test Statistic 0.928 Nonparametric Statistics

Theta Star 0.0987

nu star 33.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.881 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.116

   95% BCA Bootstrap UCL 0.126

   95% MLE (t) UCL 0.0751 Mean in Original Scale 0.0765

   95% MLE (Tiku) UCL 0.0895 SD in Original Scale 0.106

Mean 0.0146 Mean in Log Scale -3.245

SD 0.165 SD in Log Scale 1.16

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.106 SD 1.148

   95% DL/2 (t) UCL 0.115    95%  H-Stat (DL/2) UCL 0.0931

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0764 Mean -3.245
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1168

1169

1170

1171
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1174
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1177

1178

1179
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1183
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1187
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1192
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1201
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1203
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1215
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   95% Adjusted Gamma UCL 0.172

Note: DL/2 is not a recommended method.

AppChi2 12.36    95% KM (Chebyshev) UCL 0.192

   95% Gamma Approximate UCL 0.165

Theta star 0.193

Nu star 22.03 Potential UCLs to Use

SD 0.109 97.5% KM (Chebyshev) UCL 0.235

k star 0.479 99% KM (Chebyshev) UCL 0.32

Mean 0.0927    95% KM (Percentile Bootstrap) UCL 0.133

Median 0.0506 95% KM (Chebyshev) UCL 0.192

Minimum 1E-09    95% KM (bootstrap t) UCL 0.157

Maximum 0.486    95% KM (BCA) UCL 0.131

Assuming Gamma Distribution    95% KM (z) UCL 0.13

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.131

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0228

   95% KM (t) UCL 0.132

K-S Test Statistic 0.766 Mean 0.0925

5% K-S Critical Value 0.194 SD 0.107

A-D Test Statistic 0.561 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

nu star 42.61

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.015 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0982

   95% BCA Bootstrap UCL 0.143

   95% MLE (Tiku) UCL 0.105 SD in Original Scale 0.109

   95% Percentile Bootstrap UCL 0.131

SD 0.181 SD in Log Scale 1.09

   95% MLE (t) UCL 0.0825 Mean in Original Scale 0.0925

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0178 Mean in Log Scale -2.927

   95% DL/2 (t) UCL 0.131    95%  H-Stat (DL/2) UCL 0.14

Mean 0.0924 Mean -2.945

SD 0.109 SD 1.127

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.728 Shapiro Wilk Test Statistic 0.975

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.52%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

Maximum Non-Detect 0.0558 Maximum Non-Detect -2.886
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Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.106

Minimum 1E-09    95% KM (bootstrap t) UCL 0.116

   95% KM (t) UCL 0.107

Assuming Gamma Distribution    95% KM (z) UCL 0.106

5% K-S Critical Value 0.172 SD 0.0917

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.016

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.768 Mean 0.08

A-D Test Statistic 0.861 Nonparametric Statistics

Theta Star 0.0859

nu star 61.01

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.13 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.105

   95% BCA Bootstrap UCL 0.113

   95% MLE (t) UCL 0.244 Mean in Original Scale 0.0793

   95% MLE (Tiku) UCL 0.264 SD in Original Scale 0.0935

Mean 0.219 Mean in Log Scale -3.179

SD 0.0853 SD in Log Scale 1.206

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.0933 SD 1.244

   95% DL/2 (t) UCL 0.107    95%  H-Stat (DL/2) UCL 0.0973

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0798 Mean -3.187

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.774 Shapiro Wilk Test Statistic 0.951

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.59%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

SD of Detected 0.0974 SD of Detected 0.991

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.445 Maximum Detected -0.81

Mean of Detected 0.097 Mean of Detected -2.786

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0102 Minimum Detected -4.585

Number of Distinct Detected Data 26 Number of Non-Detect Data 7

Percent Non-Detects 20.59%

Zinc, dissolved (mw-20-130)

General Statistics

Number of Valid Data 34 Number of Detected Data 27
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.12

SD in Original Scale 0.119

   95% Percentile Bootstrap UCL 0.107

SD in Log Scale 1.368

Mean in Original Scale 0.0724

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.539

   95% DL/2 (t) UCL 0.106    95%  H-Stat (DL/2) UCL 0.101

Mean 0.073 Mean -3.466

SD 0.119 SD 1.274

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.622 Shapiro Wilk Test Statistic 0.9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 69.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Non-Detect 0.0611 Maximum Non-Detect -2.795

Mean of Detected 0.0912 Mean of Detected -3.056

SD of Detected 0.129 SD of Detected 1.101

Minimum Detected 0.0112 Minimum Detected -4.492

Maximum Detected 0.53 Maximum Detected -0.635

Percent Non-Detects 22.22%

Raw Statistics Log-transformed Statistics

Number of Valid Data 36 Number of Detected Data 28

Number of Distinct Detected Data 27 Number of Non-Detect Data 8

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-20-70)

General Statistics

   95% Gamma Approximate UCL 0.144

   95% Adjusted Gamma UCL 0.148

Nu star 22.09 Potential UCLs to Use

AppChi2 12.4    95% KM (BCA) UCL 0.108

k star 0.325 99% KM (Chebyshev) UCL 0.239

Theta star 0.248

Median 0.0444 95% KM (Chebyshev) UCL 0.15

SD 0.0933 97.5% KM (Chebyshev) UCL 0.18

Maximum 0.445    95% KM (BCA) UCL 0.108

Mean 0.0807    95% KM (Percentile Bootstrap) UCL 0.108
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DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.795 Shapiro Wilk Test Statistic 0.914

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Maximum Non-Detect 0.097 Maximum Non-Detect -2.333

SD of Detected 0.215 SD of Detected 1.616

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.692 Maximum Detected -0.368

Mean of Detected 0.181 Mean of Detected -2.68

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0053 Minimum Detected -5.24

Number of Distinct Detected Data 19 Number of Non-Detect Data 5

Percent Non-Detects 20.00%

Zinc, dissolved (mw-21)

General Statistics

Number of Valid Data 25 Number of Detected Data 20

   95% Adjusted Gamma UCL 0.155

Note: DL/2 is not a recommended method.

AppChi2 7.595  97.5% KM (Chebyshev) UCL 0.197

   95% Gamma Approximate UCL 0.15

Theta star 0.342

Nu star 15.48 Potential UCLs to Use

SD 0.119 97.5% KM (Chebyshev) UCL 0.197

k star 0.215 99% KM (Chebyshev) UCL 0.271

Mean 0.0735    95% KM (Percentile Bootstrap) UCL 0.108

Median 0.0254 95% KM (Chebyshev) UCL 0.16

Minimum 1E-09    95% KM (bootstrap t) UCL 0.137

Maximum 0.53    95% KM (BCA) UCL 0.109

Assuming Gamma Distribution    95% KM (z) UCL 0.106

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.107

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0198

   95% KM (t) UCL 0.107

K-S Test Statistic 0.779 Mean 0.0738

5% K-S Critical Value 0.171 SD 0.117

A-D Test Statistic 1.744 Nonparametric Statistics

5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method

nu star 45.63

k star (bias corrected) 0.815 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.112
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Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0487 Maximum Non-Detect -3.022

Mean of Detected 0.0911 Mean of Detected -3.178

SD of Detected 0.154 SD of Detected 1.251

Minimum Detected 0.0068 Minimum Detected -4.991

Maximum Detected 0.734 Maximum Detected -0.309

Percent Non-Detects 18.52%

Raw Statistics Log-transformed Statistics

Number of Valid Data 27 Number of Detected Data 22

Number of Distinct Detected Data 18 Number of Non-Detect Data 5

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-22)

General Statistics

   95% Gamma Approximate UCL 0.321

   95% Adjusted Gamma UCL 0.338

Nu star 14.74 Potential UCLs to Use

AppChi2 7.083    95% KM (Chebyshev) UCL 0.326

k star 0.295 99% KM (Chebyshev) UCL 0.554

Theta star 0.523

Median 0.0746 95% KM (Chebyshev) UCL 0.326

SD 0.2 97.5% KM (Chebyshev) UCL 0.403

Maximum 0.692    95% KM (BCA) UCL 0.213

Mean 0.154    95% KM (Percentile Bootstrap) UCL 0.216

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.217

Minimum 1E-09    95% KM (bootstrap t) UCL 0.236

   95% KM (t) UCL 0.218

Assuming Gamma Distribution    95% KM (z) UCL 0.215

5% K-S Critical Value 0.203 SD 0.199

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0409

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 0.148

A-D Test Statistic 0.723 Nonparametric Statistics

Theta Star 0.318

nu star 22.79

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.57 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.215

   95% BCA Bootstrap UCL 0.223

Mean in Original Scale 0.147

SD in Original Scale 0.203

MLE yields a negative mean Mean in Log Scale -3.116

SD in Log Scale 1.76

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.203 SD 1.687

   95% DL/2 (t) UCL 0.218    95%  H-Stat (DL/2) UCL 0.352

Mean 0.148 Mean -3.057
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Zinc, dissolved (mw-23)

   95% Adjusted Gamma UCL 0.157

Note: DL/2 is not a recommended method.

AppChi2 9.195    95% KM (Chebyshev) UCL 0.196

   95% Gamma Approximate UCL 0.15

Theta star 0.237

Nu star 17.73 Potential UCLs to Use

SD 0.141 97.5% KM (Chebyshev) UCL 0.247

k star 0.328 99% KM (Chebyshev) UCL 0.349

Mean 0.0778    95% KM (Percentile Bootstrap) UCL 0.124

Median 0.0315 95% KM (Chebyshev) UCL 0.196

Minimum 1E-09    95% KM (bootstrap t) UCL 0.184

Maximum 0.734    95% KM (BCA) UCL 0.128

Assuming Gamma Distribution    95% KM (z) UCL 0.121

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.123

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0274

   95% KM (t) UCL 0.123

K-S Test Statistic 0.782 Mean 0.0762

5% K-S Critical Value 0.193 SD 0.139

A-D Test Statistic 0.851 Nonparametric Statistics

5% A-D Critical Value 0.782 Kaplan-Meier (KM) Method

nu star 30.34

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.69 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.132

   95% BCA Bootstrap UCL 0.153

SD in Original Scale 0.142

   95% Percentile Bootstrap UCL 0.125

SD in Log Scale 1.357

Mean in Original Scale 0.076

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.492

   95% DL/2 (t) UCL 0.123    95%  H-Stat (DL/2) UCL 0.104

Mean 0.0763 Mean -3.461

SD 0.142 SD 1.315

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.521 Shapiro Wilk Test Statistic 0.937

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 59.26%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16
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Maximum 0.817    95% KM (BCA) UCL 0.177

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.168

Minimum 1E-09    95% KM (bootstrap t) UCL 0.244

   95% KM (t) UCL 0.168

Assuming Gamma Distribution    95% KM (z) UCL 0.166

5% K-S Critical Value 0.194 SD 0.183

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0367

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

K-S Test Statistic 0.794 Mean 0.105

A-D Test Statistic 0.867 Nonparametric Statistics

Theta Star 0.217

nu star 24.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.565 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Percentile Bootstrap UCL 0.167

   95% BCA Bootstrap UCL 0.19

Mean in Original Scale 0.106

SD in Original Scale 0.186

MLE yields a negative mean Mean in Log Scale -3.324

SD in Log Scale 1.464

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.186 SD 1.434

   95% DL/2 (t) UCL 0.168    95%  H-Stat (DL/2) UCL 0.155

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.106 Mean -3.297

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.622 Shapiro Wilk Test Statistic 0.938

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.85%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Maximum Non-Detect 0.0405 Maximum Non-Detect -3.206

SD of Detected 0.198 SD of Detected 1.464

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.817 Maximum Detected -0.202

Mean of Detected 0.123 Mean of Detected -3.092

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0066 Minimum Detected -5.021

Number of Distinct Detected Data 22 Number of Non-Detect Data 4

Percent Non-Detects 15.38%

General Statistics

Number of Valid Data 26 Number of Detected Data 22



1538

1539

1540

1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

1590
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.773 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% BCA Bootstrap UCL 0.154

SD in Original Scale 0.14

   95% Percentile Bootstrap UCL 0.139

SD in Log Scale 1.214

Mean in Original Scale 0.089

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.196

   95% DL/2 (t) UCL 0.137    95%  H-Stat (DL/2) UCL 0.0973

Mean 0.0893 Mean -3.172

SD 0.14 SD 1.183

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.636 Shapiro Wilk Test Statistic 0.96

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 64.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.0541 Maximum Non-Detect -2.917

Mean of Detected 0.104 Mean of Detected -2.947

SD of Detected 0.149 SD of Detected 1.144

Minimum Detected 0.0056 Minimum Detected -5.185

Maximum Detected 0.62 Maximum Detected -0.478

Percent Non-Detects 16.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 25 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 4

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-24a)

General Statistics

   95% Gamma Approximate UCL 0.216

   95% Adjusted Gamma UCL 0.227

Nu star 15.07 Potential UCLs to Use

AppChi2 7.307    95% KM (Chebyshev) UCL 0.265

k star 0.29 99% KM (Chebyshev) UCL 0.471

Theta star 0.362

Median 0.0384 95% KM (Chebyshev) UCL 0.265

SD 0.187 97.5% KM (Chebyshev) UCL 0.335

Mean 0.105    95% KM (Percentile Bootstrap) UCL 0.17



1591

1592

1593

1594

1595

1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

1633

1634

1635

1636

1637

1638

1639

1640

1641

1642

1643

A B C D E F G H I J K L

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0775 Mean -3.362

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.625 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.61%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.0805 Maximum Non-Detect -2.519

SD of Detected 0.124 SD of Detected 1.089

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.468 Maximum Detected -0.759

Mean of Detected 0.0868 Mean of Detected -3.107

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0096 Minimum Detected -4.646

Number of Distinct Detected Data 18 Number of Non-Detect Data 3

Percent Non-Detects 13.04%

Zinc, dissolved (mw-24b)

General Statistics

Number of Valid Data 23 Number of Detected Data 20

   95% Adjusted Gamma UCL 0.208

Note: DL/2 is not a recommended method.

AppChi2 5.865    95% KM (Chebyshev) UCL 0.212

   95% Gamma Approximate UCL 0.196

Theta star 0.343

Nu star 12.96 Potential UCLs to Use

SD 0.14 97.5% KM (Chebyshev) UCL 0.265

k star 0.259 99% KM (Chebyshev) UCL 0.369

Mean 0.0889    95% KM (Percentile Bootstrap) UCL 0.139

Median 0.0327 95% KM (Chebyshev) UCL 0.212

Minimum 1E-09    95% KM (bootstrap t) UCL 0.187

Maximum 0.62    95% KM (BCA) UCL 0.132

Assuming Gamma Distribution    95% KM (z) UCL 0.136

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.137

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.028

   95% KM (t) UCL 0.138

K-S Test Statistic 0.777 Mean 0.0896

5% K-S Critical Value 0.196 SD 0.137

A-D Test Statistic 1.089 Nonparametric Statistics

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

nu star 32.47

Theta Star 0.134



1644

1645

1646

1647

1648

1649

1650

1651

1652

1653

1654

1655

1656

1657

1658

1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696
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Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0739 Maximum Non-Detect -2.605

Mean of Detected 0.068 Mean of Detected -3.076

SD of Detected 0.0516 SD of Detected 0.994

Minimum Detected 0.009 Minimum Detected -4.711

Maximum Detected 0.152 Maximum Detected -1.884

Percent Non-Detects 13.64%

Raw Statistics Log-transformed Statistics

Number of Valid Data 22 Number of Detected Data 19

Number of Distinct Detected Data 17 Number of Non-Detect Data 3

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-24br)

General Statistics

   95% Gamma Approximate UCL 0.165

   95% Adjusted Gamma UCL 0.175

Nu star 14.44 Potential UCLs to Use

AppChi2 6.872  97.5% KM (Chebyshev) UCL 0.232

k star 0.314 99% KM (Chebyshev) UCL 0.323

Theta star 0.251

Median 0.03 95% KM (Chebyshev) UCL 0.185

SD 0.118 97.5% KM (Chebyshev) UCL 0.232

Maximum 0.468    95% KM (BCA) UCL 0.121

Mean 0.0787    95% KM (Percentile Bootstrap) UCL 0.121

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.12

Minimum 1E-09    95% KM (bootstrap t) UCL 0.152

   95% KM (t) UCL 0.12

Assuming Gamma Distribution    95% KM (z) UCL 0.118

5% K-S Critical Value 0.2 SD 0.115

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0247

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

K-S Test Statistic 0.773 Mean 0.0777

A-D Test Statistic 1.495 Nonparametric Statistics

Theta Star 0.111

nu star 31.39

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.785 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.12

   95% BCA Bootstrap UCL 0.136

Mean in Original Scale 0.077

SD in Original Scale 0.118

MLE yields a negative mean Mean in Log Scale -3.345

SD in Log Scale 1.24

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.118 SD 1.309

   95% DL/2 (t) UCL 0.12    95%  H-Stat (DL/2) UCL 0.148



1697

1698

1699

1700

1701

1702

1703

1704

1705

1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728
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1730
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1732

1733

1734

1735

1736

1737

1738

1739
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Zinc, dissolved (mw-25)

   95% Adjusted Gamma UCL 0.116

Note: DL/2 is not a recommended method.

AppChi2 12.74    95% KM (BCA) UCL 0.0788

   95% Gamma Approximate UCL 0.111

Theta star 0.122

Nu star 22.54 Potential UCLs to Use

SD 0.0505 97.5% KM (Chebyshev) UCL 0.13

k star 0.512 99% KM (Chebyshev) UCL 0.171

Mean 0.0625    95% KM (Percentile Bootstrap) UCL 0.0787

Median 0.0531 95% KM (Chebyshev) UCL 0.109

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0818

Maximum 0.152    95% KM (BCA) UCL 0.0788

Assuming Gamma Distribution    95% KM (z) UCL 0.0793

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.08

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.011

   95% KM (t) UCL 0.0801

K-S Test Statistic 0.759 Mean 0.0612

5% K-S Critical Value 0.202 SD 0.0501

A-D Test Statistic 0.795 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

nu star 47.18

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.242 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0548

   95% BCA Bootstrap UCL 0.0794

   95% MLE (Tiku) UCL 0.138 SD in Original Scale 0.0514

   95% Percentile Bootstrap UCL 0.0789

SD 0.0151 SD in Log Scale 1.071

   95% MLE (t) UCL 0.134 Mean in Original Scale 0.0608

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.128 Mean in Log Scale -3.26

   95% DL/2 (t) UCL 0.0798    95%  H-Stat (DL/2) UCL 0.107

Mean 0.061 Mean -3.288

SD 0.0514 SD 1.148

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.877 Shapiro Wilk Test Statistic 0.884

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.18%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15



1750

1751

1752

1753

1754

1755

1756

1757

1758

1759

1760

1761

1762

1763

1764

1765

1766

1767

1768

1769

1770

1771

1772

1773

1774

1775

1776

1777

1778

1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802
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Maximum 0.555    95% KM (BCA) UCL 0.111

Mean 0.0715    95% KM (Percentile Bootstrap) UCL 0.111

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.108

Minimum 1E-09    95% KM (bootstrap t) UCL 0.152

   95% KM (t) UCL 0.109

Assuming Gamma Distribution    95% KM (z) UCL 0.107

5% K-S Critical Value 0.188 SD 0.113

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0215

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

K-S Test Statistic 0.775 Mean 0.0721

A-D Test Statistic 0.685 Nonparametric Statistics

Theta Star 0.11

nu star 37.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.808 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.11

   95% BCA Bootstrap UCL 0.124

   95% MLE (t) UCL 0.0742 Mean in Original Scale 0.0716

   95% MLE (Tiku) UCL 0.0812 SD in Original Scale 0.116

Mean 0.0231 Mean in Log Scale -3.523

SD 0.162 SD in Log Scale 1.373

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.116 SD 1.315

   95% DL/2 (t) UCL 0.108    95%  H-Stat (DL/2) UCL 0.0804

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0717 Mean -3.488

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.971

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 41.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.125 SD of Detected 1.146

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.555 Maximum Detected -0.589

Mean of Detected 0.0887 Mean of Detected -3.075

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0073 Minimum Detected -4.92

Number of Distinct Detected Data 22 Number of Non-Detect Data 6

Percent Non-Detects 20.69%

General Statistics

Number of Valid Data 29 Number of Detected Data 23



1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.876 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.12

   95% BCA Bootstrap UCL 0.16

   95% MLE (Tiku) UCL 0.114 SD in Original Scale 0.127

   95% Percentile Bootstrap UCL 0.14

SD 0.203 SD in Log Scale 1.128

   95% MLE (t) UCL 0.0903 Mean in Original Scale 0.0985

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.021 Mean in Log Scale -2.941

   95% DL/2 (t) UCL 0.142    95%  H-Stat (DL/2) UCL 0.161

Mean 0.0988 Mean -2.937

SD 0.127 SD 1.132

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.699 Shapiro Wilk Test Statistic 0.972

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.0665 Maximum Non-Detect -2.711

Mean of Detected 0.105 Mean of Detected -2.844

SD of Detected 0.131 SD of Detected 1.119

Minimum Detected 0.0088 Minimum Detected -4.733

Maximum Detected 0.514 Maximum Detected -0.666

Percent Non-Detects 8.00%

Raw Statistics Log-transformed Statistics

Number of Valid Data 25 Number of Detected Data 23

Number of Distinct Detected Data 22 Number of Non-Detect Data 2

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-26)

General Statistics

   95% Gamma Approximate UCL 0.163

   95% Adjusted Gamma UCL 0.171

Nu star 12.22 Potential UCLs to Use

AppChi2 5.37    95% KM (Chebyshev) UCL 0.166

k star 0.211 99% KM (Chebyshev) UCL 0.286

Theta star 0.339

Median 0.027 95% KM (Chebyshev) UCL 0.166

SD 0.116 97.5% KM (Chebyshev) UCL 0.206



1856

1857

1858

1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900

1901

1902

1903

1904

1905

1906

1907

1908
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SD 0.111 SD 1.404

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0774 Mean -3.463

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.721 Shapiro Wilk Test Statistic 0.92

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.36%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.194 Maximum Non-Detect -1.64

SD of Detected 0.119 SD of Detected 1.363

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.44 Maximum Detected -0.821

Mean of Detected 0.0875 Mean of Detected -3.29

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0053 Minimum Detected -5.24

Number of Distinct Detected Data 16 Number of Non-Detect Data 4

Percent Non-Detects 18.18%

Zinc, dissolved (mw-27-20)

General Statistics

Number of Valid Data 22 Number of Detected Data 18

   95% Adjusted Gamma UCL 0.178

Note: DL/2 is not a recommended method.

AppChi2 13.41    95% KM (Chebyshev) UCL 0.21

   95% Gamma Approximate UCL 0.172

Theta star 0.21

Nu star 23.43 Potential UCLs to Use

SD 0.127 97.5% KM (Chebyshev) UCL 0.258

k star 0.469 99% KM (Chebyshev) UCL 0.352

Mean 0.0983    95% KM (Percentile Bootstrap) UCL 0.143

Median 0.039 95% KM (Chebyshev) UCL 0.21

Minimum 1E-09    95% KM (bootstrap t) UCL 0.185

Maximum 0.514    95% KM (BCA) UCL 0.138

Assuming Gamma Distribution    95% KM (z) UCL 0.141

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.142

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0255

   95% KM (t) UCL 0.142

K-S Test Statistic 0.771 Mean 0.0986

5% K-S Critical Value 0.187 SD 0.125

A-D Test Statistic 0.591 Nonparametric Statistics

5% A-D Critical Value 0.771 Kaplan-Meier (KM) Method

nu star 40.28



1909

1910

1911

1912

1913

1914

1915

1916

1917
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1919
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1922

1923
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1927
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1961
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

Minimum Non-Detect 0.0482 Minimum Non-Detect -3.032

Maximum Non-Detect 0.168 Maximum Non-Detect -1.784

Mean of Detected 0.0613 Mean of Detected -3.493

SD of Detected 0.0706 SD of Detected 1.313

Minimum Detected 0.0053 Minimum Detected -5.24

Maximum Detected 0.286 Maximum Detected -1.252

Percent Non-Detects 9.52%

Raw Statistics Log-transformed Statistics

Number of Valid Data 21 Number of Detected Data 19

Number of Distinct Detected Data 17 Number of Non-Detect Data 2

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-28-25)

General Statistics

   95% Gamma Approximate UCL 0.149

   95% Adjusted Gamma UCL 0.157

Nu star 17.04 Potential UCLs to Use

AppChi2 8.698    95% KM (Chebyshev) UCL 0.179

k star 0.387 99% KM (Chebyshev) UCL 0.314

Theta star 0.196

Median 0.0195 95% KM (Chebyshev) UCL 0.179

SD 0.111 97.5% KM (Chebyshev) UCL 0.225

Maximum 0.44    95% KM (BCA) UCL 0.117

Mean 0.0759    95% KM (Percentile Bootstrap) UCL 0.116

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.116

Minimum 1E-09    95% KM (bootstrap t) UCL 0.14

   95% KM (t) UCL 0.116

Assuming Gamma Distribution    95% KM (z) UCL 0.114

5% K-S Critical Value 0.212 SD 0.109

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.024

5% A-D Critical Value 0.782 Kaplan-Meier (KM) Method

K-S Test Statistic 0.782 Mean 0.0745

A-D Test Statistic 0.892 Nonparametric Statistics

Theta Star 0.14

nu star 22.53

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.626 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Percentile Bootstrap UCL 0.115

   95% BCA Bootstrap UCL 0.127

Mean in Original Scale 0.0736

SD in Original Scale 0.112

MLE yields a negative mean Mean in Log Scale -3.573

SD in Log Scale 1.439

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.118    95%  H-Stat (DL/2) UCL 0.159
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Zinc, dissolved (mw-29)

General Statistics

   95% Adjusted Gamma UCL 0.0964

Note: DL/2 is not a recommended method.

AppChi2 20.34  97.5% KM (Chebyshev) UCL 0.153

   95% Gamma Approximate UCL 0.093

Theta star 0.076

Nu star 32.33 Potential UCLs to Use

SD 0.068 97.5% KM (Chebyshev) UCL 0.153

k star 0.77 99% KM (Chebyshev) UCL 0.21

Mean 0.0585    95% KM (Percentile Bootstrap) UCL 0.084

Median 0.053 95% KM (Chebyshev) UCL 0.125

Minimum 0.0053    95% KM (bootstrap t) UCL 0.0999

Maximum 0.286    95% KM (BCA) UCL 0.0836

Assuming Gamma Distribution    95% KM (z) UCL 0.0832

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0844

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0152

   95% KM (t) UCL 0.0844

K-S Test Statistic 0.775 Mean 0.0582

5% K-S Critical Value 0.205 SD 0.0671

A-D Test Statistic 0.899 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

nu star 28.27

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.744 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0823

   95% BCA Bootstrap UCL 0.0903

SD in Original Scale 0.0683

   95% Percentile Bootstrap UCL 0.0829

SD in Log Scale 1.263

Mean in Original Scale 0.0572

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.546

   95% DL/2 (t) UCL 0.0861    95%  H-Stat (DL/2) UCL 0.145

Mean 0.0606 Mean -3.456

SD 0.0677 SD 1.266

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.766 Shapiro Wilk Test Statistic 0.876

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.24%
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2067

A B C D E F G H I J K L

Theta star 0.102

SD 0.1 97.5% KM (Chebyshev) UCL 0.208

k star 0.729 99% KM (Chebyshev) UCL 0.288

Mean 0.0747    95% KM (Percentile Bootstrap) UCL 0.109

Median 0.0364 95% KM (Chebyshev) UCL 0.168

Minimum 0.0049    95% KM (bootstrap t) UCL 0.153

Maximum 0.356    95% KM (BCA) UCL 0.114

Assuming Gamma Distribution    95% KM (z) UCL 0.11

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.111

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0214

   95% KM (t) UCL 0.111

K-S Test Statistic 0.781 Mean 0.0746

5% K-S Critical Value 0.197 SD 0.0979

A-D Test Statistic 0.641 Nonparametric Statistics

5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method

nu star 29.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.712 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.108

   95% BCA Bootstrap UCL 0.12

SD in Original Scale 0.1

   95% Percentile Bootstrap UCL 0.111

SD in Log Scale 1.267

Mean in Original Scale 0.0744

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.34

   95% DL/2 (t) UCL 0.112    95%  H-Stat (DL/2) UCL 0.162

Mean 0.0751 Mean -3.314

SD 0.0998 SD 1.26

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.684 Shapiro Wilk Test Statistic 0.952

Maximum Non-Detect 0.0703 Maximum Non-Detect -2.655

SD of Detected 0.102 SD of Detected 1.291

Minimum Non-Detect 0.0703 Minimum Non-Detect -2.655

Maximum Detected 0.356 Maximum Detected -1.033

Mean of Detected 0.077 Mean of Detected -3.313

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0049 Minimum Detected -5.319

Number of Distinct Detected Data 20 Number of Non-Detect Data 1

Percent Non-Detects 4.55%

Number of Valid Data 22 Number of Detected Data 21



2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

A B C D E F G H I J K L

   95% BCA Bootstrap UCL 0.0415

   95% MLE (Tiku) UCL 0.0478 SD in Original Scale 0.022

   95% Percentile Bootstrap UCL 0.0406

SD 0.0277 SD in Log Scale 0.978

   95% MLE (t) UCL 0.0444 Mean in Original Scale 0.0242

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0179 Mean in Log Scale -4.079

   95% DL/2 (t) UCL 0.0453    95%  H-Stat (DL/2) UCL 0.312

Mean 0.0232 Mean -4.311

SD 0.0231 SD 1.3

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.873 Shapiro Wilk Test Statistic 0.929

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 40.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0209 SD of Detected 0.545

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.06 Maximum Detected -2.813

Mean of Detected 0.0362 Mean of Detected -3.422

Raw Statistics Log-transformed Statistics

Minimum Detected 0.021 Minimum Detected -3.863

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Percent Non-Detects 40.00%

Zinc, dissolved (mw-3)

General Statistics

Number of Valid Data 5 Number of Detected Data 3

   95% Adjusted Gamma UCL 0.123

Note: DL/2 is not a recommended method.

AppChi2 20.13    95% KM (Chebyshev) UCL 0.168

   95% Gamma Approximate UCL 0.119

Nu star 32.08 Potential UCLs to Use
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.478 Shapiro Wilk Test Statistic 0.923

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 63.64%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Maximum Non-Detect 0.0428 Maximum Non-Detect -3.151

SD of Detected 0.135 SD of Detected 1.159

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.597 Maximum Detected -0.516

Mean of Detected 0.0749 Mean of Detected -3.34

Raw Statistics Log-transformed Statistics

Minimum Detected 0.008 Minimum Detected -4.828

Number of Distinct Detected Data 15 Number of Non-Detect Data 4

Percent Non-Detects 18.18%

Zinc, dissolved (mw-30-30)

General Statistics

Number of Valid Data 22 Number of Detected Data 18

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0478

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.06

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.082

k star     N/A    99% KM (Chebyshev) UCL 0.113

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.06

Median     N/A    95% KM (Chebyshev) UCL 0.0663

Minimum     N/A       95% KM (bootstrap t) UCL 0.0776

Maximum     N/A       95% KM (BCA) UCL 0.06

Assuming Gamma Distribution    95% KM (z) UCL 0.0438

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0461

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0083

   95% KM (t) UCL 0.0478

K-S Test Statistic     N/A    Mean 0.0301

5% K-S Critical Value     N/A    SD 0.0152

A-D Test Statistic 0.374 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    
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Mean of Detected 0.15 Mean of Detected -2.141

SD of Detected 0.125 SD of Detected 0.754

Minimum Detected 0.0467 Minimum Detected -3.064

Maximum Detected 0.365 Maximum Detected -1.008

Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Number of Valid Data 6 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Note: DL/2 is not a recommended method.

Zinc, dissolved (mw-30-50)

General Statistics

   95% Gamma Approximate UCL 0.123

   95% Adjusted Gamma UCL 0.129

Nu star 18.28 Potential UCLs to Use

AppChi2 9.597    95% KM (Chebyshev) UCL 0.179

k star 0.416 99% KM (Chebyshev) UCL 0.328

Theta star 0.155

Median 0.0274 95% KM (Chebyshev) UCL 0.179

SD 0.124 97.5% KM (Chebyshev) UCL 0.23

Maximum 0.597    95% KM (BCA) UCL 0.116

Mean 0.0645    95% KM (Percentile Bootstrap) UCL 0.111

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.109

Minimum 1E-09    95% KM (bootstrap t) UCL 0.199

   95% KM (t) UCL 0.109

Assuming Gamma Distribution    95% KM (z) UCL 0.107

5% K-S Critical Value 0.211 SD 0.121

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0266

5% A-D Critical Value 0.776 Kaplan-Meier (KM) Method

K-S Test Statistic 0.776 Mean 0.0635

A-D Test Statistic 0.971 Nonparametric Statistics

Theta Star 0.107

nu star 25.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.699 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Percentile Bootstrap UCL 0.112

   95% BCA Bootstrap UCL 0.141

Mean in Original Scale 0.0631

SD in Original Scale 0.124

MLE yields a negative mean Mean in Log Scale -3.602

SD in Log Scale 1.236

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.124 SD 1.213

   95% DL/2 (t) UCL 0.109    95%  H-Stat (DL/2) UCL 0.0868

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0637 Mean -3.567

Assuming Normal Distribution Assuming Lognormal Distribution
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AppChi2 5.907    95% KM (t) UCL 0.233

Theta star 0.122

Nu star 13.02 Potential UCLs to Use

SD 0.12 97.5% KM (Chebyshev) UCL 0.444

k star 1.085 99% KM (Chebyshev) UCL 0.629

Mean 0.132    95% KM (Percentile Bootstrap) UCL 0.228

Median 0.0951 95% KM (Chebyshev) UCL 0.35

Minimum 0.0445    95% KM (bootstrap t) UCL 0.401

Maximum 0.365    95% KM (BCA) UCL 0.231

Assuming Gamma Distribution    95% KM (z) UCL 0.215

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.23

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0499

   95% KM (t) UCL 0.233

K-S Test Statistic 0.684 Mean 0.132

5% K-S Critical Value 0.36 SD 0.109

A-D Test Statistic 0.353 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

nu star 10.25

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.025 Data appear Normal at 5% Significance Level

Theta Star 0.146

   95% BCA Bootstrap UCL 0.239

   95% MLE (Tiku) UCL 0.23 SD in Original Scale 0.121

   95% Percentile Bootstrap UCL 0.221

SD 0.143 SD in Log Scale 0.803

   95% MLE (t) UCL 0.222 Mean in Original Scale 0.131

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.104 Mean in Log Scale -2.318

   95% DL/2 (t) UCL 0.23    95%  H-Stat (DL/2) UCL 0.196

Mean 0.13 Mean -2.361

SD 0.122 SD 0.864

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.802 Shapiro Wilk Test Statistic 0.961

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Minimum Non-Detect 0.0626 Minimum Non-Detect -2.771

Maximum Non-Detect 0.0626 Maximum Non-Detect -2.771



2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

A B C D E F G H I J K L

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.105    95%  H-Stat (DL/2) UCL 0.117

Mean 0.0755 Mean -3.141

SD 0.0828 SD 1.091

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.787 Shapiro Wilk Test Statistic 0.951

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 65.22%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.0635 Maximum Non-Detect -2.757

Mean of Detected 0.0807 Mean of Detected -3.057

SD of Detected 0.0848 SD of Detected 1.09

Minimum Detected 0.0073 Minimum Detected -4.92

Maximum Detected 0.274 Maximum Detected -1.295

Percent Non-Detects 8.70%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 23 Number of Detected Data 21

Number of Distinct Detected Data 19 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-31-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-31-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Zinc, dissolved (mw-31-135)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

   95% Adjusted Gamma UCL 0.4

Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.291    95% KM (Percentile Bootstrap) UCL 0.228
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Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.052 Maximum Non-Detect -2.957

SD of Detected 0.0209 SD of Detected 0.367

Minimum Non-Detect 0.052 Minimum Non-Detect -2.957

Maximum Detected 0.0857 Maximum Detected -2.457

Mean of Detected 0.0705 Mean of Detected -2.699

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0359 Minimum Detected -3.327

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Zinc, dissolved (mw-32-20)

General Statistics

Number of Valid Data 6 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.141

Note: DL/2 is not a recommended method.

AppChi2 12.09    95% KM (Chebyshev) UCL 0.151

   95% Gamma Approximate UCL 0.135

Theta star 0.16

Nu star 21.67 Potential UCLs to Use

SD 0.0829 97.5% KM (Chebyshev) UCL 0.184

k star 0.471 99% KM (Chebyshev) UCL 0.248

Mean 0.0755    95% KM (Percentile Bootstrap) UCL 0.104

Median 0.036 95% KM (Chebyshev) UCL 0.151

Minimum 1E-09    95% KM (bootstrap t) UCL 0.115

Maximum 0.274    95% KM (BCA) UCL 0.106

Assuming Gamma Distribution    95% KM (z) UCL 0.104

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.105

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0173

   95% KM (t) UCL 0.105

K-S Test Statistic 0.768 Mean 0.0752

5% K-S Critical Value 0.195 SD 0.0811

A-D Test Statistic 0.746 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

nu star 39.57

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.942 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0856

   95% BCA Bootstrap UCL 0.108

   95% MLE (Tiku) UCL 0.0911 SD in Original Scale 0.0829

   95% Percentile Bootstrap UCL 0.104

SD 0.148 SD in Log Scale 1.092

   95% MLE (t) UCL 0.062 Mean in Original Scale 0.0752

Mean 0.00884 Mean in Log Scale -3.15
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Zinc, dissolved (mw-32-35)

   95% Adjusted Gamma UCL 0.103

Note: DL/2 is not a recommended method.

AppChi2 51    95% KM (t) UCL 0.0844

   95% Gamma Approximate UCL 0.0914    95% KM (Percentile Bootstrap) UCL 0.0825

Theta star 0.0117

Nu star 69.14 Potential UCLs to Use

SD 0.0202 97.5% KM (Chebyshev) UCL 0.126

k star 5.761 99% KM (Chebyshev) UCL 0.162

Mean 0.0674    95% KM (Percentile Bootstrap) UCL 0.0825

Median 0.0733 95% KM (Chebyshev) UCL 0.107

Minimum 0.0359    95% KM (bootstrap t) UCL 0.0782

Maximum 0.0857    95% KM (BCA) UCL 0.0838

Assuming Gamma Distribution    95% KM (z) UCL 0.0808

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0863

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00976

   95% KM (t) UCL 0.0844

K-S Test Statistic 0.679 Mean 0.0647

5% K-S Critical Value 0.358 SD 0.0214

A-D Test Statistic 0.654 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 44.86

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.486 Data appear Normal at 5% Significance Level

Theta Star 0.0157

   95% BCA Bootstrap UCL 0.077

   95% MLE (Tiku) UCL 0.0871 SD in Original Scale 0.0223

   95% Percentile Bootstrap UCL 0.0785

SD 0.00788 SD in Log Scale 0.386

   95% MLE (t) UCL 0.0856 Mean in Original Scale 0.0655

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0792 Mean in Log Scale -2.782

   95% DL/2 (t) UCL 0.0845    95%  H-Stat (DL/2) UCL 0.0871

Mean 0.0631 Mean -2.857

SD 0.0261 SD 0.508

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.809 Shapiro Wilk Test Statistic 0.757

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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K-S Test Statistic 0.686 Mean 0.143

5% K-S Critical Value 0.361 SD 0.138

A-D Test Statistic 0.569 Nonparametric Statistics

5% A-D Critical Value 0.686 Kaplan-Meier (KM) Method

nu star 7.891

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.789 Data appear Normal at 5% Significance Level

Theta Star 0.283

   95% BCA Bootstrap UCL 0.233

   95% MLE (Tiku) UCL 0.373 SD in Original Scale 0.156

   95% Percentile Bootstrap UCL 0.21

SD 0.0346 SD in Log Scale 1.465

   95% MLE (t) UCL 0.357 Mean in Original Scale 0.132

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.336 Mean in Log Scale -2.874

   95% DL/2 (t) UCL 0.233    95%  H-Stat (DL/2) UCL 1.446

Mean 0.139 Mean -2.779

SD 0.152 SD 1.502

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.849 Shapiro Wilk Test Statistic 0.823

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.2 Maximum Non-Detect -1.609

SD of Detected 0.157 SD of Detected 1.033

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.381 Maximum Detected -0.965

Mean of Detected 0.223 Mean of Detected -1.834

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0398 Minimum Detected -3.224

Number of Distinct Detected Data 5 Number of Non-Detect Data 4

Percent Non-Detects 44.44%

General Statistics

Number of Valid Data 9 Number of Detected Data 5
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For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

Minimum Non-Detect 0.0261 Minimum Non-Detect -3.646

Maximum Non-Detect 0.0527 Maximum Non-Detect -2.943

Mean of Detected 0.0835 Mean of Detected -2.7

SD of Detected 0.0635 SD of Detected 0.757

Minimum Detected 0.0331 Minimum Detected -3.408

Maximum Detected 0.171 Maximum Detected -1.766

Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 6 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-33-40)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-33-210) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Zinc, dissolved (mw-33-210)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

   95% Adjusted Gamma UCL 0.348

Note: DL/2 is not a recommended method.

AppChi2 19.18    95% KM (t) UCL 0.238

   95% Gamma Approximate UCL 0.313    95% KM (Percentile Bootstrap) UCL 0.316

Theta star 0.113

Nu star 30.87 Potential UCLs to Use

SD 0.12 97.5% KM (Chebyshev) UCL 0.465

k star 1.715 99% KM (Chebyshev) UCL 0.656

Mean 0.194    95% KM (Percentile Bootstrap) UCL 0.316

Median 0.175 95% KM (Chebyshev) UCL 0.367

Minimum 0.0398    95% KM (bootstrap t) UCL 0.238

Maximum 0.381    95% KM (BCA) UCL 0.335

Assuming Gamma Distribution    95% KM (z) UCL 0.227

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.23

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0516

   95% KM (t) UCL 0.238
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   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 12.33    95% KM (t) UCL 0.115

   95% Gamma Approximate UCL 0.141    95% KM (Percentile Bootstrap) UCL 0.117

Theta star 0.0432

Nu star 21.99 Potential UCLs to Use

SD 0.0502 97.5% KM (Chebyshev) UCL 0.216

k star 1.832 99% KM (Chebyshev) UCL 0.304

Mean 0.0792    95% KM (Percentile Bootstrap) UCL 0.117

Median 0.0706 95% KM (Chebyshev) UCL 0.171

Minimum 0.0331    95% KM (bootstrap t) UCL 0.126

Maximum 0.171    95% KM (BCA) UCL 0.117

Assuming Gamma Distribution    95% KM (z) UCL 0.106

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.112

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0239

   95% KM (t) UCL 0.115

K-S Test Statistic 0.66 Mean 0.0671

5% K-S Critical Value 0.397 SD 0.0506

A-D Test Statistic 0.334 Nonparametric Statistics

5% A-D Critical Value 0.66 Kaplan-Meier (KM) Method

nu star 6.251

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.781 Data appear Normal at 5% Significance Level

Theta Star 0.107

   95% BCA Bootstrap UCL 0.113

SD in Original Scale 0.0596

   95% Percentile Bootstrap UCL 0.102

SD in Log Scale 0.947

Mean in Original Scale 0.062

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.148

   95% DL/2 (t) UCL 0.111    95%  H-Stat (DL/2) UCL 0.121

Mean 0.0622 Mean -3.129

SD 0.0594 SD 0.914

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.877 Shapiro Wilk Test Statistic 0.927

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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K-S Test Statistic 0.686 Mean 0.115

5% K-S Critical Value 0.362 SD 0.102

A-D Test Statistic 0.203 Nonparametric Statistics

5% A-D Critical Value 0.686 Kaplan-Meier (KM) Method

nu star 7.352

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.735 Data appear Normal at 5% Significance Level

Theta Star 0.182

   95% BCA Bootstrap UCL 0.202

   95% MLE (Tiku) UCL 0.209 SD in Original Scale 0.111

   95% Percentile Bootstrap UCL 0.192

SD 0.129 SD in Log Scale 1.163

   95% MLE (t) UCL 0.201 Mean in Original Scale 0.115

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0943 Mean in Log Scale -2.64

   95% DL/2 (t) UCL 0.206    95%  H-Stat (DL/2) UCL 0.432

Mean 0.115 Mean -2.623

SD 0.111 SD 1.141

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.922 Shapiro Wilk Test Statistic 0.945

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.0422 Maximum Non-Detect -3.165

SD of Detected 0.112 SD of Detected 1.081

Minimum Non-Detect 0.0422 Minimum Non-Detect -3.165

Maximum Detected 0.315 Maximum Detected -1.155

Mean of Detected 0.134 Mean of Detected -2.376

Raw Statistics Log-transformed Statistics

Minimum Detected 0.017 Minimum Detected -4.075

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Zinc, dissolved (mw-33-90)

General Statistics

Number of Valid Data 6 Number of Detected Data 5



2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

2685

2686

2687

2688

2689

2690

2691

2692

2693

2694

2695

2696

2697

2698

2699

2700

2701

2702

2703

A B C D E F G H I J K L

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Warning:  There are only 9 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0831 Maximum Non-Detect -2.488

SD of Detected 0.048 SD of Detected 0.786

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.163 Maximum Detected -1.814

Mean of Detected 0.0536 Mean of Detected -3.222

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0141 Minimum Detected -4.262

Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 35.71%

General Statistics

Number of Valid Data 14 Number of Detected Data 9

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-34-55)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-34-100) was not processed!

Zinc, dissolved (mw-34-100)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

   95% Adjusted Gamma UCL 0.453

Note: DL/2 is not a recommended method.

AppChi2 3.651    95% KM (t) UCL 0.208

   95% Gamma Approximate UCL 0.306    95% KM (Percentile Bootstrap) UCL 0.198

Theta star 0.148

Nu star 9.531 Potential UCLs to Use

SD 0.109 97.5% KM (Chebyshev) UCL 0.404

k star 0.794 99% KM (Chebyshev) UCL 0.576

Mean 0.117    95% KM (Percentile Bootstrap) UCL 0.198

Median 0.0945 95% KM (Chebyshev) UCL 0.317

Minimum 0.017    95% KM (bootstrap t) UCL 0.243

Maximum 0.315    95% KM (BCA) UCL 0.208

Assuming Gamma Distribution    95% KM (z) UCL 0.191

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.206

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0464

   95% KM (t) UCL 0.208
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   95% Adjusted Gamma UCL 0.119

Note: DL/2 is not a recommended method.

AppChi2 4.683    95% KM (Percentile Bootstrap) UCL 0.0612

   95% Gamma Approximate UCL 0.105

Theta star 0.111

Nu star 11.17 Potential UCLs to Use

SD 0.0424 97.5% KM (Chebyshev) UCL 0.113

k star 0.399 99% KM (Chebyshev) UCL 0.156

Mean 0.0442    95% KM (Percentile Bootstrap) UCL 0.0612

Median 0.0272 95% KM (Chebyshev) UCL 0.0911

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0764

Maximum 0.163    95% KM (BCA) UCL 0.0624

Assuming Gamma Distribution    95% KM (z) UCL 0.0595

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0593

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0116

   95% KM (t) UCL 0.061

K-S Test Statistic 0.731 Mean 0.0404

5% K-S Critical Value 0.283 SD 0.0408

A-D Test Statistic 0.492 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 23.44

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.302 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0412

   95% BCA Bootstrap UCL 0.0646

SD in Original Scale 0.0437

   95% Percentile Bootstrap UCL 0.0578

SD in Log Scale 1.041

Mean in Original Scale 0.0378

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.785

   95% DL/2 (t) UCL 0.0598    95%  H-Stat (DL/2) UCL 0.078

Mean 0.0392 Mean -3.763

SD 0.0436 SD 1.099

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.783 Shapiro Wilk Test Statistic 0.938

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Note:  It should be noted that even though bootstrap may be performed on this data set
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A-D Test Statistic 0.571 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

nu star 62.77

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.487 Data appear Normal at 5% Significance Level

Theta Star 0.0137

   95% BCA Bootstrap UCL 0.0416

SD in Original Scale 0.0237

   95% Percentile Bootstrap UCL 0.0407

SD in Log Scale 0.708

Mean in Original Scale 0.0313

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.707

   95% DL/2 (t) UCL 0.0397    95%  H-Stat (DL/2) UCL 0.0461

Mean 0.0288 Mean -4.029

SD 0.0264 SD 1.079

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.843 Shapiro Wilk Test Statistic 0.902

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0755 Maximum Non-Detect -2.584

SD of Detected 0.0234 SD of Detected 0.469

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0854 Maximum Detected -2.46

Mean of Detected 0.0479 Mean of Detected -3.139

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0232 Minimum Detected -3.764

Number of Distinct Detected Data 9 Number of Non-Detect Data 9

Percent Non-Detects 50.00%

Zinc, dissolved (mw-34-80)

General Statistics

Number of Valid Data 18 Number of Detected Data 9
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-37d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-35-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-35-60)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-35-135) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Percent Non-Detects 50.00%

Zinc, dissolved (mw-35-135)

General Statistics

Number of Valid Data 2 Number of Detected Data 1

   95% Adjusted Gamma UCL 0.0569

Note: DL/2 is not a recommended method.

AppChi2 193.3    95% KM (t) UCL 0.0447

   95% Gamma Approximate UCL 0.056    95% KM (Percentile Bootstrap) UCL 0.0465

Theta star 0.00755

Nu star 227.2 Potential UCLs to Use

SD 0.0182 97.5% KM (Chebyshev) UCL 0.0674

k star 6.31 99% KM (Chebyshev) UCL 0.0861

Mean 0.0476    95% KM (Percentile Bootstrap) UCL 0.0465

Median 0.0428 95% KM (Chebyshev) UCL 0.0579

Minimum 0.0232    95% KM (bootstrap t) UCL 0.0466

Maximum 0.0854    95% KM (BCA) UCL 0.0492

Assuming Gamma Distribution    95% KM (z) UCL 0.0442

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0436

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00504

   95% KM (t) UCL 0.0447

K-S Test Statistic 0.723 Mean 0.0359

5% K-S Critical Value 0.28 SD 0.0199
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K-S Test Statistic 0.684 Mean 0.0216

5% K-S Critical Value 0.36 SD 0.022

A-D Test Statistic 0.307 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

nu star 10.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.029 Data appear Normal at 5% Significance Level

Theta Star 0.0375

   95% BCA Bootstrap UCL 0.0348

SD in Original Scale 0.0255

   95% Percentile Bootstrap UCL 0.0296

SD in Log Scale 1.474

Mean in Original Scale 0.0168

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.033

   95% DL/2 (t) UCL 0.0308    95%  H-Stat (DL/2) UCL 0.0209

Mean 0.0187 Mean -4.498

SD 0.0245 SD 0.969

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.829 Shapiro Wilk Test Statistic 0.971

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 69.23%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.0386 Mean of Detected -3.495

SD of Detected 0.0313 SD of Detected 0.77

Minimum Detected 0.011 Minimum Detected -4.51

Maximum Detected 0.0918 Maximum Detected -2.388

Percent Non-Detects 61.54%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 13 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 8



2916

2917

2918

2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

2939

2940

2941

2942

2943

2944

2945

2946

2947

2948

2949

2950

2951

2952

2953

2954

2955

2956

2957

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

A B C D E F G H I J K L

Zinc, dissolved (mw-38s)

General Statistics

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-38d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-38d)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-37s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Zinc, dissolved (mw-37s)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

   95% Adjusted Gamma UCL 0.0741

Note: DL/2 is not a recommended method.

AppChi2 24.7    95% KM (t) UCL 0.0337

   95% Gamma Approximate UCL 0.0697    95% KM (Percentile Bootstrap) UCL 0.0407

Theta star 0.0313

Nu star 37.78 Potential UCLs to Use

SD 0.0303 97.5% KM (Chebyshev) UCL 0.0641

k star 1.453 99% KM (Chebyshev) UCL 0.0893

Mean 0.0455    95% KM (Percentile Bootstrap) UCL 0.0407

Median 0.0386 95% KM (Chebyshev) UCL 0.0513

Minimum 0.00343    95% KM (bootstrap t) UCL 0.0428

Maximum 0.0918    95% KM (BCA) UCL 0.0428

Assuming Gamma Distribution    95% KM (z) UCL 0.0328

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0332

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00681

   95% KM (t) UCL 0.0337
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UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00434 SD of Detected 0.357

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.018 Maximum Detected -4.017

Mean of Detected 0.0124 Mean of Detected -4.441

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0076 Minimum Detected -4.88

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Percent Non-Detects 20.00%

Zinc, dissolved (mw-4)

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-39-60) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-39-60)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-38s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Number of Valid Data 1 Number of Detected Data 0
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Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Zinc, dissolved (mw-40d)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 21.62    95% KM (t) UCL 0.0157

   95% Gamma Approximate UCL 0.0177    95% KM (Percentile Bootstrap) UCL 0.0149

Theta star 0.00331

Nu star 33.95 Potential UCLs to Use

SD 0.0045 97.5% KM (Chebyshev) UCL 0.0239

k star 3.395 99% KM (Chebyshev) UCL 0.0312

Mean 0.0112    95% KM (Percentile Bootstrap) UCL 0.0149

Median 0.011 95% KM (Chebyshev) UCL 0.0201

Minimum 0.00683    95% KM (bootstrap t) UCL 0.0155

Maximum 0.018    95% KM (BCA) UCL 0.0152

Assuming Gamma Distribution    95% KM (z) UCL 0.0147

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0157

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00199

   95% KM (t) UCL 0.0157

K-S Test Statistic 0.657 Mean 0.0114

5% K-S Critical Value 0.395 SD 0.00386

A-D Test Statistic 0.204 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 22.85

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.856 Data appear Normal at 5% Significance Level

Theta Star 0.00432

   95% BCA Bootstrap UCL 0.0145

   95% MLE (Tiku) UCL 0.0157 SD in Original Scale 0.00514

   95% Percentile Bootstrap UCL 0.0143

SD 0.0054 SD in Log Scale 0.529

   95% MLE (t) UCL 0.0155 Mean in Original Scale 0.0108

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0103 Mean in Log Scale -4.633

   95% DL/2 (t) UCL 0.0159    95%  H-Stat (DL/2) UCL 0.0506

Mean 0.0104 Mean -4.751

SD 0.00579 SD 0.759

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.982 Shapiro Wilk Test Statistic 0.996
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-44-115) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-44-115)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-43-25) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

Percent Non-Detects 100.00%

Zinc, dissolved (mw-43-25)

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-40s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-40s)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-40d) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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Zinc, dissolved (mw-47-55)

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-46-175) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-46-175)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-45-095a) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-45-095a)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-44-125) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Zinc, dissolved (mw-44-125)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0321 Maximum Non-Detect -3.439

SD of Detected 0.0175 SD of Detected 1.079

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0367 Maximum Detected -3.305

Mean of Detected 0.0167 Mean of Detected -4.481

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0044 Minimum Detected -5.426

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Percent Non-Detects 40.00%

Zinc, dissolved (mw-5)

General Statistics

Number of Valid Data 5 Number of Detected Data 3

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-48) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 3

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-48)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-47-55) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 1 Number of Detected Data 0
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Zinc, dissolved (mw-50-200)

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0267

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0367

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0549

k star     N/A    99% KM (Chebyshev) UCL 0.0803

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0367

Median     N/A    95% KM (Chebyshev) UCL 0.042

Minimum     N/A       95% KM (bootstrap t) UCL 0.051

Maximum     N/A       95% KM (BCA) UCL 0.0367

Assuming Gamma Distribution    95% KM (z) UCL 0.0234

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0254

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00685

   95% KM (t) UCL 0.0267

K-S Test Statistic     N/A    Mean 0.0121

5% K-S Critical Value     N/A    SD 0.0125

A-D Test Statistic 0.34 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0247

SD in Original Scale 0.014

   95% Percentile Bootstrap UCL 0.0237

SD in Log Scale 0.913

Mean in Original Scale 0.0119

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.832

   95% DL/2 (t) UCL 0.0269    95%  H-Stat (DL/2) UCL 0.269

Mean 0.0137 Mean -4.713

SD 0.0139 SD 1.056

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.966

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.
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The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0274 Maximum Non-Detect -3.597

SD of Detected 0.0221 SD of Detected 1.234

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0378 Maximum Detected -3.275

Mean of Detected 0.0222 Mean of Detected -4.148

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0066 Minimum Detected -5.021

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

Percent Non-Detects 60.00%

Zinc, dissolved (mw-6)

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-51) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (mw-51)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (mw-50-200) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

General Statistics

Number of Valid Data 3 Number of Detected Data 1
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   95% Adjusted Gamma UCL     N/A

AppChi2     N/A       95% KM (BCA) UCL 0.0378

   95% Gamma Approximate UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0621

k star     N/A    99% KM (Chebyshev) UCL 0.0914

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0378

Median     N/A    95% KM (Chebyshev) UCL 0.0472

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL 0.0378

Assuming Gamma Distribution    95% KM (z) UCL 0.0258

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0392

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00789

   95% KM (t) UCL 0.0297

K-S Test Statistic     N/A    Mean 0.0128

5% K-S Critical Value     N/A    SD 0.0125

A-D Test Statistic 0.358 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0267    95%  H-Stat (DL/2) UCL 0.377

Mean 0.0126 Mean -4.914

SD 0.0148 SD 1.163

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0139

SD in Original Scale 0.00518

   95% Percentile Bootstrap UCL 0.0137

SD in Log Scale 0.507

Mean in Original Scale 0.0101

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.696

   95% DL/2 (t) UCL 0.0153    95%  H-Stat (DL/2) UCL 0.044

Mean 0.00971 Mean -4.82

SD 0.00581 SD 0.742

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.998 Shapiro Wilk Test Statistic 0.994

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0161 Maximum Non-Detect -4.129

SD of Detected 0.00521 SD of Detected 0.432

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.018 Maximum Detected -4.017

Mean of Detected 0.0127 Mean of Detected -4.429

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0076 Minimum Detected -4.88

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Percent Non-Detects 40.00%

Zinc, dissolved (mw-7)

General Statistics

Number of Valid Data 5 Number of Detected Data 3

Note: DL/2 is not a recommended method.
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0137 Maximum Non-Detect -4.29

SD of Detected 0.0366 SD of Detected 1.226

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0727 Maximum Detected -2.621

Mean of Detected 0.0306 Mean of Detected -4.002

Raw Statistics Log-transformed Statistics

Minimum Detected 0.007 Minimum Detected -4.962

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Percent Non-Detects 40.00%

Zinc, dissolved (mw-8)

General Statistics

Number of Valid Data 5 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0159

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.018

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0254

k star     N/A    99% KM (Chebyshev) UCL 0.034

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.018

Median     N/A    95% KM (Chebyshev) UCL 0.021

Minimum     N/A       95% KM (bootstrap t) UCL 0.0151

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.0148

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0162

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00231

   95% KM (t) UCL 0.0159

K-S Test Statistic     N/A    Mean 0.011

5% K-S Critical Value     N/A    SD 0.00406

A-D Test Statistic 0.247 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    
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Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 25 Number of Non-Detect Data 1

Percent Non-Detects 3.70%

Zinc, dissolved (mw-9)

General Statistics

Number of Valid Data 27 Number of Detected Data 26

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0515

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0727

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.109

k star     N/A    99% KM (Chebyshev) UCL 0.162

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0727

Median     N/A    95% KM (Chebyshev) UCL 0.0829

Minimum     N/A       95% KM (bootstrap t) UCL 0.171

Maximum     N/A       95% KM (BCA) UCL 0.0727

Assuming Gamma Distribution    95% KM (z) UCL 0.0447

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0485

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0141

   95% KM (t) UCL 0.0515

K-S Test Statistic     N/A    Mean 0.0215

5% K-S Critical Value     N/A    SD 0.0257

A-D Test Statistic 0.424 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0474

SD in Original Scale 0.0299

   95% Percentile Bootstrap UCL 0.0453

SD in Log Scale 1.471

Mean in Original Scale 0.0196

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.786

   95% DL/2 (t) UCL 0.0484    95%  H-Stat (DL/2) UCL 0.88

Mean 0.0202 Mean -4.596

SD 0.0295 SD 1.241

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.807 Shapiro Wilk Test Statistic 0.912
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   95% Adjusted Gamma UCL 0.123

Note: DL/2 is not a recommended method.

AppChi2 24.95  97.5% KM (Chebyshev) UCL 0.206

   95% Gamma Approximate UCL 0.12

Theta star 0.111

Nu star 38.09 Potential UCLs to Use

SD 0.106 97.5% KM (Chebyshev) UCL 0.206

k star 0.705 99% KM (Chebyshev) UCL 0.282

Mean 0.0784    95% KM (Percentile Bootstrap) UCL 0.111

Median 0.025 95% KM (Chebyshev) UCL 0.167

Minimum 0.0034    95% KM (bootstrap t) UCL 0.13

Maximum 0.363    95% KM (BCA) UCL 0.115

Assuming Gamma Distribution    95% KM (z) UCL 0.112

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.113

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0204

   95% KM (t) UCL 0.113

K-S Test Statistic 0.784 Mean 0.0782

5% K-S Critical Value 0.178 SD 0.104

A-D Test Statistic 1.228 Nonparametric Statistics

5% A-D Critical Value 0.784 Kaplan-Meier (KM) Method

nu star 35.83

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.689 Data appear Lognormal at 5% Significance Level

Theta Star 0.116

   95% BCA Bootstrap UCL 0.121

SD in Original Scale 0.106

   95% Percentile Bootstrap UCL 0.111

SD in Log Scale 1.271

Mean in Original Scale 0.0781

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.339

   95% DL/2 (t) UCL 0.113    95%  H-Stat (DL/2) UCL 0.153

Mean 0.0787 Mean -3.317

SD 0.106 SD 1.268

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.696 Shapiro Wilk Test Statistic 0.943

Maximum Non-Detect 0.082 Maximum Non-Detect -2.501

SD of Detected 0.108 SD of Detected 1.293

Minimum Non-Detect 0.082 Minimum Non-Detect -2.501

Maximum Detected 0.363 Maximum Detected -1.013

Mean of Detected 0.0802 Mean of Detected -3.322

Minimum Detected 0.0034 Minimum Detected -5.684
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nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0263

   95% MLE (Tiku) UCL 0.0313 SD in Original Scale 0.00707

   95% Percentile Bootstrap UCL 0.0262

SD 0.0167 SD in Log Scale 0.286

   95% MLE (t) UCL 0.0237 Mean in Original Scale 0.0231

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0161 Mean in Log Scale -3.806

   95% DL/2 (t) UCL 0.019    95%  H-Stat (DL/2) UCL 0.0181

Mean 0.0139 Mean -4.508

SD 0.0112 SD 0.658

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.951 Shapiro Wilk Test Statistic 0.939

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0208 Maximum Non-Detect -3.873

SD of Detected 0.0039 SD of Detected 0.114

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0383 Maximum Detected -3.262

Mean of Detected 0.035 Mean of Detected -3.357

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0307 Minimum Detected -3.483

Number of Distinct Detected Data 3 Number of Non-Detect Data 12

Percent Non-Detects 80.00%

Zinc, dissolved (ow-1d)

General Statistics

Number of Valid Data 15 Number of Detected Data 3
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5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.98

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0141 SD of Detected 0.52

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0461 Maximum Detected -3.077

Mean of Detected 0.0262 Mean of Detected -3.747

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0131 Minimum Detected -4.335

Number of Distinct Detected Data 4 Number of Non-Detect Data 11

Percent Non-Detects 73.33%

Zinc, dissolved (ow-1m)

General Statistics

Number of Valid Data 15 Number of Detected Data 4

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0328

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0383

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.036

k star     N/A    99% KM (Chebyshev) UCL 0.0386

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0383

Median     N/A    95% KM (Chebyshev) UCL 0.0346

Minimum     N/A       95% KM (bootstrap t) UCL 0.032

Maximum     N/A       95% KM (BCA) UCL 0.0383

Assuming Gamma Distribution    95% KM (z) UCL 0.0327

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.035

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000706

   95% KM (t) UCL 0.0328

K-S Test Statistic     N/A    Mean 0.0316

5% K-S Critical Value     N/A    SD 0.00223

A-D Test Statistic 0.326 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Number of Distinct Detected Data 1 Number of Non-Detect Data 12

Percent Non-Detects 92.31%

Zinc, dissolved (ow-1s)

General Statistics

Number of Valid Data 13 Number of Detected Data 1

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 293.1    95% KM (t) UCL 0.0211

   95% Gamma Approximate UCL 0.0293    95% KM (Percentile Bootstrap) UCL 0.0274

Theta star 0.00231

Nu star 334.5 Potential UCLs to Use

SD 0.00742 97.5% KM (Chebyshev) UCL 0.0325

k star 11.15 99% KM (Chebyshev) UCL 0.042

Mean 0.0257    95% KM (Percentile Bootstrap) UCL 0.0274

Median 0.0245 95% KM (Chebyshev) UCL 0.0277

Minimum 0.0131    95% KM (bootstrap t) UCL 0.0222

Maximum 0.0461    95% KM (BCA) UCL 0.0303

Assuming Gamma Distribution    95% KM (z) UCL 0.0208

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0221

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00255

   95% KM (t) UCL 0.0211

K-S Test Statistic 0.659 Mean 0.0166

5% K-S Critical Value 0.396 SD 0.00856

A-D Test Statistic 0.271 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 11.33

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.416 Data appear Normal at 5% Significance Level

Theta Star 0.0185

   95% BCA Bootstrap UCL 0.0189

   95% MLE (Tiku) UCL 0.025 SD in Original Scale 0.0116

   95% Percentile Bootstrap UCL 0.0166

SD 0.0205 SD in Log Scale 0.841

   95% MLE (t) UCL 0.0117 Mean in Original Scale 0.0116

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00244 Mean in Log Scale -4.805

   95% DL/2 (t) UCL 0.0183    95%  H-Stat (DL/2) UCL 0.019

Mean 0.0136 Mean -4.468

SD 0.0103 SD 0.548

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.993 Shapiro Wilk Test Statistic 0.945

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.62%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0138 SD of Detected 0.635

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0388 Maximum Detected -3.249

Mean of Detected 0.0257 Mean of Detected -3.78

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0113 Minimum Detected -4.483

Number of Distinct Detected Data 3 Number of Non-Detect Data 10

Percent Non-Detects 76.92%

Zinc, dissolved (ow-2m)

General Statistics

Number of Valid Data 13 Number of Detected Data 3

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Zinc, dissolved (ow-2d) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 13

Percent Non-Detects 92.86%

Zinc, dissolved (ow-2d)

General Statistics

Number of Valid Data 14 Number of Detected Data 1

The data set for variable Zinc, dissolved (ow-1s) was not processed!
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Zinc, dissolved (ow-2s) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 12

Percent Non-Detects 92.31%

Zinc, dissolved (ow-2s)

General Statistics

Number of Valid Data 13 Number of Detected Data 1

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0196

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0319

k star     N/A    99% KM (Chebyshev) UCL 0.0421

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0267

Minimum     N/A       95% KM (bootstrap t) UCL 0.0161

Maximum     N/A       95% KM (BCA) UCL 0.0388

Assuming Gamma Distribution    95% KM (z) UCL 0.0192

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.025

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00277

   95% KM (t) UCL 0.0196

K-S Test Statistic     N/A    Mean 0.0146

5% K-S Critical Value     N/A    SD 0.00814

A-D Test Statistic 0.296 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0168

SD in Original Scale 0.011

   95% Percentile Bootstrap UCL 0.0154

SD in Log Scale 0.957

Mean in Original Scale 0.01

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.052

   95% DL/2 (t) UCL 0.0173    95%  H-Stat (DL/2) UCL 0.0181

Mean 0.0126 Mean -4.559

SD 0.00959 SD 0.579
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Number of Distinct Detected Data 5 Number of Non-Detect Data 9

Percent Non-Detects 64.29%

Zinc, dissolved (ow-5d)

General Statistics

Number of Valid Data 14 Number of Detected Data 5

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (ow-3s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 33.33%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (ow-3s)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (ow-3m) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Percent Non-Detects 75.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (ow-3m)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (ow-3d) was not processed!

Zinc, dissolved (ow-3d)

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2
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Assuming Gamma Distribution    95% KM (z) UCL 0.0277

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0292

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00137

   95% KM (t) UCL 0.0279

K-S Test Statistic 0.678 Mean 0.0254

5% K-S Critical Value 0.357 SD 0.0046

A-D Test Statistic 0.235 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 160

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 16 Data appear Normal at 5% Significance Level

Theta Star 0.0019

   95% BCA Bootstrap UCL 0.0248

   95% MLE (Tiku) UCL 0.0253 SD in Original Scale 0.00789

   95% Percentile Bootstrap UCL 0.0249

SD 0.013 SD in Log Scale 0.356

   95% MLE (t) UCL 0.0221 Mean in Original Scale 0.0213

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.016 Mean in Log Scale -3.909

   95% DL/2 (t) UCL 0.0214    95%  H-Stat (DL/2) UCL 0.0182

Mean 0.0159 Mean -4.397

SD 0.0117 SD 0.745

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.979 Shapiro Wilk Test Statistic 0.956

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 64.29%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00524 SD of Detected 0.181

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0367 Maximum Detected -3.305

Mean of Detected 0.0303 Mean of Detected -3.509

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0227 Minimum Detected -3.785
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0668    95%  H-Stat (DL/2) UCL 0.0346

Mean 0.0332 Mean -4.229

SD 0.0711 SD 1.06

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.59 Shapiro Wilk Test Statistic 0.683

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 64.29%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.112 SD of Detected 1.047

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.278 Maximum Detected -1.28

Mean of Detected 0.0781 Mean of Detected -3.126

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0238 Minimum Detected -3.738

Number of Distinct Detected Data 5 Number of Non-Detect Data 9

Percent Non-Detects 64.29%

Zinc, dissolved (ow-5m)

General Statistics

Number of Valid Data 14 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.0319

Note: DL/2 is not a recommended method.

AppChi2 2267    95% KM (t) UCL 0.0279

   95% Gamma Approximate UCL 0.0317    95% KM (Percentile Bootstrap) UCL 0.0314

Theta star 0.0003554

Nu star 2380 Potential UCLs to Use

SD 0.00294 97.5% KM (Chebyshev) UCL 0.034

k star 84.99 99% KM (Chebyshev) UCL 0.0391

Mean 0.0302    95% KM (Percentile Bootstrap) UCL 0.0314

Median 0.03 95% KM (Chebyshev) UCL 0.0314

Minimum 0.0227    95% KM (bootstrap t) UCL 0.0275

Maximum 0.0367    95% KM (BCA) UCL 0.0335
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00636 SD of Detected 0.306

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.0256 Maximum Detected -3.665

Mean of Detected 0.0211 Mean of Detected -3.882

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0166 Minimum Detected -4.098

Number of Distinct Detected Data 2 Number of Non-Detect Data 12

Percent Non-Detects 85.71%

Zinc, dissolved (ow-5s)

General Statistics

Number of Valid Data 14 Number of Detected Data 2

   95% Adjusted Gamma UCL 0.346

Note: DL/2 is not a recommended method.

AppChi2 1.382    95% KM (BCA) UCL 0.0964

   95% Gamma Approximate UCL 0.283

Theta star 0.364

Nu star 5.483 Potential UCLs to Use

SD 0.0794 97.5% KM (Chebyshev) UCL 0.165

k star 0.196 99% KM (Chebyshev) UCL 0.237

Mean 0.0713    95% KM (Percentile Bootstrap) UCL 0.0801

Median 0.049 95% KM (Chebyshev) UCL 0.128

Minimum 1E-09    95% KM (bootstrap t) UCL 1.394

Maximum 0.278    95% KM (BCA) UCL 0.0964

Assuming Gamma Distribution    95% KM (z) UCL 0.0752

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0746

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0195

   95% KM (t) UCL 0.0777

K-S Test Statistic 0.691 Mean 0.0432

5% K-S Critical Value 0.364 SD 0.0652

A-D Test Statistic 1.035 Nonparametric Statistics

5% A-D Critical Value 0.691 Kaplan-Meier (KM) Method

nu star 5.339

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.534 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.146

   95% BCA Bootstrap UCL 0.0885

SD in Original Scale 0.0727

   95% Percentile Bootstrap UCL 0.0656

SD in Log Scale 1.92

Mean in Original Scale 0.0292

MLE yields a negative mean Mean in Log Scale -5.303
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Theta star     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 0.0227

k star     N/A    99% KM (Chebyshev) UCL 0.026

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0256

Median     N/A    95% KM (Chebyshev) UCL 0.0211

Minimum     N/A       95% KM (bootstrap t) UCL 0.0172

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.0187

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0233

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0008761

   95% KM (t) UCL 0.0188

K-S Test Statistic     N/A    Mean 0.0172

5% K-S Critical Value     N/A    SD 0.00232

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0129    95%  H-Stat (DL/2) UCL 0.0135

Mean 0.0104 Mean -4.654

SD 0.00522 SD 0.427

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.
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SD 0.358 SD in Log Scale 1.55

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.12 Mean in Log Scale -3.368

   95% DL/2 (t) UCL 0.285    95%  H-Stat (DL/2) UCL 0.341

Mean 0.134 Mean -3.339

SD 0.355 SD 1.493

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.379 Shapiro Wilk Test Statistic 0.928

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.365 SD of Detected 1.371

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 1.5 Maximum Detected 0.405

Mean of Detected 0.142 Mean of Detected -3.174

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0067 Minimum Detected -5.006

Number of Distinct Detected Data 16 Number of Non-Detect Data 1

Percent Non-Detects 5.88%

General Statistics

Number of Valid Data 17 Number of Detected Data 16

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (pge-6)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (park moabi-4) was not processed!

Zinc, dissolved (park moabi-4)

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0188

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0256

Nu star     N/A    Potential UCLs to Use
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Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.741 Shapiro Wilk Test Statistic 0.959

Coefficient of Variation 0.784

Skewness 2.194

Median 0.029 SD of log Data 0.633

SD 0.0297

Maximum 0.125 Maximum of Log Data -2.079

Mean 0.0379 Mean of log Data -3.479

Raw Statistics Log-transformed Statistics

Minimum 0.01 Minimum of Log Data -4.605

Zinc, dissolved (pge-7)

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

   95% Adjusted Gamma UCL 0.375

Note: DL/2 is not a recommended method.

AppChi2 3.987  97.5% KM (Chebyshev) UCL 0.674

   95% Gamma Approximate UCL 0.338

Theta star 0.452

Nu star 10.07 Potential UCLs to Use

SD 0.356 97.5% KM (Chebyshev) UCL 0.674

k star 0.296 99% KM (Chebyshev) UCL 0.994

Mean 0.134    95% KM (Percentile Bootstrap) UCL 0.303

Median 0.033 95% KM (Chebyshev) UCL 0.511

Minimum 1E-09    95% KM (bootstrap t) UCL 1.232

Maximum 1.5    95% KM (BCA) UCL 0.311

Assuming Gamma Distribution    95% KM (z) UCL 0.276

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.285

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0864

   95% KM (t) UCL 0.285

K-S Test Statistic 0.795 Mean 0.134

5% K-S Critical Value 0.227 SD 0.345

A-D Test Statistic 1.549 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

nu star 14.76

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.461 Data appear Lognormal at 5% Significance Level

Theta Star 0.308

   95% BCA Bootstrap UCL 0.392

   95% MLE (Tiku) UCL 0.257 SD in Original Scale 0.356

   95% Percentile Bootstrap UCL 0.301

   95% MLE (t) UCL 0.271 Mean in Original Scale 0.134
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Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.283    99% Chebyshev (MVUE) UCL 0.77

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.434

   95% Adjusted-CLT UCL 0.303  97.5% Chebyshev (MVUE) UCL 0.547

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.279    95% H-UCL 0.494

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.692 Shapiro Wilk Test Statistic 0.938

Coefficient of Variation 1.357

Skewness 1.974

Median 0.08 SD of log Data 1.271

SD 0.24

Maximum 0.82 Maximum of Log Data -0.198

Mean 0.177 Mean of log Data -2.496

Raw Statistics Log-transformed Statistics

Minimum 0.015 Minimum of Log Data -4.2

Zinc, dissolved (pge-8)

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 16

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0522

   95% Approximate Gamma UCL 0.0522

   95% Adjusted Gamma UCL 0.0544

97.5% Chebyshev(Mean, Sd) UCL 0.0859

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.114

Kolmogorov-Smirnov 5% Critical Value 0.224    95% BCA Bootstrap UCL 0.0547

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0714

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.117

Kolmogorov-Smirnov Test Statistic 0.188    95% Percentile Bootstrap UCL 0.0513

   95% Standard Bootstrap UCL 0.0501

Anderson-Darling Test Statistic 0.621    95% Bootstrap-t UCL 0.068

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0506

Adjusted Chi Square Value 43.98    95% Jackknife UCL 0.0514

nu star 63.06

Approximate Chi Square Value (.05) 45.79 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.102 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.018

   95% Modified-t UCL 0.0522    99% Chebyshev (MVUE) UCL 0.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0647

   95% Adjusted-CLT UCL 0.0552  97.5% Chebyshev (MVUE) UCL 0.0767

   95% Student's-t UCL 0.0514    95% H-UCL 0.0548
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General Statistics

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (tw-2s)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (tw-2d) was not processed!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Zinc, dissolved (tw-2d)

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (tw-1) was not processed!

Zinc, dissolved (tw-1)

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

Potential UCL to Use Use 95% Approximate Gamma UCL 0.31

   95% Approximate Gamma UCL 0.31

   95% Adjusted Gamma UCL 0.33

97.5% Chebyshev(Mean, Sd) UCL 0.541

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.757

Kolmogorov-Smirnov 5% Critical Value 0.217    95% BCA Bootstrap UCL 0.315

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.431

Anderson-Darling 5% Critical Value 0.775    95% Hall's Bootstrap UCL 0.65

Kolmogorov-Smirnov Test Statistic 0.186    95% Percentile Bootstrap UCL 0.274

   95% Standard Bootstrap UCL 0.27

Anderson-Darling Test Statistic 0.733    95% Bootstrap-t UCL 0.39

Adjusted Level of Significance 0.0346    95% CLT UCL 0.273

Adjusted Chi Square Value 12.43    95% Jackknife UCL 0.279

nu star 23.17

Approximate Chi Square Value (.05) 13.22 Nonparametric Statistics

k star (bias corrected) 0.681 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.26
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Zinc, dissolved (tw-2s) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 1

Percent Non-Detects 33.33%

Number of Valid Data 3 Number of Detected Data 2
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0345

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0819 0.0054

SD of Detected Data    0.0318 0.00389

Maximum Detected    0.157 0.0191

Mean of Detected Data    0.0921 0.00598

Percent Non detects    0.00% 2.27%

Minimum Detected    0.052 0.00107

Minimum Non-Detect        N/A    0.001

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 3

Number of Detect Data    17 129

Raw Statistics

Site Background

Number of Valid Data   17 132

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Arsenic, dissolved(mw-12)

Background Data: Arsenic, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0398 0.0488

SD of Detected Data    0.0546 0.0381

Maximum Detected    0.22 0.188

Mean of Detected Data    0.056 0.06

Percent Non detects    21.43% 0.00%

Minimum Detected    0.028 0.0115

Minimum Non-Detect    0.3     N/A    

Maximum Non-Detect    0.5     N/A    

Number of Non-Detect Data    3 0

Number of Detect Data    11 149

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Barium, dissolved(mw-11)

Background Data: Barium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00123 0.00139

SD of Detected Data    0.0001203 0.0002611

Maximum Detected    0.00139 0.00164

Mean of Detected Data    0.00125 0.00136

Percent Non detects    61.54% 97.32%

Minimum Detected    0.00108 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.005 0.001

Number of Non-Detect Data    8 145

Number of Detect Data    5 4

Raw Statistics

Site Background

Number of Valid Data   13 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Cobalt, dissolved(mw-34-80)

Background Data: Cobalt, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0052 0.00318

SD of Detected Data    0.00447 0.00404

Maximum Detected    0.0167 0.0205

Mean of Detected Data    0.00672 0.00417

Percent Non detects    37.04% 30.20%

Minimum Detected    0.0024 0.00101

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0555 0.00325

Number of Non-Detect Data    10 45

Number of Detect Data    17 104

Raw Statistics

Site Background

Number of Valid Data   27 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-9)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    0.0031 0.00318

SD of Detected Data    0.00595 0.00404

Maximum Detected    0.026 0.0205

Mean of Detected Data    0.00493 0.00417

Percent Non detects    58.97% 30.20%

Minimum Detected    0.00118 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.02 0.00325

Number of Non-Detect Data    23 45

Number of Detect Data    16 104

Raw Statistics

Site Background

Number of Valid Data   39 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-10)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.0038 0.00318

SD of Detected Data    0.00494 0.00404

Maximum Detected    0.019 0.0205

Mean of Detected Data    0.00543 0.00417

Percent Non detects    65.71% 30.20%

Minimum Detected    0.00122 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    23 45

Number of Detect Data    12 104

Raw Statistics

Site Background

Number of Valid Data   35 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-11)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    0.00412 0.00318

SD of Detected Data    0.00419 0.00404

Maximum Detected    0.018 0.0205

Mean of Detected Data    0.00577 0.00417

Percent Non detects    65.85% 30.20%

Minimum Detected    0.0013 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    27 45

Number of Detect Data    14 104

Raw Statistics

Site Background

Number of Valid Data   41 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-12)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0053 0.00318

SD of Detected Data    0.0033 0.00404

Maximum Detected    0.011 0.0205

Mean of Detected Data    0.00599 0.00417

Percent Non detects    59.26% 30.20%

Minimum Detected    0.0016 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    16 45

Number of Detect Data    11 104

Raw Statistics

Site Background

Number of Valid Data   27 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-13)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0045 0.00318

SD of Detected Data    0.0074 0.00404

Maximum Detected    0.0297 0.0205

Mean of Detected Data    0.00757 0.00417

Percent Non detects    53.85% 30.20%

Minimum Detected    0.00348 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.02 0.00325

Number of Non-Detect Data    14 45

Number of Detect Data    12 104

Raw Statistics

Site Background

Number of Valid Data   26 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-14)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0072 0.00318

SD of Detected Data    0.00582 0.00404

Maximum Detected    0.019 0.0205

Mean of Detected Data    0.00903 0.00417

Percent Non detects    70.83% 30.20%

Minimum Detected    0.00111 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    17 45

Number of Detect Data    7 104

Raw Statistics

Site Background

Number of Valid Data   24 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-15)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0053 0.00318

SD of Detected Data    0.00387 0.00404

Maximum Detected    0.0126 0.0205

Mean of Detected Data    0.00595 0.00417

Percent Non detects    72.73% 30.20%

Minimum Detected    0.0016 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    16 45

Number of Detect Data    6 104

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-19)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.0039 0.00318

SD of Detected Data    0.0189 0.00404

Maximum Detected    0.0785 0.0205

Mean of Detected Data    0.00977 0.00417

Percent Non detects    55.56% 30.20%

Minimum Detected    0.00107 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    20 45

Number of Detect Data    16 104

Raw Statistics

Site Background

Number of Valid Data   36 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-20-70)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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Number of Site Observations in 'R' Largest 4

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.054) 3

R Value Adjusted for Ties in Data 6

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.00645 0.00318

SD of Detected Data    0.0145 0.00404

Maximum Detected    0.05 0.0205

Mean of Detected Data    0.0107 0.00417

Percent Non detects    56.52% 30.20%

Minimum Detected    0.002 0.00101

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    13 45

Number of Detect Data    10 104

Raw Statistics

Site Background

Number of Valid Data   23 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-20-100)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.00615 0.00318

SD of Detected Data    0.0299 0.00404

Maximum Detected    0.1 0.0205

Mean of Detected Data    0.0156 0.00417

Percent Non detects    70.59% 30.20%

Minimum Detected    0.00162 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    24 45

Number of Detect Data    10 104

Raw Statistics

Site Background

Number of Valid Data   34 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-20-130)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0095 0.00318

SD of Detected Data    0.0269 0.00404

Maximum Detected    0.111 0.0205

Mean of Detected Data    0.0221 0.00417

Percent Non detects    32.00% 30.20%

Minimum Detected    0.0047 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    8 45

Number of Detect Data    17 104

Raw Statistics

Site Background

Number of Valid Data   25 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-21)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0068 0.00318

SD of Detected Data    0.0613 0.00404

Maximum Detected    0.2 0.0205

Mean of Detected Data    0.0325 0.00417

Percent Non detects    48.15% 30.20%

Minimum Detected    0.0033 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    13 45

Number of Detect Data    14 104

Raw Statistics

Site Background

Number of Valid Data   27 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-22)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0058 0.00318

SD of Detected Data    0.0313 0.00404

Maximum Detected    0.1 0.0205

Mean of Detected Data    0.0194 0.00417

Percent Non detects    61.54% 30.20%

Minimum Detected    0.0031 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    16 45

Number of Detect Data    10 104

Raw Statistics

Site Background

Number of Valid Data   26 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-23)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.00565 0.00318

SD of Detected Data    0.0223 0.00404

Maximum Detected    0.076 0.0205

Mean of Detected Data    0.0133 0.00417

Percent Non detects    60.00% 30.20%

Minimum Detected    0.0027 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.02 0.00325

Number of Non-Detect Data    15 45

Number of Detect Data    10 104

Raw Statistics

Site Background

Number of Valid Data   25 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-24a)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.00415 0.00318

SD of Detected Data    0.00598 0.00404

Maximum Detected    0.019 0.0205

Mean of Detected Data    0.00694 0.00417

Percent Non detects    65.22% 30.20%

Minimum Detected    0.0026 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    15 45

Number of Detect Data    8 104

Raw Statistics

Site Background

Number of Valid Data   23 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-24b)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.057) 3

R Value Adjusted for Ties in Data 7

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.00585 0.00318

SD of Detected Data    0.0227 0.00404

Maximum Detected    0.0655 0.0205

Mean of Detected Data    0.0173 0.00417

Percent Non detects    63.64% 30.20%

Minimum Detected    0.0025 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    14 45

Number of Detect Data    8 104

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-24br)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.052) 2

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.052) 2

Median of Detected Data    0.0071 0.00318

SD of Detected Data    0.00623 0.00404

Maximum Detected    0.02 0.0205

Mean of Detected Data    0.00813 0.00417

Percent Non detects    75.86% 30.20%

Minimum Detected    0.00134 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    22 45

Number of Detect Data    7 104

Raw Statistics

Site Background

Number of Valid Data   29 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-25)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

A B C D E F G H I J K L

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0059 0.00318

SD of Detected Data    0.00845 0.00404

Maximum Detected    0.0342 0.0205

Mean of Detected Data    0.00856 0.00417

Percent Non detects    48.00% 30.20%

Minimum Detected    0.0037 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.0278 0.00325

Number of Non-Detect Data    12 45

Number of Detect Data    13 104

Raw Statistics

Site Background

Number of Valid Data   25 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-26)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 4

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0075 0.00318

SD of Detected Data    0.027 0.00404

Maximum Detected    0.0961 0.0205

Mean of Detected Data    0.016 0.00417

Percent Non detects    50.00% 30.20%

Minimum Detected    0.0033 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.02 0.00325

Number of Non-Detect Data    11 45

Number of Detect Data    11 104

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-27-20)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0046 0.00318

SD of Detected Data    0.00757 0.00404

Maximum Detected    0.0269 0.0205

Mean of Detected Data    0.00818 0.00417

Percent Non detects    52.38% 30.20%

Minimum Detected    0.0032 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.02 0.00325

Number of Non-Detect Data    11 45

Number of Detect Data    10 104

Raw Statistics

Site Background

Number of Valid Data   21 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-28-25)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0092 0.00318

SD of Detected Data    0.00511 0.00404

Maximum Detected    0.0187 0.0205

Mean of Detected Data    0.00875 0.00417

Percent Non detects    45.45% 30.20%

Minimum Detected    0.0031 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    10 45

Number of Detect Data    12 104

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-29)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 6

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.057) 3

R Value Adjusted for Ties in Data 8

K Value Adjusted for Ties in Data 5

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0069 0.00318

SD of Detected Data    0.0583 0.00404

Maximum Detected    0.2 0.0205

Mean of Detected Data    0.0252 0.00417

Percent Non detects    50.00% 30.20%

Minimum Detected    0.0023 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    11 45

Number of Detect Data    11 104

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-30-30)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.01 0.00318

SD of Detected Data    0.0189 0.00404

Maximum Detected    0.05 0.0205

Mean of Detected Data    0.0197 0.00417

Percent Non detects    69.57% 30.20%

Minimum Detected    0.0037 0.00101

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    16 45

Number of Detect Data    7 104

Raw Statistics

Site Background

Number of Valid Data   23 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(mw-31-60)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 0

Calculated Alpha 0.0196

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0058 0.00318

SD of Detected Data    0.00434 0.00404

Maximum Detected    0.0114 0.0205

Mean of Detected Data    0.00654 0.00417

Percent Non detects    64.29% 30.20%

Minimum Detected    0.0016 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.01 0.00325

Number of Non-Detect Data    9 45

Number of Detect Data    5 104

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(ow-5m)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.028

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.006 0.00318

SD of Detected Data    0.0137 0.00404

Maximum Detected    0.047 0.0205

Mean of Detected Data    0.0126 0.00417

Percent Non detects    41.18% 30.20%

Minimum Detected    0.0034 0.00101

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.011 0.00325

Number of Non-Detect Data    7 45

Number of Detect Data    10 104

Raw Statistics

Site Background

Number of Valid Data   17 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(pge-6)

Background Data: Copper, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    3.26 1.525

SD of Detected Data    2.165 1.024

Maximum Detected    7.26 4.34

Mean of Detected Data    3.025 1.698

Percent Non detects    12.50% 17.48%

Minimum Detected    0.982 0.525

Minimum Non-Detect    5 0.5

Maximum Non-Detect    5 0.5

Number of Non-Detect Data    1 25

Number of Detect Data    7 118

Raw Statistics

Site Background

Number of Valid Data   8 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Fluoride(cw-2d)

Background Data: Fluoride(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.343 0.00885

SD of Detected Data    0.0285 0.00844

Maximum Detected    0.402 0.0376

Mean of Detected Data    0.339 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.265 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    35 110

Raw Statistics

Site Background

Number of Valid Data   35 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-9)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    1.87 0.00885

SD of Detected Data    0.699 0.00844

Maximum Detected    4.57 0.0376

Mean of Detected Data    1.838 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.755 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    37 110

Raw Statistics

Site Background

Number of Valid Data   37 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-10)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.465 0.00885

SD of Detected Data    0.348 0.00844

Maximum Detected    1.71 0.0376

Mean of Detected Data    0.599 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.02 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    34 110

Raw Statistics

Site Background

Number of Valid Data   34 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-11)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.056

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 6

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    1.005 0.00885

SD of Detected Data    0.649 0.00844

Maximum Detected    2.97 0.0376

Mean of Detected Data    1.155 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.311 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    40 110

Raw Statistics

Site Background

Number of Valid Data   40 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-12)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.032 0.00885

SD of Detected Data    0.015 0.00844

Maximum Detected    0.099 0.0376

Mean of Detected Data    0.0334 0.0102

Percent Non detects    2.70% 25.68%

Minimum Detected    0.01 0.00022

Minimum Non-Detect    0.01 0.0002

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    1 38

Number of Detect Data    36 110

Raw Statistics

Site Background

Number of Valid Data   37 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-14)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.052

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.052) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.052) 2

Median of Detected Data    0.0121 0.00885

SD of Detected Data    0.00993 0.00844

Maximum Detected    0.05 0.0376

Mean of Detected Data    0.0156 0.0102

Percent Non detects    28.13% 25.68%

Minimum Detected    0.0076 0.00022

Minimum Non-Detect    0.01 0.0002

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    9 38

Number of Detect Data    23 110

Raw Statistics

Site Background

Number of Valid Data   32 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-15)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.756 0.00885

SD of Detected Data    0.21 0.00844

Maximum Detected    1.39 0.0376

Mean of Detected Data    0.839 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.557 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    34 110

Raw Statistics

Site Background

Number of Valid Data   34 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-19)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

A B C D E F G H I J K L

Conclusion with Alpha = 0.056

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 6

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    9 0.00885

SD of Detected Data    3.252 0.00844

Maximum Detected    13.2 0.0376

Mean of Detected Data    8.776 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    2.4 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    39 110

Raw Statistics

Site Background

Number of Valid Data   39 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-20-70)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    3.09 0.00885

SD of Detected Data    3.186 0.00844

Maximum Detected    10.4 0.0376

Mean of Detected Data    5.12 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    1.35 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    37 110

Raw Statistics

Site Background

Number of Valid Data   37 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-20-100)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.056

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 6

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    6.595 0.00885

SD of Detected Data    2.743 0.00844

Maximum Detected    14.4 0.0376

Mean of Detected Data    7.772 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    3.66 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    38 110

Raw Statistics

Site Background

Number of Valid Data   38 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-20-130)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 1

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.0125 0.00885

SD of Detected Data    0.27 0.00844

Maximum Detected    1.02 0.0376

Mean of Detected Data    0.0838 0.0102

Percent Non detects    61.11% 25.68%

Minimum Detected    0.0011 0.00022

Minimum Non-Detect    0.0002 0.0002

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    22 38

Number of Detect Data    14 110

Raw Statistics

Site Background

Number of Valid Data   36 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-23)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.052

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.052) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.052) 2

Median of Detected Data    3.26 0.00885

SD of Detected Data    0.415 0.00844

Maximum Detected    4.3 0.0376

Mean of Detected Data    3.236 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    2.48 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    32 110

Raw Statistics

Site Background

Number of Valid Data   32 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-24a)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    4.81 0.00885

SD of Detected Data    1.044 0.00844

Maximum Detected    6.12 0.0376

Mean of Detected Data    4.617 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.741 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    34 110

Raw Statistics

Site Background

Number of Valid Data   34 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-24b)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    2.35 0.00885

SD of Detected Data    0.598 0.00844

Maximum Detected    2.98 0.0376

Mean of Detected Data    2.186 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.933 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    33 110

Raw Statistics

Site Background

Number of Valid Data   33 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-25)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    3.385 0.00885

SD of Detected Data    0.981 0.00844

Maximum Detected    4.06 0.0376

Mean of Detected Data    3.027 0.0102

Percent Non detects    2.86% 25.68%

Minimum Detected    0.759 0.00022

Minimum Non-Detect    0.01 0.0002

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    1 38

Number of Detect Data    34 110

Raw Statistics

Site Background

Number of Valid Data   35 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-26)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.049

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.049) 6

Number of Site Observations in 'R' Largest 10

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.049) 10

Median of Detected Data    1.57 0.00885

SD of Detected Data    0.907 0.00844

Maximum Detected    3.76 0.0376

Mean of Detected Data    1.419 0.0102

Percent Non detects    24.44% 25.68%

Minimum Detected    0.0185 0.00022

Minimum Non-Detect    0.0002 0.0002

Maximum Non-Detect    0.001 0.001

Number of Non-Detect Data    11 38

Number of Detect Data    34 110

Raw Statistics

Site Background

Number of Valid Data   45 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-30-50)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    3.59 0.00885

SD of Detected Data    1.172 0.00844

Maximum Detected    4.52 0.0376

Mean of Detected Data    3.028 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.626 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    36 110

Raw Statistics

Site Background

Number of Valid Data   36 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-31-60)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

A B C D E F G H I J K L

Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0199

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.244 0.00885

SD of Detected Data    0.133 0.00844

Maximum Detected    0.422 0.0376

Mean of Detected Data    0.221 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0332 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    14 110

Raw Statistics

Site Background

Number of Valid Data   14 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-31-135)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.049

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.049) 4

Number of Site Observations in 'R' Largest 3

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.049) 4

Median of Detected Data    0.0073 0.00885

SD of Detected Data    0.036 0.00844

Maximum Detected    0.111 0.0376

Mean of Detected Data    0.0248 0.0102

Percent Non detects    85.23% 25.68%

Minimum Detected    0.00086 0.00022

Minimum Non-Detect    0.0002 0.0002

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    75 38

Number of Detect Data    13 110

Raw Statistics

Site Background

Number of Valid Data   88 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-34-80)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.042

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.042) 7

Number of Site Observations in 'R' Largest 9

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.042) 9

Median of Detected Data    0.723 0.00885

SD of Detected Data    0.177 0.00844

Maximum Detected    0.976 0.0376

Mean of Detected Data    0.679 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0739 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    79 110

Raw Statistics

Site Background

Number of Valid Data   79 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-34-100)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0173

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0286 0.00885

SD of Detected Data    0.0081 0.00844

Maximum Detected    0.0351 0.0376

Mean of Detected Data    0.0274 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0048 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    13 110

Raw Statistics

Site Background

Number of Valid Data   13 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-35-60)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0199

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.023 0.00885

SD of Detected Data    0.00832 0.00844

Maximum Detected    0.0354 0.0376

Mean of Detected Data    0.023 0.0102

Percent Non detects    7.14% 25.68%

Minimum Detected    0.0079 0.00022

Minimum Non-Detect    0.00075 0.0002

Maximum Non-Detect    0.00075 0.001

Number of Non-Detect Data    1 38

Number of Detect Data    13 110

Raw Statistics

Site Background

Number of Valid Data   14 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-35-135)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.056

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 6

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    0.0524 0.00885

SD of Detected Data    1.16 0.00844

Maximum Detected    3.66 0.0376

Mean of Detected Data    0.73 0.0102

Percent Non detects    2.56% 25.68%

Minimum Detected    0.002 0.00022

Minimum Non-Detect    0.001 0.0002

Maximum Non-Detect    0.001 0.001

Number of Non-Detect Data    1 38

Number of Detect Data    38 110

Raw Statistics

Site Background

Number of Valid Data   39 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-36-90)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.043

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.043) 4

Number of Site Observations in 'R' Largest 5

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.043) 5

Median of Detected Data    0.556 0.00885

SD of Detected Data    0.859 0.00844

Maximum Detected    2.98 0.0376

Mean of Detected Data    1.027 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.157 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    51 110

Raw Statistics

Site Background

Number of Valid Data   51 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-36-100)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0226

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    1.39 0.00885

SD of Detected Data    0.348 0.00844

Maximum Detected    1.97 0.0376

Mean of Detected Data    1.417 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.834 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    15 110

Raw Statistics

Site Background

Number of Valid Data   15 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-37d)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.111 0.00885

SD of Detected Data    0.1 0.00844

Maximum Detected    0.328 0.0376

Mean of Detected Data    0.164 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0331 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    11 110

Raw Statistics

Site Background

Number of Valid Data   11 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-38d)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.824 0.00885

SD of Detected Data    0.191 0.00844

Maximum Detected    0.964 0.0376

Mean of Detected Data    0.781 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.332 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    11 110

Raw Statistics

Site Background

Number of Valid Data   11 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-38s)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 6

Calculated Alpha 0.0176

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    1.235 0.00885

SD of Detected Data    1.394 0.00844

Maximum Detected    4.14 0.0376

Mean of Detected Data    1.61 0.0102

Percent Non detects    33.33% 25.68%

Minimum Detected    0.0662 0.00022

Minimum Non-Detect    0.0002 0.0002

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    6 38

Number of Detect Data    12 110

Raw Statistics

Site Background

Number of Valid Data   18 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-39-50)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 6

Calculated Alpha 0.0176

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    1.545 0.00885

SD of Detected Data    1.435 0.00844

Maximum Detected    3.81 0.0376

Mean of Detected Data    1.61 0.0102

Percent Non detects    11.11% 25.68%

Minimum Detected    0.0011 0.00022

Minimum Non-Detect    0.0002 0.0002

Maximum Non-Detect    0.001 0.001

Number of Non-Detect Data    2 38

Number of Detect Data    16 110

Raw Statistics

Site Background

Number of Valid Data   18 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-39-60)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.799 0.00885

SD of Detected Data    2.851 0.00844

Maximum Detected    8.21 0.0376

Mean of Detected Data    2.336 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0045 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    27 110

Raw Statistics

Site Background

Number of Valid Data   27 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-39-70)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.056

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 6

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    1.585 0.00885

SD of Detected Data    3.448 0.00844

Maximum Detected    10.9 0.0376

Mean of Detected Data    3.033 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0433 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    40 110

Raw Statistics

Site Background

Number of Valid Data   40 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-39-80)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.056

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 6

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    4.01 0.00885

SD of Detected Data    3.428 0.00844

Maximum Detected    12.9 0.0376

Mean of Detected Data    5.536 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    1.66 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    41 110

Raw Statistics

Site Background

Number of Valid Data   41 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-39-100)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 4

Calculated Alpha 0.0226

Conclusion with Alpha = 0.044

Approximate K Value (0.044) 2

R Value Adjusted for Ties in Data 4

K Value Adjusted for Ties in Data 3

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.078 0.00885

SD of Detected Data    0.0336 0.00844

Maximum Detected    0.112 0.0376

Mean of Detected Data    0.068 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0076 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    15 110

Raw Statistics

Site Background

Number of Valid Data   15 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-40d)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.052

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.052) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.052) 2

Median of Detected Data    1.27 0.00885

SD of Detected Data    0.302 0.00844

Maximum Detected    1.71 0.0376

Mean of Detected Data    1.255 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.62 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    32 110

Raw Statistics

Site Background

Number of Valid Data   32 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-44-115)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.052

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.052) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.052) 2

Median of Detected Data    0.3 0.00885

SD of Detected Data    0.122 0.00844

Maximum Detected    0.634 0.0376

Mean of Detected Data    0.339 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.157 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    29 110

Raw Statistics

Site Background

Number of Valid Data   29 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-44-125)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.052

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.052) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.052) 2

Median of Detected Data    0.153 0.00885

SD of Detected Data    0.0548 0.00844

Maximum Detected    0.287 0.0376

Mean of Detected Data    0.159 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0779 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    29 110

Raw Statistics

Site Background

Number of Valid Data   29 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-46-175)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.0447 0.00885

SD of Detected Data    0.0194 0.00844

Maximum Detected    0.0619 0.0376

Mean of Detected Data    0.0418 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0109 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    8 110

Raw Statistics

Site Background

Number of Valid Data   8 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-47-55)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.246 0.00885

SD of Detected Data    0.0482 0.00844

Maximum Detected    0.304 0.0376

Mean of Detected Data    0.241 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.164 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    8 110

Raw Statistics

Site Background

Number of Valid Data   8 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-50-095)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    9.88 0.00885

SD of Detected Data    1.994 0.00844

Maximum Detected    12.3 0.0376

Mean of Detected Data    9.556 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    5.81 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    8 110

Raw Statistics

Site Background

Number of Valid Data   8 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(mw-50-200)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.0254

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0348 0.00885

SD of Detected Data    0.00736 0.00844

Maximum Detected    0.0404 0.0376

Mean of Detected Data    0.0318 0.0102

Percent Non detects    6.25% 25.68%

Minimum Detected    0.0153 0.00022

Minimum Non-Detect    0.0002 0.0002

Maximum Non-Detect    0.0002 0.001

Number of Non-Detect Data    1 38

Number of Detect Data    15 110

Raw Statistics

Site Background

Number of Valid Data   16 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(ow-2s)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 0

Calculated Alpha 0.0254

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0254 0.00885

SD of Detected Data    0.00254 0.00844

Maximum Detected    0.0326 0.0376

Mean of Detected Data    0.0255 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.0223 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    16 110

Raw Statistics

Site Background

Number of Valid Data   16 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(ow-5s)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0925 0.00885

SD of Detected Data    0.0321 0.00844

Maximum Detected    0.148 0.0376

Mean of Detected Data    0.0941 0.0102

Percent Non detects    12.50% 25.68%

Minimum Detected    0.0471 0.00022

Minimum Non-Detect    0.001 0.0002

Maximum Non-Detect    0.001 0.001

Number of Non-Detect Data    3 38

Number of Detect Data    21 110

Raw Statistics

Site Background

Number of Valid Data   24 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(pe-1)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 6

Calculated Alpha 0.0176

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.787 0.00885

SD of Detected Data    0.86 0.00844

Maximum Detected    3.1 0.0376

Mean of Detected Data    1.072 0.0102

Percent Non detects    27.78% 25.68%

Minimum Detected    0.16 0.00022

Minimum Non-Detect    0.01 0.0002

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    5 38

Number of Detect Data    13 110

Raw Statistics

Site Background

Number of Valid Data   18 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(pge-6)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0254

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    4.53 0.00885

SD of Detected Data    1.22 0.00844

Maximum Detected    5.4 0.0376

Mean of Detected Data    4.208 0.0102

Percent Non detects    6.25% 25.68%

Minimum Detected    0.827 0.00022

Minimum Non-Detect    0.001 0.0002

Maximum Non-Detect    0.001 0.001

Number of Non-Detect Data    1 38

Number of Detect Data    15 110

Raw Statistics

Site Background

Number of Valid Data   16 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(pge-7)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

A B C D E F G H I J K L

   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    1.805 0.00885

SD of Detected Data    2.595 0.00844

Maximum Detected    7.41 0.0376

Mean of Detected Data    3.243 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    0.21 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    12 110

Raw Statistics

Site Background

Number of Valid Data   12 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(tw-2d)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    3.57 0.00885

SD of Detected Data    1.854 0.00844

Maximum Detected    7.19 0.0376

Mean of Detected Data    3.792 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    1.25 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    10 110

Raw Statistics

Site Background

Number of Valid Data   10 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(tw-2s)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 6

Calculated Alpha 0.0293

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    2.495 0.00885

SD of Detected Data    0.553 0.00844

Maximum Detected    4.33 0.0376

Mean of Detected Data    2.634 0.0102

Percent Non detects    0.00% 25.68%

Minimum Detected    1.93 0.00022

Minimum Non-Detect        N/A    0.0002

Maximum Non-Detect        N/A    0.001

Number of Non-Detect Data    0 38

Number of Detect Data    22 110

Raw Statistics

Site Background

Number of Valid Data   22 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(tw-3d)

Background Data: Hexavalent chromium(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.044) 2

R Value Adjusted for Ties in Data 5

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00153 0.00162

SD of Detected Data    0.00269 0.0009179

Maximum Detected    0.008 0.00409

Mean of Detected Data    0.00255 0.00199

Percent Non detects    64.71% 85.03%

Minimum Detected    0.00106 0.00102

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.005 0.001

Number of Non-Detect Data    11 125

Number of Detect Data    6 22

Raw Statistics

Site Background

Number of Valid Data   17 147

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Lead, dissolved(mw-10)

Background Data: Lead, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

A B C D E F G H I J K L

   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.03 0.00866

SD of Detected Data    0.0151 0.00752

Maximum Detected    0.0518 0.0417

Mean of Detected Data    0.0303 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.012 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    8 148

Raw Statistics

Site Background

Number of Valid Data   8 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(cw-1d)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.051 0.00866

SD of Detected Data    0.0128 0.00752

Maximum Detected    0.0732 0.0417

Mean of Detected Data    0.0527 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0339 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    8 148

Raw Statistics

Site Background

Number of Valid Data   8 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(cw-2d)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.0555 0.00866

SD of Detected Data    0.0196 0.00752

Maximum Detected    0.0882 0.0417

Mean of Detected Data    0.0522 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0292 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    8 148

Raw Statistics

Site Background

Number of Valid Data   8 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(cw-3d)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Number of Site Observations in 'R' Largest 0

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.0225 0.00866

SD of Detected Data    0.00748 0.00752

Maximum Detected    0.0378 0.0417

Mean of Detected Data    0.0248 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0154 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    8 148

Raw Statistics

Site Background

Number of Valid Data   8 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(cw-3m)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.0391 0.00866

SD of Detected Data    0.00833 0.00752

Maximum Detected    0.0442 0.0417

Mean of Detected Data    0.0365 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0218 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    8 148

Raw Statistics

Site Background

Number of Valid Data   8 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(cw-4d)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 1

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.0293 0.00866

SD of Detected Data    0.00509 0.00752

Maximum Detected    0.041 0.0417

Mean of Detected Data    0.0314 0.0113

Percent Non detects    8.33% 0.67%

Minimum Detected    0.025 0.0035

Minimum Non-Detect    0.05 0.00758

Maximum Non-Detect    0.05 0.00758

Number of Non-Detect Data    1 1

Number of Detect Data    11 148

Raw Statistics

Site Background

Number of Valid Data   12 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(mw-3)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.041 0.00866

SD of Detected Data    0.0326 0.00752

Maximum Detected    0.15 0.0417

Mean of Detected Data    0.0528 0.0113

Percent Non detects    8.33% 0.67%

Minimum Detected    0.039 0.0035

Minimum Non-Detect    0.05 0.00758

Maximum Non-Detect    0.05 0.00758

Number of Non-Detect Data    1 1

Number of Detect Data    11 148

Raw Statistics

Site Background

Number of Valid Data   12 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(mw-5)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.028

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.122 0.00866

SD of Detected Data    0.0607 0.00752

Maximum Detected    0.301 0.0417

Mean of Detected Data    0.14 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0683 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    17 148

Raw Statistics

Site Background

Number of Valid Data   17 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(mw-10)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 6

Calculated Alpha 0.0227

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.041 0.00866

SD of Detected Data    0.0212 0.00752

Maximum Detected    0.087 0.0417

Mean of Detected Data    0.0461 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.019 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    20 148

Raw Statistics

Site Background

Number of Valid Data   20 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(mw-12)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0223

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0455 0.00866

SD of Detected Data    0.0094 0.00752

Maximum Detected    0.0576 0.0417

Mean of Detected Data    0.0435 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.018 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    15 148

Raw Statistics

Site Background

Number of Valid Data   15 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(mw-20-130)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0171

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0455 0.00866

SD of Detected Data    0.00582 0.00752

Maximum Detected    0.0518 0.0417

Mean of Detected Data    0.0444 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.034 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    13 148

Raw Statistics

Site Background

Number of Valid Data   13 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(mw-37d)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.028

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0262 0.00866

SD of Detected Data    0.0133 0.00752

Maximum Detected    0.0518 0.0417

Mean of Detected Data    0.0267 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0088 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    17 148

Raw Statistics

Site Background

Number of Valid Data   17 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(ow-1d)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0251

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0127 0.00866

SD of Detected Data    0.0191 0.00752

Maximum Detected    0.0665 0.0417

Mean of Detected Data    0.0205 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0082 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    16 148

Raw Statistics

Site Background

Number of Valid Data   16 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(ow-2d)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0223

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0383 0.00866

SD of Detected Data    0.0144 0.00752

Maximum Detected    0.0893 0.0417

Mean of Detected Data    0.0414 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.029 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    15 148

Raw Statistics

Site Background

Number of Valid Data   15 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(ow-2s)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0251

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0316 0.00866

SD of Detected Data    0.0226 0.00752

Maximum Detected    0.0838 0.0417

Mean of Detected Data    0.0349 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0118 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    16 148

Raw Statistics

Site Background

Number of Valid Data   16 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(ow-5d)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.0251

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0255 0.00866

SD of Detected Data    0.0115 0.00752

Maximum Detected    0.0501 0.0417

Mean of Detected Data    0.0266 0.0113

Percent Non detects    0.00% 0.67%

Minimum Detected    0.0098 0.0035

Minimum Non-Detect        N/A    0.00758

Maximum Non-Detect        N/A    0.00758

Number of Non-Detect Data    0 1

Number of Detect Data    16 148

Raw Statistics

Site Background

Number of Valid Data   16 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(ow-5m)

Background Data: Molybdenum, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.003 0.00202

SD of Detected Data    0.00784 0.00635

Maximum Detected    0.0297 0.0415

Mean of Detected Data    0.00675 0.0042

Percent Non detects    44.44% 64.43%

Minimum Detected    0.0014 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    12 96

Number of Detect Data    15 53

Raw Statistics

Site Background

Number of Valid Data   27 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-9)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    0.0034 0.00202

SD of Detected Data    0.0074 0.00635

Maximum Detected    0.033 0.0415

Mean of Detected Data    0.00592 0.0042

Percent Non detects    48.72% 64.43%

Minimum Detected    0.00165 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    19 96

Number of Detect Data    20 53

Raw Statistics

Site Background

Number of Valid Data   39 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-10)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.0053 0.00202

SD of Detected Data    0.00579 0.00635

Maximum Detected    0.0203 0.0415

Mean of Detected Data    0.00689 0.0042

Percent Non detects    54.29% 64.43%

Minimum Detected    0.00096 0.001

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    19 96

Number of Detect Data    16 53

Raw Statistics

Site Background

Number of Valid Data   35 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-11)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 8

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.056) 4

R Value Adjusted for Ties in Data 9

K Value Adjusted for Ties in Data 7

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    0.00386 0.00202

SD of Detected Data    0.00457 0.00635

Maximum Detected    0.0179 0.0415

Mean of Detected Data    0.00552 0.0042

Percent Non detects    51.22% 64.43%

Minimum Detected    0.0013 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    21 96

Number of Detect Data    20 53

Raw Statistics

Site Background

Number of Valid Data   41 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-12)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0081 0.00202

SD of Detected Data    0.0369 0.00635

Maximum Detected    0.168 0.0415

Mean of Detected Data    0.0169 0.0042

Percent Non detects    29.63% 64.43%

Minimum Detected    0.0035 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    8 96

Number of Detect Data    19 53

Raw Statistics

Site Background

Number of Valid Data   27 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-13)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.005 0.00202

SD of Detected Data    0.0109 0.00635

Maximum Detected    0.0397 0.0415

Mean of Detected Data    0.011 0.0042

Percent Non detects    34.62% 64.43%

Minimum Detected    0.0013 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    9 96

Number of Detect Data    17 53

Raw Statistics

Site Background

Number of Valid Data   26 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-14)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.054) 3

R Value Adjusted for Ties in Data 6

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.00309 0.00202

SD of Detected Data    0.00719 0.00635

Maximum Detected    0.028 0.0415

Mean of Detected Data    0.00618 0.0042

Percent Non detects    41.67% 64.43%

Minimum Detected    0.0014 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    10 96

Number of Detect Data    14 53

Raw Statistics

Site Background

Number of Valid Data   24 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-15)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 8

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.057) 3

R Value Adjusted for Ties in Data 9

K Value Adjusted for Ties in Data 6

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0033 0.00202

SD of Detected Data    0.00588 0.00635

Maximum Detected    0.0202 0.0415

Mean of Detected Data    0.00566 0.0042

Percent Non detects    54.55% 64.43%

Minimum Detected    0.0012 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    12 96

Number of Detect Data    10 53

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-19)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.005 0.00202

SD of Detected Data    0.00779 0.00635

Maximum Detected    0.029 0.0415

Mean of Detected Data    0.00742 0.0042

Percent Non detects    58.33% 64.43%

Minimum Detected    0.0012 0.001

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    21 96

Number of Detect Data    15 53

Raw Statistics

Site Background

Number of Valid Data   36 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-20-70)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.054) 3

R Value Adjusted for Ties in Data 6

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.005 0.00202

SD of Detected Data    0.0346 0.00635

Maximum Detected    0.13 0.0415

Mean of Detected Data    0.0161 0.0042

Percent Non detects    43.48% 64.43%

Minimum Detected    0.0011 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    10 96

Number of Detect Data    13 53

Raw Statistics

Site Background

Number of Valid Data   23 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-20-100)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 3

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.0052 0.00202

SD of Detected Data    0.0649 0.00635

Maximum Detected    0.25 0.0415

Mean of Detected Data    0.0264 0.0042

Percent Non detects    58.82% 64.43%

Minimum Detected    0.00079 0.001

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00628

Number of Non-Detect Data    20 96

Number of Detect Data    14 53

Raw Statistics

Site Background

Number of Valid Data   34 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-20-130)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha 0

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0158 0.00202

SD of Detected Data    0.0347 0.00635

Maximum Detected    0.158 0.0415

Mean of Detected Data    0.0244 0.0042

Percent Non detects    20.00% 64.43%

Minimum Detected    0.0017 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.025 0.00628

Number of Non-Detect Data    5 96

Number of Detect Data    20 53

Raw Statistics

Site Background

Number of Valid Data   25 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-21)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.014 0.00202

SD of Detected Data    0.12 0.00635

Maximum Detected    0.5 0.0415

Mean of Detected Data    0.0479 0.0042

Percent Non detects    37.04% 64.43%

Minimum Detected    0.0013 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    10 96

Number of Detect Data    17 53

Raw Statistics

Site Background

Number of Valid Data   27 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-22)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha 0

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0189 0.00202

SD of Detected Data    0.0615 0.00635

Maximum Detected    0.25 0.0415

Mean of Detected Data    0.0327 0.0042

Percent Non detects    42.31% 64.43%

Minimum Detected    0.0015 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.025 0.00628

Number of Non-Detect Data    11 96

Number of Detect Data    15 53

Raw Statistics

Site Background

Number of Valid Data   26 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-23)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 6

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.054) 3

R Value Adjusted for Ties in Data 7

K Value Adjusted for Ties in Data 5

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0045 0.00202

SD of Detected Data    0.00585 0.00635

Maximum Detected    0.0225 0.0415

Mean of Detected Data    0.00554 0.0042

Percent Non detects    56.00% 64.43%

Minimum Detected    0.0013 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    14 96

Number of Detect Data    11 53

Raw Statistics

Site Background

Number of Valid Data   25 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-24a)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.054) 3

R Value Adjusted for Ties in Data 6

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.00455 0.00202

SD of Detected Data    0.0159 0.00635

Maximum Detected    0.053 0.0415

Mean of Detected Data    0.0102 0.0042

Percent Non detects    47.83% 64.43%

Minimum Detected    0.00069 0.001

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00628

Number of Non-Detect Data    11 96

Number of Detect Data    12 53

Raw Statistics

Site Background

Number of Valid Data   23 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-24b)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.057) 3

R Value Adjusted for Ties in Data 8

K Value Adjusted for Ties in Data 5

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0034 0.00202

SD of Detected Data    0.00481 0.00635

Maximum Detected    0.0172 0.0415

Mean of Detected Data    0.00547 0.0042

Percent Non detects    50.00% 64.43%

Minimum Detected    0.0017 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    11 96

Number of Detect Data    11 53

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-24br)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.052) 2

R Value Adjusted for Ties in Data 3

K Value Adjusted for Ties in Data 3

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.052) 2

Median of Detected Data    0.0031 0.00202

SD of Detected Data    0.00507 0.00635

Maximum Detected    0.0213 0.0415

Mean of Detected Data    0.00467 0.0042

Percent Non detects    48.28% 64.43%

Minimum Detected    0.00122 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    14 96

Number of Detect Data    15 53

Raw Statistics

Site Background

Number of Valid Data   29 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-25)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

A B C D E F G H I J K L

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.005 0.00202

SD of Detected Data    0.00609 0.00635

Maximum Detected    0.0183 0.0415

Mean of Detected Data    0.0068 0.0042

Percent Non detects    56.00% 64.43%

Minimum Detected    0.0014 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    14 96

Number of Detect Data    11 53

Raw Statistics

Site Background

Number of Valid Data   25 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-26)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 6

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.057) 3

R Value Adjusted for Ties in Data 7

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.005 0.00202

SD of Detected Data    0.0336 0.00635

Maximum Detected    0.11 0.0415

Mean of Detected Data    0.0183 0.0042

Percent Non detects    45.45% 64.43%

Minimum Detected    0.0014 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    10 96

Number of Detect Data    12 53

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-27-20)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.057) 3

R Value Adjusted for Ties in Data 8

K Value Adjusted for Ties in Data 5

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.005 0.00202

SD of Detected Data    0.00515 0.00635

Maximum Detected    0.0206 0.0415

Mean of Detected Data    0.00742 0.0042

Percent Non detects    52.38% 64.43%

Minimum Detected    0.0022 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    11 96

Number of Detect Data    10 53

Raw Statistics

Site Background

Number of Valid Data   21 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-28-25)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0051 0.00202

SD of Detected Data    0.00625 0.00635

Maximum Detected    0.0213 0.0415

Mean of Detected Data    0.00772 0.0042

Percent Non detects    36.36% 64.43%

Minimum Detected    0.0015 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    8 96

Number of Detect Data    14 53

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-29)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.017 0.00202

SD of Detected Data    0.125 0.00635

Maximum Detected    0.5 0.0415

Mean of Detected Data    0.0509 0.0042

Percent Non detects    31.82% 64.43%

Minimum Detected    0.0017 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.4 0.00628

Number of Non-Detect Data    7 96

Number of Detect Data    15 53

Raw Statistics

Site Background

Number of Valid Data   22 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-30-30)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.054) 3

R Value Adjusted for Ties in Data 6

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.00225 0.00202

SD of Detected Data    0.0366 0.00635

Maximum Detected    0.13 0.0415

Mean of Detected Data    0.014 0.0042

Percent Non detects    47.83% 64.43%

Minimum Detected    0.0017 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0278 0.00628

Number of Non-Detect Data    11 96

Number of Detect Data    12 53

Raw Statistics

Site Background

Number of Valid Data   23 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-31-60)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00694 0.00202

SD of Detected Data    0.00914 0.00635

Maximum Detected    0.0223 0.0415

Mean of Detected Data    0.0101 0.0042

Percent Non detects    57.14% 64.43%

Minimum Detected    0.00122 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0261 0.00628

Number of Non-Detect Data    8 96

Number of Detect Data    6 53

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-34-55)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.057) 3

R Value Adjusted for Ties in Data 9

K Value Adjusted for Ties in Data 6

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.00223 0.00202

SD of Detected Data    0.00697 0.00635

Maximum Detected    0.0222 0.0415

Mean of Detected Data    0.00591 0.0042

Percent Non detects    38.89% 64.43%

Minimum Detected    0.001 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.0261 0.00628

Number of Non-Detect Data    7 96

Number of Detect Data    11 53

Raw Statistics

Site Background

Number of Valid Data   18 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(mw-34-80)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.002 0.00202

SD of Detected Data    0.00402 0.00635

Maximum Detected    0.014 0.0415

Mean of Detected Data    0.00406 0.0042

Percent Non detects    41.18% 64.43%

Minimum Detected    0.00091 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.4 0.00628

Number of Non-Detect Data    7 96

Number of Detect Data    10 53

Raw Statistics

Site Background

Number of Valid Data   17 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(pge-6)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.044) 2

R Value Adjusted for Ties in Data 6

K Value Adjusted for Ties in Data 5

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0019 0.00202

SD of Detected Data    0.00477 0.00635

Maximum Detected    0.015 0.0415

Mean of Detected Data    0.0048 0.0042

Percent Non detects    40.00% 64.43%

Minimum Detected    0.0015 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.4 0.00628

Number of Non-Detect Data    6 96

Number of Detect Data    9 53

Raw Statistics

Site Background

Number of Valid Data   15 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(pge-7)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0037 0.00202

SD of Detected Data    0.0141 0.00635

Maximum Detected    0.045 0.0415

Mean of Detected Data    0.0101 0.0042

Percent Non detects    47.06% 64.43%

Minimum Detected    0.0012 0.001

Minimum Non-Detect    0.02 0.001

Maximum Non-Detect    0.4 0.00628

Number of Non-Detect Data    8 96

Number of Detect Data    9 53

Raw Statistics

Site Background

Number of Valid Data   17 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(pge-8)

Background Data: Nickel, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0196

Conclusion with Alpha = 0.044

Approximate K Value (0.044) 2

R Value Adjusted for Ties in Data 4

K Value Adjusted for Ties in Data 3

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00399 0.00199

SD of Detected Data    0.00517 0.0027

Maximum Detected    0.02 0.0136

Mean of Detected Data    0.0055 0.0029

Percent Non detects    28.57% 30.20%

Minimum Detected    0.00193 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    4 45

Number of Detect Data    10 104

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Selenium, dissolved(mw-10)

Background Data: Selenium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 2

K Value Adjusted for Ties in Data 2

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.00573 0.00199

SD of Detected Data    0.00309 0.0027

Maximum Detected    0.0136 0.0136

Mean of Detected Data    0.00669 0.0029

Percent Non detects    30.00% 30.20%

Minimum Detected    0.0045 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    3 45

Number of Detect Data    7 104

Raw Statistics

Site Background

Number of Valid Data   10 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Selenium, dissolved(mw-11)

Background Data: Selenium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0171

Conclusion with Alpha = 0.044

Approximate K Value (0.044) 2

R Value Adjusted for Ties in Data 4

K Value Adjusted for Ties in Data 3

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0111 0.00199

SD of Detected Data    0.00298 0.0027

Maximum Detected    0.0181 0.0136

Mean of Detected Data    0.0111 0.0029

Percent Non detects    30.77% 30.20%

Minimum Detected    0.00783 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    4 45

Number of Detect Data    9 104

Raw Statistics

Site Background

Number of Valid Data   13 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Selenium, dissolved(mw-20-70)

Background Data: Selenium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.013 0.00199

SD of Detected Data    0.0037 0.0027

Maximum Detected    0.023 0.0136

Mean of Detected Data    0.0142 0.0029

Percent Non detects    8.33% 30.20%

Minimum Detected    0.0107 0.001

Minimum Non-Detect    0.01 0.001

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    1 45

Number of Detect Data    11 104

Raw Statistics

Site Background

Number of Valid Data   12 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Selenium, dissolved(mw-20-130)

Background Data: Selenium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Number of Site Observations in 'R' Largest 0

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.00238 0.00199

SD of Detected Data    0.00404 0.0027

Maximum Detected    0.0131 0.0136

Mean of Detected Data    0.00395 0.0029

Percent Non detects    30.00% 30.20%

Minimum Detected    0.00204 0.001

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    3 45

Number of Detect Data    7 104

Raw Statistics

Site Background

Number of Valid Data   10 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Selenium, dissolved(mw-25)

Background Data: Selenium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0196

Conclusion with Alpha = 0.044

Approximate K Value (0.044) 2

R Value Adjusted for Ties in Data 4

K Value Adjusted for Ties in Data 3

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0056 0.00199

SD of Detected Data    0.00608 0.0027

Maximum Detected    0.0171 0.0136

Mean of Detected Data    0.00676 0.0029

Percent Non detects    64.29% 30.20%

Minimum Detected    0.00208 0.001

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    9 45

Number of Detect Data    5 104

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Selenium, dissolved(ow-2d)

Background Data: Selenium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.028

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0379 0.0131

SD of Detected Data    0.0321 0.0125

Maximum Detected    0.165 0.0803

Mean of Detected Data    0.0443 0.0162

Percent Non detects    0.00% 14.77%

Minimum Detected    0.02 0.00102

Minimum Non-Detect        N/A    0.001

Maximum Non-Detect        N/A    0.0193

Number of Non-Detect Data    0 22

Number of Detect Data    17 127

Raw Statistics

Site Background

Number of Valid Data   17 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-10)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0171

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00831 0.0131

SD of Detected Data    0.0219 0.0125

Maximum Detected    0.0859 0.0803

Mean of Detected Data    0.0148 0.0162

Percent Non detects    0.00% 14.77%

Minimum Detected    0.0036 0.00102

Minimum Non-Detect        N/A    0.001

Maximum Non-Detect        N/A    0.0193

Number of Non-Detect Data    0 22

Number of Detect Data    13 127

Raw Statistics

Site Background

Number of Valid Data   13 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-11)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.0227

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0308 0.0131

SD of Detected Data    0.0431 0.0125

Maximum Detected    0.218 0.0803

Mean of Detected Data    0.0401 0.0162

Percent Non detects    0.00% 14.77%

Minimum Detected    0.009 0.00102

Minimum Non-Detect        N/A    0.001

Maximum Non-Detect        N/A    0.0193

Number of Non-Detect Data    0 22

Number of Detect Data    20 127

Raw Statistics

Site Background

Number of Valid Data   20 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-12)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.0251

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00961 0.0131

SD of Detected Data    0.0339 0.0125

Maximum Detected    0.117 0.0803

Mean of Detected Data    0.0229 0.0162

Percent Non detects    6.25% 14.77%

Minimum Detected    0.0034 0.00102

Minimum Non-Detect    0.003 0.001

Maximum Non-Detect    0.003 0.0193

Number of Non-Detect Data    1 22

Number of Detect Data    15 127

Raw Statistics

Site Background

Number of Valid Data   16 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-20-70)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.0223

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00413 0.0131

SD of Detected Data    0.0553 0.0125

Maximum Detected    0.172 0.0803

Mean of Detected Data    0.0291 0.0162

Percent Non detects    26.67% 14.77%

Minimum Detected    0.0028 0.00102

Minimum Non-Detect    0.003 0.001

Maximum Non-Detect    0.01 0.0193

Number of Non-Detect Data    4 22

Number of Detect Data    11 127

Raw Statistics

Site Background

Number of Valid Data   15 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-20-130)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

A B C D E F G H I J K L

Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0171

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0112 0.0131

SD of Detected Data    0.0193 0.0125

Maximum Detected    0.0733 0.0803

Mean of Detected Data    0.0157 0.0162

Percent Non detects    15.38% 14.77%

Minimum Detected    0.0051 0.00102

Minimum Non-Detect    0.003 0.001

Maximum Non-Detect    0.003 0.0193

Number of Non-Detect Data    2 22

Number of Detect Data    11 127

Raw Statistics

Site Background

Number of Valid Data   13 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-25)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.0065 0.0131

SD of Detected Data    0.0996 0.0125

Maximum Detected    0.227 0.0803

Mean of Detected Data    0.0488 0.0162

Percent Non detects    44.44% 14.77%

Minimum Detected    0.00115 0.00102

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.005 0.0193

Number of Non-Detect Data    4 22

Number of Detect Data    5 127

Raw Statistics

Site Background

Number of Valid Data   9 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-34-55)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0171

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00259 0.0131

SD of Detected Data    0.0739 0.0125

Maximum Detected    0.238 0.0803

Mean of Detected Data    0.0282 0.0162

Percent Non detects    23.08% 14.77%

Minimum Detected    0.0016 0.00102

Minimum Non-Detect    0.003 0.001

Maximum Non-Detect    0.005 0.0193

Number of Non-Detect Data    3 22

Number of Detect Data    10 127

Raw Statistics

Site Background

Number of Valid Data   13 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-34-80)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0171

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.00614 0.0131

SD of Detected Data    0.0959 0.0125

Maximum Detected    0.326 0.0803

Mean of Detected Data    0.038 0.0162

Percent Non detects    15.38% 14.77%

Minimum Detected    0.004 0.00102

Minimum Non-Detect    0.003 0.001

Maximum Non-Detect    0.003 0.0193

Number of Non-Detect Data    2 22

Number of Detect Data    11 127

Raw Statistics

Site Background

Number of Valid Data   13 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(mw-37d)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.0223

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0123 0.0131

SD of Detected Data    0.0336 0.0125

Maximum Detected    0.122 0.0803

Mean of Detected Data    0.0236 0.0162

Percent Non detects    6.67% 14.77%

Minimum Detected    0.00169 0.00102

Minimum Non-Detect    0.003 0.001

Maximum Non-Detect    0.003 0.0193

Number of Non-Detect Data    1 22

Number of Detect Data    14 127

Raw Statistics

Site Background

Number of Valid Data   15 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(ow-1d)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 0

Calculated Alpha 0.0196

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0128 0.0131

SD of Detected Data    0.0192 0.0125

Maximum Detected    0.0625 0.0803

Mean of Detected Data    0.0181 0.0162

Percent Non detects    14.29% 14.77%

Minimum Detected    0.00184 0.00102

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.005 0.0193

Number of Non-Detect Data    2 22

Number of Detect Data    12 127

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(ow-1m)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0196

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0161 0.0131

SD of Detected Data    0.0261 0.0125

Maximum Detected    0.0862 0.0803

Mean of Detected Data    0.0233 0.0162

Percent Non detects    28.57% 14.77%

Minimum Detected    0.00148 0.00102

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.005 0.0193

Number of Non-Detect Data    4 22

Number of Detect Data    10 127

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(ow-2d)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

A B C D E F G H I J K L

Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0171

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0114 0.0131

SD of Detected Data    0.0273 0.0125

Maximum Detected    0.0913 0.0803

Mean of Detected Data    0.0202 0.0162

Percent Non detects    15.38% 14.77%

Minimum Detected    0.0021 0.00102

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.005 0.0193

Number of Non-Detect Data    2 22

Number of Detect Data    11 127

Raw Statistics

Site Background

Number of Valid Data   13 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(ow-2m)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.0196

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.013 0.0131

SD of Detected Data    0.033 0.0125

Maximum Detected    0.0966 0.0803

Mean of Detected Data    0.0249 0.0162

Percent Non detects    21.43% 14.77%

Minimum Detected    0.00166 0.00102

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.005 0.0193

Number of Non-Detect Data    3 22

Number of Detect Data    11 127

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(ow-5d)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.0196

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0111 0.0131

SD of Detected Data    0.036 0.0125

Maximum Detected    0.122 0.0803

Mean of Detected Data    0.0239 0.0162

Percent Non detects    14.29% 14.77%

Minimum Detected    0.00181 0.00102

Minimum Non-Detect    0.005 0.001

Maximum Non-Detect    0.005 0.0193

Number of Non-Detect Data    2 22

Number of Detect Data    12 127

Raw Statistics

Site Background

Number of Valid Data   14 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(ow-5m)

Background Data: Vanadium, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0.029

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0249 0.0281

SD of Detected Data    0.108 0.0283

Maximum Detected    0.363 0.137

Mean of Detected Data    0.0802 0.0388

Percent Non detects    3.70% 34.27%

Minimum Detected    0.0034 0.0106

Minimum Non-Detect    0.082 0.01

Maximum Non-Detect    0.082 0.0162

Number of Non-Detect Data    1 49

Number of Detect Data    26 94

Raw Statistics

Site Background

Number of Valid Data   27 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-9)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.056

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    0.024 0.0281

SD of Detected Data    0.142 0.0283

Maximum Detected    0.637 0.137

Mean of Detected Data    0.0782 0.0388

Percent Non detects    28.21% 34.27%

Minimum Detected    0.0053 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.0289 0.0162

Number of Non-Detect Data    11 49

Number of Detect Data    28 94

Raw Statistics

Site Background

Number of Valid Data   39 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-10)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.021 0.0281

SD of Detected Data    0.129 0.0283

Maximum Detected    0.45 0.137

Mean of Detected Data    0.0743 0.0388

Percent Non detects    25.71% 34.27%

Minimum Detected    0.0053 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.0214 0.0162

Number of Non-Detect Data    9 49

Number of Detect Data    26 94

Raw Statistics

Site Background

Number of Valid Data   35 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-11)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.056

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.056) 4

Number of Site Observations in 'R' Largest 2

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.056) 6

Median of Detected Data    0.0223 0.0281

SD of Detected Data    0.0969 0.0283

Maximum Detected    0.54 0.137

Mean of Detected Data    0.0522 0.0388

Percent Non detects    26.83% 34.27%

Minimum Detected    0.0046 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.0261 0.0162

Number of Non-Detect Data    11 49

Number of Detect Data    30 94

Raw Statistics

Site Background

Number of Valid Data   41 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-12)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0.029

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0313 0.0281

SD of Detected Data    0.119 0.0283

Maximum Detected    0.451 0.137

Mean of Detected Data    0.0911 0.0388

Percent Non detects    14.81% 34.27%

Minimum Detected    0.0068 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.0758 0.0162

Number of Non-Detect Data    4 49

Number of Detect Data    23 94

Raw Statistics

Site Background

Number of Valid Data   27 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-13)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0.0264

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0406 0.0281

SD of Detected Data    0.116 0.0283

Maximum Detected    0.498 0.137

Mean of Detected Data    0.085 0.0388

Percent Non detects    7.69% 34.27%

Minimum Detected    0.008 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.0676 0.0162

Number of Non-Detect Data    2 49

Number of Detect Data    24 94

Raw Statistics

Site Background

Number of Valid Data   26 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-14)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0217

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.037 0.0281

SD of Detected Data    0.106 0.0283

Maximum Detected    0.419 0.137

Mean of Detected Data    0.0692 0.0388

Percent Non detects    12.50% 34.27%

Minimum Detected    0.004 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.0356 0.0162

Number of Non-Detect Data    3 49

Number of Detect Data    21 94

Raw Statistics

Site Background

Number of Valid Data   24 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-15)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 4

Calculated Alpha 0.0318

Conclusion with Alpha = 0.057

Approximate K Value (0.057) 3

R Value Adjusted for Ties in Data 7

K Value Adjusted for Ties in Data 4

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.043 0.0281

SD of Detected Data    0.111 0.0283

Maximum Detected    0.398 0.137

Mean of Detected Data    0.0869 0.0388

Percent Non detects    13.64% 34.27%

Minimum Detected    0.011 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.0315 0.0162

Number of Non-Detect Data    3 49

Number of Detect Data    19 94

Raw Statistics

Site Background

Number of Valid Data   22 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-19)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.027 0.0281

SD of Detected Data    0.129 0.0283

Maximum Detected    0.53 0.137

Mean of Detected Data    0.0912 0.0388

Percent Non detects    22.22% 34.27%

Minimum Detected    0.0112 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.0611 0.0162

Number of Non-Detect Data    8 49

Number of Detect Data    28 94

Raw Statistics

Site Background

Number of Valid Data   36 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-20-70)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0.0195

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.054 0.0281

SD of Detected Data    0.112 0.0283

Maximum Detected    0.486 0.137

Mean of Detected Data    0.0996 0.0388

Percent Non detects    8.70% 34.27%

Minimum Detected    0.0065 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.0558 0.0162

Number of Non-Detect Data    2 49

Number of Detect Data    21 94

Raw Statistics

Site Background

Number of Valid Data   23 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-20-100)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.053

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.053) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.053) 4

Median of Detected Data    0.053 0.0281

SD of Detected Data    0.0974 0.0283

Maximum Detected    0.445 0.137

Mean of Detected Data    0.097 0.0388

Percent Non detects    20.59% 34.27%

Minimum Detected    0.0102 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.1 0.0162

Number of Non-Detect Data    7 49

Number of Detect Data    27 94

Raw Statistics

Site Background

Number of Valid Data   34 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-20-130)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

A B C D E F G H I J K L

Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0.024

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0818 0.0281

SD of Detected Data    0.215 0.0283

Maximum Detected    0.692 0.137

Mean of Detected Data    0.181 0.0388

Percent Non detects    20.00% 34.27%

Minimum Detected    0.0053 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.097 0.0162

Number of Non-Detect Data    5 49

Number of Detect Data    20 94

Raw Statistics

Site Background

Number of Valid Data   25 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-21)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.029

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0473 0.0281

SD of Detected Data    0.154 0.0283

Maximum Detected    0.734 0.137

Mean of Detected Data    0.0911 0.0388

Percent Non detects    18.52% 34.27%

Minimum Detected    0.0068 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.0487 0.0162

Number of Non-Detect Data    5 49

Number of Detect Data    22 94

Raw Statistics

Site Background

Number of Valid Data   27 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-22)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0.0264

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0464 0.0281

SD of Detected Data    0.198 0.0283

Maximum Detected    0.817 0.137

Mean of Detected Data    0.123 0.0388

Percent Non detects    15.38% 34.27%

Minimum Detected    0.0066 0.0106

Minimum Non-Detect    0.02 0.01

Maximum Non-Detect    0.0405 0.0162

Number of Non-Detect Data    4 49

Number of Detect Data    22 94

Raw Statistics

Site Background

Number of Valid Data   26 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-23)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha 0.024

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.0412 0.0281

SD of Detected Data    0.149 0.0283

Maximum Detected    0.62 0.137

Mean of Detected Data    0.104 0.0388

Percent Non detects    16.00% 34.27%

Minimum Detected    0.0056 0.0106

Minimum Non-Detect    0.02 0.01

Maximum Non-Detect    0.0541 0.0162

Number of Non-Detect Data    4 49

Number of Detect Data    21 94

Raw Statistics

Site Background

Number of Valid Data   25 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-24a)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0195

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.03 0.0281

SD of Detected Data    0.124 0.0283

Maximum Detected    0.468 0.137

Mean of Detected Data    0.0868 0.0388

Percent Non detects    13.04% 34.27%

Minimum Detected    0.0096 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.0805 0.0162

Number of Non-Detect Data    3 49

Number of Detect Data    20 94

Raw Statistics

Site Background

Number of Valid Data   23 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-24b)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha 0.0318

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.055 0.0281

SD of Detected Data    0.0516 0.0283

Maximum Detected    0.152 0.137

Mean of Detected Data    0.068 0.0388

Percent Non detects    13.64% 34.27%

Minimum Detected    0.009 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.0739 0.0162

Number of Non-Detect Data    3 49

Number of Detect Data    19 94

Raw Statistics

Site Background

Number of Valid Data   22 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-24br)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.052

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.052) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.052) 2

Median of Detected Data    0.04 0.0281

SD of Detected Data    0.125 0.0283

Maximum Detected    0.555 0.137

Mean of Detected Data    0.0887 0.0388

Percent Non detects    20.69% 34.27%

Minimum Detected    0.0073 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.02 0.0162

Number of Non-Detect Data    6 49

Number of Detect Data    23 94

Raw Statistics

Site Background

Number of Valid Data   29 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-25)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0.024

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.049 0.0281

SD of Detected Data    0.131 0.0283

Maximum Detected    0.514 0.137

Mean of Detected Data    0.105 0.0388

Percent Non detects    8.00% 34.27%

Minimum Detected    0.0088 0.0106

Minimum Non-Detect    0.02 0.01

Maximum Non-Detect    0.0665 0.0162

Number of Non-Detect Data    2 49

Number of Detect Data    23 94

Raw Statistics

Site Background

Number of Valid Data   25 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-26)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0299 0.0281

SD of Detected Data    0.119 0.0283

Maximum Detected    0.44 0.137

Mean of Detected Data    0.0875 0.0388

Percent Non detects    18.18% 34.27%

Minimum Detected    0.0053 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.194 0.0162

Number of Non-Detect Data    4 49

Number of Detect Data    18 94

Raw Statistics

Site Background

Number of Valid Data   22 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-27-20)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 5

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.053 0.0281

SD of Detected Data    0.0706 0.0283

Maximum Detected    0.286 0.137

Mean of Detected Data    0.0613 0.0388

Percent Non detects    9.52% 34.27%

Minimum Detected    0.0053 0.0106

Minimum Non-Detect    0.0482 0.01

Maximum Non-Detect    0.168 0.0162

Number of Non-Detect Data    2 49

Number of Detect Data    19 94

Raw Statistics

Site Background

Number of Valid Data   21 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-28-25)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 4

Calculated Alpha 0.0318

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.046 0.0281

SD of Detected Data    0.102 0.0283

Maximum Detected    0.356 0.137

Mean of Detected Data    0.077 0.0388

Percent Non detects    4.55% 34.27%

Minimum Detected    0.0049 0.0106

Minimum Non-Detect    0.0703 0.01

Maximum Non-Detect    0.0703 0.0162

Number of Non-Detect Data    1 49

Number of Detect Data    21 94

Raw Statistics

Site Background

Number of Valid Data   22 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-29)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.0318

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.0365 0.0281

SD of Detected Data    0.135 0.0283

Maximum Detected    0.597 0.137

Mean of Detected Data    0.0749 0.0388

Percent Non detects    18.18% 34.27%

Minimum Detected    0.008 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.0428 0.0162

Number of Non-Detect Data    4 49

Number of Detect Data    18 94

Raw Statistics

Site Background

Number of Valid Data   22 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-30-30)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.054

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.054) 3

Number of Site Observations in 'R' Largest 5

Calculated Alpha 0.0195

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.054) 5

Median of Detected Data    0.036 0.0281

SD of Detected Data    0.0848 0.0283

Maximum Detected    0.274 0.137

Mean of Detected Data    0.0807 0.0388

Percent Non detects    8.70% 34.27%

Minimum Detected    0.0073 0.0106

Minimum Non-Detect    0.02 0.01

Maximum Non-Detect    0.0635 0.0162

Number of Non-Detect Data    2 49

Number of Detect Data    21 94

Raw Statistics

Site Background

Number of Valid Data   23 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-31-60)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 1

Calculated Alpha 1

Conclusion with Alpha = 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Median of Detected Data    0.297 0.0281

SD of Detected Data    0.157 0.0283

Maximum Detected    0.381 0.137

Mean of Detected Data    0.223 0.0388

Percent Non detects    44.44% 34.27%

Minimum Detected    0.0398 0.0106

Minimum Non-Detect    0.02 0.01

Maximum Non-Detect    0.2 0.0162

Number of Non-Detect Data    4 49

Number of Detect Data    5 94

Raw Statistics

Site Background

Number of Valid Data   9 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-32-35)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0211

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0349 0.0281

SD of Detected Data    0.048 0.0283

Maximum Detected    0.163 0.137

Mean of Detected Data    0.0536 0.0388

Percent Non detects    35.71% 34.27%

Minimum Detected    0.0141 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.0831 0.0162

Number of Non-Detect Data    5 49

Number of Detect Data    9 94

Raw Statistics

Site Background

Number of Valid Data   14 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-34-55)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.057

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.057) 3

Number of Site Observations in 'R' Largest 0

Calculated Alpha 0.0192

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.057) 6

Median of Detected Data    0.037 0.0281

SD of Detected Data    0.0234 0.0283

Maximum Detected    0.0854 0.137

Mean of Detected Data    0.0479 0.0388

Percent Non detects    50.00% 34.27%

Minimum Detected    0.0232 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.0755 0.0162

Number of Non-Detect Data    9 49

Number of Detect Data    9 94

Raw Statistics

Site Background

Number of Valid Data   18 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-34-80)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 0

Calculated Alpha 0.0184

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0266 0.0281

SD of Detected Data    0.0313 0.0283

Maximum Detected    0.0918 0.137

Mean of Detected Data    0.0386 0.0388

Percent Non detects    61.54% 34.27%

Minimum Detected    0.011 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.02 0.0162

Number of Non-Detect Data    8 49

Number of Detect Data    5 94

Raw Statistics

Site Background

Number of Valid Data   13 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(mw-37d)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.0211

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.0264 0.0281

SD of Detected Data    0.112 0.0283

Maximum Detected    0.278 0.137

Mean of Detected Data    0.0781 0.0388

Percent Non detects    64.29% 34.27%

Minimum Detected    0.0238 0.0106

Minimum Non-Detect    0.01 0.01

Maximum Non-Detect    0.02 0.0162

Number of Non-Detect Data    9 49

Number of Detect Data    5 94

Raw Statistics

Site Background

Number of Valid Data   14 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(ow-5m)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 2

Calculated Alpha 0.03

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.037 0.0281

SD of Detected Data    0.365 0.0283

Maximum Detected    1.5 0.137

Mean of Detected Data    0.142 0.0388

Percent Non detects    5.88% 34.27%

Minimum Detected    0.0067 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.005 0.0162

Number of Non-Detect Data    1 49

Number of Detect Data    16 94

Raw Statistics

Site Background

Number of Valid Data   17 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(pge-6)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney or Gehan Test

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 1

Calculated Alpha 0.024

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.029 0.0281

SD of Detected Data    0.0297 0.0283

Maximum Detected    0.125 0.137

Mean of Detected Data    0.0379 0.0388

Percent Non detects    0.00% 34.27%

Minimum Detected    0.01 0.0106

Minimum Non-Detect        N/A    0.01

Maximum Non-Detect        N/A    0.0162

Number of Non-Detect Data    0 49

Number of Detect Data    15 94

Raw Statistics

Site Background

Number of Valid Data   15 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(pge-7)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.044

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.044) 2

Number of Site Observations in 'R' Largest 3

Calculated Alpha 0.03

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.044) 3

Median of Detected Data    0.08 0.0281

SD of Detected Data    0.24 0.0283

Maximum Detected    0.82 0.137

Mean of Detected Data    0.177 0.0388

Percent Non detects    0.00% 34.27%

Minimum Detected    0.015 0.0106

Minimum Non-Detect        N/A    0.01

Maximum Non-Detect        N/A    0.0162

Number of Non-Detect Data    0 49

Number of Detect Data    17 94

Raw Statistics

Site Background

Number of Valid Data   17 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(pge-8)

Background Data: Zinc, dissolved(1)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



Well-Specific 

 

Mann-Whitney Outputs 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

A B C D E F G H I J K L

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 2244

WMW Critical Value (0.050) 2128

Approximate P-Value 1.069E-11

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 2397

SD of Detected Data    0.0318 0.00389

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0921 0.00598

Median of Detected Data    0.0819 0.0054

Minimum Detected    0.052 0.00107

Maximum Detected    0.157 0.0191

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 2.27%

Number of Detect Data    17 129

Minimum Non-Detect        N/A    0.001

Number of Valid Data    17 132

Number of Non-Detect Data    0 3

Area of Concern Data: Arsenic, dissolved(mw-12)

Background Data: Arsenic, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

WMW Test U-Stat 1074

WMW Critical Value (0.050) 1144

Approximate P-Value 6.906E-05

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 1110

SD of Detected Data    0.0151 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0303 0.0113

Median of Detected Data    0.03 0.00866

Minimum Detected    0.012 0.0035

Maximum Detected    0.0518 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    8 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    8 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(cw-1d)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 1187

WMW Critical Value (0.050) 1144

Approximate P-Value 1.218E-06

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 1223

SD of Detected Data    0.0128 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0527 0.0113

Median of Detected Data    0.051 0.00866

Minimum Detected    0.0339 0.0035

Maximum Detected    0.0732 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    8 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    8 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(cw-2d)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 1178

WMW Critical Value (0.050) 1144

Approximate P-Value 1.728E-06

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 1214

SD of Detected Data    0.0196 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0522 0.0113

Median of Detected Data    0.0555 0.00866

Minimum Detected    0.0292 0.0035

Maximum Detected    0.0882 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    8 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    8 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(cw-3d)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

WMW Test U-Stat 1094

WMW Critical Value (0.050) 1144

Approximate P-Value 3.637E-05

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 1130

SD of Detected Data    0.00748 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0248 0.0113

Median of Detected Data    0.0225 0.00866

Minimum Detected    0.0154 0.0035

Maximum Detected    0.0378 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    8 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    8 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(cw-3m)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 1169

WMW Critical Value (0.050) 1144

Approximate P-Value 2.441E-06

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 1205

SD of Detected Data    0.00833 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0365 0.0113

Median of Detected Data    0.0391 0.00866

Minimum Detected    0.0218 0.0035

Maximum Detected    0.0442 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    8 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    8 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(cw-4d)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 2533

WMW Critical Value (0.050) 2417

Approximate P-Value 7.761E-12

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 2686

SD of Detected Data    0.0607 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.14 0.0113

Median of Detected Data    0.122 0.00866

Minimum Detected    0.0683 0.0035

Maximum Detected    0.301 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    17 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    17 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(mw-10)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 2885

WMW Critical Value (0.050) 2841

Approximate P-Value 5.823E-12

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 3095

SD of Detected Data    0.0212 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0461 0.0113

Median of Detected Data    0.041 0.00866

Minimum Detected    0.019 0.0035

Maximum Detected    0.087 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    20 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    20 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(mw-12)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 2201

WMW Critical Value (0.050) 2134

Approximate P-Value 3.249E-10

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 2321

SD of Detected Data    0.0094 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0435 0.0113

Median of Detected Data    0.0455 0.00866

Minimum Detected    0.018 0.0035

Maximum Detected    0.0576 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    15 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    15 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(mw-20-130)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 1925

WMW Critical Value (0.050) 1851

Approximate P-Value 1.888E-09

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 2016

SD of Detected Data    0.00582 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0444 0.0113

Median of Detected Data    0.0455 0.00866

Minimum Detected    0.034 0.0035

Maximum Detected    0.0518 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    13 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    13 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(mw-37d)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

WMW Test U-Stat 2198

WMW Critical Value (0.050) 2417

Approximate P-Value 3.598E-07

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 2351

SD of Detected Data    0.0133 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0267 0.0113

Median of Detected Data    0.0262 0.00866

Minimum Detected    0.0088 0.0035

Maximum Detected    0.0518 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    17 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    17 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(ow-1d)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

WMW Test U-Stat 1699

WMW Critical Value (0.050) 2276

Approximate P-Value 0.00264

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 1835

SD of Detected Data    0.0191 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0205 0.0113

Median of Detected Data    0.0127 0.00866

Minimum Detected    0.0082 0.0035

Maximum Detected    0.0665 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    16 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    16 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(ow-2d)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

WMW Test U-Stat 2202

WMW Critical Value (0.050) 2134

Approximate P-Value 3.133E-10

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 2322

SD of Detected Data    0.0144 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0414 0.0113

Median of Detected Data    0.0383 0.00866

Minimum Detected    0.029 0.0035

Maximum Detected    0.0893 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    15 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    15 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(ow-2s)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

WMW Test U-Stat 2098

WMW Critical Value (0.050) 2276

Approximate P-Value 3.079E-07

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 2234

SD of Detected Data    0.0226 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0349 0.0113

Median of Detected Data    0.0316 0.00866

Minimum Detected    0.0118 0.0035

Maximum Detected    0.0838 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    16 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    16 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(ow-5d)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

WMW Test U-Stat 2123

WMW Critical Value (0.050) 2276

Approximate P-Value 1.519E-07

All observations <= 0.00758 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 2259

SD of Detected Data    0.0115 0.00752

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    0.0266 0.0113

Median of Detected Data    0.0255 0.00866

Minimum Detected    0.0098 0.0035

Maximum Detected    0.0501 0.0417

Maximum Non-Detect        N/A    0.00758

Percent Non detects    0.00% 0.67%

Number of Detect Data    16 148

Minimum Non-Detect        N/A    0.00758

Number of Valid Data    16 149

Number of Non-Detect Data    0 1

Area of Concern Data: Molybdenum, dissolved(ow-5m)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.811

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.88

Critical z (0.95) 1.645

SD of Detected Data    0.0546 0.0381

Site vs Background Gehan Test

Mean of Detected Data    0.056 0.06

Median of Detected Data    0.0398 0.0488

Minimum Detected    0.028 0.0115

Maximum Detected    0.22 0.188

Maximum Non-Detect    0.5     N/A    

Percent Non detects    21.43% 0.00%

Number of Detect Data    11 149

Minimum Non-Detect    0.3     N/A    

Number of Valid Data    14 149

Number of Non-Detect Data    3 0

Area of Concern Data: Barium, dissolved(mw-11)

Background Data: Barium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.689

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.494

Critical z (0.95) 1.645

SD of Detected Data    0.27 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0838 0.0102

Median of Detected Data    0.0125 0.00885

Minimum Detected    0.0011 0.00022

Maximum Detected    1.02 0.0376

Maximum Non-Detect    0.01 0.001

Percent Non detects    61.11% 25.68%

Number of Detect Data    14 110

Minimum Non-Detect    0.0002 0.0002

Number of Valid Data    36 148

Number of Non-Detect Data    22 38

Area of Concern Data: Hexavalent chromium(mw-23)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -7.313

Critical z (0.95) 1.645

SD of Detected Data    0.036 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0248 0.0102

Median of Detected Data    0.0073 0.00885

Minimum Detected    0.00086 0.00022

Maximum Detected    0.111 0.0376

Maximum Non-Detect    0.01 0.001

Percent Non detects    85.23% 25.68%

Number of Detect Data    13 110

Minimum Non-Detect    0.0002 0.0002

Number of Valid Data    88 148

Number of Non-Detect Data    75 38

Area of Concern Data: Hexavalent chromium(mw-34-80)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.245E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.158

Critical z (0.95) 1.645

SD of Detected Data    0.0081 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0274 0.0102

Median of Detected Data    0.0286 0.00885

Minimum Detected    0.0048 0.00022

Maximum Detected    0.0351 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    13 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    13 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-35-60)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\IRIS\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemic



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 8.898E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.291

Critical z (0.95) 1.645

SD of Detected Data    0.00832 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.023 0.0102

Median of Detected Data    0.023 0.00885

Minimum Detected    0.0079 0.00022

Maximum Detected    0.0354 0.0376

Maximum Non-Detect    0.00075 0.001

Percent Non detects    7.14% 25.68%

Number of Detect Data    13 110

Minimum Non-Detect    0.00075 0.0002

Number of Valid Data    14 148

Number of Non-Detect Data    1 38

Area of Concern Data: Hexavalent chromium(mw-35-135)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.196E-09

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.969

Critical z (0.95) 1.645

SD of Detected Data    0.00254 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0255 0.0102

Median of Detected Data    0.0254 0.00885

Minimum Detected    0.0223 0.00022

Maximum Detected    0.0326 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    16 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    16 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(ow-5s)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 7.845E-09

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.654

Critical z (0.95) 1.645

SD of Detected Data    0.0001203 0.0002611

Site vs Background Gehan Test

Mean of Detected Data    0.00125 0.00136

Median of Detected Data    0.00123 0.00139

Minimum Detected    0.00108 0.00101

Maximum Detected    0.00139 0.00164

Maximum Non-Detect    0.005 0.001

Percent Non detects    61.54% 97.32%

Number of Detect Data    5 4

Minimum Non-Detect    0.001 0.001

Number of Valid Data    13 149

Number of Non-Detect Data    8 145

Area of Concern Data: Cobalt, dissolved(mw-34-80)

Background Data: Cobalt, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0001736

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.577

Critical z (0.95) 1.645

SD of Detected Data    0.00447 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00672 0.00417

Median of Detected Data    0.0052 0.00318

Minimum Detected    0.0024 0.00101

Maximum Detected    0.0167 0.0205

Maximum Non-Detect    0.0555 0.00325

Percent Non detects    37.04% 30.20%

Number of Detect Data    17 104

Minimum Non-Detect    0.005 0.001

Number of Valid Data    27 149

Number of Non-Detect Data    10 45

Area of Concern Data: Copper, dissolved(mw-9)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.267

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.623

Critical z (0.95) 1.645

SD of Detected Data    0.00595 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00493 0.00417

Median of Detected Data    0.0031 0.00318

Minimum Detected    0.00118 0.00101

Maximum Detected    0.026 0.0205

Maximum Non-Detect    0.02 0.00325

Percent Non detects    58.97% 30.20%

Number of Detect Data    16 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    39 149

Number of Non-Detect Data    23 45

Area of Concern Data: Copper, dissolved(mw-10)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.221

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.77

Critical z (0.95) 1.645

SD of Detected Data    0.00494 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00543 0.00417

Median of Detected Data    0.0038 0.00318

Minimum Detected    0.00122 0.00101

Maximum Detected    0.019 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    65.71% 30.20%

Number of Detect Data    12 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    35 149

Number of Non-Detect Data    23 45

Area of Concern Data: Copper, dissolved(mw-11)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.254

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.662

Critical z (0.95) 1.645

SD of Detected Data    0.00419 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00577 0.00417

Median of Detected Data    0.00412 0.00318

Minimum Detected    0.0013 0.00101

Maximum Detected    0.018 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    65.85% 30.20%

Number of Detect Data    14 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    41 149

Number of Non-Detect Data    27 45

Area of Concern Data: Copper, dissolved(mw-12)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0288

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.899

Critical z (0.95) 1.645

SD of Detected Data    0.0033 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00599 0.00417

Median of Detected Data    0.0053 0.00318

Minimum Detected    0.0016 0.00101

Maximum Detected    0.011 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    59.26% 30.20%

Number of Detect Data    11 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    27 149

Number of Non-Detect Data    16 45

Area of Concern Data: Copper, dissolved(mw-13)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00564

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.534

Critical z (0.95) 1.645

SD of Detected Data    0.0074 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00757 0.00417

Median of Detected Data    0.0045 0.00318

Minimum Detected    0.00348 0.00101

Maximum Detected    0.0297 0.0205

Maximum Non-Detect    0.02 0.00325

Percent Non detects    53.85% 30.20%

Number of Detect Data    12 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    26 149

Number of Non-Detect Data    14 45

Area of Concern Data: Copper, dissolved(mw-14)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.053

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.617

Critical z (0.95) 1.645

SD of Detected Data    0.00582 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00903 0.00417

Median of Detected Data    0.0072 0.00318

Minimum Detected    0.00111 0.00101

Maximum Detected    0.019 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    70.83% 30.20%

Number of Detect Data    7 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    24 149

Number of Non-Detect Data    17 45

Area of Concern Data: Copper, dissolved(mw-15)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.194

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.863

Critical z (0.95) 1.645

SD of Detected Data    0.00387 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00595 0.00417

Median of Detected Data    0.0053 0.00318

Minimum Detected    0.0016 0.00101

Maximum Detected    0.0126 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    72.73% 30.20%

Number of Detect Data    6 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    16 45

Area of Concern Data: Copper, dissolved(mw-19)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.124

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.157

Critical z (0.95) 1.645

SD of Detected Data    0.0189 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00977 0.00417

Median of Detected Data    0.0039 0.00318

Minimum Detected    0.00107 0.00101

Maximum Detected    0.0785 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    55.56% 30.20%

Number of Detect Data    16 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    36 149

Number of Non-Detect Data    20 45

Area of Concern Data: Copper, dissolved(mw-20-70)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.013

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.226

Critical z (0.95) 1.645

SD of Detected Data    0.0145 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0107 0.00417

Median of Detected Data    0.00645 0.00318

Minimum Detected    0.002 0.00101

Maximum Detected    0.05 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    56.52% 30.20%

Number of Detect Data    10 104

Minimum Non-Detect    0.005 0.001

Number of Valid Data    23 149

Number of Non-Detect Data    13 45

Area of Concern Data: Copper, dissolved(mw-20-100)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.322

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.461

Critical z (0.95) 1.645

SD of Detected Data    0.0299 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0156 0.00417

Median of Detected Data    0.00615 0.00318

Minimum Detected    0.00162 0.00101

Maximum Detected    0.1 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    70.59% 30.20%

Number of Detect Data    10 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    34 149

Number of Non-Detect Data    24 45

Area of Concern Data: Copper, dissolved(mw-20-130)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.314E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.148

Critical z (0.95) 1.645

SD of Detected Data    0.0269 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0221 0.00417

Median of Detected Data    0.0095 0.00318

Minimum Detected    0.0047 0.00101

Maximum Detected    0.111 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    32.00% 30.20%

Number of Detect Data    17 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    25 149

Number of Non-Detect Data    8 45

Area of Concern Data: Copper, dissolved(mw-21)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0001108

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.693

Critical z (0.95) 1.645

SD of Detected Data    0.0613 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0325 0.00417

Median of Detected Data    0.0068 0.00318

Minimum Detected    0.0033 0.00101

Maximum Detected    0.2 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    48.15% 30.20%

Number of Detect Data    14 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    27 149

Number of Non-Detect Data    13 45

Area of Concern Data: Copper, dissolved(mw-22)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00696

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.459

Critical z (0.95) 1.645

SD of Detected Data    0.0313 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0194 0.00417

Median of Detected Data    0.0058 0.00318

Minimum Detected    0.0031 0.00101

Maximum Detected    0.1 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    61.54% 30.20%

Number of Detect Data    10 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    26 149

Number of Non-Detect Data    16 45

Area of Concern Data: Copper, dissolved(mw-23)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0102

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.318

Critical z (0.95) 1.645

SD of Detected Data    0.0223 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0133 0.00417

Median of Detected Data    0.00565 0.00318

Minimum Detected    0.0027 0.00101

Maximum Detected    0.076 0.0205

Maximum Non-Detect    0.02 0.00325

Percent Non detects    60.00% 30.20%

Number of Detect Data    10 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    25 149

Number of Non-Detect Data    15 45

Area of Concern Data: Copper, dissolved(mw-24a)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0809

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.399

Critical z (0.95) 1.645

SD of Detected Data    0.00598 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00694 0.00417

Median of Detected Data    0.00415 0.00318

Minimum Detected    0.0026 0.00101

Maximum Detected    0.019 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    65.22% 30.20%

Number of Detect Data    8 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    23 149

Number of Non-Detect Data    15 45

Area of Concern Data: Copper, dissolved(mw-24b)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0175

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.109

Critical z (0.95) 1.645

SD of Detected Data    0.0227 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0173 0.00417

Median of Detected Data    0.00585 0.00318

Minimum Detected    0.0025 0.00101

Maximum Detected    0.0655 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    63.64% 30.20%

Number of Detect Data    8 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    14 45

Area of Concern Data: Copper, dissolved(mw-24br)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.377

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.312

Critical z (0.95) 1.645

SD of Detected Data    0.00623 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00813 0.00417

Median of Detected Data    0.0071 0.00318

Minimum Detected    0.00134 0.00101

Maximum Detected    0.02 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    75.86% 30.20%

Number of Detect Data    7 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    29 149

Number of Non-Detect Data    22 45

Area of Concern Data: Copper, dissolved(mw-25)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0004063

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.348

Critical z (0.95) 1.645

SD of Detected Data    0.00845 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00856 0.00417

Median of Detected Data    0.0059 0.00318

Minimum Detected    0.0037 0.00101

Maximum Detected    0.0342 0.0205

Maximum Non-Detect    0.0278 0.00325

Percent Non detects    48.00% 30.20%

Number of Detect Data    13 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    25 149

Number of Non-Detect Data    12 45

Area of Concern Data: Copper, dissolved(mw-26)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 0.0008733

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.13

Critical z (0.95) 1.645

SD of Detected Data    0.027 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.016 0.00417

Median of Detected Data    0.0075 0.00318

Minimum Detected    0.0033 0.00101

Maximum Detected    0.0961 0.0205

Maximum Non-Detect    0.02 0.00325

Percent Non detects    50.00% 30.20%

Number of Detect Data    11 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    11 45

Area of Concern Data: Copper, dissolved(mw-27-20)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00468

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.598

Critical z (0.95) 1.645

SD of Detected Data    0.00757 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00818 0.00417

Median of Detected Data    0.0046 0.00318

Minimum Detected    0.0032 0.00101

Maximum Detected    0.0269 0.0205

Maximum Non-Detect    0.02 0.00325

Percent Non detects    52.38% 30.20%

Number of Detect Data    10 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    21 149

Number of Non-Detect Data    11 45

Area of Concern Data: Copper, dissolved(mw-28-25)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0006093

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.234

Critical z (0.95) 1.645

SD of Detected Data    0.00511 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00875 0.00417

Median of Detected Data    0.0092 0.00318

Minimum Detected    0.0031 0.00101

Maximum Detected    0.0187 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    45.45% 30.20%

Number of Detect Data    12 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    10 45

Area of Concern Data: Copper, dissolved(mw-29)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00154

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.959

Critical z (0.95) 1.645

SD of Detected Data    0.0583 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0252 0.00417

Median of Detected Data    0.0069 0.00318

Minimum Detected    0.0023 0.00101

Maximum Detected    0.2 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    50.00% 30.20%

Number of Detect Data    11 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    11 45

Area of Concern Data: Copper, dissolved(mw-30-30)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0235

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.986

Critical z (0.95) 1.645

SD of Detected Data    0.0189 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0197 0.00417

Median of Detected Data    0.01 0.00318

Minimum Detected    0.0037 0.00101

Maximum Detected    0.05 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    69.57% 30.20%

Number of Detect Data    7 104

Minimum Non-Detect    0.005 0.001

Number of Valid Data    23 149

Number of Non-Detect Data    16 45

Area of Concern Data: Copper, dissolved(mw-31-60)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.214

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.792

Critical z (0.95) 1.645

SD of Detected Data    0.00434 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.00654 0.00417

Median of Detected Data    0.0058 0.00318

Minimum Detected    0.0016 0.00101

Maximum Detected    0.0114 0.0205

Maximum Non-Detect    0.01 0.00325

Percent Non detects    64.29% 30.20%

Number of Detect Data    5 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    14 149

Number of Non-Detect Data    9 45

Area of Concern Data: Copper, dissolved(ow-5m)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0007065

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.192

Critical z (0.95) 1.645

SD of Detected Data    0.0137 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0126 0.00417

Median of Detected Data    0.006 0.00318

Minimum Detected    0.0034 0.00101

Maximum Detected    0.047 0.0205

Maximum Non-Detect    0.011 0.00325

Percent Non detects    41.18% 30.20%

Number of Detect Data    10 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    17 149

Number of Non-Detect Data    7 45

Area of Concern Data: Copper, dissolved(pge-6)

Background Data: Copper, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 0.0169

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.123

Critical z (0.95) 1.645

SD of Detected Data    2.165 1.024

Site vs Background Gehan Test

Mean of Detected Data    3.025 1.698

Median of Detected Data    3.26 1.525

Minimum Detected    0.982 0.525

Maximum Detected    7.26 4.34

Maximum Non-Detect    5 0.5

Percent Non detects    12.50% 17.48%

Number of Detect Data    7 118

Minimum Non-Detect    5 0.5

Number of Valid Data    8 143

Number of Non-Detect Data    1 25

Area of Concern Data: Fluoride(cw-2d)

Background Data: Fluoride(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.169E-20

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.246

Critical z (0.95) 1.645

SD of Detected Data    0.0285 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.339 0.0102

Median of Detected Data    0.343 0.00885

Minimum Detected    0.265 0.00022

Maximum Detected    0.402 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    35 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    35 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-9)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.645E-21

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.453

Critical z (0.95) 1.645

SD of Detected Data    0.699 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.838 0.0102

Median of Detected Data    1.87 0.00885

Minimum Detected    0.755 0.00022

Maximum Detected    4.57 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    37 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    37 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-10)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 5.413E-20

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.08

Critical z (0.95) 1.645

SD of Detected Data    0.348 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.599 0.0102

Median of Detected Data    0.465 0.00885

Minimum Detected    0.02 0.00022

Maximum Detected    1.71 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    34 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    34 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-11)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

WMW Test U-Stat 9.692

WMW Critical Value (0.050) 1.645

P-Value 1.629E-22

All observations <= 0.001 (Max DL) are ranked the same

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC  <= Mean/Median of Background

Site Rank Sum W-Stat 6740

SD of Detected Data    0.649 0.00844

Wilcoxon-Mann-Whitney Site vs Background Test

Mean of Detected Data    1.155 0.0102

Median of Detected Data    1.005 0.00885

Minimum Detected    0.311 0.00022

Maximum Detected    2.97 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    40 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    40 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-12)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference (S)   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options
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P-Value 5.106E-17

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 8.302

Critical z (0.95) 1.645

SD of Detected Data    0.015 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0334 0.0102

Median of Detected Data    0.032 0.00885

Minimum Detected    0.01 0.00022

Maximum Detected    0.099 0.0376

Maximum Non-Detect    0.01 0.001

Percent Non detects    2.70% 25.68%

Number of Detect Data    36 110

Minimum Non-Detect    0.01 0.0002

Number of Valid Data    37 148

Number of Non-Detect Data    1 38

Area of Concern Data: Hexavalent chromium(mw-14)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00286

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.764

Critical z (0.95) 1.645

SD of Detected Data    0.00993 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0156 0.0102

Median of Detected Data    0.0121 0.00885

Minimum Detected    0.0076 0.00022

Maximum Detected    0.05 0.0376

Maximum Non-Detect    0.01 0.001

Percent Non detects    28.13% 25.68%

Number of Detect Data    23 110

Minimum Non-Detect    0.01 0.0002

Number of Valid Data    32 148

Number of Non-Detect Data    9 38

Area of Concern Data: Hexavalent chromium(mw-15)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.169E-20

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.138

Critical z (0.95) 1.645

SD of Detected Data    0.21 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.839 0.0102

Median of Detected Data    0.756 0.00885

Minimum Detected    0.557 0.00022

Maximum Detected    1.39 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    34 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    34 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-19)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.419E-22

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.652

Critical z (0.95) 1.645

SD of Detected Data    3.252 0.00844

Site vs Background Gehan Test

Mean of Detected Data    8.776 0.0102

Median of Detected Data    9 0.00885

Minimum Detected    2.4 0.00022

Maximum Detected    13.2 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    39 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    39 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-20-70)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.645E-21

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.453

Critical z (0.95) 1.645

SD of Detected Data    3.186 0.00844

Site vs Background Gehan Test

Mean of Detected Data    5.12 0.0102

Median of Detected Data    3.09 0.00885

Minimum Detected    1.35 0.00022

Maximum Detected    10.4 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    37 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    37 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-20-100)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 6.274E-22

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.553

Critical z (0.95) 1.645

SD of Detected Data    2.743 0.00844

Site vs Background Gehan Test

Mean of Detected Data    7.772 0.0102

Median of Detected Data    6.595 0.00885

Minimum Detected    3.66 0.00022

Maximum Detected    14.4 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    38 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    38 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-20-130)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.411E-19

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 8.916

Critical z (0.95) 1.645

SD of Detected Data    0.415 0.00844

Site vs Background Gehan Test

Mean of Detected Data    3.236 0.0102

Median of Detected Data    3.26 0.00885

Minimum Detected    2.48 0.00022

Maximum Detected    4.3 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    32 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    32 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-24a)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.169E-20

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.138

Critical z (0.95) 1.645

SD of Detected Data    1.044 0.00844

Site vs Background Gehan Test

Mean of Detected Data    4.617 0.0102

Median of Detected Data    4.81 0.00885

Minimum Detected    0.741 0.00022

Maximum Detected    6.12 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    34 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    34 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-24b)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 8.689E-20

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.029

Critical z (0.95) 1.645

SD of Detected Data    0.598 0.00844

Site vs Background Gehan Test

Mean of Detected Data    2.186 0.0102

Median of Detected Data    2.35 0.00885

Minimum Detected    0.933 0.00022

Maximum Detected    2.98 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    33 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    33 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-25)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.23E-19

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 8.925

Critical z (0.95) 1.645

SD of Detected Data    0.981 0.00844

Site vs Background Gehan Test

Mean of Detected Data    3.027 0.0102

Median of Detected Data    3.385 0.00885

Minimum Detected    0.759 0.00022

Maximum Detected    4.06 0.0376

Maximum Non-Detect    0.01 0.001

Percent Non detects    2.86% 25.68%

Number of Detect Data    34 110

Minimum Non-Detect    0.01 0.0002

Number of Valid Data    35 148

Number of Non-Detect Data    1 38

Area of Concern Data: Hexavalent chromium(mw-26)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.291E-09

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.956

Critical z (0.95) 1.645

SD of Detected Data    0.907 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.419 0.0102

Median of Detected Data    1.57 0.00885

Minimum Detected    0.0185 0.00022

Maximum Detected    3.76 0.0376

Maximum Non-Detect    0.001 0.001

Percent Non detects    24.44% 25.68%

Number of Detect Data    34 110

Minimum Non-Detect    0.0002 0.0002

Number of Valid Data    45 148

Number of Non-Detect Data    11 38

Area of Concern Data: Hexavalent chromium(mw-30-50)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 4.361E-21

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.351

Critical z (0.95) 1.645

SD of Detected Data    1.172 0.00844

Site vs Background Gehan Test

Mean of Detected Data    3.028 0.0102

Median of Detected Data    3.59 0.00885

Minimum Detected    0.626 0.00022

Maximum Detected    4.52 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    36 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    36 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-31-60)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.625E-10

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 6.211

Critical z (0.95) 1.645

SD of Detected Data    0.133 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.221 0.0102

Median of Detected Data    0.244 0.00885

Minimum Detected    0.0332 0.00022

Maximum Detected    0.422 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    14 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    14 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-31-135)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 7.682E-36

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 12.44

Critical z (0.95) 1.645

SD of Detected Data    0.177 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.679 0.0102

Median of Detected Data    0.723 0.00885

Minimum Detected    0.0739 0.00022

Maximum Detected    0.976 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    79 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    79 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-34-100)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.024E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.417

Critical z (0.95) 1.645

SD of Detected Data    1.16 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.73 0.0102

Median of Detected Data    0.0524 0.00885

Minimum Detected    0.002 0.00022

Maximum Detected    3.66 0.0376

Maximum Non-Detect    0.001 0.001

Percent Non detects    2.56% 25.68%

Number of Detect Data    38 110

Minimum Non-Detect    0.001 0.0002

Number of Valid Data    39 148

Number of Non-Detect Data    1 38

Area of Concern Data: Hexavalent chromium(mw-36-90)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 5.638E-27

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 10.69

Critical z (0.95) 1.645

SD of Detected Data    0.859 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.027 0.0102

Median of Detected Data    0.556 0.00885

Minimum Detected    0.157 0.00022

Maximum Detected    2.98 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    51 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    51 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-36-100)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 6.49E-11

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 6.427

Critical z (0.95) 1.645

SD of Detected Data    0.348 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.417 0.0102

Median of Detected Data    1.39 0.00885

Minimum Detected    0.834 0.00022

Maximum Detected    1.97 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    15 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    15 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-37d)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.383E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.556

Critical z (0.95) 1.645

SD of Detected Data    0.1 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.164 0.0102

Median of Detected Data    0.111 0.00885

Minimum Detected    0.0331 0.00022

Maximum Detected    0.328 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    11 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    11 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-38d)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.229E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.576

Critical z (0.95) 1.645

SD of Detected Data    0.191 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.781 0.0102

Median of Detected Data    0.824 0.00885

Minimum Detected    0.332 0.00022

Maximum Detected    0.964 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    11 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    11 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-38s)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0004039

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.35

Critical z (0.95) 1.645

SD of Detected Data    1.394 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.61 0.0102

Median of Detected Data    1.235 0.00885

Minimum Detected    0.0662 0.00022

Maximum Detected    4.14 0.0376

Maximum Non-Detect    0.01 0.001

Percent Non detects    33.33% 25.68%

Number of Detect Data    12 110

Minimum Non-Detect    0.0002 0.0002

Number of Valid Data    18 148

Number of Non-Detect Data    6 38

Area of Concern Data: Hexavalent chromium(mw-39-50)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.25E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.708

Critical z (0.95) 1.645

SD of Detected Data    1.435 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.61 0.0102

Median of Detected Data    1.545 0.00885

Minimum Detected    0.0011 0.00022

Maximum Detected    3.81 0.0376

Maximum Non-Detect    0.001 0.001

Percent Non detects    11.11% 25.68%

Number of Detect Data    16 110

Minimum Non-Detect    0.0002 0.0002

Number of Valid Data    18 148

Number of Non-Detect Data    2 38

Area of Concern Data: Hexavalent chromium(mw-39-60)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 7.815E-15

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 7.682

Critical z (0.95) 1.645

SD of Detected Data    2.851 0.00844

Site vs Background Gehan Test

Mean of Detected Data    2.336 0.0102

Median of Detected Data    0.799 0.00885

Minimum Detected    0.0045 0.00022

Maximum Detected    8.21 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    27 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    27 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-39-70)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 9.423E-23

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.748

Critical z (0.95) 1.645

SD of Detected Data    3.448 0.00844

Site vs Background Gehan Test

Mean of Detected Data    3.033 0.0102

Median of Detected Data    1.585 0.00885

Minimum Detected    0.0433 0.00022

Maximum Detected    10.9 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    40 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    40 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-39-80)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.709E-23

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 9.842

Critical z (0.95) 1.645

SD of Detected Data    3.428 0.00844

Site vs Background Gehan Test

Mean of Detected Data    5.536 0.0102

Median of Detected Data    4.01 0.00885

Minimum Detected    1.66 0.00022

Maximum Detected    12.9 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    41 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    41 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-39-100)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.029E-09

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.993

Critical z (0.95) 1.645

SD of Detected Data    0.0336 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.068 0.0102

Median of Detected Data    0.078 0.00885

Minimum Detected    0.0076 0.00022

Maximum Detected    0.112 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    15 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    15 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-40d)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.411E-19

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 8.916

Critical z (0.95) 1.645

SD of Detected Data    0.302 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.255 0.0102

Median of Detected Data    1.27 0.00885

Minimum Detected    0.62 0.00022

Maximum Detected    1.71 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    32 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    32 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-44-115)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 5.542E-18

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 8.562

Critical z (0.95) 1.645

SD of Detected Data    0.122 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.339 0.0102

Median of Detected Data    0.3 0.00885

Minimum Detected    0.157 0.00022

Maximum Detected    0.634 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    29 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    29 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-44-125)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 5.542E-18

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 8.562

Critical z (0.95) 1.645

SD of Detected Data    0.0548 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.159 0.0102

Median of Detected Data    0.153 0.00885

Minimum Detected    0.0779 0.00022

Maximum Detected    0.287 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    29 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    29 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-46-175)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 5.682E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.389

Critical z (0.95) 1.645

SD of Detected Data    0.0194 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0418 0.0102

Median of Detected Data    0.0447 0.00885

Minimum Detected    0.0109 0.00022

Maximum Detected    0.0619 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    8 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    8 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-47-55)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 7.806E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.803

Critical z (0.95) 1.645

SD of Detected Data    0.0482 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.241 0.0102

Median of Detected Data    0.246 0.00885

Minimum Detected    0.164 0.00022

Maximum Detected    0.304 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    8 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    8 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-50-095)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 7.806E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.803

Critical z (0.95) 1.645

SD of Detected Data    1.994 0.00844

Site vs Background Gehan Test

Mean of Detected Data    9.556 0.0102

Median of Detected Data    9.88 0.00885

Minimum Detected    5.81 0.00022

Maximum Detected    12.3 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    8 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    8 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(mw-50-200)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 2.126E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.48

Critical z (0.95) 1.645

SD of Detected Data    0.00736 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0318 0.0102

Median of Detected Data    0.0348 0.00885

Minimum Detected    0.0153 0.00022

Maximum Detected    0.0404 0.0376

Maximum Non-Detect    0.0002 0.001

Percent Non detects    6.25% 25.68%

Number of Detect Data    15 110

Minimum Non-Detect    0.0002 0.0002

Number of Valid Data    16 148

Number of Non-Detect Data    1 38

Area of Concern Data: Hexavalent chromium(ow-2s)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.882E-10

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 6.264

Critical z (0.95) 1.645

SD of Detected Data    0.0321 0.00844

Site vs Background Gehan Test

Mean of Detected Data    0.0941 0.0102

Median of Detected Data    0.0925 0.00885

Minimum Detected    0.0471 0.00022

Maximum Detected    0.148 0.0376

Maximum Non-Detect    0.001 0.001

Percent Non detects    12.50% 25.68%

Number of Detect Data    21 110

Minimum Non-Detect    0.001 0.0002

Number of Valid Data    24 148

Number of Non-Detect Data    3 38

Area of Concern Data: Hexavalent chromium(pe-1)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.912E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.533

Critical z (0.95) 1.645

SD of Detected Data    0.86 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.072 0.0102

Median of Detected Data    0.787 0.00885

Minimum Detected    0.16 0.00022

Maximum Detected    3.1 0.0376

Maximum Non-Detect    0.01 0.001

Percent Non detects    27.78% 25.68%

Number of Detect Data    13 110

Minimum Non-Detect    0.01 0.0002

Number of Valid Data    18 148

Number of Non-Detect Data    5 38

Area of Concern Data: Hexavalent chromium(pge-6)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.526E-09

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.929

Critical z (0.95) 1.645

SD of Detected Data    1.22 0.00844

Site vs Background Gehan Test

Mean of Detected Data    4.208 0.0102

Median of Detected Data    4.53 0.00885

Minimum Detected    0.827 0.00022

Maximum Detected    5.4 0.0376

Maximum Non-Detect    0.001 0.001

Percent Non detects    6.25% 25.68%

Number of Detect Data    15 110

Minimum Non-Detect    0.001 0.0002

Number of Valid Data    16 148

Number of Non-Detect Data    1 38

Area of Concern Data: Hexavalent chromium(pge-7)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.218E-09

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.805

Critical z (0.95) 1.645

SD of Detected Data    2.595 0.00844

Site vs Background Gehan Test

Mean of Detected Data    3.243 0.0102

Median of Detected Data    1.805 0.00885

Minimum Detected    0.21 0.00022

Maximum Detected    7.41 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    12 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    12 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(tw-2d)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 4.795E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.334

Critical z (0.95) 1.645

SD of Detected Data    1.854 0.00844

Site vs Background Gehan Test

Mean of Detected Data    3.792 0.0102

Median of Detected Data    3.57 0.00885

Minimum Detected    1.25 0.00022

Maximum Detected    7.19 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    10 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    10 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(tw-2s)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.317E-14

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 7.615

Critical z (0.95) 1.645

SD of Detected Data    0.553 0.00844

Site vs Background Gehan Test

Mean of Detected Data    2.634 0.0102

Median of Detected Data    2.495 0.00885

Minimum Detected    1.93 0.00022

Maximum Detected    4.33 0.0376

Maximum Non-Detect        N/A    0.001

Percent Non detects    0.00% 25.68%

Number of Detect Data    22 110

Minimum Non-Detect        N/A    0.0002

Number of Valid Data    22 148

Number of Non-Detect Data    0 38

Area of Concern Data: Hexavalent chromium(tw-3d)

Background Data: Hexavalent chromium(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00305

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.743

Critical z (0.95) 1.645

SD of Detected Data    0.00269 0.0009179

Site vs Background Gehan Test

Mean of Detected Data    0.00255 0.00199

Median of Detected Data    0.00153 0.00162

Minimum Detected    0.00106 0.00102

Maximum Detected    0.008 0.00409

Maximum Non-Detect    0.005 0.001

Percent Non detects    64.71% 85.03%

Number of Detect Data    6 22

Minimum Non-Detect    0.001 0.001

Number of Valid Data    17 147

Number of Non-Detect Data    11 125

Area of Concern Data: Lead, dissolved(mw-10)

Background Data: Lead, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.95E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.994

Critical z (0.95) 1.645

SD of Detected Data    0.00509 0.00752

Site vs Background Gehan Test

Mean of Detected Data    0.0314 0.0113

Median of Detected Data    0.0293 0.00866

Minimum Detected    0.025 0.0035

Maximum Detected    0.041 0.0417

Maximum Non-Detect    0.05 0.00758

Percent Non detects    8.33% 0.67%

Number of Detect Data    11 148

Minimum Non-Detect    0.05 0.00758

Number of Valid Data    12 149

Number of Non-Detect Data    1 1

Area of Concern Data: Molybdenum, dissolved(mw-3)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 6.05E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.292

Critical z (0.95) 1.645

SD of Detected Data    0.0326 0.00752

Site vs Background Gehan Test

Mean of Detected Data    0.0528 0.0113

Median of Detected Data    0.041 0.00866

Minimum Detected    0.039 0.0035

Maximum Detected    0.15 0.0417

Maximum Non-Detect    0.05 0.00758

Percent Non detects    8.33% 0.67%

Number of Detect Data    11 148

Minimum Non-Detect    0.05 0.00758

Number of Valid Data    12 149

Number of Non-Detect Data    1 1

Area of Concern Data: Molybdenum, dissolved(mw-5)

Background Data: Molybdenum, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 7.269E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.336

Critical z (0.95) 1.645

SD of Detected Data    0.00784 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00675 0.0042

Median of Detected Data    0.003 0.00202

Minimum Detected    0.0014 0.001

Maximum Detected    0.0297 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    44.44% 64.43%

Number of Detect Data    15 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    27 149

Number of Non-Detect Data    12 96

Area of Concern Data: Nickel, dissolved(mw-9)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.417E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.683

Critical z (0.95) 1.645

SD of Detected Data    0.0074 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00592 0.0042

Median of Detected Data    0.0034 0.00202

Minimum Detected    0.00165 0.001

Maximum Detected    0.033 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    48.72% 64.43%

Number of Detect Data    20 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    39 149

Number of Non-Detect Data    19 96

Area of Concern Data: Nickel, dissolved(mw-10)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0004351

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.329

Critical z (0.95) 1.645

SD of Detected Data    0.00579 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00689 0.0042

Median of Detected Data    0.0053 0.00202

Minimum Detected    0.00096 0.001

Maximum Detected    0.0203 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    54.29% 64.43%

Number of Detect Data    16 53

Minimum Non-Detect    0.001 0.001

Number of Valid Data    35 149

Number of Non-Detect Data    19 96

Area of Concern Data: Nickel, dissolved(mw-11)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.109E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.732

Critical z (0.95) 1.645

SD of Detected Data    0.00457 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00552 0.0042

Median of Detected Data    0.00386 0.00202

Minimum Detected    0.0013 0.001

Maximum Detected    0.0179 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    51.22% 64.43%

Number of Detect Data    20 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    41 149

Number of Non-Detect Data    21 96

Area of Concern Data: Nickel, dissolved(mw-12)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.618E-10

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 6.212

Critical z (0.95) 1.645

SD of Detected Data    0.0369 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0169 0.0042

Median of Detected Data    0.0081 0.00202

Minimum Detected    0.0035 0.001

Maximum Detected    0.168 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    29.63% 64.43%

Number of Detect Data    19 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    27 149

Number of Non-Detect Data    8 96

Area of Concern Data: Nickel, dissolved(mw-13)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 5.539E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.308

Critical z (0.95) 1.645

SD of Detected Data    0.0109 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.011 0.0042

Median of Detected Data    0.005 0.00202

Minimum Detected    0.0013 0.001

Maximum Detected    0.0397 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    34.62% 64.43%

Number of Detect Data    17 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    26 149

Number of Non-Detect Data    9 96

Area of Concern Data: Nickel, dissolved(mw-14)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 7.656E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.324

Critical z (0.95) 1.645

SD of Detected Data    0.00719 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00618 0.0042

Median of Detected Data    0.00309 0.00202

Minimum Detected    0.0014 0.001

Maximum Detected    0.028 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    41.67% 64.43%

Number of Detect Data    14 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    24 149

Number of Non-Detect Data    10 96

Area of Concern Data: Nickel, dissolved(mw-15)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0009816

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.096

Critical z (0.95) 1.645

SD of Detected Data    0.00588 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00566 0.0042

Median of Detected Data    0.0033 0.00202

Minimum Detected    0.0012 0.001

Maximum Detected    0.0202 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    54.55% 64.43%

Number of Detect Data    10 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    12 96

Area of Concern Data: Nickel, dissolved(mw-19)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0006798

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.203

Critical z (0.95) 1.645

SD of Detected Data    0.00779 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00742 0.0042

Median of Detected Data    0.005 0.00202

Minimum Detected    0.0012 0.001

Maximum Detected    0.029 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    58.33% 64.43%

Number of Detect Data    15 53

Minimum Non-Detect    0.001 0.001

Number of Valid Data    36 149

Number of Non-Detect Data    21 96

Area of Concern Data: Nickel, dissolved(mw-20-70)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.04E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.256

Critical z (0.95) 1.645

SD of Detected Data    0.0346 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0161 0.0042

Median of Detected Data    0.005 0.00202

Minimum Detected    0.0011 0.001

Maximum Detected    0.13 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    43.48% 64.43%

Number of Detect Data    13 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    23 149

Number of Non-Detect Data    10 96

Area of Concern Data: Nickel, dissolved(mw-20-100)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00201

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.877

Critical z (0.95) 1.645

SD of Detected Data    0.0649 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0264 0.0042

Median of Detected Data    0.0052 0.00202

Minimum Detected    0.00079 0.001

Maximum Detected    0.25 0.0415

Maximum Non-Detect    0.4 0.00628

Percent Non detects    58.82% 64.43%

Number of Detect Data    14 53

Minimum Non-Detect    0.001 0.001

Number of Valid Data    34 149

Number of Non-Detect Data    20 96

Area of Concern Data: Nickel, dissolved(mw-20-130)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.358E-11

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 6.661

Critical z (0.95) 1.645

SD of Detected Data    0.0347 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0244 0.0042

Median of Detected Data    0.0158 0.00202

Minimum Detected    0.0017 0.001

Maximum Detected    0.158 0.0415

Maximum Non-Detect    0.025 0.00628

Percent Non detects    20.00% 64.43%

Number of Detect Data    20 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    25 149

Number of Non-Detect Data    5 96

Area of Concern Data: Nickel, dissolved(mw-21)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.334E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.562

Critical z (0.95) 1.645

SD of Detected Data    0.12 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0479 0.0042

Median of Detected Data    0.014 0.00202

Minimum Detected    0.0013 0.001

Maximum Detected    0.5 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    37.04% 64.43%

Number of Detect Data    17 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    27 149

Number of Non-Detect Data    10 96

Area of Concern Data: Nickel, dissolved(mw-22)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.205E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.978

Critical z (0.95) 1.645

SD of Detected Data    0.0615 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0327 0.0042

Median of Detected Data    0.0189 0.00202

Minimum Detected    0.0015 0.001

Maximum Detected    0.25 0.0415

Maximum Non-Detect    0.025 0.00628

Percent Non detects    42.31% 64.43%

Number of Detect Data    15 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    26 149

Number of Non-Detect Data    11 96

Area of Concern Data: Nickel, dissolved(mw-23)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0003839

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.364

Critical z (0.95) 1.645

SD of Detected Data    0.00585 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00554 0.0042

Median of Detected Data    0.0045 0.00202

Minimum Detected    0.0013 0.001

Maximum Detected    0.0225 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    56.00% 64.43%

Number of Detect Data    11 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    25 149

Number of Non-Detect Data    14 96

Area of Concern Data: Nickel, dissolved(mw-24a)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00192

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.891

Critical z (0.95) 1.645

SD of Detected Data    0.0159 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0102 0.0042

Median of Detected Data    0.00455 0.00202

Minimum Detected    0.00069 0.001

Maximum Detected    0.053 0.0415

Maximum Non-Detect    0.4 0.00628

Percent Non detects    47.83% 64.43%

Number of Detect Data    12 53

Minimum Non-Detect    0.001 0.001

Number of Valid Data    23 149

Number of Non-Detect Data    11 96

Area of Concern Data: Nickel, dissolved(mw-24b)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0001566

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.604

Critical z (0.95) 1.645

SD of Detected Data    0.00481 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00547 0.0042

Median of Detected Data    0.0034 0.00202

Minimum Detected    0.0017 0.001

Maximum Detected    0.0172 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    50.00% 64.43%

Number of Detect Data    11 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    11 96

Area of Concern Data: Nickel, dissolved(mw-24br)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.647E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.966

Critical z (0.95) 1.645

SD of Detected Data    0.00507 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00467 0.0042

Median of Detected Data    0.0031 0.00202

Minimum Detected    0.00122 0.001

Maximum Detected    0.0213 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    48.28% 64.43%

Number of Detect Data    15 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    29 149

Number of Non-Detect Data    14 96

Area of Concern Data: Nickel, dissolved(mw-25)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0002145

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.522

Critical z (0.95) 1.645

SD of Detected Data    0.00609 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0068 0.0042

Median of Detected Data    0.005 0.00202

Minimum Detected    0.0014 0.001

Maximum Detected    0.0183 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    56.00% 64.43%

Number of Detect Data    11 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    25 149

Number of Non-Detect Data    14 96

Area of Concern Data: Nickel, dissolved(mw-26)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.163E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.089

Critical z (0.95) 1.645

SD of Detected Data    0.0336 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0183 0.0042

Median of Detected Data    0.005 0.00202

Minimum Detected    0.0014 0.001

Maximum Detected    0.11 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    45.45% 64.43%

Number of Detect Data    12 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    10 96

Area of Concern Data: Nickel, dissolved(mw-27-20)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 8.314E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.765

Critical z (0.95) 1.645

SD of Detected Data    0.00515 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00742 0.0042

Median of Detected Data    0.005 0.00202

Minimum Detected    0.0022 0.001

Maximum Detected    0.0206 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    52.38% 64.43%

Number of Detect Data    10 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    21 149

Number of Non-Detect Data    11 96

Area of Concern Data: Nickel, dissolved(mw-28-25)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 5.801E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.862

Critical z (0.95) 1.645

SD of Detected Data    0.00625 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00772 0.0042

Median of Detected Data    0.0051 0.00202

Minimum Detected    0.0015 0.001

Maximum Detected    0.0213 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    36.36% 64.43%

Number of Detect Data    14 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    8 96

Area of Concern Data: Nickel, dissolved(mw-29)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.314E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.401

Critical z (0.95) 1.645

SD of Detected Data    0.125 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0509 0.0042

Median of Detected Data    0.017 0.00202

Minimum Detected    0.0017 0.001

Maximum Detected    0.5 0.0415

Maximum Non-Detect    0.4 0.00628

Percent Non detects    31.82% 64.43%

Number of Detect Data    15 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    22 149

Number of Non-Detect Data    7 96

Area of Concern Data: Nickel, dissolved(mw-30-30)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0001796

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.568

Critical z (0.95) 1.645

SD of Detected Data    0.0366 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.014 0.0042

Median of Detected Data    0.00225 0.00202

Minimum Detected    0.0017 0.001

Maximum Detected    0.13 0.0415

Maximum Non-Detect    0.0278 0.00628

Percent Non detects    47.83% 64.43%

Number of Detect Data    12 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    23 149

Number of Non-Detect Data    11 96

Area of Concern Data: Nickel, dissolved(mw-31-60)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00617

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.502

Critical z (0.95) 1.645

SD of Detected Data    0.00914 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0101 0.0042

Median of Detected Data    0.00694 0.00202

Minimum Detected    0.00122 0.001

Maximum Detected    0.0223 0.0415

Maximum Non-Detect    0.0261 0.00628

Percent Non detects    57.14% 64.43%

Number of Detect Data    6 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    14 149

Number of Non-Detect Data    8 96

Area of Concern Data: Nickel, dissolved(mw-34-55)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0002543

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.476

Critical z (0.95) 1.645

SD of Detected Data    0.00697 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00591 0.0042

Median of Detected Data    0.00223 0.00202

Minimum Detected    0.001 0.001

Maximum Detected    0.0222 0.0415

Maximum Non-Detect    0.0261 0.00628

Percent Non detects    38.89% 64.43%

Number of Detect Data    11 53

Minimum Non-Detect    0.005 0.001

Number of Valid Data    18 149

Number of Non-Detect Data    7 96

Area of Concern Data: Nickel, dissolved(mw-34-80)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0017

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.928

Critical z (0.95) 1.645

SD of Detected Data    0.00402 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.00406 0.0042

Median of Detected Data    0.002 0.00202

Minimum Detected    0.00091 0.001

Maximum Detected    0.014 0.0415

Maximum Non-Detect    0.4 0.00628

Percent Non detects    41.18% 64.43%

Number of Detect Data    10 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    17 149

Number of Non-Detect Data    7 96

Area of Concern Data: Nickel, dissolved(pge-6)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0004411

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.326

Critical z (0.95) 1.645

SD of Detected Data    0.00477 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0048 0.0042

Median of Detected Data    0.0019 0.00202

Minimum Detected    0.0015 0.001

Maximum Detected    0.015 0.0415

Maximum Non-Detect    0.4 0.00628

Percent Non detects    40.00% 64.43%

Number of Detect Data    9 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    15 149

Number of Non-Detect Data    6 96

Area of Concern Data: Nickel, dissolved(pge-7)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0003031

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.429

Critical z (0.95) 1.645

SD of Detected Data    0.0141 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0101 0.0042

Median of Detected Data    0.0037 0.00202

Minimum Detected    0.0012 0.001

Maximum Detected    0.045 0.0415

Maximum Non-Detect    0.4 0.00628

Percent Non detects    47.06% 64.43%

Number of Detect Data    9 53

Minimum Non-Detect    0.02 0.001

Number of Valid Data    17 149

Number of Non-Detect Data    8 96

Area of Concern Data: Nickel, dissolved(pge-8)

Background Data: Nickel, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.599

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.25

Critical z (0.95) 1.645

SD of Detected Data    1.263 0.984

Site vs Background Gehan Test

Mean of Detected Data    1.916 2.587

Median of Detected Data    1.705 2.52

Minimum Detected    0.566 0.687

Maximum Detected    3.78 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    8 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    8 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(cw-1d)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.962

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.774

Critical z (0.95) 1.645

SD of Detected Data    0.48 0.984

Site vs Background Gehan Test

Mean of Detected Data    1.455 2.587

Median of Detected Data    1.495 2.52

Minimum Detected    0.832 0.687

Maximum Detected    2.31 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    8 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    8 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(cw-1m)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.993

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.44

Critical z (0.95) 1.645

SD of Detected Data    0.975 0.984

Site vs Background Gehan Test

Mean of Detected Data    1.032 2.587

Median of Detected Data    0.385 2.52

Minimum Detected    0.28 0.687

Maximum Detected    2.69 4.75

Maximum Non-Detect    0.5 0.5

Percent Non detects    12.50% 20.27%

Number of Detect Data    7 118

Minimum Non-Detect    0.5 0.1

Number of Valid Data    8 148

Number of Non-Detect Data    1 30

Area of Concern Data: Nitrate as Nitrogen(cw-2d)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.995

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.588

Critical z (0.95) 1.645

SD of Detected Data    0.131 0.984

Site vs Background Gehan Test

Mean of Detected Data    0.951 2.587

Median of Detected Data    0.98 2.52

Minimum Detected    0.703 0.687

Maximum Detected    1.09 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    8 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    8 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(cw-2m)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.999

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.975

Critical z (0.95) 1.645

SD of Detected Data    0.883 0.984

Site vs Background Gehan Test

Mean of Detected Data    0.77 2.587

Median of Detected Data    0.333 2.52

Minimum Detected    0.251 0.687

Maximum Detected    2.62 4.75

Maximum Non-Detect    0.5 0.5

Percent Non detects    12.50% 20.27%

Number of Detect Data    7 118

Minimum Non-Detect    0.5 0.1

Number of Valid Data    8 148

Number of Non-Detect Data    1 30

Area of Concern Data: Nitrate as Nitrogen(cw-3d)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.963

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.782

Critical z (0.95) 1.645

SD of Detected Data    1.859 0.984

Site vs Background Gehan Test

Mean of Detected Data    1.387 2.587

Median of Detected Data    0.789 2.52

Minimum Detected    0.594 0.687

Maximum Detected    5.98 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    8 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    8 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(cw-3m)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -3.436

Critical z (0.95) 1.645

SD of Detected Data    0.471 0.984

Site vs Background Gehan Test

Mean of Detected Data    0.586 2.587

Median of Detected Data    0.417 2.52

Minimum Detected    0.188 0.687

Maximum Detected    1.28 4.75

Maximum Non-Detect    0.5 0.5

Percent Non detects    12.50% 20.27%

Number of Detect Data    7 118

Minimum Non-Detect    0.5 0.1

Number of Valid Data    8 148

Number of Non-Detect Data    1 30

Area of Concern Data: Nitrate as Nitrogen(cw-4d)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.975

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.96

Critical z (0.95) 1.645

SD of Detected Data    0.253 0.984

Site vs Background Gehan Test

Mean of Detected Data    1.589 2.587

Median of Detected Data    1.55 2.52

Minimum Detected    1.18 0.687

Maximum Detected    1.96 4.75

Maximum Non-Detect    0.1 0.5

Percent Non detects    12.50% 20.27%

Number of Detect Data    7 118

Minimum Non-Detect    0.1 0.1

Number of Valid Data    8 148

Number of Non-Detect Data    1 30

Area of Concern Data: Nitrate as Nitrogen(cw-4m)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00728

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.443

Critical z (0.95) 1.645

SD of Detected Data    5.289 0.984

Site vs Background Gehan Test

Mean of Detected Data    6.898 2.587

Median of Detected Data    8.37 2.52

Minimum Detected    0.519 0.687

Maximum Detected    16.4 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    8 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    8 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-11)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0199

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.056

Critical z (0.95) 1.645

SD of Detected Data    2.207 0.984

Site vs Background Gehan Test

Mean of Detected Data    3.884 2.587

Median of Detected Data    5.275 2.52

Minimum Detected    1.106 0.687

Maximum Detected    5.74 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    8 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    8 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-14)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.901E-12

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 6.842

Critical z (0.95) 1.645

SD of Detected Data    4.533 0.984

Site vs Background Gehan Test

Mean of Detected Data    10.55 2.587

Median of Detected Data    9.835 2.52

Minimum Detected    2.484 0.687

Maximum Detected    25.1 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    20 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    20 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-20-70)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.499E-11

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 6.571

Critical z (0.95) 1.645

SD of Detected Data    4.593 0.984

Site vs Background Gehan Test

Mean of Detected Data    9.501 2.587

Median of Detected Data    9.6 2.52

Minimum Detected    2.935 0.687

Maximum Detected    23.2 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    19 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    19 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-20-100)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 5.938E-13

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 7.107

Critical z (0.95) 1.645

SD of Detected Data    3.195 0.984

Site vs Background Gehan Test

Mean of Detected Data    10.04 2.587

Median of Detected Data    10.6 2.52

Minimum Detected    6.097 0.687

Maximum Detected    20.4 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    19 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    19 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-20-130)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.159E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.515

Critical z (0.95) 1.645

SD of Detected Data    4.456 0.984

Site vs Background Gehan Test

Mean of Detected Data    11 2.587

Median of Detected Data    11.8 2.52

Minimum Detected    3.161 0.687

Maximum Detected    16 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    8 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    8 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-24b)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 4.053E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.941

Critical z (0.95) 1.645

SD of Detected Data    1.076 0.984

Site vs Background Gehan Test

Mean of Detected Data    3.514 2.587

Median of Detected Data    3.935 2.52

Minimum Detected    1.219 0.687

Maximum Detected    4.58 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    16 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    16 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-25)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 8.42E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.231

Critical z (0.95) 1.645

SD of Detected Data    1.624 0.984

Site vs Background Gehan Test

Mean of Detected Data    4.678 2.587

Median of Detected Data    4.9 2.52

Minimum Detected    1.332 0.687

Maximum Detected    7.84 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    17 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    17 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-26)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.998

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.844

Critical z (0.95) 1.645

SD of Detected Data    1.487 0.984

Site vs Background Gehan Test

Mean of Detected Data    2.064 2.587

Median of Detected Data    1.64 2.52

Minimum Detected    0.28 0.687

Maximum Detected    3.7 4.75

Maximum Non-Detect    0.5 0.5

Percent Non detects    58.33% 20.27%

Number of Detect Data    5 118

Minimum Non-Detect    0.5 0.1

Number of Valid Data    12 148

Number of Non-Detect Data    7 30

Area of Concern Data: Nitrate as Nitrogen(mw-30-50)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 4.966E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.328

Critical z (0.95) 1.645

SD of Detected Data    1.281 0.984

Site vs Background Gehan Test

Mean of Detected Data    4.466 2.587

Median of Detected Data    4.93 2.52

Minimum Detected    1.784 0.687

Maximum Detected    6.2 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    17 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    17 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(mw-31-60)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.995

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.598

Critical z (0.95) 1.645

SD of Detected Data    0.217 0.984

Site vs Background Gehan Test

Mean of Detected Data    1.192 2.587

Median of Detected Data    1.21 2.52

Minimum Detected    0.786 0.687

Maximum Detected    1.39 4.75

Maximum Non-Detect    1 0.5

Percent Non detects    12.50% 20.27%

Number of Detect Data    7 118

Minimum Non-Detect    1 0.1

Number of Valid Data    8 148

Number of Non-Detect Data    1 30

Area of Concern Data: Nitrate as Nitrogen(mw-34-100)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.502

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.00557

Critical z (0.95) 1.645

SD of Detected Data    1.183 0.984

Site vs Background Gehan Test

Mean of Detected Data    2.006 2.587

Median of Detected Data    2.35 2.52

Minimum Detected    0.252 0.687

Maximum Detected    3.44 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    16 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    16 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(ow-1d)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.289

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.556

Critical z (0.95) 1.645

SD of Detected Data    1.471 0.984

Site vs Background Gehan Test

Mean of Detected Data    2.49 2.587

Median of Detected Data    2.505 2.52

Minimum Detected    0.892 0.687

Maximum Detected    6.49 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    16 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    16 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(ow-1m)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00243

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.816

Critical z (0.95) 1.645

SD of Detected Data    0.558 0.984

Site vs Background Gehan Test

Mean of Detected Data    3.049 2.587

Median of Detected Data    3.17 2.52

Minimum Detected    1.68 0.687

Maximum Detected    4.02 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    14 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    14 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(ow-1s)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0185

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.086

Critical z (0.95) 1.645

SD of Detected Data    1.534 0.984

Site vs Background Gehan Test

Mean of Detected Data    3.152 2.587

Median of Detected Data    2.94 2.52

Minimum Detected    0.107 0.687

Maximum Detected    7.57 4.75

Maximum Non-Detect    0.1 0.5

Percent Non detects    6.67% 20.27%

Number of Detect Data    14 118

Minimum Non-Detect    0.1 0.1

Number of Valid Data    15 148

Number of Non-Detect Data    1 30

Area of Concern Data: Nitrate as Nitrogen(ow-2d)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0492

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.653

Critical z (0.95) 1.645

SD of Detected Data    1.573 0.984

Site vs Background Gehan Test

Mean of Detected Data    2.804 2.587

Median of Detected Data    2.62 2.52

Minimum Detected    0.574 0.687

Maximum Detected    7.16 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    15 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    15 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(ow-2m)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 9.223E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.214

Critical z (0.95) 1.645

SD of Detected Data    1.162 0.984

Site vs Background Gehan Test

Mean of Detected Data    4.384 2.587

Median of Detected Data    4.038 2.52

Minimum Detected    3.24 0.687

Maximum Detected    7.75 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    14 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    14 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(ow-2s)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.521

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.0519

Critical z (0.95) 1.645

SD of Detected Data    1.572 0.984

Site vs Background Gehan Test

Mean of Detected Data    2.146 2.587

Median of Detected Data    2.615 2.52

Minimum Detected    0.151 0.687

Maximum Detected    5.99 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    15 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    15 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(ow-5d)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.809

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.875

Critical z (0.95) 1.645

SD of Detected Data    1.939 0.984

Site vs Background Gehan Test

Mean of Detected Data    1.964 2.587

Median of Detected Data    1.4 2.52

Minimum Detected    0.51 0.687

Maximum Detected    8.155 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    15 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    15 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(ow-5m)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.214E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.221

Critical z (0.95) 1.645

SD of Detected Data    1.33 0.984

Site vs Background Gehan Test

Mean of Detected Data    3.851 2.587

Median of Detected Data    3.66 2.52

Minimum Detected    1.74 0.687

Maximum Detected    7.67 4.75

Maximum Non-Detect        N/A    0.5

Percent Non detects    0.00% 20.27%

Number of Detect Data    15 118

Minimum Non-Detect        N/A    0.1

Number of Valid Data    15 148

Number of Non-Detect Data    0 30

Area of Concern Data: Nitrate as Nitrogen(ow-5s)

Background Data: Nitrate as Nitrogen(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0002669

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.463

Critical z (0.95) 1.645

SD of Detected Data    0.00517 0.0027

Site vs Background Gehan Test

Mean of Detected Data    0.0055 0.0029

Median of Detected Data    0.00399 0.00199

Minimum Detected    0.00193 0.001

Maximum Detected    0.02 0.0136

Maximum Non-Detect    0.01 0.001

Percent Non detects    28.57% 30.20%

Number of Detect Data    10 104

Minimum Non-Detect    0.005 0.001

Number of Valid Data    14 149

Number of Non-Detect Data    4 45

Area of Concern Data: Selenium, dissolved(mw-10)

Background Data: Selenium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0002581

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.472

Critical z (0.95) 1.645

SD of Detected Data    0.00309 0.0027

Site vs Background Gehan Test

Mean of Detected Data    0.00669 0.0029

Median of Detected Data    0.00573 0.00199

Minimum Detected    0.0045 0.001

Maximum Detected    0.0136 0.0136

Maximum Non-Detect    0.01 0.001

Percent Non detects    30.00% 30.20%

Number of Detect Data    7 104

Minimum Non-Detect    0.005 0.001

Number of Valid Data    10 149

Number of Non-Detect Data    3 45

Area of Concern Data: Selenium, dissolved(mw-11)

Background Data: Selenium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 4.27E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.929

Critical z (0.95) 1.645

SD of Detected Data    0.00298 0.0027

Site vs Background Gehan Test

Mean of Detected Data    0.0111 0.0029

Median of Detected Data    0.0111 0.00199

Minimum Detected    0.00783 0.001

Maximum Detected    0.0181 0.0136

Maximum Non-Detect    0.01 0.001

Percent Non detects    30.77% 30.20%

Number of Detect Data    9 104

Minimum Non-Detect    0.005 0.001

Number of Valid Data    13 149

Number of Non-Detect Data    4 45

Area of Concern Data: Selenium, dissolved(mw-20-70)

Background Data: Selenium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.25E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.158

Critical z (0.95) 1.645

SD of Detected Data    0.0037 0.0027

Site vs Background Gehan Test

Mean of Detected Data    0.0142 0.0029

Median of Detected Data    0.013 0.00199

Minimum Detected    0.0107 0.001

Maximum Detected    0.023 0.0136

Maximum Non-Detect    0.01 0.001

Percent Non detects    8.33% 30.20%

Number of Detect Data    11 104

Minimum Non-Detect    0.01 0.001

Number of Valid Data    12 149

Number of Non-Detect Data    1 45

Area of Concern Data: Selenium, dissolved(mw-20-130)

Background Data: Selenium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.027

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.927

Critical z (0.95) 1.645

SD of Detected Data    0.00404 0.0027

Site vs Background Gehan Test

Mean of Detected Data    0.00395 0.0029

Median of Detected Data    0.00238 0.00199

Minimum Detected    0.00204 0.001

Maximum Detected    0.0131 0.0136

Maximum Non-Detect    0.01 0.001

Percent Non detects    30.00% 30.20%

Number of Detect Data    7 104

Minimum Non-Detect    0.005 0.001

Number of Valid Data    10 149

Number of Non-Detect Data    3 45

Area of Concern Data: Selenium, dissolved(mw-25)

Background Data: Selenium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.109

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.234

Critical z (0.95) 1.645

SD of Detected Data    0.00608 0.0027

Site vs Background Gehan Test

Mean of Detected Data    0.00676 0.0029

Median of Detected Data    0.0056 0.00199

Minimum Detected    0.00208 0.001

Maximum Detected    0.0171 0.0136

Maximum Non-Detect    0.01 0.001

Percent Non detects    64.29% 30.20%

Number of Detect Data    5 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    14 149

Number of Non-Detect Data    9 45

Area of Concern Data: Selenium, dissolved(ow-2d)

Background Data: Selenium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 7.867E-10

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 6.037

Critical z (0.95) 1.645

SD of Detected Data    0.0321 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0443 0.0162

Median of Detected Data    0.0379 0.0131

Minimum Detected    0.02 0.00102

Maximum Detected    0.165 0.0803

Maximum Non-Detect        N/A    0.0193

Percent Non detects    0.00% 14.77%

Number of Detect Data    17 127

Minimum Non-Detect        N/A    0.001

Number of Valid Data    17 149

Number of Non-Detect Data    0 22

Area of Concern Data: Vanadium, dissolved(mw-10)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.814

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.894

Critical z (0.95) 1.645

SD of Detected Data    0.0219 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0148 0.0162

Median of Detected Data    0.00831 0.0131

Minimum Detected    0.0036 0.00102

Maximum Detected    0.0859 0.0803

Maximum Non-Detect        N/A    0.0193

Percent Non detects    0.00% 14.77%

Number of Detect Data    13 127

Minimum Non-Detect        N/A    0.001

Number of Valid Data    13 149

Number of Non-Detect Data    0 22

Area of Concern Data: Vanadium, dissolved(mw-11)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.206E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.579

Critical z (0.95) 1.645

SD of Detected Data    0.0431 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0401 0.0162

Median of Detected Data    0.0308 0.0131

Minimum Detected    0.009 0.00102

Maximum Detected    0.218 0.0803

Maximum Non-Detect        N/A    0.0193

Percent Non detects    0.00% 14.77%

Number of Detect Data    20 127

Minimum Non-Detect        N/A    0.001

Number of Valid Data    20 149

Number of Non-Detect Data    0 22

Area of Concern Data: Vanadium, dissolved(mw-12)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.672

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.446

Critical z (0.95) 1.645

SD of Detected Data    0.0339 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0229 0.0162

Median of Detected Data    0.00961 0.0131

Minimum Detected    0.0034 0.00102

Maximum Detected    0.117 0.0803

Maximum Non-Detect    0.003 0.0193

Percent Non detects    6.25% 14.77%

Number of Detect Data    15 127

Minimum Non-Detect    0.003 0.001

Number of Valid Data    16 149

Number of Non-Detect Data    1 22

Area of Concern Data: Vanadium, dissolved(mw-20-70)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.989

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.288

Critical z (0.95) 1.645

SD of Detected Data    0.0553 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0291 0.0162

Median of Detected Data    0.00413 0.0131

Minimum Detected    0.0028 0.00102

Maximum Detected    0.172 0.0803

Maximum Non-Detect    0.01 0.0193

Percent Non detects    26.67% 14.77%

Number of Detect Data    11 127

Minimum Non-Detect    0.003 0.001

Number of Valid Data    15 149

Number of Non-Detect Data    4 22

Area of Concern Data: Vanadium, dissolved(mw-20-130)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.857

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.065

Critical z (0.95) 1.645

SD of Detected Data    0.0193 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0157 0.0162

Median of Detected Data    0.0112 0.0131

Minimum Detected    0.0051 0.00102

Maximum Detected    0.0733 0.0803

Maximum Non-Detect    0.003 0.0193

Percent Non detects    15.38% 14.77%

Number of Detect Data    11 127

Minimum Non-Detect    0.003 0.001

Number of Valid Data    13 149

Number of Non-Detect Data    2 22

Area of Concern Data: Vanadium, dissolved(mw-25)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 0.993

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.481

Critical z (0.95) 1.645

SD of Detected Data    0.0996 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0488 0.0162

Median of Detected Data    0.0065 0.0131

Minimum Detected    0.00115 0.00102

Maximum Detected    0.227 0.0803

Maximum Non-Detect    0.005 0.0193

Percent Non detects    44.44% 14.77%

Number of Detect Data    5 127

Minimum Non-Detect    0.001 0.001

Number of Valid Data    9 149

Number of Non-Detect Data    4 22

Area of Concern Data: Vanadium, dissolved(mw-34-55)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.996

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.66

Critical z (0.95) 1.645

SD of Detected Data    0.0739 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0282 0.0162

Median of Detected Data    0.00259 0.0131

Minimum Detected    0.0016 0.00102

Maximum Detected    0.238 0.0803

Maximum Non-Detect    0.005 0.0193

Percent Non detects    23.08% 14.77%

Number of Detect Data    10 127

Minimum Non-Detect    0.003 0.001

Number of Valid Data    13 149

Number of Non-Detect Data    3 22

Area of Concern Data: Vanadium, dissolved(mw-34-80)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.927

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.453

Critical z (0.95) 1.645

SD of Detected Data    0.0959 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.038 0.0162

Median of Detected Data    0.00614 0.0131

Minimum Detected    0.004 0.00102

Maximum Detected    0.326 0.0803

Maximum Non-Detect    0.003 0.0193

Percent Non detects    15.38% 14.77%

Number of Detect Data    11 127

Minimum Non-Detect    0.003 0.001

Number of Valid Data    13 149

Number of Non-Detect Data    2 22

Area of Concern Data: Vanadium, dissolved(mw-37d)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.465

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.089

Critical z (0.95) 1.645

SD of Detected Data    0.0336 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0236 0.0162

Median of Detected Data    0.0123 0.0131

Minimum Detected    0.00169 0.00102

Maximum Detected    0.122 0.0803

Maximum Non-Detect    0.003 0.0193

Percent Non detects    6.67% 14.77%

Number of Detect Data    14 127

Minimum Non-Detect    0.003 0.001

Number of Valid Data    15 149

Number of Non-Detect Data    1 22

Area of Concern Data: Vanadium, dissolved(ow-1d)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.632

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.337

Critical z (0.95) 1.645

SD of Detected Data    0.0192 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0181 0.0162

Median of Detected Data    0.0128 0.0131

Minimum Detected    0.00184 0.00102

Maximum Detected    0.0625 0.0803

Maximum Non-Detect    0.005 0.0193

Percent Non detects    14.29% 14.77%

Number of Detect Data    12 127

Minimum Non-Detect    0.005 0.001

Number of Valid Data    14 149

Number of Non-Detect Data    2 22

Area of Concern Data: Vanadium, dissolved(ow-1m)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.724

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.594

Critical z (0.95) 1.645

SD of Detected Data    0.0261 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0233 0.0162

Median of Detected Data    0.0161 0.0131

Minimum Detected    0.00148 0.00102

Maximum Detected    0.0862 0.0803

Maximum Non-Detect    0.005 0.0193

Percent Non detects    28.57% 14.77%

Number of Detect Data    10 127

Minimum Non-Detect    0.001 0.001

Number of Valid Data    14 149

Number of Non-Detect Data    4 22

Area of Concern Data: Vanadium, dissolved(ow-2d)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.768

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.733

Critical z (0.95) 1.645

SD of Detected Data    0.0273 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0202 0.0162

Median of Detected Data    0.0114 0.0131

Minimum Detected    0.0021 0.00102

Maximum Detected    0.0913 0.0803

Maximum Non-Detect    0.005 0.0193

Percent Non detects    15.38% 14.77%

Number of Detect Data    11 127

Minimum Non-Detect    0.005 0.001

Number of Valid Data    13 149

Number of Non-Detect Data    2 22

Area of Concern Data: Vanadium, dissolved(ow-2m)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.745

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.659

Critical z (0.95) 1.645

SD of Detected Data    0.033 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0249 0.0162

Median of Detected Data    0.013 0.0131

Minimum Detected    0.00166 0.00102

Maximum Detected    0.0966 0.0803

Maximum Non-Detect    0.005 0.0193

Percent Non detects    21.43% 14.77%

Number of Detect Data    11 127

Minimum Non-Detect    0.001 0.001

Number of Valid Data    14 149

Number of Non-Detect Data    3 22

Area of Concern Data: Vanadium, dissolved(ow-5d)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.697

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.516

Critical z (0.95) 1.645

SD of Detected Data    0.036 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0239 0.0162

Median of Detected Data    0.0111 0.0131

Minimum Detected    0.00181 0.00102

Maximum Detected    0.122 0.0803

Maximum Non-Detect    0.005 0.0193

Percent Non detects    14.29% 14.77%

Number of Detect Data    12 127

Minimum Non-Detect    0.005 0.001

Number of Valid Data    14 149

Number of Non-Detect Data    2 22

Area of Concern Data: Vanadium, dissolved(ow-5m)

Background Data: Vanadium, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00821

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.4

Critical z (0.95) 1.645

SD of Detected Data    0.108 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0802 0.0388

Median of Detected Data    0.0249 0.0281

Minimum Detected    0.0034 0.0106

Maximum Detected    0.363 0.137

Maximum Non-Detect    0.082 0.0162

Percent Non detects    3.70% 34.27%

Number of Detect Data    26 94

Minimum Non-Detect    0.082 0.01

Number of Valid Data    27 143

Number of Non-Detect Data    1 49

Area of Concern Data: Zinc, dissolved(mw-9)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.566

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.166

Critical z (0.95) 1.645

SD of Detected Data    0.142 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0782 0.0388

Median of Detected Data    0.024 0.0281

Minimum Detected    0.0053 0.0106

Maximum Detected    0.637 0.137

Maximum Non-Detect    0.0289 0.0162

Percent Non detects    28.21% 34.27%

Number of Detect Data    28 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    39 143

Number of Non-Detect Data    11 49

Area of Concern Data: Zinc, dissolved(mw-10)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.608

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.274

Critical z (0.95) 1.645

SD of Detected Data    0.129 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0743 0.0388

Median of Detected Data    0.021 0.0281

Minimum Detected    0.0053 0.0106

Maximum Detected    0.45 0.137

Maximum Non-Detect    0.0214 0.0162

Percent Non detects    25.71% 34.27%

Number of Detect Data    26 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    35 143

Number of Non-Detect Data    9 49

Area of Concern Data: Zinc, dissolved(mw-11)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.441

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.149

Critical z (0.95) 1.645

SD of Detected Data    0.0969 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0522 0.0388

Median of Detected Data    0.0223 0.0281

Minimum Detected    0.0046 0.0106

Maximum Detected    0.54 0.137

Maximum Non-Detect    0.0261 0.0162

Percent Non detects    26.83% 34.27%

Number of Detect Data    30 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    41 143

Number of Non-Detect Data    11 49

Area of Concern Data: Zinc, dissolved(mw-12)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0206

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.041

Critical z (0.95) 1.645

SD of Detected Data    0.119 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0911 0.0388

Median of Detected Data    0.0313 0.0281

Minimum Detected    0.0068 0.0106

Maximum Detected    0.451 0.137

Maximum Non-Detect    0.0758 0.0162

Percent Non detects    14.81% 34.27%

Number of Detect Data    23 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    27 143

Number of Non-Detect Data    4 49

Area of Concern Data: Zinc, dissolved(mw-13)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00218

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.851

Critical z (0.95) 1.645

SD of Detected Data    0.116 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.085 0.0388

Median of Detected Data    0.0406 0.0281

Minimum Detected    0.008 0.0106

Maximum Detected    0.498 0.137

Maximum Non-Detect    0.0676 0.0162

Percent Non detects    7.69% 34.27%

Number of Detect Data    24 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    26 143

Number of Non-Detect Data    2 49

Area of Concern Data: Zinc, dissolved(mw-14)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0791

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.411

Critical z (0.95) 1.645

SD of Detected Data    0.106 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0692 0.0388

Median of Detected Data    0.037 0.0281

Minimum Detected    0.004 0.0106

Maximum Detected    0.419 0.137

Maximum Non-Detect    0.0356 0.0162

Percent Non detects    12.50% 34.27%

Number of Detect Data    21 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    24 143

Number of Non-Detect Data    3 49

Area of Concern Data: Zinc, dissolved(mw-15)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00241

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.819

Critical z (0.95) 1.645

SD of Detected Data    0.111 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0869 0.0388

Median of Detected Data    0.043 0.0281

Minimum Detected    0.011 0.0106

Maximum Detected    0.398 0.137

Maximum Non-Detect    0.0315 0.0162

Percent Non detects    13.64% 34.27%

Number of Detect Data    19 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    22 143

Number of Non-Detect Data    3 49

Area of Concern Data: Zinc, dissolved(mw-19)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0106

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.305

Critical z (0.95) 1.645

SD of Detected Data    0.129 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0912 0.0388

Median of Detected Data    0.027 0.0281

Minimum Detected    0.0112 0.0106

Maximum Detected    0.53 0.137

Maximum Non-Detect    0.0611 0.0162

Percent Non detects    22.22% 34.27%

Number of Detect Data    28 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    36 143

Number of Non-Detect Data    8 49

Area of Concern Data: Zinc, dissolved(mw-20-70)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.71E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.037

Critical z (0.95) 1.645

SD of Detected Data    0.112 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0996 0.0388

Median of Detected Data    0.054 0.0281

Minimum Detected    0.0065 0.0106

Maximum Detected    0.486 0.137

Maximum Non-Detect    0.0558 0.0162

Percent Non detects    8.70% 34.27%

Number of Detect Data    21 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    23 143

Number of Non-Detect Data    2 49

Area of Concern Data: Zinc, dissolved(mw-20-100)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0001792

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.569

Critical z (0.95) 1.645

SD of Detected Data    0.0974 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.097 0.0388

Median of Detected Data    0.053 0.0281

Minimum Detected    0.0102 0.0106

Maximum Detected    0.445 0.137

Maximum Non-Detect    0.1 0.0162

Percent Non detects    20.59% 34.27%

Number of Detect Data    27 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    34 143

Number of Non-Detect Data    7 49

Area of Concern Data: Zinc, dissolved(mw-20-130)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00725

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.444

Critical z (0.95) 1.645

SD of Detected Data    0.215 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.181 0.0388

Median of Detected Data    0.0818 0.0281

Minimum Detected    0.0053 0.0106

Maximum Detected    0.692 0.137

Maximum Non-Detect    0.097 0.0162

Percent Non detects    20.00% 34.27%

Number of Detect Data    20 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    25 143

Number of Non-Detect Data    5 49

Area of Concern Data: Zinc, dissolved(mw-21)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0227

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.001

Critical z (0.95) 1.645

SD of Detected Data    0.154 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0911 0.0388

Median of Detected Data    0.0473 0.0281

Minimum Detected    0.0068 0.0106

Maximum Detected    0.734 0.137

Maximum Non-Detect    0.0487 0.0162

Percent Non detects    18.52% 34.27%

Number of Detect Data    22 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    27 143

Number of Non-Detect Data    5 49

Area of Concern Data: Zinc, dissolved(mw-22)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.025

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.96

Critical z (0.95) 1.645

SD of Detected Data    0.198 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.123 0.0388

Median of Detected Data    0.0464 0.0281

Minimum Detected    0.0066 0.0106

Maximum Detected    0.817 0.137

Maximum Non-Detect    0.0405 0.0162

Percent Non detects    15.38% 34.27%

Number of Detect Data    22 94

Minimum Non-Detect    0.02 0.01

Number of Valid Data    26 143

Number of Non-Detect Data    4 49

Area of Concern Data: Zinc, dissolved(mw-23)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00123

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.028

Critical z (0.95) 1.645

SD of Detected Data    0.149 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.104 0.0388

Median of Detected Data    0.0412 0.0281

Minimum Detected    0.0056 0.0106

Maximum Detected    0.62 0.137

Maximum Non-Detect    0.0541 0.0162

Percent Non detects    16.00% 34.27%

Number of Detect Data    21 94

Minimum Non-Detect    0.02 0.01

Number of Valid Data    25 143

Number of Non-Detect Data    4 49

Area of Concern Data: Zinc, dissolved(mw-24a)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00596

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.515

Critical z (0.95) 1.645

SD of Detected Data    0.124 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0868 0.0388

Median of Detected Data    0.03 0.0281

Minimum Detected    0.0096 0.0106

Maximum Detected    0.468 0.137

Maximum Non-Detect    0.0805 0.0162

Percent Non detects    13.04% 34.27%

Number of Detect Data    20 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    23 143

Number of Non-Detect Data    3 49

Area of Concern Data: Zinc, dissolved(mw-24b)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00213

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.858

Critical z (0.95) 1.645

SD of Detected Data    0.0516 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.068 0.0388

Median of Detected Data    0.055 0.0281

Minimum Detected    0.009 0.0106

Maximum Detected    0.152 0.137

Maximum Non-Detect    0.0739 0.0162

Percent Non detects    13.64% 34.27%

Number of Detect Data    19 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    22 143

Number of Non-Detect Data    3 49

Area of Concern Data: Zinc, dissolved(mw-24br)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0181

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.094

Critical z (0.95) 1.645

SD of Detected Data    0.125 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0887 0.0388

Median of Detected Data    0.04 0.0281

Minimum Detected    0.0073 0.0106

Maximum Detected    0.555 0.137

Maximum Non-Detect    0.02 0.0162

Percent Non detects    20.69% 34.27%

Number of Detect Data    23 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    29 143

Number of Non-Detect Data    6 49

Area of Concern Data: Zinc, dissolved(mw-25)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 3.558E-05

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.972

Critical z (0.95) 1.645

SD of Detected Data    0.131 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.105 0.0388

Median of Detected Data    0.049 0.0281

Minimum Detected    0.0088 0.0106

Maximum Detected    0.514 0.137

Maximum Non-Detect    0.0665 0.0162

Percent Non detects    8.00% 34.27%

Number of Detect Data    23 94

Minimum Non-Detect    0.02 0.01

Number of Valid Data    25 143

Number of Non-Detect Data    2 49

Area of Concern Data: Zinc, dissolved(mw-26)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0706

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.471

Critical z (0.95) 1.645

SD of Detected Data    0.119 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0875 0.0388

Median of Detected Data    0.0299 0.0281

Minimum Detected    0.0053 0.0106

Maximum Detected    0.44 0.137

Maximum Non-Detect    0.194 0.0162

Percent Non detects    18.18% 34.27%

Number of Detect Data    18 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    22 143

Number of Non-Detect Data    4 49

Area of Concern Data: Zinc, dissolved(mw-27-20)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0736

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.45

Critical z (0.95) 1.645

SD of Detected Data    0.0706 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0613 0.0388

Median of Detected Data    0.053 0.0281

Minimum Detected    0.0053 0.0106

Maximum Detected    0.286 0.137

Maximum Non-Detect    0.168 0.0162

Percent Non detects    9.52% 34.27%

Number of Detect Data    19 94

Minimum Non-Detect    0.0482 0.01

Number of Valid Data    21 143

Number of Non-Detect Data    2 49

Area of Concern Data: Zinc, dissolved(mw-28-25)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.00932

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.353

Critical z (0.95) 1.645

SD of Detected Data    0.102 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.077 0.0388

Median of Detected Data    0.046 0.0281

Minimum Detected    0.0049 0.0106

Maximum Detected    0.356 0.137

Maximum Non-Detect    0.0703 0.0162

Percent Non detects    4.55% 34.27%

Number of Detect Data    21 94

Minimum Non-Detect    0.0703 0.01

Number of Valid Data    22 143

Number of Non-Detect Data    1 49

Area of Concern Data: Zinc, dissolved(mw-29)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.07

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.476

Critical z (0.95) 1.645

SD of Detected Data    0.135 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0749 0.0388

Median of Detected Data    0.0365 0.0281

Minimum Detected    0.008 0.0106

Maximum Detected    0.597 0.137

Maximum Non-Detect    0.0428 0.0162

Percent Non detects    18.18% 34.27%

Number of Detect Data    18 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    22 143

Number of Non-Detect Data    4 49

Area of Concern Data: Zinc, dissolved(mw-30-30)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.001

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.09

Critical z (0.95) 1.645

SD of Detected Data    0.0848 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0807 0.0388

Median of Detected Data    0.036 0.0281

Minimum Detected    0.0073 0.0106

Maximum Detected    0.274 0.137

Maximum Non-Detect    0.0635 0.0162

Percent Non detects    8.70% 34.27%

Number of Detect Data    21 94

Minimum Non-Detect    0.02 0.01

Number of Valid Data    23 143

Number of Non-Detect Data    2 49

Area of Concern Data: Zinc, dissolved(mw-31-60)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.876

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.157

Critical z (0.95) 1.645

SD of Detected Data        N/A    0.0283

Site vs Background Gehan Test

Mean of Detected Data        N/A    0.0388

Median of Detected Data        N/A    0.0281

Minimum Detected        N/A    0.0106

Maximum Detected        N/A    0.137

Maximum Non-Detect    0.01 0.0162

Percent Non detects    100.00% 34.27%

Number of Detect Data    0 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    1 143

Number of Non-Detect Data    1 49

Area of Concern Data: Zinc, dissolved(mw-31-135)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0353

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.808

Critical z (0.95) 1.645

SD of Detected Data    0.157 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.223 0.0388

Median of Detected Data    0.297 0.0281

Minimum Detected    0.0398 0.0106

Maximum Detected    0.381 0.137

Maximum Non-Detect    0.2 0.0162

Percent Non detects    44.44% 34.27%

Number of Detect Data    5 94

Minimum Non-Detect    0.02 0.01

Number of Valid Data    9 143

Number of Non-Detect Data    4 49

Area of Concern Data: Zinc, dissolved(mw-32-35)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.214

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.791

Critical z (0.95) 1.645

SD of Detected Data    0.048 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0536 0.0388

Median of Detected Data    0.0349 0.0281

Minimum Detected    0.0141 0.0106

Maximum Detected    0.163 0.137

Maximum Non-Detect    0.0831 0.0162

Percent Non detects    35.71% 34.27%

Number of Detect Data    9 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    14 143

Number of Non-Detect Data    5 49

Area of Concern Data: Zinc, dissolved(mw-34-55)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 0.481

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.0472

Critical z (0.95) 1.645

SD of Detected Data    0.0234 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0479 0.0388

Median of Detected Data    0.037 0.0281

Minimum Detected    0.0232 0.0106

Maximum Detected    0.0854 0.137

Maximum Non-Detect    0.0755 0.0162

Percent Non detects    50.00% 34.27%

Number of Detect Data    9 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    18 143

Number of Non-Detect Data    9 49

Area of Concern Data: Zinc, dissolved(mw-34-80)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.927

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.456

Critical z (0.95) 1.645

SD of Detected Data    0.0313 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0386 0.0388

Median of Detected Data    0.0266 0.0281

Minimum Detected    0.011 0.0106

Maximum Detected    0.0918 0.137

Maximum Non-Detect    0.02 0.0162

Percent Non detects    61.54% 34.27%

Number of Detect Data    5 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    13 143

Number of Non-Detect Data    8 49

Area of Concern Data: Zinc, dissolved(mw-37d)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.869

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.124

Critical z (0.95) 1.645

SD of Detected Data    0.112 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0781 0.0388

Median of Detected Data    0.0264 0.0281

Minimum Detected    0.0238 0.0106

Maximum Detected    0.278 0.137

Maximum Non-Detect    0.02 0.0162

Percent Non detects    64.29% 34.27%

Number of Detect Data    5 94

Minimum Non-Detect    0.01 0.01

Number of Valid Data    14 143

Number of Non-Detect Data    9 49

Area of Concern Data: Zinc, dissolved(ow-5m)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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P-Value 0.017

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.121

Critical z (0.95) 1.645

SD of Detected Data    0.365 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.142 0.0388

Median of Detected Data    0.037 0.0281

Minimum Detected    0.0067 0.0106

Maximum Detected    1.5 0.137

Maximum Non-Detect    0.005 0.0162

Percent Non detects    5.88% 34.27%

Number of Detect Data    16 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    17 143

Number of Non-Detect Data    1 49

Area of Concern Data: Zinc, dissolved(pge-6)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files
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P-Value 0.0123

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.249

Critical z (0.95) 1.645

SD of Detected Data    0.0297 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0379 0.0388

Median of Detected Data    0.029 0.0281

Minimum Detected    0.01 0.0106

Maximum Detected    0.125 0.137

Maximum Non-Detect        N/A    0.0162

Percent Non detects    0.00% 34.27%

Number of Detect Data    15 94

Minimum Non-Detect        N/A    0.01

Number of Valid Data    15 143

Number of Non-Detect Data    0 49

Area of Concern Data: Zinc, dissolved(pge-7)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 5.903E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.381

Critical z (0.95) 1.645

SD of Detected Data    0.24 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.177 0.0388

Median of Detected Data    0.08 0.0281

Minimum Detected    0.015 0.0106

Maximum Detected    0.82 0.137

Maximum Non-Detect        N/A    0.0162

Percent Non detects    0.00% 34.27%

Number of Detect Data    17 94

Minimum Non-Detect        N/A    0.01

Number of Valid Data    17 143

Number of Non-Detect Data    0 49

Area of Concern Data: Zinc, dissolved(pge-8)

Background Data: Zinc, dissolved(1)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Single Chemical Input Files



Site-Wide 

 

ProUCL Outputs - Floodplain 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

A-D Test Statistic 2.14 Nonparametric Statistics

Theta Star 0.0117

nu star 360.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.674 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0351

   95% BCA Bootstrap UCL 0.0355

Mean in Original Scale 0.0312

SD in Original Scale 0.028

MLE yields a negative mean Mean in Log Scale -3.779

SD in Log Scale 0.792

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0248 SD 0.444

   95% DL/2 (t) UCL 0.0384    95%  H-Stat (DL/2) UCL 0.0342

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.035 Mean -3.483

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.769 Lilliefors Test Statistic 0.827

5% Lilliefors Critical Value 0.923 5% Lilliefors Critical Value 0.923

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.97%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 143

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.101 Maximum Non-Detect -2.293

SD of Detected 0.0327 SD of Detected 0.358

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.164 Maximum Detected -1.808

Mean of Detected 0.0784 Mean of Detected -2.614

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0509 Minimum Detected -2.978

Number of Distinct Detected Data 27 Number of Non-Detect Data 122

Percent Non-Detects 81.88%

Aluminum, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 27

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 46

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.101 Mean of Detected -2.382

SD of Detected 0.0569 SD of Detected 0.598

Minimum Detected 0.0605 Minimum Detected -2.805

Maximum Detected 0.141 Maximum Detected -1.959

Percent Non-Detects 95.65%

Raw Statistics Log-transformed Statistics

Number of Valid Data 46 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 44

Note: DL/2 is not a recommended method.

Aluminum, dissolved (flood)

General Statistics

   95% Gamma Approximate UCL 0.128    95% KM (% Bootstrap) UCL 0.0594

   95% Adjusted Gamma UCL 0.128

Nu star 2100 Potential UCLs to Use

AppChi2 1995    95% KM (t) UCL 0.0583

k star 7.048 99% KM (Chebyshev) UCL 0.0703

Theta star 0.0173

Median 0.133 95% KM (Chebyshev) UCL 0.0622

SD 0.0396 97.5% KM (Chebyshev) UCL 0.0649

Maximum 0.173    95% KM (BCA) UCL 0.0605

Mean 0.122    95% KM (Percentile Bootstrap) UCL 0.0594

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.058

Minimum 0.0181    95% KM (bootstrap t) UCL 0.0587

   95% KM (t) UCL 0.0583

Assuming Gamma Distribution    95% KM (z) UCL 0.0583

5% K-S Critical Value 0.168 SD 0.0173

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00144

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

K-S Test Statistic 0.746 Mean 0.0559
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Number of Distinct Detected Data 17 Number of Non-Detect Data 229

Percent Non-Detects 92.34%

Aluminum, dissolved (no flood)

General Statistics

Number of Valid Data 248 Number of Detected Data 19

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0669

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0791

k star     N/A    99% KM (Chebyshev) UCL 0.0891

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0741

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.0668

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.115

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00268

   95% KM (t) UCL 0.0669

K-S Test Statistic     N/A    Mean 0.0624

5% K-S Critical Value     N/A    SD 0.0123

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.0644    95%  H-Stat (DL/2) UCL 0.0527

Mean 0.0482 Mean -3.418

SD 0.0654 SD 0.693

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1
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k star 0.785 99% KM (Chebyshev) UCL 0.0891

Theta star 0.448

Median 0.372 95% KM (Chebyshev) UCL 0.0722

SD 0.196 97.5% KM (Chebyshev) UCL 0.0779

Maximum 0.749    95% KM (BCA) UCL 0.0687

Mean 0.352    95% KM (Percentile Bootstrap) UCL 0.066

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0629

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0732

   95% KM (t) UCL 0.064

Assuming Gamma Distribution    95% KM (z) UCL 0.064

5% K-S Critical Value 0.201 SD 0.0463

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00302

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 0.059

A-D Test Statistic 2.186 Nonparametric Statistics

Theta Star 0.0787

nu star 60.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.583 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0222

   95% BCA Bootstrap UCL 0.0256

Mean in Original Scale 0.016

SD in Original Scale 0.0533

MLE method failed to converge properly Mean in Log Scale -5.504

SD in Log Scale 1.643

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0601 SD 0.51

   95% DL/2 (t) UCL 0.045    95%  H-Stat (DL/2) UCL 0.036

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0387 Mean -3.508

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.449 Lilliefors Test Statistic 0.762

5% Lilliefors Critical Value 0.901 5% Lilliefors Critical Value 0.901

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.60%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 247

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.52 Maximum Non-Detect -0.654

SD of Detected 0.157 SD of Detected 0.643

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 0.749 Maximum Detected -0.289

Mean of Detected 0.125 Mean of Detected -2.379

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0535 Minimum Detected -2.928
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.398    95% KM (% Bootstrap) UCL 0.066

   95% Adjusted Gamma UCL 0.398

Nu star 389.5 Potential UCLs to Use

AppChi2 344.8    95% KM (t) UCL 0.064
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 14.21 Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL 0.246

SD in Original Scale 0.174

   95% Percentile Bootstrap UCL 0.242

SD in Log Scale 0.728

Mean in Original Scale 0.218

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.787

   95% DL/2 (t) UCL 0.293    95%  H-Stat (DL/2) UCL 0.276

Mean 0.277 Mean -1.328

SD 0.12 SD 0.248

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.818 5% Lilliefors Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.815 Lilliefors Test Statistic 0.854

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.178 SD of Detected 0.22

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 1.06 Maximum Detected 0.0583

Mean of Detected 0.751 Mean of Detected -0.308

Raw Statistics Log-transformed Statistics

Minimum Detected 0.586 Minimum Detected -0.534

Number of Distinct Detected Data 8 Number of Non-Detect Data 141

Percent Non-Detects 94.63%

Ammonia as nitrogen (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 8

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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DL/2 Substitution Method DL/2 Substitution Method

Mean 1.088 Mean -0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.265 Lilliefors Test Statistic 0.0736

5% Lilliefors Critical Value 0.1 5% Lilliefors Critical Value 0.1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 69.03%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 156

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 70

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 3.335 SD of Detected 1.095

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 13.6 Maximum Detected 2.61

Mean of Detected 2.742 Mean of Detected 0.425

Raw Statistics Log-transformed Statistics

Minimum Detected 0.062 Minimum Detected -2.781

Number of Distinct Detected Data 62 Number of Non-Detect Data 148

Percent Non-Detects 65.49%

Ammonia as nitrogen (flood)

General Statistics

Number of Valid Data 226 Number of Detected Data 78

   95% Adjusted Gamma UCL 1.461

Note: DL/2 is not a recommended method.

AppChi2 4615    95% KM (t) UCL 0.603

   95% Gamma Approximate UCL 1.46

Theta star 0.0881

Nu star 4775 Potential UCLs to Use

SD 0.309 97.5% KM (Chebyshev) UCL 0.624

k star 16.02 99% KM (Chebyshev) UCL 0.642

Mean 1.411    95% KM (Percentile Bootstrap) UCL 0.668

Median 1.502 95% KM (Chebyshev) UCL 0.615

Minimum 0.489    95% KM (bootstrap t) UCL 0.61

Maximum 1.765    95% KM (BCA) UCL 0.678

Assuming Gamma Distribution    95% KM (z) UCL 0.603

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.615

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0047

   95% KM (t) UCL 0.603

K-S Test Statistic 0.716 Mean 0.595

5% K-S Critical Value 0.294 SD 0.0537

A-D Test Statistic 0.664 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

nu star 227.3

Theta Star 0.0529
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Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 1 Maximum Non-Detect 0

Mean of Detected 5.262 Mean of Detected -0.834

SD of Detected 27.67 SD of Detected 1.621

Minimum Detected 0.07 Minimum Detected -2.659

Maximum Detected 180 Maximum Detected 5.193

Percent Non-Detects 87.76%

Raw Statistics Log-transformed Statistics

Number of Valid Data 343 Number of Detected Data 42

Number of Distinct Detected Data 26 Number of Non-Detect Data 301

Note: DL/2 is not a recommended method.

Ammonia as nitrogen (no flood)

General Statistics

   95% Gamma Approximate UCL 2.798

   95% Adjusted Gamma UCL 2.799

Nu star 1138 Potential UCLs to Use

AppChi2 1060    95% KM (BCA) UCL 1.385

k star 2.517 99% KM (Chebyshev) UCL 2.561

Theta star 1.036

Median 2.416 95% KM (Chebyshev) UCL 1.691

SD 1.975 97.5% KM (Chebyshev) UCL 1.985

Maximum 13.6    95% KM (BCA) UCL 1.385

Mean 2.608    95% KM (Percentile Bootstrap) UCL 1.318

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.226

Minimum 0.062    95% KM (bootstrap t) UCL 1.287

   95% KM (t) UCL 1.27

Assuming Gamma Distribution    95% KM (z) UCL 1.269

5% K-S Critical Value 0.104 SD 2.318

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.156

5% A-D Critical Value 0.782 Kaplan-Meier (KM) Method

K-S Test Statistic 0.782 Mean 1.013

A-D Test Statistic 2.479 Nonparametric Statistics

Theta Star 2.853

nu star 149.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.961 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 1.272

   95% BCA Bootstrap UCL 1.362

Mean in Original Scale 1.034

SD in Original Scale 2.316

MLE yields a negative mean Mean in Log Scale -1.571

SD in Log Scale 1.894

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 2.293 SD 1.255

   95% DL/2 (t) UCL 1.34    95%  H-Stat (DL/2) UCL 0.759
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   95% Adjusted Gamma UCL 18.66

Note: DL/2 is not a recommended method.

AppChi2 273.7    95% KM (Chebyshev) UCL 3.078

   95% Gamma Approximate UCL 18.65

Theta star 35.57

Nu star 313.7 Potential UCLs to Use

SD 24.17 97.5% KM (Chebyshev) UCL 4.079

k star 0.457 99% KM (Chebyshev) UCL 6.046

Mean 16.27    95% KM (Percentile Bootstrap) UCL 1.811

Median 4.2 95% KM (Chebyshev) UCL 3.078

Minimum 0.07    95% KM (bootstrap t) UCL 11.77

Maximum 180    95% KM (BCA) UCL 1.822

Assuming Gamma Distribution    95% KM (z) UCL 1.637

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.628

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.531

   95% KM (t) UCL 1.639

K-S Test Statistic 0.868 Mean 0.764

5% K-S Critical Value 0.149 SD 9.713

A-D Test Statistic 7.05 Nonparametric Statistics

5% A-D Critical Value 0.868 Kaplan-Meier (KM) Method

nu star 23.15

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.276 Data do not follow a Discernable Distribution (0.05)

Theta Star 19.09

   95% BCA Bootstrap UCL 2.391

SD in Original Scale 9.728

   95% Percentile Bootstrap UCL 1.823

SD in Log Scale 1.618

Mean in Original Scale 0.775

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.583

   95% DL/2 (t) UCL 1.714    95%  H-Stat (DL/2) UCL 0.345

Mean 0.849 Mean -1.448

SD 9.721 SD 0.761

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.942 5% Lilliefors Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.189 Lilliefors Test Statistic 0.822

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.79%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 332
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5% Lilliefors Critical Value 0.762 5% Lilliefors Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.806 Lilliefors Test Statistic 0.911

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.94%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 75

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0712 SD of Detected 1.223

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Detected 0.155 Maximum Detected -1.864

Mean of Detected 0.0772 Mean of Detected -3.054

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0088 Minimum Detected -4.733

Number of Distinct Detected Data 5 Number of Non-Detect Data 74

Percent Non-Detects 93.67%

Antimony, dissolved (flood)

General Statistics

Number of Valid Data 79 Number of Detected Data 5

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Antimony, dissolved (background) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 148

Percent Non-Detects 99.33%

Antimony, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 1

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Maximum Detected 0.0209 Maximum Detected -3.868

Mean of Detected 0.0121 Mean of Detected -4.606

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0033 Minimum Detected -5.714

Number of Distinct Detected Data 4 Number of Non-Detect Data 301

Percent Non-Detects 98.69%

Antimony, dissolved (no flood)

General Statistics

Number of Valid Data 305 Number of Detected Data 4

   95% Adjusted Gamma UCL 2.33

Note: DL/2 is not a recommended method.

AppChi2 99.69    95% KM (t) UCL 0.018

   95% Gamma Approximate UCL 2.32    95% KM (Percentile Bootstrap) UCL 0.0487

Theta star 2.359

Nu star 124.5 Potential UCLs to Use

SD 1.573 97.5% KM (Chebyshev) UCL 0.0313

k star 0.788 99% KM (Chebyshev) UCL 0.042

Mean 1.858    95% KM (Percentile Bootstrap) UCL 0.0487

Median 1.535 95% KM (Chebyshev) UCL 0.0258

Minimum 0.00341    95% KM (bootstrap t) UCL 0.023

Maximum 5.176    95% KM (BCA) UCL 0.153

Assuming Gamma Distribution    95% KM (z) UCL 0.0179

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0243

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00291

   95% KM (t) UCL 0.018

K-S Test Statistic 0.69 Mean 0.0131

5% K-S Critical Value 0.364 SD 0.0231

A-D Test Statistic 0.386 Nonparametric Statistics

5% A-D Critical Value 0.69 Kaplan-Meier (KM) Method

nu star 5.948

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.595 Data appear Normal at 5% Significance Level

Theta Star 0.13

   95% BCA Bootstrap UCL 0.0127

SD in Original Scale 0.0248

   95% Percentile Bootstrap UCL 0.0102

SD in Log Scale 3.69

Mean in Original Scale 0.00518

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -10.69

   95% DL/2 (t) UCL 0.011    95%  H-Stat (DL/2) UCL 0.00345

Mean 0.00641 Mean -6.323

SD 0.0246 SD 0.998

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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SD 0.262 97.5% KM (Chebyshev) UCL 0.00392

Mean 0.407    95% KM (Percentile Bootstrap) UCL 0.0131

Median 0.394 95% KM (Chebyshev) UCL 0.00377

Minimum 0.0033    95% KM (bootstrap t) UCL 0.00351

Maximum 0.881    95% KM (BCA) UCL 0.0209

Assuming Gamma Distribution    95% KM (z) UCL 0.00355

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00842

Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.126E-05

   95% KM (t) UCL 0.00355

K-S Test Statistic 0.66 Mean 0.00342

5% K-S Critical Value 0.397 SD 0.00123

A-D Test Statistic 0.307 Nonparametric Statistics

5% A-D Critical Value 0.66 Kaplan-Meier (KM) Method

nu star 6.914

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.864 Data appear Normal at 5% Significance Level

Theta Star 0.014

   95% BCA Bootstrap UCL 0.0004591

SD in Original Scale 0.00156

   95% Percentile Bootstrap UCL 0.000401

SD in Log Scale 3.007

Mean in Original Scale 0.0002335

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -12.45

   95% DL/2 (t) UCL 0.00186    95%  H-Stat (DL/2) UCL 0.0017

Mean 0.00172 Mean -6.488

SD 0.00151 SD 0.416

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.748 5% Lilliefors Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.983 Lilliefors Test Statistic 0.905

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.02%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 302

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00723 SD of Detected 0.786

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215
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   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 796.4    95% KM (t) UCL 0.00355

   95% Gamma Approximate UCL 0.441    95% KM (Percentile Bootstrap) UCL 0.0131

Theta star 0.288

Nu star 863.6 Potential UCLs to Use

k star 1.416 99% KM (Chebyshev) UCL 0.00422
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K-S Test Statistic 0.76 Mean 0.00586

5% K-S Critical Value 0.0826 SD 0.0039

A-D Test Statistic 1.568 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

nu star 703.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.728 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00219

   95% BCA Bootstrap UCL 0.00647

   95% MLE (Tiku) UCL 0.00637 SD in Original Scale 0.00391

   95% Percentile Bootstrap UCL 0.0064

SD 0.00397 SD in Log Scale 0.671

   95% MLE (t) UCL 0.00639 Mean in Original Scale 0.00586

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00582 Mean in Log Scale -5.346

   95% DL/2 (t) UCL 0.00642    95%  H-Stat (DL/2) UCL 0.0066

Mean 0.00585 Mean -5.362

SD 0.00393 SD 0.715

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.078 5% Lilliefors Critical Value 0.078

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.161 Lilliefors Test Statistic 0.105

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00389 SD of Detected 0.634

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0191 Maximum Detected -3.958

Mean of Detected 0.00598 Mean of Detected -5.31

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00107 Minimum Detected -6.84

Number of Distinct Detected Data 118 Number of Non-Detect Data 3

Percent Non-Detects 2.27%

Arsenic, dissolved (background)

General Statistics

Number of Valid Data 132 Number of Detected Data 129

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Mean in Original Scale 0.00428

MLE method failed to converge properly Mean in Log Scale -5.812

SD in Log Scale 0.81

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00464 SD 0.706

   95% DL/2 (t) UCL 0.0055    95%  H-Stat (DL/2) UCL 0.00516

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00483 Mean -5.62

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.197 Lilliefors Test Statistic 0.189

5% Lilliefors Critical Value 0.109 5% Lilliefors Critical Value 0.109

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 134

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.04 Maximum Non-Detect -3.219

SD of Detected 0.00576 SD of Detected 0.859

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0244 Maximum Detected -3.713

Mean of Detected 0.00601 Mean of Detected -5.494

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00109 Minimum Detected -6.822

Number of Distinct Detected Data 63 Number of Non-Detect Data 68

Percent Non-Detects 50.75%

Arsenic, dissolved (flood)

General Statistics

Number of Valid Data 134 Number of Detected Data 66

   95% Adjusted Gamma UCL 0.00675

Note: DL/2 is not a recommended method.

AppChi2 247.8    95% KM (BCA) UCL 0.00644

   95% Gamma Approximate UCL 0.00674

Theta star 0.00539

Nu star 286 Potential UCLs to Use

SD 0.00394 97.5% KM (Chebyshev) UCL 0.00799

k star 1.083 99% KM (Chebyshev) UCL 0.00925

Mean 0.00584    95% KM (Percentile Bootstrap) UCL 0.00641

Median 0.00538 95% KM (Chebyshev) UCL 0.00735

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00649

Maximum 0.0191    95% KM (BCA) UCL 0.00644

Assuming Gamma Distribution    95% KM (z) UCL 0.00642

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00643

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0003405

   95% KM (t) UCL 0.00643
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.375 Lilliefors Test Statistic 0.146

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 30

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.80%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 296

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 0.0167 Mean of Detected -5.252

SD of Detected 0.0326 SD of Detected 1.347

Minimum Detected 0.00105 Minimum Detected -6.859

Maximum Detected 0.157 Maximum Detected -1.852

Percent Non-Detects 61.96%

Raw Statistics Log-transformed Statistics

Number of Valid Data 326 Number of Detected Data 124

Number of Distinct Detected Data 111 Number of Non-Detect Data 202

Note: DL/2 is not a recommended method.

Arsenic, dissolved (no flood)

General Statistics

   95% Gamma Approximate UCL 0.00682    95% KM (% Bootstrap) UCL 0.00491

   95% Adjusted Gamma UCL 0.00682

Nu star 699 Potential UCLs to Use

AppChi2 638.6    95% KM (t) UCL 0.00489

k star 2.608 99% KM (Chebyshev) UCL 0.00831

Theta star 0.00239

Median 0.00595 95% KM (Chebyshev) UCL 0.00601

SD 0.00415 97.5% KM (Chebyshev) UCL 0.00678

Maximum 0.0244    95% KM (BCA) UCL 0.00498

Mean 0.00623    95% KM (Percentile Bootstrap) UCL 0.00491

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00488

Minimum 0.00109    95% KM (bootstrap t) UCL 0.00504

   95% KM (t) UCL 0.00489

Assuming Gamma Distribution    95% KM (z) UCL 0.00488

5% K-S Critical Value 0.112 SD 0.00453

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000413

5% A-D Critical Value 0.77 Kaplan-Meier (KM) Method

K-S Test Statistic 0.77 Mean 0.0042

A-D Test Statistic 2.398 Nonparametric Statistics

Theta Star 0.00427

nu star 185.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.407 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00495

   95% BCA Bootstrap UCL 0.00509

SD in Original Scale 0.0045
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   95% Adjusted Gamma UCL 0.0169

Note: DL/2 is not a recommended method.

AppChi2 340.2    95% KM (BCA) UCL 0.0099

   95% Gamma Approximate UCL 0.0169

Theta star 0.0254

Nu star 384.7 Potential UCLs to Use

SD 0.0209 97.5% KM (Chebyshev) UCL 0.0152

k star 0.59 99% KM (Chebyshev) UCL 0.0196

Mean 0.015    95% KM (Percentile Bootstrap) UCL 0.00989

Median 0.011 95% KM (Chebyshev) UCL 0.013

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0102

Maximum 0.157    95% KM (BCA) UCL 0.0099

Assuming Gamma Distribution    95% KM (z) UCL 0.00978

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00978

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00118

   95% KM (t) UCL 0.00979

K-S Test Statistic 0.815 Mean 0.00784

5% K-S Critical Value 0.0878 SD 0.0212

A-D Test Statistic 12.97 Nonparametric Statistics

5% A-D Critical Value 0.815 Kaplan-Meier (KM) Method

nu star 132.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.534 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0312

   95% BCA Bootstrap UCL 0.0106

SD in Original Scale 0.0212

   95% Percentile Bootstrap UCL 0.0103

SD in Log Scale 1.206

Mean in Original Scale 0.00829

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.809

   95% DL/2 (t) UCL 0.0103    95%  H-Stat (DL/2) UCL 0.00676

Mean 0.0084 Mean -5.581

SD 0.0211 SD 0.925

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0796 5% Lilliefors Critical Value 0.0796

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Potential UCL to Use Use 95% H-UCL 0.0658

   95% Approximate Gamma UCL 0.0651

   95% Adjusted Gamma UCL 0.0651

97.5% Chebyshev(Mean, Sd) UCL 0.0795

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.091

Kolmogorov-Smirnov 5% Critical Value 0.0774    95% BCA Bootstrap UCL 0.0653

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0736

Anderson-Darling 5% Critical Value 0.76    95% Hall's Bootstrap UCL 0.0653

Kolmogorov-Smirnov Test Statistic 0.0846    95% Percentile Bootstrap UCL 0.0652

   95% Standard Bootstrap UCL 0.065

Anderson-Darling Test Statistic 1.423    95% Bootstrap-t UCL 0.0659

Adjusted Level of Significance 0.0484    95% CLT UCL 0.0651

Adjusted Chi Square Value 792.2    95% Jackknife UCL 0.0652

nu star 859.9

Approximate Chi Square Value (.05) 792.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.885 Data appear Lognormal at 5% Significance Level

Theta Star 0.0208

   95% Modified-t UCL 0.0652    99% Chebyshev (MVUE) UCL 0.0917

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0739

   95% Adjusted-CLT UCL 0.0655  97.5% Chebyshev (MVUE) UCL 0.0799

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0652    95% H-UCL 0.0658

Lilliefors Critical Value 0.0726 Lilliefors Critical Value 0.0726

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.163 Lilliefors Test Statistic 0.0451

Coefficient of Variation 0.635

Skewness 1.361

Median 0.0488 SD of log Data 0.601

SD 0.0381

Maximum 0.188 Maximum of Log Data -1.671

Mean 0.06 Mean of log Data -2.993

Raw Statistics Log-transformed Statistics

Minimum 0.0115 Minimum of Log Data -4.465

Barium, dissolved (background)

General Statistics

Number of Valid Observations 149 Number of Distinct Observations 137

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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   95% KM (t) UCL 0.203

Assuming Gamma Distribution    95% KM (z) UCL 0.202

5% K-S Critical Value 0.0917 SD 0.561

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0431

5% A-D Critical Value 0.812 Kaplan-Meier (KM) Method

K-S Test Statistic 0.812 Mean 0.131

A-D Test Statistic 18.96 Nonparametric Statistics

Theta Star 0.308

nu star 122

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.56 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.214

   95% BCA Bootstrap UCL 0.259

Mean in Original Scale 0.133

SD in Original Scale 0.563

MLE yields a negative mean Mean in Log Scale -2.904

SD in Log Scale 0.891

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.561 SD 1.062

   95% DL/2 (t) UCL 0.257    95%  H-Stat (DL/2) UCL 0.255

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.186 Mean -2.418

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.425 Lilliefors Test Statistic 0.161

5% Lilliefors Critical Value 0.0849 5% Lilliefors Critical Value 0.0849

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 168

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.704 SD of Detected 0.947

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 5.3 Maximum Detected 1.668

Mean of Detected 0.172 Mean of Detected -2.853

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0186 Minimum Detected -3.985

Number of Distinct Detected Data 93 Number of Non-Detect Data 63

Percent Non-Detects 36.63%

Barium, dissolved (flood)

General Statistics

Number of Valid Data 172 Number of Detected Data 109
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   95% BCA Bootstrap UCL 0.0671

SD in Original Scale 0.0559

   95% Percentile Bootstrap UCL 0.0653

SD in Log Scale 0.549

Mean in Original Scale 0.0603

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.978

   95% DL/2 (t) UCL 0.104    95%  H-Stat (DL/2) UCL 0.144

Mean 0.0979 Mean -2.57

SD 0.0756 SD 0.724

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0558 5% Lilliefors Critical Value 0.0558

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.243 Lilliefors Test Statistic 0.101

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.74%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 386

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.0617 Mean of Detected -2.974

SD of Detected 0.0656 SD of Detected 0.565

Minimum Detected 0.00917 Minimum Detected -4.692

Maximum Detected 0.944 Maximum Detected -0.0576

Percent Non-Detects 34.88%

Raw Statistics Log-transformed Statistics

Number of Valid Data 387 Number of Detected Data 252

Number of Distinct Detected Data 202 Number of Non-Detect Data 135

Note: DL/2 is not a recommended method.

Barium, dissolved (no flood)

General Statistics

   95% Gamma Approximate UCL 0.198

   95% Adjusted Gamma UCL 0.198

Nu star 272.4 Potential UCLs to Use

AppChi2 235.2    95% KM (BCA) UCL 0.218

k star 0.792 99% KM (Chebyshev) UCL 0.56

Theta star 0.216

Median 0.069 95% KM (Chebyshev) UCL 0.319

SD 0.561 97.5% KM (Chebyshev) UCL 0.4

Maximum 5.3    95% KM (BCA) UCL 0.218

Mean 0.171    95% KM (Percentile Bootstrap) UCL 0.209

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.202

Minimum 0.0186    95% KM (bootstrap t) UCL 0.497
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   95% Adjusted Gamma UCL 0.0645

Note: DL/2 is not a recommended method.

AppChi2 2940    95% KM (BCA) UCL 0.0657

   95% Gamma Approximate UCL 0.0645

Theta star 0.0156

Nu star 3068 Potential UCLs to Use

SD 0.0534 97.5% KM (Chebyshev) UCL 0.0794

k star 3.963 99% KM (Chebyshev) UCL 0.0908

Mean 0.0618    95% KM (Percentile Bootstrap) UCL 0.0653

Median 0.058 95% KM (Chebyshev) UCL 0.0736

Minimum 0.00917    95% KM (bootstrap t) UCL 0.0678

Maximum 0.944    95% KM (BCA) UCL 0.0657

Assuming Gamma Distribution    95% KM (z) UCL 0.0652

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0652

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00308

   95% KM (t) UCL 0.0652

K-S Test Statistic 0.761 Mean 0.0601

5% K-S Critical Value 0.0581 SD 0.056

A-D Test Statistic 5.834 Nonparametric Statistics

5% A-D Critical Value 0.761 Kaplan-Meier (KM) Method

nu star 1408

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.794 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0221
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 295

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.00166 SD of Detected 0.466

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0088 Maximum Detected -4.733

Mean of Detected 0.00232 Mean of Detected -6.196

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0011 Minimum Detected -6.812

Number of Distinct Detected Data 13 Number of Non-Detect Data 276

Percent Non-Detects 93.56%

Beryllium, dissolved (no flood)

General Statistics

Number of Valid Data 295 Number of Detected Data 19

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Beryllium, dissolved (flood) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 78

Percent Non-Detects 98.73%

Beryllium, dissolved (flood)

General Statistics

Number of Valid Data 79 Number of Detected Data 1

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Beryllium, dissolved (background) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 148

Percent Non-Detects 99.33%

Beryllium, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 1

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.00688    95% KM (% Bootstrap) UCL 0.00136

   95% Adjusted Gamma UCL 0.00688

Nu star 2839 Potential UCLs to Use

AppChi2 2716    95% KM (t) UCL 0.00125

k star 4.811 99% KM (Chebyshev) UCL 0.00153

Theta star 0.00137

Median 0.00714 95% KM (Chebyshev) UCL 0.00135

SD 0.00238 97.5% KM (Chebyshev) UCL 0.00141

Maximum 0.00984    95% KM (BCA) UCL 0.00149

Mean 0.00658    95% KM (Percentile Bootstrap) UCL 0.00136

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00125

Minimum 0.0001657    95% KM (bootstrap t) UCL 0.00129

   95% KM (t) UCL 0.00125

Assuming Gamma Distribution    95% KM (z) UCL 0.00125

5% K-S Critical Value 0.199 SD 0.0005301

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.357E-05

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

K-S Test Statistic 0.745 Mean 0.0012

A-D Test Statistic 1.39 Nonparametric Statistics

Theta Star 0.0006815

nu star 129.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.406 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0005674

   95% BCA Bootstrap UCL 0.0005789

Mean in Original Scale 0.0004957

SD in Original Scale 0.0007089

MLE method failed to converge properly Mean in Log Scale -8.147

SD in Log Scale 1.03

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0008892 SD 0.615

   95% DL/2 (t) UCL 0.00106    95%  H-Stat (DL/2) UCL 0.0009821

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0009725 Mean -7.166

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.544 Lilliefors Test Statistic 0.835

5% Lilliefors Critical Value 0.901 5% Lilliefors Critical Value 0.901

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cadmium, dissolved (no flood) was not processed!

Percent Non-Detects 99.66%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

Number of Valid Data 295 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 294

Cadmium, dissolved (no flood)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cadmium, dissolved (flood) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 79

Percent Non-Detects 100.00%

Cadmium, dissolved (flood)

General Statistics

Number of Valid Data 79 Number of Detected Data 0

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 758.2

   95% Approximate Gamma UCL 431.2

   95% Adjusted Gamma UCL 431.9

97.5% Chebyshev(Mean, Sd) UCL 758.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 991.3

Kolmogorov-Smirnov 5% Critical Value 0.0799    95% BCA Bootstrap UCL 486.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 639.6

Anderson-Darling 5% Critical Value 0.797    95% Hall's Bootstrap UCL 481.6

Kolmogorov-Smirnov Test Statistic 0.251    95% Percentile Bootstrap UCL 469.2

   95% Standard Bootstrap UCL 471.2

Anderson-Darling Test Statistic 12.41    95% Bootstrap-t UCL 500.4

Adjusted Level of Significance 0.0484    95% CLT UCL 468.8

Adjusted Chi Square Value 183.3    95% Jackknife UCL 469.5

nu star 216.7

Approximate Chi Square Value (.05) 183.6 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.727 Data do not follow a Discernable Distribution (0.05)

Theta Star 502.5

   95% Modified-t UCL 472.9    99% Chebyshev (MVUE) UCL 605.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 427.9

   95% Adjusted-CLT UCL 490.5  97.5% Chebyshev (MVUE) UCL 487.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 469.5    95% H-UCL 355.4

Lilliefors Critical Value 0.0726 Lilliefors Critical Value 0.0726

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.393 Lilliefors Test Statistic 0.128

Coefficient of Variation 2.102

Skewness 3.933

Median 145 SD of log Data 1.083

SD 767.9

Maximum 4070 Maximum of Log Data 8.311

Mean 365.4 Mean of log Data 5.087

Raw Statistics Log-transformed Statistics

Minimum 24.4 Minimum of Log Data 3.195

Chloride (background)

General Statistics

Number of Valid Observations 149 Number of Distinct Observations 125

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

A B C D E F G H I J K L

Chloride (no flood)

General Statistics

Number of Valid Observations 409 Number of Distinct Observations 312

Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 5009

   95% Approximate Gamma UCL 4133

   95% Adjusted Gamma UCL 4134

97.5% Chebyshev(Mean, Sd) UCL 5009

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5719

Kolmogorov-Smirnov 5% Critical Value 0.0457    95% BCA Bootstrap UCL 4136

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4647

Anderson-Darling 5% Critical Value 0.784    95% Hall's Bootstrap UCL 4152

Kolmogorov-Smirnov Test Statistic 0.0682    95% Percentile Bootstrap UCL 4128

   95% Standard Bootstrap UCL 4122

Anderson-Darling Test Statistic 3.254    95% Bootstrap-t UCL 4177

Adjusted Level of Significance 0.0494    95% CLT UCL 4126

Adjusted Chi Square Value 794    95% Jackknife UCL 4127

nu star 861.4

Approximate Chi Square Value (.05) 794.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.035 Data do not follow a Discernable Distribution (0.05)

Theta Star 3681

   95% Modified-t UCL 4131    99% Chebyshev (MVUE) UCL 8511

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6386

   95% Adjusted-CLT UCL 4150  97.5% Chebyshev (MVUE) UCL 7103

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4127    95% H-UCL 5460

Lilliefors Critical Value 0.0434 Lilliefors Critical Value 0.0434

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.172 Lilliefors Test Statistic 0.135

Coefficient of Variation 1.027

Skewness 2.332

Median 3005 SD of log Data 1.242

SD 3912

Maximum 22300 Maximum of Log Data 10.01

Mean 3811 Mean of log Data 7.694

Raw Statistics Log-transformed Statistics

Minimum 72 Minimum of Log Data 4.277

Chloride (flood)

General Statistics

Number of Valid Observations 416 Number of Distinct Observations 326
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Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 2369

   95% Approximate Gamma UCL 2013

   95% Adjusted Gamma UCL 2014

97.5% Chebyshev(Mean, Sd) UCL 2369

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2666

Kolmogorov-Smirnov 5% Critical Value 0.0458    95% BCA Bootstrap UCL 2007

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2218

Anderson-Darling 5% Critical Value 0.778    95% Hall's Bootstrap UCL 2014

Kolmogorov-Smirnov Test Statistic 0.0767    95% Percentile Bootstrap UCL 2002

   95% Standard Bootstrap UCL 2001

Anderson-Darling Test Statistic 3.343    95% Bootstrap-t UCL 2007

Adjusted Level of Significance 0.0494    95% CLT UCL 2001

Adjusted Chi Square Value 954.5    95% Jackknife UCL 2001

nu star 1028

Approximate Chi Square Value (.05) 954.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.257 Data do not follow a Discernable Distribution (0.05)

Theta Star 1487

   95% Modified-t UCL 2002    99% Chebyshev (MVUE) UCL 3395

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2652

   95% Adjusted-CLT UCL 2006  97.5% Chebyshev (MVUE) UCL 2902

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2001    95% H-UCL 2320

Lilliefors Critical Value 0.0438 Lilliefors Critical Value 0.0438

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.137 Lilliefors Test Statistic 0.121

Coefficient of Variation 0.866

Skewness 1.209

Median 1600 SD of log Data 1.049

SD 1618

Maximum 7510 Maximum of Log Data 8.924

Mean 1869 Mean of log Data 7.089

Raw Statistics Log-transformed Statistics

Minimum 18.9 Minimum of Log Data 2.939
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K-S Test Statistic 0.768 Mean 0.00887

5% K-S Critical Value 0.0896 SD 0.0091

A-D Test Statistic 1.109 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

nu star 344.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.639 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00737

   95% BCA Bootstrap UCL 0.0103

   95% MLE (Tiku) UCL 0.00833 SD in Original Scale 0.00905

   95% Percentile Bootstrap UCL 0.0102

SD 0.0119 SD in Log Scale 1.207

   95% MLE (t) UCL 0.00824 Mean in Original Scale 0.00898

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00662 Mean in Log Scale -5.315

   95% DL/2 (t) UCL 0.00998    95%  H-Stat (DL/2) UCL 0.00941

Mean 0.00872 Mean -5.573

SD 0.00927 SD 1.501

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0865 5% Lilliefors Critical Value 0.0865

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.168 Lilliefors Test Statistic 0.168

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00906 SD of Detected 0.887

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0404 Maximum Detected -3.209

Mean of Detected 0.0121 Mean of Detected -4.742

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00104 Minimum Detected -6.869

Number of Distinct Detected Data 88 Number of Non-Detect Data 43

Percent Non-Detects 29.05%

Chromium, dissolved (background)

General Statistics

Number of Valid Data 148 Number of Detected Data 105

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Mean in Original Scale 0.998

MLE yields a negative mean Mean in Log Scale -4.557

SD in Log Scale 4.178

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 2.386 SD 3.574

   95% DL/2 (t) UCL 1.09    95%  H-Stat (DL/2) UCL     N/A    

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.999 Mean -4.178

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.272 Lilliefors Test Statistic 0.11

5% Lilliefors Critical Value 0.0278 5% Lilliefors Critical Value 0.0278

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.63%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 1423

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 410

Maximum Non-Detect 0.8 Maximum Non-Detect -0.223

SD of Detected 2.976 SD of Detected 2.817

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 16.4 Maximum Detected 2.797

Mean of Detected 1.804 Mean of Detected -1.634

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 704 Number of Non-Detect Data 820

Percent Non-Detects 44.74%

Chromium, dissolved (flood)

General Statistics

Number of Valid Data 1833 Number of Detected Data 1013

   95% Adjusted Gamma UCL 0.0122

Note: DL/2 is not a recommended method.

AppChi2 112.7    95% KM (BCA) UCL 0.0102

   95% Gamma Approximate UCL 0.0121

Theta star 0.021

Nu star 138.9 Potential UCLs to Use

SD 0.0086 97.5% KM (Chebyshev) UCL 0.0136

k star 0.469 99% KM (Chebyshev) UCL 0.0164

Mean 0.00985    95% KM (Percentile Bootstrap) UCL 0.0102

Median 0.0087 95% KM (Chebyshev) UCL 0.0122

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0102

Maximum 0.0404    95% KM (BCA) UCL 0.0102

Assuming Gamma Distribution    95% KM (z) UCL 0.0101

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0101

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0007515

   95% KM (t) UCL 0.0101
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Lilliefors Test Statistic 0.279 Not Available

5% Lilliefors Critical Value 0.03

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.76%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 752

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 296

Mean of Detected 1.09

Maximum Non-Detect 0.8

Mean of Detected 1.09

Mean of Detected 1.09

Minimum Detected 0.001 Log Statistics Not Avaliable

Maximum Detected 15.6

Percent Non-Detects 16.51%

Raw Statistics Log-transformed Statistics

Number of Valid Data 1048 Number of Detected Data 875

Number of Distinct Detected Data 561 Number of Non-Detect Data 173

Note: DL/2 is not a recommended method.

Chromium, dissolved (no flood)

General Statistics

   95% Gamma Approximate UCL 1.478

   95% Adjusted Gamma UCL 1.478

Nu star 474.9 Potential UCLs to Use

AppChi2 425.4  97.5% KM (Chebyshev) UCL 1.346

k star 0.13 99% KM (Chebyshev) UCL 1.553

Theta star 10.22

Median 0.196 95% KM (Chebyshev) UCL 1.241

SD 2.451 97.5% KM (Chebyshev) UCL 1.346

Maximum 16.4    95% KM (BCA) UCL 1.095

Mean 1.324    95% KM (Percentile Bootstrap) UCL 1.092

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.09

Minimum 1E-09    95% KM (bootstrap t) UCL 1.094

   95% KM (t) UCL 1.09

Assuming Gamma Distribution    95% KM (z) UCL 1.09

5% K-S Critical Value 0.031 SD 2.386

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0558

5% A-D Critical Value 0.869 Kaplan-Meier (KM) Method

K-S Test Statistic 0.869 Mean 0.998

A-D Test Statistic 15.93 Nonparametric Statistics

Theta Star 5.852

nu star 624.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.308 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 1.085

   95% BCA Bootstrap UCL 1.092

SD in Original Scale 2.387
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99% KM (Chebyshev) UCL 1.448

Note: DL/2 is not a recommended method.

95% KM (Chebyshev) UCL 1.146

97.5% KM (Chebyshev) UCL 1.248

   95% KM (BCA) UCL 0.992

   95% KM (Percentile Bootstrap) UCL 1.002

   95% KM (jackknife) UCL 1

   95% KM (bootstrap t) UCL 1.01

   95% KM (t) UCL 1

   95% KM (z) UCL 1

SD 1.746

SE of Mean 0.054

 97.5% KM (Chebyshev) UCL 1.248 Kaplan-Meier (KM) Method

Mean 0.911

Potential UCLs to Use Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Gamma Statistics Not Available Data do not follow a Discernable Distribution (0.05)

   95% MLE (t) UCL -1.265

   95% MLE (Tiku) UCL -1.104

Mean -1.458

SD 3.799

Maximum Likelihood Estimate(MLE) Method Log ROS Method N/A

SD 1.746

   95% DL/2 (t) UCL 1.001

DL/2 Substitution Method DL/2 Substitution Method N/A

Mean 0.912

Data not Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.57 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 0.0003351

SD in Original Scale 0.0002621

   95% Percentile Bootstrap UCL 0.0003282

SD in Log Scale 0.797

Mean in Original Scale 0.0002922

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -8.452

   95% DL/2 (t) UCL 0.0005424    95%  H-Stat (DL/2) UCL 0.0005262

Mean 0.000523 Mean -7.575

SD 0.0001436 SD 0.162

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.748 5% Lilliefors Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.967 Lilliefors Test Statistic 0.94

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0002611 SD of Detected 0.203

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00164 Maximum Detected -6.413

Mean of Detected 0.00136 Mean of Detected -6.619

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00101 Minimum Detected -6.898

Number of Distinct Detected Data 4 Number of Non-Detect Data 145

Percent Non-Detects 97.32%

Cobalt, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 4

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 79

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.012 Maximum Non-Detect -4.423

SD of Detected 0.00134 SD of Detected 0.505

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.005 Maximum Detected -5.298

Mean of Detected 0.0017 Mean of Detected -6.529

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00108 Minimum Detected -6.831

Number of Distinct Detected Data 8 Number of Non-Detect Data 71

Percent Non-Detects 89.87%

Cobalt, dissolved (flood)

General Statistics

Number of Valid Data 79 Number of Detected Data 8

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 4282    95% KM (t) UCL 0.00103

   95% Gamma Approximate UCL 0.00336    95% KM (Percentile Bootstrap) UCL 0.00142

Theta star 0.0002177

Nu star 4436 Potential UCLs to Use

SD 0.0007255 97.5% KM (Chebyshev) UCL 0.00106

k star 14.88 99% KM (Chebyshev) UCL 0.00108

Mean 0.00324    95% KM (Percentile Bootstrap) UCL 0.00142

Median 0.00344 95% KM (Chebyshev) UCL 0.00105

Minimum 0.00101    95% KM (bootstrap t) UCL 0.00103

Maximum 0.00408    95% KM (BCA) UCL 0.00164

Assuming Gamma Distribution    95% KM (z) UCL 0.00103

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00124

Data appear Gamma Distributed at 5% Significance Level SE of Mean 6.333E-06

   95% KM (t) UCL 0.00103

K-S Test Statistic 0.657 Mean 0.00102

5% K-S Critical Value 0.394 SD 6.695E-05

A-D Test Statistic 0.294 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 68.56

Theta Star 0.0001581
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Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 5 Number of Non-Detect Data 290

Percent Non-Detects 98.31%

Cobalt, dissolved (no flood)

General Statistics

Number of Valid Data 295 Number of Detected Data 5

   95% Adjusted Gamma UCL 0.00418

Note: DL/2 is not a recommended method.

AppChi2 523.8    95% KM (t) UCL 0.00125

   95% Gamma Approximate UCL 0.00417    95% KM (% Bootstrap) UCL 0.0013

Theta star 0.00103

Nu star 578.6 Potential UCLs to Use

SD 0.00166 97.5% KM (Chebyshev) UCL 0.0015

k star 3.662 99% KM (Chebyshev) UCL 0.0017

Mean 0.00378    95% KM (Percentile Bootstrap) UCL 0.0013

Median 0.00403 95% KM (Chebyshev) UCL 0.0014

Minimum 0.000432    95% KM (bootstrap t) UCL 0.00147

Maximum 0.0064    95% KM (BCA) UCL 0.00139

Assuming Gamma Distribution    95% KM (z) UCL 0.00125

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00124

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.457E-05

   95% KM (t) UCL 0.00125

K-S Test Statistic 0.72 Mean 0.00116

5% K-S Critical Value 0.296 SD 0.0004441

A-D Test Statistic 1.79 Nonparametric Statistics

5% A-D Critical Value 0.72 Kaplan-Meier (KM) Method

nu star 35.71

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.232 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0007622

   95% BCA Bootstrap UCL 0.0007305

SD in Original Scale 0.0006285

   95% Percentile Bootstrap UCL 0.000678

SD in Log Scale 0.813

Mean in Original Scale 0.0005645

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.826

   95% DL/2 (t) UCL 0.00164    95%  H-Stat (DL/2) UCL 0.0018

Mean 0.00144 Mean -6.778

SD 0.00102 SD 0.706

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.818 5% Lilliefors Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.495 Lilliefors Test Statistic 0.585
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Minimum 1E-09    95% KM (bootstrap t) UCL 0.00144

Maximum 1.597    95% KM (BCA) UCL 0.00134

Assuming Gamma Distribution    95% KM (z) UCL 0.0011

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00109

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.414E-05

   95% KM (t) UCL 0.0011

K-S Test Statistic 0.69 Mean 0.00104

5% K-S Critical Value 0.364 SD 0.0005231

A-D Test Statistic 1.161 Nonparametric Statistics

5% A-D Critical Value 0.69 Kaplan-Meier (KM) Method

nu star 5.774

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.577 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00502

   95% BCA Bootstrap UCL 0.0002488

SD in Original Scale 0.0006169

   95% Percentile Bootstrap UCL 0.0001891

SD in Log Scale 2.03

Mean in Original Scale 0.0001221

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -11.04

   95% DL/2 (t) UCL 0.00169    95%  H-Stat (DL/2) UCL 0.0018

Mean 0.0016 Mean -6.657

SD 0.0009884 SD 0.708

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.762 5% Lilliefors Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.575 Lilliefors Test Statistic 0.632

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.66%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 294

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00397 SD of Detected 0.983

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.01 Maximum Detected -4.605

Mean of Detected 0.0029 Mean of Detected -6.358

Minimum Detected 0.00101 Minimum Detected -6.898



213

214

215

216

217

218

219

220

221

222

223

A B C D E F G H I J K L

   95% Adjusted Gamma UCL 0.637

Note: DL/2 is not a recommended method.

AppChi2 369.6    95% KM (t) UCL 0.0011

   95% Gamma Approximate UCL 0.637    95% KM (% Bootstrap) UCL 0.00125

Theta star 0.803

Nu star 415.9 Potential UCLs to Use

SD 0.471 97.5% KM (Chebyshev) UCL 0.00126

k star 0.705 99% KM (Chebyshev) UCL 0.00138

Mean 0.566    95% KM (Percentile Bootstrap) UCL 0.00125

Median 0.466 95% KM (Chebyshev) UCL 0.00119
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A-D Test Statistic 3.43 Nonparametric Statistics

Theta Star 0.00218

nu star 398

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.914 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00363

   95% BCA Bootstrap UCL 0.00372

Mean in Original Scale 0.00313

SD in Original Scale 0.00373

MLE yields a negative mean Mean in Log Scale -6.233

SD in Log Scale 0.962

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00376 SD 1.01

   95% DL/2 (t) UCL 0.00359    95%  H-Stat (DL/2) UCL 0.00306

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00308 Mean -6.295

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.254 Lilliefors Test Statistic 0.0895

5% Lilliefors Critical Value 0.0869 5% Lilliefors Critical Value 0.0869

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 67.11%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 100

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 49

Maximum Non-Detect 0.00325 Maximum Non-Detect -5.729

SD of Detected 0.00404 SD of Detected 0.689

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0205 Maximum Detected -3.887

Mean of Detected 0.00417 Mean of Detected -5.756

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00101 Minimum Detected -6.898

Number of Distinct Detected Data 96 Number of Non-Detect Data 45

Percent Non-Detects 30.20%

Copper, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 104

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0176    95%  H-Stat (DL/2) UCL 0.0112

Mean 0.0142 Mean -5.225

SD 0.0384 SD 1.136

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0796 5% Lilliefors Critical Value 0.0796

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.343 Lilliefors Test Statistic 0.139

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 345

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Mean of Detected 0.0183 Mean of Detected -4.866

SD of Detected 0.0413 SD of Detected 1.091

Minimum Detected 0.00107 Minimum Detected -6.84

Maximum Detected 0.306 Maximum Detected -1.184

Percent Non-Detects 64.06%

Raw Statistics Log-transformed Statistics

Number of Valid Data 345 Number of Detected Data 124

Number of Distinct Detected Data 88 Number of Non-Detect Data 221

Note: DL/2 is not a recommended method.

Copper, dissolved (flood)

General Statistics

   95% Gamma Approximate UCL 0.00418

   95% Adjusted Gamma UCL 0.00419

Nu star 176.9 Potential UCLs to Use

AppChi2 147.1    95% KM (BCA) UCL 0.00375

k star 0.594 99% KM (Chebyshev) UCL 0.00622

Theta star 0.00586

Median 0.00278 95% KM (Chebyshev) UCL 0.00453

SD 0.00361 97.5% KM (Chebyshev) UCL 0.0051

Maximum 0.0205    95% KM (BCA) UCL 0.00375

Mean 0.00348    95% KM (Percentile Bootstrap) UCL 0.00373

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00372

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00383

   95% KM (t) UCL 0.00372

Assuming Gamma Distribution    95% KM (z) UCL 0.00372

5% K-S Critical Value 0.0896 SD 0.00366

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003011

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 0.00322



107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

A B C D E F G H I J K L

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 704

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

SD of Detected 0.0118 SD of Detected 0.866

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.111 Maximum Detected -2.198

Mean of Detected 0.00844 Mean of Detected -5.225

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00103 Minimum Detected -6.878

Number of Distinct Detected Data 142 Number of Non-Detect Data 470

Percent Non-Detects 66.76%

Copper, dissolved (no flood)

General Statistics

Number of Valid Data 704 Number of Detected Data 234

   95% Adjusted Gamma UCL 0.0243

Note: DL/2 is not a recommended method.

AppChi2 97.11    95% KM (BCA) UCL 0.0117

   95% Gamma Approximate UCL 0.0243

Theta star 0.11

Nu star 121.6 Potential UCLs to Use

SD 0.0306 97.5% KM (Chebyshev) UCL 0.0178

k star 0.176 99% KM (Chebyshev) UCL 0.0231

Mean 0.0194    95% KM (Percentile Bootstrap) UCL 0.0113

Median 0.0071 95% KM (Chebyshev) UCL 0.0151

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0124

Maximum 0.306    95% KM (BCA) UCL 0.0117

Assuming Gamma Distribution    95% KM (z) UCL 0.0113

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0113

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00143

   95% KM (t) UCL 0.0113

K-S Test Statistic 0.8 Mean 0.0089

5% K-S Critical Value 0.0868 SD 0.026

A-D Test Statistic 11.74 Nonparametric Statistics

5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method

nu star 170.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.687 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0267

   95% BCA Bootstrap UCL 0.0119

SD in Original Scale 0.0258

   95% Percentile Bootstrap UCL 0.0112

SD in Log Scale 1.207

Mean in Original Scale 0.00887

MLE method failed to converge properly Mean in Log Scale -5.661
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.00917    95% KM (% Bootstrap) UCL 0.00527

   95% Adjusted Gamma UCL 0.00917

Nu star 3869 Potential UCLs to Use

AppChi2 3726    95% KM (t) UCL 0.00527

k star 2.748 99% KM (Chebyshev) UCL 0.00777

Theta star 0.00321

Median 0.00771 95% KM (Chebyshev) UCL 0.00609

SD 0.00726 97.5% KM (Chebyshev) UCL 0.00666

Maximum 0.111    95% KM (BCA) UCL 0.00535

Mean 0.00883    95% KM (Percentile Bootstrap) UCL 0.00527

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00525

Minimum 0.00103    95% KM (bootstrap t) UCL 0.0054

   95% KM (t) UCL 0.00527

Assuming Gamma Distribution    95% KM (z) UCL 0.00527

5% K-S Critical Value 0.0612 SD 0.00754

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003015

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.778 Mean 0.00477

A-D Test Statistic 8.973 Nonparametric Statistics

Theta Star 0.00681

nu star 579.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.239 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00522

   95% BCA Bootstrap UCL 0.00536

Mean in Original Scale 0.00474

SD in Original Scale 0.00756

MLE method failed to converge properly Mean in Log Scale -5.871

SD in Log Scale 0.981

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0252 SD 0.972

   95% DL/2 (t) UCL 0.0104    95%  H-Stat (DL/2) UCL 0.0084

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00882 Mean -5.44

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.266 Lilliefors Test Statistic 0.0964

5% Lilliefors Critical Value 0.0579 5% Lilliefors Critical Value 0.0579

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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K-S Test Statistic 0.759 Mean 1.493

5% K-S Critical Value 0.0853 SD 1.028

A-D Test Statistic 2.267 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

nu star 724.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.07 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.553

   95% BCA Bootstrap UCL 1.624

   95% MLE (Tiku) UCL 1.532 SD in Original Scale 1.054

   95% Percentile Bootstrap UCL 1.615

SD 1.199 SD in Log Scale 0.734

   95% MLE (t) UCL 1.532 Mean in Original Scale 1.471

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.365 Mean in Log Scale 0.133

   95% DL/2 (t) UCL 1.594    95%  H-Stat (DL/2) UCL 1.452

Mean 1.445 Mean 0.0562

SD 1.081 SD 0.848

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0816 5% Lilliefors Critical Value 0.0816

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.126 Lilliefors Test Statistic 0.118

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 1.024 SD of Detected 0.577

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 4.34 Maximum Detected 1.468

Mean of Detected 1.698 Mean of Detected 0.362

Raw Statistics Log-transformed Statistics

Minimum Detected 0.525 Minimum Detected -0.644

Number of Distinct Detected Data 108 Number of Non-Detect Data 25

Percent Non-Detects 17.48%

Fluoride (background)

General Statistics

Number of Valid Data 143 Number of Detected Data 118

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Mean in Original Scale 1.851

MLE method failed to converge properly Mean in Log Scale 0.311

SD in Log Scale 0.848

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 1.691 SD 0.995

   95% DL/2 (t) UCL 2.335    95%  H-Stat (DL/2) UCL 2.568

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.1 Mean 0.362

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.134 Lilliefors Test Statistic 0.155

5% Lilliefors Critical Value 0.0895 5% Lilliefors Critical Value 0.0895

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 142

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 13.4 Maximum Non-Detect 2.595

SD of Detected 1.483 SD of Detected 0.746

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Detected 8.78 Maximum Detected 2.172

Mean of Detected 2.251 Mean of Detected 0.595

Raw Statistics Log-transformed Statistics

Minimum Detected 0.05 Minimum Detected -2.996

Number of Distinct Detected Data 71 Number of Non-Detect Data 44

Percent Non-Detects 30.99%

Fluoride (flood)

General Statistics

Number of Valid Data 142 Number of Detected Data 98

   95% Adjusted Gamma UCL 1.791

Note: DL/2 is not a recommended method.

AppChi2 137    95% KM (BCA) UCL 1.632

   95% Gamma Approximate UCL 1.788

Theta star 2.55

Nu star 165.7 Potential UCLs to Use

SD 1.056 97.5% KM (Chebyshev) UCL 2.032

k star 0.579 99% KM (Chebyshev) UCL 2.352

Mean 1.477    95% KM (Percentile Bootstrap) UCL 1.635

Median 1.14 95% KM (Chebyshev) UCL 1.869

Minimum 1E-09    95% KM (bootstrap t) UCL 1.648

Maximum 4.34    95% KM (BCA) UCL 1.632

Assuming Gamma Distribution    95% KM (z) UCL 1.635

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.632

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0863

   95% KM (t) UCL 1.636
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.178 Lilliefors Test Statistic 0.074

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 34

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.26%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 315

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Mean of Detected 2.948 Mean of Detected 0.861

SD of Detected 2.513 SD of Detected 0.661

Minimum Detected 0.18 Minimum Detected -1.715

Maximum Detected 24.6 Maximum Detected 3.203

Percent Non-Detects 6.02%

Raw Statistics Log-transformed Statistics

Number of Valid Data 349 Number of Detected Data 328

Number of Distinct Detected Data 226 Number of Non-Detect Data 21

Note: DL/2 is not a recommended method.

Fluoride (no flood)

General Statistics

   95% Gamma Approximate UCL 2.439

   95% Adjusted Gamma UCL 2.443

Nu star 208.4 Potential UCLs to Use

AppChi2 176    95% KM (BCA) UCL 2.084

k star 0.734 99% KM (Chebyshev) UCL 3.166

Theta star 2.807

Median 1.935 95% KM (Chebyshev) UCL 2.414

SD 1.43 97.5% KM (Chebyshev) UCL 2.668

Maximum 8.78    95% KM (BCA) UCL 2.084

Mean 2.06    95% KM (Percentile Bootstrap) UCL 2.056

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.043

Minimum 1E-09    95% KM (bootstrap t) UCL 2.074

   95% KM (t) UCL 2.051

Assuming Gamma Distribution    95% KM (z) UCL 2.049

5% K-S Critical Value 0.0913 SD 1.508

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.134

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 1.828

A-D Test Statistic 1.512 Nonparametric Statistics

Theta Star 0.941

nu star 468.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.392 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 2.055

   95% BCA Bootstrap UCL 2.086

SD in Original Scale 1.447
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   95% Adjusted Gamma UCL 3.186

Note: DL/2 is not a recommended method.

AppChi2 408.5    95% KM (BCA) UCL 3.056

   95% Gamma Approximate UCL 3.185

Theta star 4.347

Nu star 457.1 Potential UCLs to Use

SD 2.502 97.5% KM (Chebyshev) UCL 3.673

k star 0.655 99% KM (Chebyshev) UCL 4.169

Mean 2.846    95% KM (Percentile Bootstrap) UCL 3.063

Median 2.3 95% KM (Chebyshev) UCL 3.42

Minimum 1E-09    95% KM (bootstrap t) UCL 3.093

Maximum 24.6    95% KM (BCA) UCL 3.056

Assuming Gamma Distribution    95% KM (z) UCL 3.057

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.057

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.134

   95% KM (t) UCL 3.057

K-S Test Statistic 0.763 Mean 2.837

5% K-S Critical Value 0.0507 SD 2.491

A-D Test Statistic 3.847 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 1576

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.402 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.227

   95% BCA Bootstrap UCL 3.134

SD in Original Scale 2.483

   95% Percentile Bootstrap UCL 3.074

SD in Log Scale 0.705

Mean in Original Scale 2.846

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.804

   95% DL/2 (t) UCL 3.062    95%  H-Stat (DL/2) UCL 3.174

Mean 2.842 Mean 0.773

SD 2.487 SD 0.805

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0489 5% Lilliefors Critical Value 0.0489

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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A-D Test Statistic 1.093 Nonparametric Statistics

Theta Star 0.00878

nu star 254.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.158 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00888

   95% BCA Bootstrap UCL 0.00902

   95% MLE (t) UCL 0.00695 Mean in Original Scale 0.00773

   95% MLE (Tiku) UCL 0.00706 SD in Original Scale 0.00838

Mean 0.00543 Mean in Log Scale -5.694

SD 0.0112 SD in Log Scale 1.514

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.00848 SD 1.982

   95% DL/2 (t) UCL 0.00876    95%  H-Stat (DL/2) UCL 0.0145

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00761 Mean -6.043

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.148 Lilliefors Test Statistic 0.181

5% Lilliefors Critical Value 0.0845 5% Lilliefors Critical Value 0.0845

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 32.43%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 48

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 100

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00844 SD of Detected 1.182

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 0.0376 Maximum Detected -3.281

Mean of Detected 0.0102 Mean of Detected -5.066

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00022 Minimum Detected -8.422

Number of Distinct Detected Data 83 Number of Non-Detect Data 38

Percent Non-Detects 25.68%

Hexavalent chromium (background)

General Statistics

Number of Valid Data 148 Number of Detected Data 110

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.119    95%  H-Stat (DL/2) UCL     N/A    

Mean 1.026 Mean -4.353

SD 2.37 SD 3.817

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0304 5% Lilliefors Critical Value 0.0304

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.243 Lilliefors Test Statistic 0.103

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 769

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.50%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 999

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 2.13 Mean of Detected -0.917

SD of Detected 3.054 SD of Detected 2.442

Minimum Detected 0.00068 Minimum Detected -7.293

Maximum Detected 14.4 Maximum Detected 2.667

Percent Non-Detects 51.87%

Raw Statistics Log-transformed Statistics

Number of Valid Data 1768 Number of Detected Data 851

Number of Distinct Detected Data 684 Number of Non-Detect Data 917

Note: DL/2 is not a recommended method.

Hexavalent chromium (flood)

General Statistics

   95% Gamma Approximate UCL 0.0103

   95% Adjusted Gamma UCL 0.0103

Nu star 109.9 Potential UCLs to Use

AppChi2 86.66    95% KM (Chebyshev) UCL 0.0107

k star 0.371 99% KM (Chebyshev) UCL 0.0146

Theta star 0.0219

Median 0.00564 95% KM (Chebyshev) UCL 0.0107

SD 0.00814 97.5% KM (Chebyshev) UCL 0.012

Maximum 0.0376    95% KM (BCA) UCL 0.0089

Mean 0.00812    95% KM (Percentile Bootstrap) UCL 0.00873

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00877

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00889

   95% KM (t) UCL 0.00878

Assuming Gamma Distribution    95% KM (z) UCL 0.00877

5% K-S Critical Value 0.0891 SD 0.00844

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0006973

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.778 Mean 0.00762
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 34.49%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 349

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 663

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 1.79 SD of Detected 2.662

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Detected 15.7 Maximum Detected 2.754

Mean of Detected 1.12 Mean of Detected -2.019

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00024 Minimum Detected -8.335

Number of Distinct Detected Data 571 Number of Non-Detect Data 213

Percent Non-Detects 21.05%

Hexavalent chromium (no flood)

General Statistics

Number of Valid Data 1012 Number of Detected Data 799

   95% Adjusted Gamma UCL 2.106

Note: DL/2 is not a recommended method.

AppChi2 2094  97.5% KM (Chebyshev) UCL 1.378

   95% Gamma Approximate UCL 2.106

Theta star 3.217

Nu star 2202 Potential UCLs to Use

SD 2.387 97.5% KM (Chebyshev) UCL 1.378

k star 0.623 99% KM (Chebyshev) UCL 1.587

Mean 2.003    95% KM (Percentile Bootstrap) UCL 1.122

Median 1.044 95% KM (Chebyshev) UCL 1.272

Minimum 0.00068    95% KM (bootstrap t) UCL 1.122

Maximum 14.4    95% KM (BCA) UCL 1.11

Assuming Gamma Distribution    95% KM (z) UCL 1.119

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.118

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0564

   95% KM (t) UCL 1.119

K-S Test Statistic 0.849 Mean 1.026

5% K-S Critical Value 0.0345 SD 2.37

A-D Test Statistic 5.979 Nonparametric Statistics

5% A-D Critical Value 0.849 Kaplan-Meier (KM) Method

nu star 669.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.394 Data do not follow a Discernable Distribution (0.05)

Theta Star 5.412

   95% BCA Bootstrap UCL 1.128

SD in Original Scale 2.369

   95% Percentile Bootstrap UCL 1.126

SD in Log Scale 3.724

Mean in Original Scale 1.028

MLE yields a negative mean Mean in Log Scale -3.945
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 1.023

   95% Adjusted Gamma UCL 1.023

Nu star 276.5 Potential UCLs to Use

AppChi2 239  97.5% KM (Chebyshev) UCL 1.209

k star 0.137 99% KM (Chebyshev) UCL 1.402

Theta star 6.473

Median 0.0233 95% KM (Chebyshev) UCL 1.111

SD 1.655 97.5% KM (Chebyshev) UCL 1.209

Maximum 15.7    95% KM (BCA) UCL 0.978

Mean 0.884    95% KM (Percentile Bootstrap) UCL 0.966

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.97

Minimum 1E-09    95% KM (bootstrap t) UCL 0.977

   95% KM (t) UCL 0.97

Assuming Gamma Distribution    95% KM (z) UCL 0.97

5% K-S Critical Value 0.0362 SD 1.654

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.052

5% A-D Critical Value 0.866 Kaplan-Meier (KM) Method

K-S Test Statistic 0.866 Mean 0.884

A-D Test Statistic 23.71 Nonparametric Statistics

Theta Star 3.503

nu star 510.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.32 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.97

   95% BCA Bootstrap UCL 0.977

   95% MLE (t) UCL 0.427 Mean in Original Scale 0.884

   95% MLE (Tiku) UCL 0.435 SD in Original Scale 1.655

Mean 0.312 Mean in Log Scale -3.175

SD 2.222 SD in Log Scale 3.341

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 1.655 SD 3.21

   95% DL/2 (t) UCL 0.97    95%  H-Stat (DL/2) UCL     N/A    

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.884 Mean -3.09

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.266 Lilliefors Test Statistic 0.136

5% Lilliefors Critical Value 0.0313 5% Lilliefors Critical Value 0.0313

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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A-D Test Statistic 1.093 Nonparametric Statistics

Theta Star 1.485

nu star 42.57

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.819 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.349

   95% BCA Bootstrap UCL 0.375

   95% MLE (t) UCL 3.323 Mean in Original Scale 0.232

   95% MLE (Tiku) UCL 3.861 SD in Original Scale 0.75

Mean 3.143 Mean in Log Scale -4.367

SD 1.319 SD in Log Scale 2.633

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.742 SD 1.101

   95% DL/2 (t) UCL 0.362    95%  H-Stat (DL/2) UCL 0.155

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.26 Mean -2.513

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.739 Lilliefors Test Statistic 0.932

5% Lilliefors Critical Value 0.92 5% Lilliefors Critical Value 0.92

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.88%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 138

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Maximum Non-Detect 0.673 Maximum Non-Detect -0.396

SD of Detected 1.434 SD of Detected 1.191

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 5.07 Maximum Detected 1.623

Mean of Detected 1.216 Mean of Detected -0.457

Raw Statistics Log-transformed Statistics

Minimum Detected 0.104 Minimum Detected -2.263

Number of Distinct Detected Data 26 Number of Non-Detect Data 121

Percent Non-Detects 82.31%

Iron, dissolved (background)

General Statistics

Number of Valid Data 147 Number of Detected Data 26

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.61    95%  H-Stat (DL/2) UCL 1.39

Mean 1.348 Mean -1.083

SD 2.859 SD 1.692

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0783 5% Lilliefors Critical Value 0.0783

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.217 Lilliefors Test Statistic 0.122

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 52

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.05%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 274

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 2.5 Maximum Non-Detect 0.916

Mean of Detected 3.126 Mean of Detected 0.268

SD of Detected 3.956 SD of Detected 1.583

Minimum Detected 0.0257 Minimum Detected -3.661

Maximum Detected 21 Maximum Detected 3.045

Percent Non-Detects 60.74%

Raw Statistics Log-transformed Statistics

Number of Valid Data 326 Number of Detected Data 128

Number of Distinct Detected Data 123 Number of Non-Detect Data 198

Note: DL/2 is not a recommended method.

Iron, dissolved (flood)

General Statistics

   95% Gamma Approximate UCL 11.72

   95% Adjusted Gamma UCL 11.75

Nu star 124.9 Potential UCLs to Use

AppChi2 100.1    95% KM (BCA) UCL 0.428

k star 0.425 99% KM (Chebyshev) UCL 0.91

Theta star 22.11

Median 7.96 95% KM (Chebyshev) UCL 0.568

SD 7.925 97.5% KM (Chebyshev) UCL 0.683

Maximum 25.32    95% KM (BCA) UCL 0.428

Mean 9.393    95% KM (Percentile Bootstrap) UCL 0.411

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.399

Minimum 1E-09    95% KM (bootstrap t) UCL 0.441

   95% KM (t) UCL 0.402

Assuming Gamma Distribution    95% KM (z) UCL 0.402

5% K-S Critical Value 0.177 SD 0.728

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0612

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.778 Mean 0.301
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 356

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 2.5 Maximum Non-Detect 0.916

SD of Detected 0.927 SD of Detected 1.323

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 3.98 Maximum Detected 1.381

Mean of Detected 0.475 Mean of Detected -1.778

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0245 Minimum Detected -3.709

Number of Distinct Detected Data 24 Number of Non-Detect Data 334

Percent Non-Detects 93.30%

Iron, dissolved (no flood)

General Statistics

Number of Valid Data 358 Number of Detected Data 24

   95% Adjusted Gamma UCL 3.237

Note: DL/2 is not a recommended method.

AppChi2 878.6    95% KM (t) UCL 1.532

   95% Gamma Approximate UCL 3.236

Theta star 2.058

Nu star 949.1 Potential UCLs to Use

SD 2.568 97.5% KM (Chebyshev) UCL 2.27

k star 1.456 99% KM (Chebyshev) UCL 2.865

Mean 2.996    95% KM (Percentile Bootstrap) UCL 1.532

Median 2.831 95% KM (Chebyshev) UCL 1.967

Minimum 0.0257    95% KM (bootstrap t) UCL 1.576

Maximum 21    95% KM (BCA) UCL 1.575

Assuming Gamma Distribution    95% KM (z) UCL 1.531

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.53

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.161

   95% KM (t) UCL 1.532

K-S Test Statistic 0.801 Mean 1.267

5% K-S Critical Value 0.0858 SD 2.888

A-D Test Statistic 0.372 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

nu star 174.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.683 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.577

   95% BCA Bootstrap UCL 1.585

SD in Original Scale 2.887

   95% Percentile Bootstrap UCL 1.549

SD in Log Scale 2.403

Mean in Original Scale 1.278

MLE yields a negative mean Mean in Log Scale -1.967
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.777

   95% Adjusted Gamma UCL 0.777

Nu star 1107 Potential UCLs to Use

AppChi2 1031    95% KM (BCA) UCL 0.108

k star 1.546 99% KM (Chebyshev) UCL 0.211

Theta star 0.468

Median 0.576 95% KM (Chebyshev) UCL 0.13

SD 0.564 97.5% KM (Chebyshev) UCL 0.157

Maximum 3.98    95% KM (BCA) UCL 0.108

Mean 0.723    95% KM (Percentile Bootstrap) UCL 0.0971

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0862

Minimum 0.0245    95% KM (bootstrap t) UCL 0.112

   95% KM (t) UCL 0.0905

Assuming Gamma Distribution    95% KM (z) UCL 0.0904

5% K-S Critical Value 0.187 SD 0.261

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0145

5% A-D Critical Value 0.797 Kaplan-Meier (KM) Method

K-S Test Statistic 0.797 Mean 0.0666

A-D Test Statistic 1.96 Nonparametric Statistics

Theta Star 0.863

nu star 26.44

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.551 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0791

   95% BCA Bootstrap UCL 0.0915

Mean in Original Scale 0.0536

SD in Original Scale 0.265

MLE method failed to converge properly Mean in Log Scale -4.908

SD in Log Scale 1.937

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.268 SD 0.951

   95% DL/2 (t) UCL 0.193    95%  H-Stat (DL/2) UCL 0.201

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.169 Mean -2.182

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.516 Lilliefors Test Statistic 0.926

5% Lilliefors Critical Value 0.916 5% Lilliefors Critical Value 0.916

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

K-S Test Statistic 0.746 Mean 0.00116

5% K-S Critical Value 0.186 SD 0.000489

A-D Test Statistic 0.641 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 222.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.052 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0003931

   95% BCA Bootstrap UCL 0.0007067

SD in Original Scale 0.0007182

   95% Percentile Bootstrap UCL 0.0007032

SD in Log Scale 1.04

Mean in Original Scale 0.0006036

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -7.936

   95% DL/2 (t) UCL 0.0008092    95%  H-Stat (DL/2) UCL 0.0006781

Mean 0.0007224 Mean -7.408

SD 0.0006357 SD 0.488

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.911 5% Lilliefors Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.85 Lilliefors Test Statistic 0.938

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0009179 SD of Detected 0.418

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00409 Maximum Detected -5.499

Mean of Detected 0.00199 Mean of Detected -6.31

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00102 Minimum Detected -6.888

Number of Distinct Detected Data 22 Number of Non-Detect Data 125

Percent Non-Detects 85.03%

Lead, dissolved (background)

General Statistics

Number of Valid Data 147 Number of Detected Data 22

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Mean in Original Scale 0.00399

MLE method failed to converge properly Mean in Log Scale -7.834

SD in Log Scale 2.139

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0132 SD 1.254

   95% DL/2 (t) UCL 0.00706    95%  H-Stat (DL/2) UCL 0.00332

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.005 Mean -6.533

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.735 Lilliefors Test Statistic 0.933

5% Lilliefors Critical Value 0.908 5% Lilliefors Critical Value 0.908

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 114

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

SD of Detected 0.0246 SD of Detected 1.429

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.076 Maximum Detected -2.577

Mean of Detected 0.0192 Mean of Detected -4.822

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00094 Minimum Detected -6.97

Number of Distinct Detected Data 21 Number of Non-Detect Data 93

Percent Non-Detects 81.58%

Lead, dissolved (flood)

General Statistics

Number of Valid Data 114 Number of Detected Data 21

   95% Adjusted Gamma UCL 0.00403

Note: DL/2 is not a recommended method.

AppChi2 1337    95% KM (t) UCL 0.00123

   95% Gamma Approximate UCL 0.00402

Theta star 0.0007805

Nu star 1424 Potential UCLs to Use

SD 0.00141 97.5% KM (Chebyshev) UCL 0.00142

k star 4.843 99% KM (Chebyshev) UCL 0.00158

Mean 0.00378    95% KM (Percentile Bootstrap) UCL 0.0013

Median 0.00409 95% KM (Chebyshev) UCL 0.00134

Minimum 0.0002184    95% KM (bootstrap t) UCL 0.00125

Maximum 0.00563    95% KM (BCA) UCL 0.0014

Assuming Gamma Distribution    95% KM (z) UCL 0.00123

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00122

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.128E-05

   95% KM (t) UCL 0.00123
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.917 Lilliefors Test Statistic 0.968

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 360

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.0208 Maximum Non-Detect -3.873

Mean of Detected 0.00356 Mean of Detected -5.823

SD of Detected 0.00216 SD of Detected 0.636

Minimum Detected 0.00083 Minimum Detected -7.094

Maximum Detected 0.0102 Maximum Detected -4.585

Percent Non-Detects 88.61%

Raw Statistics Log-transformed Statistics

Number of Valid Data 360 Number of Detected Data 41

Number of Distinct Detected Data 34 Number of Non-Detect Data 319

Note: DL/2 is not a recommended method.

Lead, dissolved (no flood)

General Statistics

   95% Gamma Approximate UCL 0.0798

   95% Adjusted Gamma UCL 0.08

Nu star 103.9 Potential UCLs to Use

AppChi2 81.37    95% KM (t) UCL 0.00641

k star 0.456 99% KM (Chebyshev) UCL 0.0164

Theta star 0.137

Median 0.0483 95% KM (Chebyshev) UCL 0.00968

SD 0.0566 97.5% KM (Chebyshev) UCL 0.012

Maximum 0.21    95% KM (BCA) UCL 0.00695

Mean 0.0625    95% KM (Percentile Bootstrap) UCL 0.00664

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00613

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00727

   95% KM (t) UCL 0.00641

Assuming Gamma Distribution    95% KM (z) UCL 0.00639

5% K-S Critical Value 0.198 SD 0.0125

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00121

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

K-S Test Statistic 0.788 Mean 0.0044

A-D Test Statistic 0.77 Nonparametric Statistics

Theta Star 0.0307

nu star 26.35

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.627 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00618

   95% BCA Bootstrap UCL 0.00662

SD in Original Scale 0.0127
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   95% Adjusted Gamma UCL 0.00632

Note: DL/2 is not a recommended method.

AppChi2 1573    95% KM (t) UCL 0.00131

   95% Gamma Approximate UCL 0.00632

Theta star 0.00258

Nu star 1667 Potential UCLs to Use

SD 0.00254 97.5% KM (Chebyshev) UCL 0.00161

k star 2.315 99% KM (Chebyshev) UCL 0.00185

Mean 0.00597    95% KM (Percentile Bootstrap) UCL 0.00149

Median 0.00635 95% KM (Chebyshev) UCL 0.00149

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0013

Maximum 0.0102    95% KM (BCA) UCL 0.00157

Assuming Gamma Distribution    95% KM (z) UCL 0.00131

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00132

Data appear Gamma Distributed at 5% Significance Level SE of Mean 6.512E-05

   95% KM (t) UCL 0.00131

K-S Test Statistic 0.756 Mean 0.0012

5% K-S Critical Value 0.139 SD 0.00116

A-D Test Statistic 0.341 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

nu star 217.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.65 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00135

   95% BCA Bootstrap UCL 0.00105

SD in Original Scale 0.00128

   95% Percentile Bootstrap UCL 0.00104

SD in Log Scale 1.078

Mean in Original Scale 0.0009269

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.576

   95% DL/2 (t) UCL 0.00159    95%  H-Stat (DL/2) UCL 0.00147

Mean 0.00148 Mean -6.782

SD 0.00133 SD 0.689

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.941 5% Lilliefors Critical Value 0.941

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Mercury, dissolved (no flood) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 298

Percent Non-Detects 100.00%

Mercury, dissolved (no flood)

General Statistics

Number of Valid Data 298 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Mercury, dissolved (flood) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 81

Percent Non-Detects 98.78%

Mercury, dissolved (flood)

General Statistics

Number of Valid Data 82 Number of Detected Data 1

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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K-S Test Statistic 0.76 Mean 0.0112

5% K-S Critical Value 0.0776 SD 0.00748

A-D Test Statistic 3.091 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

nu star 860.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.908 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00387

   95% BCA Bootstrap UCL 0.0124

   95% MLE (Tiku) UCL 0.01 SD in Original Scale 0.00751

   95% Percentile Bootstrap UCL 0.0122

SD 0.0108 SD in Log Scale 0.579

   95% MLE (t) UCL 0.00977 Mean in Original Scale 0.0112

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00831 Mean in Log Scale -4.668

   95% DL/2 (t) UCL 0.0122    95%  H-Stat (DL/2) UCL 0.0122

Mean 0.0112 Mean -4.671

SD 0.00752 SD 0.582

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0728 5% Lilliefors Critical Value 0.0728

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.172 Lilliefors Test Statistic 0.117

Maximum Non-Detect 0.00758 Maximum Non-Detect -4.882

SD of Detected 0.00752 SD of Detected 0.579

Minimum Non-Detect 0.00758 Minimum Non-Detect -4.882

Maximum Detected 0.0417 Maximum Detected -3.177

Mean of Detected 0.0113 Mean of Detected -4.665

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0035 Minimum Detected -5.655

Number of Distinct Detected Data 131 Number of Non-Detect Data 1

Percent Non-Detects 0.67%

Molybdenum, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 148

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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   95% MLE (t) UCL 0.0177 Mean in Original Scale 0.0256

Mean 0.0115 Mean in Log Scale -4.03

SD 0.0401 SD in Log Scale 0.881

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.0262 SD 0.948

   95% DL/2 (t) UCL 0.0296    95%  H-Stat (DL/2) UCL 0.0297

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0255 Mean -4.063

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.193 Lilliefors Test Statistic 0.0537

5% Lilliefors Critical Value 0.0861 5% Lilliefors Critical Value 0.0861

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.91%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 62

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 53

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0264 SD of Detected 0.788

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Detected 0.196 Maximum Detected -1.63

Mean of Detected 0.0274 Mean of Detected -3.904

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00085 Minimum Detected -7.07

Number of Distinct Detected Data 92 Number of Non-Detect Data 9

Percent Non-Detects 7.83%

Molybdenum, dissolved (flood)

General Statistics

Number of Valid Data 115 Number of Detected Data 106

   95% Adjusted Gamma UCL 0.0122

Note: DL/2 is not a recommended method.

AppChi2 801.4    95% KM (BCA) UCL 0.0123

   95% Gamma Approximate UCL 0.0122

Theta star 0.00385

Nu star 868.8 Potential UCLs to Use

SD 0.0075 97.5% KM (Chebyshev) UCL 0.0151

k star 2.916 99% KM (Chebyshev) UCL 0.0173

Mean 0.0112    95% KM (Percentile Bootstrap) UCL 0.0122

Median 0.00858 95% KM (Chebyshev) UCL 0.0139

Minimum 0.0035    95% KM (bootstrap t) UCL 0.0124

Maximum 0.0417    95% KM (BCA) UCL 0.0123

Assuming Gamma Distribution    95% KM (z) UCL 0.0122

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0122

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0006152

   95% KM (t) UCL 0.0122
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.179 Lilliefors Test Statistic 0.0274

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 66

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.27%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 382

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

Mean of Detected 0.0317 Mean of Detected -3.768

SD of Detected 0.031 SD of Detected 0.788

Minimum Detected 0.0014 Minimum Detected -6.571

Maximum Detected 0.301 Maximum Detected -1.201

Percent Non-Detects 5.80%

Raw Statistics Log-transformed Statistics

Number of Valid Data 448 Number of Detected Data 422

Number of Distinct Detected Data 279 Number of Non-Detect Data 26

Note: DL/2 is not a recommended method.

Molybdenum, dissolved (no flood)

General Statistics

   95% Gamma Approximate UCL 0.0324

   95% Adjusted Gamma UCL 0.0326

Nu star 104.1 Potential UCLs to Use

AppChi2 81.56    95% KM (BCA) UCL 0.03

k star 0.453 99% KM (Chebyshev) UCL 0.0498

Theta star 0.0562

Median 0.0179 95% KM (Chebyshev) UCL 0.0361

SD 0.0263 97.5% KM (Chebyshev) UCL 0.0407

Maximum 0.196    95% KM (BCA) UCL 0.03

Mean 0.0254    95% KM (Percentile Bootstrap) UCL 0.0298

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0293

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0306

   95% KM (t) UCL 0.0295

Assuming Gamma Distribution    95% KM (z) UCL 0.0295

5% K-S Critical Value 0.0893 SD 0.0262

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00245

5% A-D Critical Value 0.767 Kaplan-Meier (KM) Method

K-S Test Statistic 0.767 Mean 0.0254

A-D Test Statistic 1.504 Nonparametric Statistics

Theta Star 0.0158

nu star 367.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.732 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.03

   95% BCA Bootstrap UCL 0.0305

   95% MLE (Tiku) UCL 0.0196 SD in Original Scale 0.0261
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   95% Adjusted Gamma UCL 0.0335

Note: DL/2 is not a recommended method.

AppChi2 516.8    95% KM (BCA) UCL 0.0327

   95% Gamma Approximate UCL 0.0335

Theta star 0.0476

Nu star 571.2 Potential UCLs to Use

SD 0.0308 97.5% KM (Chebyshev) UCL 0.0394

k star 0.638 99% KM (Chebyshev) UCL 0.0448

Mean 0.0303    95% KM (Percentile Bootstrap) UCL 0.0328

Median 0.0217 95% KM (Chebyshev) UCL 0.0366

Minimum 1E-09    95% KM (bootstrap t) UCL 0.033

Maximum 0.301    95% KM (BCA) UCL 0.0327

Assuming Gamma Distribution    95% KM (z) UCL 0.0327

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0327

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00145

   95% KM (t) UCL 0.0327

K-S Test Statistic 0.77 Mean 0.0303

5% K-S Critical Value 0.0448 SD 0.0307

A-D Test Statistic 3.496 Nonparametric Statistics

5% A-D Critical Value 0.77 Kaplan-Meier (KM) Method

nu star 1454

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.722 Data appear Lognormal at 5% Significance Level

Theta Star 0.0184

   95% BCA Bootstrap UCL 0.0329

SD in Original Scale 0.0307

   95% Percentile Bootstrap UCL 0.0329

SD in Log Scale 0.845

Mean in Original Scale 0.0303

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.845

   95% DL/2 (t) UCL 0.0327    95%  H-Stat (DL/2) UCL 0.0332

Mean 0.0303 Mean -3.863

SD 0.0307 SD 0.896

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0431 5% Lilliefors Critical Value 0.0431

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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A-D Test Statistic 3.641 Nonparametric Statistics

Theta Star 0.00382

nu star 116.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.1 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00229

   95% BCA Bootstrap UCL 0.00253

Mean in Original Scale 0.00167

SD in Original Scale 0.00422

MLE yields a negative mean Mean in Log Scale -7.675

SD in Log Scale 1.618

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00416 SD 0.943

   95% DL/2 (t) UCL 0.0024    95%  H-Stat (DL/2) UCL 0.00136

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00184 Mean -7

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.307 Lilliefors Test Statistic 0.142

5% Lilliefors Critical Value 0.122 5% Lilliefors Critical Value 0.122

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 138

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Maximum Non-Detect 0.00628 Maximum Non-Detect -5.07

SD of Detected 0.00635 SD of Detected 0.873

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0415 Maximum Detected -3.182

Mean of Detected 0.0042 Mean of Detected -5.965

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 50 Number of Non-Detect Data 96

Percent Non-Detects 64.43%

Nickel, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 53

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0202    95%  H-Stat (DL/2) UCL 0.0181

Mean 0.0162 Mean -4.971

SD 0.046 SD 1.198

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.07 5% Lilliefors Critical Value 0.07

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.371 Lilliefors Test Statistic 0.134

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.42%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 343

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Mean of Detected 0.0217 Mean of Detected -4.991

SD of Detected 0.0636 SD of Detected 1.286

Minimum Detected 0.00079 Minimum Detected -7.143

Maximum Detected 0.5 Maximum Detected -0.693

Percent Non-Detects 53.62%

Raw Statistics Log-transformed Statistics

Number of Valid Data 345 Number of Detected Data 160

Number of Distinct Detected Data 108 Number of Non-Detect Data 185

Note: DL/2 is not a recommended method.

Nickel, dissolved (flood)

General Statistics

   95% Gamma Approximate UCL 0.0092    95% KM (% Bootstrap) UCL 0.00276

   95% Adjusted Gamma UCL 0.00922

Nu star 135.1 Potential UCLs to Use

AppChi2 109.3    95% KM (t) UCL 0.0027

k star 0.453 99% KM (Chebyshev) UCL 0.00548

Theta star 0.0164

Median 0.00579 95% KM (Chebyshev) UCL 0.0036

SD 0.00668 97.5% KM (Chebyshev) UCL 0.00424

Maximum 0.0415    95% KM (BCA) UCL 0.00278

Mean 0.00744    95% KM (Percentile Bootstrap) UCL 0.00276

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00268

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00317

   95% KM (t) UCL 0.0027

Assuming Gamma Distribution    95% KM (z) UCL 0.00269

5% K-S Critical Value 0.125 SD 0.00405

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003354

5% A-D Critical Value 0.776 Kaplan-Meier (KM) Method

K-S Test Statistic 0.776 Mean 0.00214
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 704

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

SD of Detected 0.0151 SD of Detected 0.996

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.168 Maximum Detected -1.784

Mean of Detected 0.00894 Mean of Detected -5.283

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00069 Minimum Detected -7.279

Number of Distinct Detected Data 169 Number of Non-Detect Data 385

Percent Non-Detects 54.69%

Nickel, dissolved (no flood)

General Statistics

Number of Valid Data 704 Number of Detected Data 319

   95% Adjusted Gamma UCL 0.0285

Note: DL/2 is not a recommended method.

AppChi2 93.67    95% KM (BCA) UCL 0.0167

   95% Gamma Approximate UCL 0.0284

Theta star 0.133

Nu star 117.7 Potential UCLs to Use

SD 0.0487 97.5% KM (Chebyshev) UCL 0.0273

k star 0.171 99% KM (Chebyshev) UCL 0.0362

Mean 0.0226    95% KM (Percentile Bootstrap) UCL 0.0166

Median 0.0051 95% KM (Chebyshev) UCL 0.0228

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0193

Maximum 0.5    95% KM (BCA) UCL 0.0167

Assuming Gamma Distribution    95% KM (z) UCL 0.0163

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0162

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0024

   95% KM (t) UCL 0.0163

K-S Test Statistic 0.816 Mean 0.0123

5% K-S Critical Value 0.078 SD 0.0442

A-D Test Statistic 12.31 Nonparametric Statistics

5% A-D Critical Value 0.816 Kaplan-Meier (KM) Method

nu star 171.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.536 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0404

   95% BCA Bootstrap UCL 0.0182

SD in Original Scale 0.0442

   95% Percentile Bootstrap UCL 0.0165

SD in Log Scale 1.381

Mean in Original Scale 0.0123

MLE method failed to converge properly Mean in Log Scale -5.608
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.0108    95% KM (% Bootstrap) UCL 0.00696

   95% Adjusted Gamma UCL 0.0108

Nu star 453.9 Potential UCLs to Use

AppChi2 405.5    95% KM (t) UCL 0.00688

k star 0.322 99% KM (Chebyshev) UCL 0.0105

Theta star 0.03

Median 0.0063 95% KM (Chebyshev) UCL 0.00806

SD 0.0121 97.5% KM (Chebyshev) UCL 0.00888

Maximum 0.168    95% KM (BCA) UCL 0.00691

Mean 0.00968    95% KM (Percentile Bootstrap) UCL 0.00696

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00688

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0071

   95% KM (t) UCL 0.00688

Assuming Gamma Distribution    95% KM (z) UCL 0.00688

5% K-S Critical Value 0.0523 SD 0.0109

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004355

5% A-D Critical Value 0.784 Kaplan-Meier (KM) Method

K-S Test Statistic 0.784 Mean 0.00616

A-D Test Statistic 8.013 Nonparametric Statistics

Theta Star 0.00884

nu star 645.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.011 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00682

   95% BCA Bootstrap UCL 0.00696

Mean in Original Scale 0.00608

SD in Original Scale 0.0109

MLE method failed to converge properly Mean in Log Scale -5.709

SD in Log Scale 1.07

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0179 SD 1.031

   95% DL/2 (t) UCL 0.0109    95%  H-Stat (DL/2) UCL 0.0126

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00978 Mean -5.151

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.295 Lilliefors Test Statistic 0.0615

5% Lilliefors Critical Value 0.0496 5% Lilliefors Critical Value 0.0496

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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A-D Test Statistic 1.637 Nonparametric Statistics

Theta Star 0.409

nu star 1494

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.328 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 2.409

   95% BCA Bootstrap UCL 2.42

   95% MLE (t) UCL 2.209 Mean in Original Scale 2.264

   95% MLE (Tiku) UCL 2.219 SD in Original Scale 1.091

Mean 2.008 Mean in Log Scale 0.689

SD 1.472 SD in Log Scale 0.527

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 1.292 SD 1.04

   95% DL/2 (t) UCL 2.286    95%  H-Stat (DL/2) UCL 2.336

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.11 Mean 0.392

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.162 Lilliefors Test Statistic 0.103

5% Lilliefors Critical Value 0.0816 5% Lilliefors Critical Value 0.0816

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 20.27%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 118

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.984 SD of Detected 0.416

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 4.75 Maximum Detected 1.558

Mean of Detected 2.587 Mean of Detected 0.871

Raw Statistics Log-transformed Statistics

Minimum Detected 0.687 Minimum Detected -0.375

Number of Distinct Detected Data 92 Number of Non-Detect Data 30

Percent Non-Detects 20.27%

Nitrate as Nitrogen (background)

General Statistics

Number of Valid Data 148 Number of Detected Data 118

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_nitrate_data_final_inp
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3.087    95%  H-Stat (DL/2) UCL 1.964

Mean 2.615 Mean -0.209

SD 5.999 SD 1.48

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0643 5% Lilliefors Critical Value 0.0643

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.148 Lilliefors Test Statistic 0.0951

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 439

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Non-Detect 200 Maximum Non-Detect 5.298

Mean of Detected 4.941 Mean of Detected 1.05

SD of Detected 4.585 SD of Detected 1.196

Minimum Detected 0.112 Minimum Detected -2.189

Maximum Detected 25.1 Maximum Detected 3.223

Percent Non-Detects 56.72%

Raw Statistics Log-transformed Statistics

Number of Valid Data 439 Number of Detected Data 190

Number of Distinct Detected Data 166 Number of Non-Detect Data 249

Note: DL/2 is not a recommended method.

Nitrate as Nitrogen (flood)

General Statistics

   95% Gamma Approximate UCL 2.569

   95% Adjusted Gamma UCL 2.571

Nu star 618 Potential UCLs to Use

AppChi2 561.3    95% KM (BCA) UCL 2.367

k star 2.088 99% KM (Chebyshev) UCL 3.155

Theta star 1.118

Median 1.955 95% KM (Chebyshev) UCL 2.619

SD 1.044 97.5% KM (Chebyshev) UCL 2.8

Maximum 4.75    95% KM (BCA) UCL 2.367

Mean 2.333    95% KM (Percentile Bootstrap) UCL 2.362

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.36

Minimum 1E-09    95% KM (bootstrap t) UCL 2.366

   95% KM (t) UCL 2.36

Assuming Gamma Distribution    95% KM (z) UCL 2.359

5% K-S Critical Value 0.0849 SD 1.161

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0958

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 2.201
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.64%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 278

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 127

Maximum Non-Detect 4 Maximum Non-Detect 1.386

SD of Detected 4.868 SD of Detected 1.039

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 31.8 Maximum Detected 3.459

Mean of Detected 4.314 Mean of Detected 0.967

Raw Statistics Log-transformed Statistics

Minimum Detected 0.107 Minimum Detected -2.235

Number of Distinct Detected Data 321 Number of Non-Detect Data 22

Percent Non-Detects 5.43%

Nitrate as Nitrogen (no flood)

General Statistics

Number of Valid Data 405 Number of Detected Data 383

   95% Adjusted Gamma UCL 5.408

Note: DL/2 is not a recommended method.

AppChi2 1181    95% KM (BCA) UCL 2.577

   95% Gamma Approximate UCL 5.407

Theta star 3.517

Nu star 1263 Potential UCLs to Use

SD 3.719 97.5% KM (Chebyshev) UCL 3.422

k star 1.438 99% KM (Chebyshev) UCL 4.103

Mean 5.058    95% KM (Percentile Bootstrap) UCL 2.568

Median 4.558 95% KM (Chebyshev) UCL 3.075

Minimum 0.0955    95% KM (bootstrap t) UCL 2.595

Maximum 25.1    95% KM (BCA) UCL 2.577

Assuming Gamma Distribution    95% KM (z) UCL 2.576

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.575

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.184

   95% KM (t) UCL 2.577

K-S Test Statistic 0.783 Mean 2.274

5% K-S Critical Value 0.0681 SD 3.824

A-D Test Statistic 1.852 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

nu star 393.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.035 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.775

   95% BCA Bootstrap UCL 2.641

SD in Original Scale 3.791

   95% Percentile Bootstrap UCL 2.635

SD in Log Scale 1.739

Mean in Original Scale 2.32

MLE method failed to converge properly Mean in Log Scale -0.454
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 4.654

   95% Adjusted Gamma UCL 4.656

Nu star 346.3 Potential UCLs to Use

AppChi2 304.2    95% KM (Chebyshev) UCL 5.144

k star 0.428 99% KM (Chebyshev) UCL 6.483

Theta star 9.561

Median 2.72 95% KM (Chebyshev) UCL 5.144

SD 4.829 97.5% KM (Chebyshev) UCL 5.596

Maximum 31.8    95% KM (BCA) UCL 4.506

Mean 4.088    95% KM (Percentile Bootstrap) UCL 4.488

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.495

Minimum 1E-09    95% KM (bootstrap t) UCL 4.521

   95% KM (t) UCL 4.495

Assuming Gamma Distribution    95% KM (z) UCL 4.494

5% K-S Critical Value 0.0476 SD 4.812

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.239

5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method

K-S Test Statistic 0.781 Mean 4.101

A-D Test Statistic 3.911 Nonparametric Statistics

Theta Star 3.784

nu star 873.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.14 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 4.504

   95% BCA Bootstrap UCL 4.531

Mean in Original Scale 4.104

SD in Original Scale 4.815

MLE yields a negative mean Mean in Log Scale 0.86

SD in Log Scale 1.113

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 4.819 SD 1.151

   95% DL/2 (t) UCL 4.494    95%  H-Stat (DL/2) UCL 4.806

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.099 Mean 0.841

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.224 Lilliefors Test Statistic 0.0766

5% Lilliefors Critical Value 0.0453 5% Lilliefors Critical Value 0.0453

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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K-S Test Statistic 0.763 Mean 0.00233

5% K-S Critical Value 0.0894 SD 0.00241

A-D Test Statistic 5.44 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 467.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.249 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00129

   95% BCA Bootstrap UCL 0.00263

   95% MLE (Tiku) UCL 0.00208 SD in Original Scale 0.00249

   95% Percentile Bootstrap UCL 0.00254

SD 0.0031 SD in Log Scale 0.861

   95% MLE (t) UCL 0.00207 Mean in Original Scale 0.0022

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00165 Mean in Log Scale -6.506

   95% DL/2 (t) UCL 0.00252    95%  H-Stat (DL/2) UCL 0.0019

Mean 0.00217 Mean -6.536

SD 0.00251 SD 0.866

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0869 5% Lilliefors Critical Value 0.0869

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.241 Lilliefors Test Statistic 0.127

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.0027 SD of Detected 0.607

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0136 Maximum Detected -4.298

Mean of Detected 0.0029 Mean of Detected -6.075

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Distinct Detected Data 95 Number of Non-Detect Data 45

Percent Non-Detects 30.20%

Selenium, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 104

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Mean in Original Scale 0.00491

MLE method failed to converge properly Mean in Log Scale -6.004

SD in Log Scale 1.24

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00553 SD 1.245

   95% DL/2 (t) UCL 0.00666    95%  H-Stat (DL/2) UCL 0.00645

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00566 Mean -5.787

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.954 Lilliefors Test Statistic 0.817

5% Lilliefors Critical Value 0.934 5% Lilliefors Critical Value 0.934

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 86

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.04 Maximum Non-Detect -3.219

SD of Detected 0.00556 SD of Detected 0.866

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.023 Maximum Detected -3.772

Mean of Detected 0.00992 Mean of Detected -4.871

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00106 Minimum Detected -6.849

Number of Distinct Detected Data 34 Number of Non-Detect Data 51

Percent Non-Detects 59.30%

Selenium, dissolved (flood)

General Statistics

Number of Valid Data 86 Number of Detected Data 35

   95% Adjusted Gamma UCL 0.0029

Note: DL/2 is not a recommended method.

AppChi2 168.3    95% KM (BCA) UCL 0.00267

   95% Gamma Approximate UCL 0.0029

Theta star 0.00363

Nu star 200 Potential UCLs to Use

SD 0.00242 97.5% KM (Chebyshev) UCL 0.00356

k star 0.671 99% KM (Chebyshev) UCL 0.0043

Mean 0.00244    95% KM (Percentile Bootstrap) UCL 0.00268

Median 0.00184 95% KM (Chebyshev) UCL 0.00319

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00275

Maximum 0.0136    95% KM (BCA) UCL 0.00267

Assuming Gamma Distribution    95% KM (z) UCL 0.00265

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00265

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001983

   95% KM (t) UCL 0.00265
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.335 Lilliefors Test Statistic 0.121

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 27

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.29%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 283

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Mean of Detected 0.00943 Mean of Detected -5.304

SD of Detected 0.0197 SD of Detected 0.937

Minimum Detected 0.00103 Minimum Detected -6.878

Maximum Detected 0.155 Maximum Detected -1.864

Percent Non-Detects 57.10%

Raw Statistics Log-transformed Statistics

Number of Valid Data 310 Number of Detected Data 133

Number of Distinct Detected Data 120 Number of Non-Detect Data 177

Note: DL/2 is not a recommended method.

Selenium, dissolved (no flood)

General Statistics

   95% Gamma Approximate UCL 0.011    95% KM (Percentile Bootstrap) UCL 0.00604

   95% Adjusted Gamma UCL 0.011

Nu star 708.3 Potential UCLs to Use

AppChi2 647.6    95% KM (t) UCL 0.00596

k star 4.118 99% KM (Chebyshev) UCL 0.0111

Theta star 0.00244

Median 0.0105 95% KM (Chebyshev) UCL 0.00764

SD 0.00394 97.5% KM (Chebyshev) UCL 0.00882

Maximum 0.023    95% KM (BCA) UCL 0.00614

Mean 0.01    95% KM (Percentile Bootstrap) UCL 0.00604

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0059

Minimum 0.00106    95% KM (bootstrap t) UCL 0.00601

   95% KM (t) UCL 0.00596

Assuming Gamma Distribution    95% KM (z) UCL 0.00595

5% K-S Critical Value 0.151 SD 0.00555

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0006238

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 0.00492

A-D Test Statistic 1.627 Nonparametric Statistics

Theta Star 0.00514

nu star 135.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.931 Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00593

   95% BCA Bootstrap UCL 0.00596

SD in Original Scale 0.00551
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   95% Adjusted Gamma UCL 0.0102

Note: DL/2 is not a recommended method.

AppChi2 1129    95% KM (t) UCL 0.00677

   95% Gamma Approximate UCL 0.0102    95% KM (% Bootstrap) UCL 0.00688

Theta star 0.00487

Nu star 1209 Potential UCLs to Use

SD 0.0129 97.5% KM (Chebyshev) UCL 0.0103

k star 1.95 99% KM (Chebyshev) UCL 0.0131

Mean 0.00949    95% KM (Percentile Bootstrap) UCL 0.00688

Median 0.00919 95% KM (Chebyshev) UCL 0.00884

Minimum 0.00103    95% KM (bootstrap t) UCL 0.00794

Maximum 0.155    95% KM (BCA) UCL 0.00684

Assuming Gamma Distribution    95% KM (z) UCL 0.00677

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00677

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0007645

   95% KM (t) UCL 0.00677

K-S Test Statistic 0.788 Mean 0.00551

5% K-S Critical Value 0.0836 SD 0.0133

A-D Test Statistic 9.508 Nonparametric Statistics

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

nu star 238.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.896 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0105

   95% BCA Bootstrap UCL 0.00718

SD in Original Scale 0.0134

   95% Percentile Bootstrap UCL 0.00678

SD in Log Scale 1.002

Mean in Original Scale 0.00551

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.859

   95% DL/2 (t) UCL 0.00716    95%  H-Stat (DL/2) UCL 0.00588

Mean 0.00592 Mean -5.627

SD 0.0133 SD 0.828

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0768 5% Lilliefors Critical Value 0.0768

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.313 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 0.000491

SD in Original Scale 0.00113

   95% Percentile Bootstrap UCL 0.0004547

SD in Log Scale 2.656

Mean in Original Scale 0.0002859

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -11.19

   95% DL/2 (t) UCL 0.0008309    95%  H-Stat (DL/2) UCL 0.0006123

Mean 0.0006886 Mean -7.504

SD 0.00105 SD 0.445

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.818 5% Lilliefors Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.869 Lilliefors Test Statistic 0.938

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.00315 SD of Detected 0.81

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0103 Maximum Detected -4.576

Mean of Detected 0.00401 Mean of Detected -5.793

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00108 Minimum Detected -6.831

Number of Distinct Detected Data 8 Number of Non-Detect Data 141

Percent Non-Detects 94.63%

Silver, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 8

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.0332 SD of Detected 1.087

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0873 Maximum Detected -2.438

Mean of Detected 0.0372 Mean of Detected -3.739

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0059 Minimum Detected -5.133

Number of Distinct Detected Data 7 Number of Non-Detect Data 288

Percent Non-Detects 97.63%

Silver, dissolved (no flood)

General Statistics

Number of Valid Data 295 Number of Detected Data 7

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Silver, dissolved (flood) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 78

Percent Non-Detects 98.73%

Silver, dissolved (flood)

General Statistics

Number of Valid Data 79 Number of Detected Data 1

   95% Adjusted Gamma UCL 0.054

Note: DL/2 is not a recommended method.

AppChi2 356.7    95% KM (t) UCL 0.00138

   95% Gamma Approximate UCL 0.0539    95% KM (Percentile Bootstrap) UCL 0.00328

Theta star 0.0354

Nu star 402.2 Potential UCLs to Use

SD 0.0267 97.5% KM (Chebyshev) UCL 0.00176

k star 1.35 99% KM (Chebyshev) UCL 0.00207

Mean 0.0478    95% KM (Percentile Bootstrap) UCL 0.00328

Median 0.0499 95% KM (Chebyshev) UCL 0.0016

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00146

Maximum 0.0902    95% KM (BCA) UCL 0.00339

Assuming Gamma Distribution    95% KM (z) UCL 0.00137

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00137

Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.327E-05

   95% KM (t) UCL 0.00138

K-S Test Statistic 0.724 Mean 0.00124

5% K-S Critical Value 0.298 SD 0.0009508

A-D Test Statistic 0.299 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 21.01

Theta Star 0.00306



107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

A B C D E F G H I J K L

Theta star 1.183

Nu star 576.4 Potential UCLs to Use

SD 0.792 97.5% KM (Chebyshev) UCL 0.00928

k star 0.977 99% KM (Chebyshev) UCL 0.0108

Mean 1.156    95% KM (Percentile Bootstrap) UCL 0.0135

Median 1.099 95% KM (Chebyshev) UCL 0.00848

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00754

Maximum 2.633    95% KM (BCA) UCL 0.0204

Assuming Gamma Distribution    95% KM (z) UCL 0.00734

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00835

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004225

   95% KM (t) UCL 0.00734

K-S Test Statistic 0.724 Mean 0.00664

5% K-S Critical Value 0.318 SD 0.00672

A-D Test Statistic 0.472 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 11.37

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.812 Data appear Normal at 5% Significance Level

Theta Star 0.0458

   95% BCA Bootstrap UCL 0.00201

SD in Original Scale 0.00739

   95% Percentile Bootstrap UCL 0.00173

SD in Log Scale 3.882

Mean in Original Scale 0.0009922

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -13.08

   95% DL/2 (t) UCL 0.0031    95%  H-Stat (DL/2) UCL 0.00205

Mean 0.0024 Mean -6.612

SD 0.00727 SD 0.849

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.803 5% Lilliefors Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.846 Lilliefors Test Statistic 0.898

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.63%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 288

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7
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   95% Adjusted Gamma UCL 1.278

Note: DL/2 is not a recommended method.

AppChi2 521.7    95% KM (t) UCL 0.00734

   95% Gamma Approximate UCL 1.277    95% KM (Percentile Bootstrap) UCL 0.0135



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.583 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.0001733

SD in Original Scale 0.0003035

   95% Percentile Bootstrap UCL 0.000154

SD in Log Scale 1.783

Mean in Original Scale 0.0001108

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -10.62

   95% DL/2 (t) UCL 0.00056    95%  H-Stat (DL/2) UCL 0.0005305

Mean 0.00053 Mean -7.572

SD 0.0002211 SD 0.188

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.748 5% Lilliefors Critical Value 0.748

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.663 Lilliefors Test Statistic 0.684

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.000889 SD of Detected 0.462

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.00295 Maximum Detected -5.826

Mean of Detected 0.00162 Mean of Detected -6.518

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00114 Minimum Detected -6.777

Number of Distinct Detected Data 4 Number of Non-Detect Data 145

Percent Non-Detects 97.32%

Thallium, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 4

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

A B C D E F G H I J K L

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Mean of Detected 0.00116 Mean of Detected -6.764

SD of Detected 6.364E-05 SD of Detected 0.0551

Minimum Detected 0.00111 Minimum Detected -6.803

Maximum Detected 0.0012 Maximum Detected -6.725

Percent Non-Detects 99.32%

Raw Statistics Log-transformed Statistics

Number of Valid Data 295 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 293

Thallium, dissolved (no flood)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Thallium, dissolved (flood) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 79

Percent Non-Detects 100.00%

Thallium, dissolved (flood)

General Statistics

Number of Valid Data 79 Number of Detected Data 0

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 788.2    95% KM (t) UCL 0.00118

   95% Gamma Approximate UCL 0.0168    95% KM (% Bootstrap) UCL 0.00124

Theta star 0.00539

Nu star 855.1 Potential UCLs to Use

SD 0.00709 97.5% KM (Chebyshev) UCL 0.00124

k star 2.869 99% KM (Chebyshev) UCL 0.00129

Mean 0.0155    95% KM (Percentile Bootstrap) UCL 0.00124

Median 0.0164 95% KM (Chebyshev) UCL 0.00121

Minimum 0.0007928    95% KM (bootstrap t) UCL 0.00143

Maximum 0.0261    95% KM (BCA) UCL 0.00295

Assuming Gamma Distribution    95% KM (z) UCL 0.00118

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00117

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.399E-05

   95% KM (t) UCL 0.00118

K-S Test Statistic 0.659 Mean 0.00115

5% K-S Critical Value 0.396 SD 0.0001479

A-D Test Statistic 0.846 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 12.66

Theta Star 0.00102
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Minimum     N/A       95% KM (bootstrap t) UCL 0.00111

Assuming Gamma Distribution    95% KM (z) UCL 0.00111

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00117

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.646E-07

   95% KM (t) UCL 0.00111

K-S Test Statistic     N/A    Mean 0.00111

5% K-S Critical Value     N/A    SD 6.495E-06

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00259    95%  H-Stat (DL/2) UCL 0.0024

Mean 0.0023 Mean -6.841

SD 0.00298 SD 1.147

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value     N/A    5% Lilliefors Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 1 Lilliefors Test Statistic 1

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 295

Maximum Non-Detect 0.015 Maximum Non-Detect -4.2
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   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00111

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00111

k star     N/A    99% KM (Chebyshev) UCL 0.00112

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00111

Maximum     N/A       95% KM (BCA) UCL     N/A    
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A-D Test Statistic 1.108 Nonparametric Statistics

Theta Star 0.00769

nu star 534.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.105 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0159

   95% BCA Bootstrap UCL 0.0162

   95% MLE (t) UCL 0.00524 Mean in Original Scale 0.0142

   95% MLE (Tiku) UCL 0.00865 SD in Original Scale 0.0125

Mean 0.00216 Mean in Log Scale -4.603

SD 0.0227 SD in Log Scale 0.893

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.0128 SD 1.312

   95% DL/2 (t) UCL 0.0157    95%  H-Stat (DL/2) UCL 0.0183

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0139 Mean -4.827

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.196 Lilliefors Test Statistic 0.098

5% Lilliefors Critical Value 0.0786 5% Lilliefors Critical Value 0.0786

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.84%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 113

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 36

Maximum Non-Detect 0.0193 Maximum Non-Detect -3.948

SD of Detected 0.0125 SD of Detected 0.741

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0803 Maximum Detected -2.522

Mean of Detected 0.0162 Mean of Detected -4.373

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00102 Minimum Detected -6.888

Number of Distinct Detected Data 109 Number of Non-Detect Data 22

Percent Non-Detects 14.77%

Vanadium, dissolved (background)

General Statistics

Number of Valid Data 149 Number of Detected Data 127

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0255    95%  H-Stat (DL/2) UCL 0.0148

Mean 0.0186 Mean -5.222

SD 0.0447 SD 1.334

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.101 5% Lilliefors Critical Value 0.101

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.396 Lilliefors Test Statistic 0.135

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 21

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.74%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 94

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Non-Detect 0.012 Maximum Non-Detect -4.423

Mean of Detected 0.0265 Mean of Detected -4.796

SD of Detected 0.053 SD of Detected 1.386

Minimum Detected 0.00096 Minimum Detected -6.949

Maximum Detected 0.238 Maximum Detected -1.435

Percent Non-Detects 33.04%

Raw Statistics Log-transformed Statistics

Number of Valid Data 115 Number of Detected Data 77

Number of Distinct Detected Data 71 Number of Non-Detect Data 38

Note: DL/2 is not a recommended method.

Vanadium, dissolved (flood)

General Statistics

   95% Gamma Approximate UCL 0.0173

   95% Adjusted Gamma UCL 0.0173

Nu star 150.5 Potential UCLs to Use

AppChi2 123.1    95% KM (BCA) UCL 0.016

k star 0.505 99% KM (Chebyshev) UCL 0.0244

Theta star 0.028

Median 0.0122 95% KM (Chebyshev) UCL 0.0186

SD 0.0127 97.5% KM (Chebyshev) UCL 0.0205

Maximum 0.0803    95% KM (BCA) UCL 0.016

Mean 0.0141    95% KM (Percentile Bootstrap) UCL 0.0158

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0157

Minimum 1E-09    95% KM (bootstrap t) UCL 0.016

   95% KM (t) UCL 0.0157

Assuming Gamma Distribution    95% KM (z) UCL 0.0157

5% K-S Critical Value 0.0835 SD 0.0127

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00104

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

K-S Test Statistic 0.764 Mean 0.014
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 54.18%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 188

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 159

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.033 SD of Detected 1.039

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.326 Maximum Detected -1.121

Mean of Detected 0.0222 Mean of Detected -4.402

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0012 Minimum Detected -6.725

Number of Distinct Detected Data 229 Number of Non-Detect Data 52

Percent Non-Detects 14.99%

Vanadium, dissolved (no flood)

General Statistics

Number of Valid Data 347 Number of Detected Data 295

   95% Adjusted Gamma UCL 0.0324

Note: DL/2 is not a recommended method.

AppChi2 32.1    95% KM (Chebyshev) UCL 0.0367

   95% Gamma Approximate UCL 0.0322

Theta star 0.109

Nu star 46.8 Potential UCLs to Use

SD 0.0454 97.5% KM (Chebyshev) UCL 0.0446

k star 0.203 99% KM (Chebyshev) UCL 0.0602

Mean 0.0221    95% KM (Percentile Bootstrap) UCL 0.0259

Median 0.0065 95% KM (Chebyshev) UCL 0.0367

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0284

Maximum 0.238    95% KM (BCA) UCL 0.026

Assuming Gamma Distribution    95% KM (z) UCL 0.0254

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0254

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00419

   95% KM (t) UCL 0.0254

K-S Test Statistic 0.814 Mean 0.0185

5% K-S Critical Value 0.107 SD 0.0446

A-D Test Statistic 6.582 Nonparametric Statistics

5% A-D Critical Value 0.814 Kaplan-Meier (KM) Method

nu star 81.15

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.527 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0502

   95% BCA Bootstrap UCL 0.0268

SD in Original Scale 0.0448

   95% Percentile Bootstrap UCL 0.0257

SD in Log Scale 1.494

Mean in Original Scale 0.0185

MLE yields a negative mean Mean in Log Scale -5.361
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.0227

   95% Adjusted Gamma UCL 0.0227

Nu star 224.5 Potential UCLs to Use

AppChi2 190.8    95% KM (Chebyshev) UCL 0.0266

k star 0.323 99% KM (Chebyshev) UCL 0.0359

Theta star 0.0595

Median 0.0092 95% KM (Chebyshev) UCL 0.0266

SD 0.0312 97.5% KM (Chebyshev) UCL 0.0297

Maximum 0.326    95% KM (BCA) UCL 0.0224

Mean 0.0193    95% KM (Percentile Bootstrap) UCL 0.0222

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.022

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0228

   95% KM (t) UCL 0.0221

Assuming Gamma Distribution    95% KM (z) UCL 0.022

5% K-S Critical Value 0.0543 SD 0.0311

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00167

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

K-S Test Statistic 0.785 Mean 0.0193

A-D Test Statistic 8.743 Nonparametric Statistics

Theta Star 0.0229

nu star 572.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.97 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.022

   95% BCA Bootstrap UCL 0.0227

Mean in Original Scale 0.0193

SD in Original Scale 0.0312

MLE yields a negative mean Mean in Log Scale -4.653

SD in Log Scale 1.16

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0312 SD 1.133

   95% DL/2 (t) UCL 0.022    95%  H-Stat (DL/2) UCL 0.0187

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0193 Mean -4.641

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.262 Lilliefors Test Statistic 0.0729

5% Lilliefors Critical Value 0.0516 5% Lilliefors Critical Value 0.0516

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

A-D Test Statistic 1.668 Nonparametric Statistics

Theta Star 0.017

nu star 429.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.286 Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL 0.0316

   95% BCA Bootstrap UCL 0.0323

   95% MLE (t) UCL 0.0225 Mean in Original Scale 0.0279

   95% MLE (Tiku) UCL 0.0235 SD in Original Scale 0.0275

Mean 0.017 Mean in Log Scale -4.026

SD 0.0396 SD in Log Scale 0.978

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.028 SD 1.017

   95% DL/2 (t) UCL 0.0311    95%  H-Stat (DL/2) UCL 0.0268

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0273 Mean -4.095

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.177 Lilliefors Test Statistic 0.0876

5% Lilliefors Critical Value 0.0914 5% Lilliefors Critical Value 0.0914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 46.15%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 66

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 77

Maximum Non-Detect 0.0162 Maximum Non-Detect -4.123

SD of Detected 0.0283 SD of Detected 0.666

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.137 Maximum Detected -1.988

Mean of Detected 0.0388 Mean of Detected -3.476

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0106 Minimum Detected -4.547

Number of Distinct Detected Data 87 Number of Non-Detect Data 49

Percent Non-Detects 34.27%

Zinc, dissolved (background)

General Statistics

Number of Valid Data 143 Number of Detected Data 94

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0827    95%  H-Stat (DL/2) UCL 0.0736

Mean 0.073 Mean -3.397

SD 0.109 SD 1.255

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0539 5% Lilliefors Critical Value 0.0539

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.239 Lilliefors Test Statistic 0.0437

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 32

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.72%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 313

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.2 Maximum Non-Detect -1.609

Mean of Detected 0.0889 Mean of Detected -3.068

SD of Detected 0.118 SD of Detected 1.149

Minimum Detected 0.0049 Minimum Detected -5.319

Maximum Detected 0.817 Maximum Detected -0.202

Percent Non-Detects 21.74%

Raw Statistics Log-transformed Statistics

Number of Valid Data 345 Number of Detected Data 270

Number of Distinct Detected Data 202 Number of Non-Detect Data 75

Note: DL/2 is not a recommended method.

Zinc, dissolved (flood)

General Statistics

   95% Gamma Approximate UCL 0.0399

   95% Adjusted Gamma UCL 0.04

Nu star 171 Potential UCLs to Use

AppChi2 141.7    95% KM (BCA) UCL 0.0334

k star 0.598 99% KM (Chebyshev) UCL 0.0513

Theta star 0.0553

Median 0.0265 95% KM (Chebyshev) UCL 0.0389

SD 0.0256 97.5% KM (Chebyshev) UCL 0.0431

Maximum 0.137    95% KM (BCA) UCL 0.0334

Mean 0.0331    95% KM (Percentile Bootstrap) UCL 0.0328

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0327

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0332

   95% KM (t) UCL 0.0328

Assuming Gamma Distribution    95% KM (z) UCL 0.0328

5% K-S Critical Value 0.0933 SD 0.0265

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00222

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 0.0292
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.65%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 610

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 94

Maximum Non-Detect 0.097 Maximum Non-Detect -2.333

SD of Detected 0.141 SD of Detected 1.166

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 1.5 Maximum Detected 0.405

Mean of Detected 0.0839 Mean of Detected -3.243

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0033 Minimum Detected -5.714

Number of Distinct Detected Data 284 Number of Non-Detect Data 249

Percent Non-Detects 35.37%

Zinc, dissolved (no flood)

General Statistics

Number of Valid Data 704 Number of Detected Data 455

   95% Adjusted Gamma UCL 0.0891

Note: DL/2 is not a recommended method.

AppChi2 183.1    95% KM (Chebyshev) UCL 0.0981

   95% Gamma Approximate UCL 0.0891

Theta star 0.241

Nu star 216.1 Potential UCLs to Use

SD 0.109 97.5% KM (Chebyshev) UCL 0.109

k star 0.313 99% KM (Chebyshev) UCL 0.131

Mean 0.0755    95% KM (Percentile Bootstrap) UCL 0.0821

Median 0.0398 95% KM (Chebyshev) UCL 0.0981

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0829

Maximum 0.817    95% KM (BCA) UCL 0.0821

Assuming Gamma Distribution    95% KM (z) UCL 0.082

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.082

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00591

   95% KM (t) UCL 0.0821

K-S Test Statistic 0.789 Mean 0.0723

5% K-S Critical Value 0.0574 SD 0.109

A-D Test Statistic 4.519 Nonparametric Statistics

5% A-D Critical Value 0.789 Kaplan-Meier (KM) Method

nu star 482.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.894 Data appear Lognormal at 5% Significance Level

Theta Star 0.0995

   95% BCA Bootstrap UCL 0.0832

SD in Original Scale 0.11

   95% Percentile Bootstrap UCL 0.0813

SD in Log Scale 1.289

Mean in Original Scale 0.072

MLE yields a negative mean Mean in Log Scale -3.439
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Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 0.0797

   95% Adjusted Gamma UCL 0.0797

Nu star 364.4 Potential UCLs to Use

AppChi2 321.2    95% KM (Chebyshev) UCL 0.0767

k star 0.259 99% KM (Chebyshev) UCL 0.102

Theta star 0.271

Median 0.031 95% KM (Chebyshev) UCL 0.0767

SD 0.119 97.5% KM (Chebyshev) UCL 0.0852

Maximum 1.5    95% KM (BCA) UCL 0.0644

Mean 0.0702    95% KM (Percentile Bootstrap) UCL 0.065

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0646

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0658

   95% KM (t) UCL 0.0646

Assuming Gamma Distribution    95% KM (z) UCL 0.0646

5% K-S Critical Value 0.0442 SD 0.119

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00448

5% A-D Critical Value 0.796 Kaplan-Meier (KM) Method

K-S Test Statistic 0.796 Mean 0.0572

A-D Test Statistic 19.17 Nonparametric Statistics

Theta Star 0.108

nu star 705.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.775 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0649

   95% BCA Bootstrap UCL 0.0648

Mean in Original Scale 0.0568

SD in Original Scale 0.119

MLE yields a negative mean Mean in Log Scale -3.95

SD in Log Scale 1.436

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.119 SD 1.261

   95% DL/2 (t) UCL 0.0647    95%  H-Stat (DL/2) UCL 0.0458

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0574 Mean -3.823

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.283 Lilliefors Test Statistic 0.0851

5% Lilliefors Critical Value 0.0415 5% Lilliefors Critical Value 0.0415

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Number of Site Observations in 'R' Largest 11

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.059) 6

R Value Adjusted for Ties in Data 11

K Value Adjusted for Ties in Data 10

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.0679 0.0616

SD of Detected Data    0.149 0.0327

Maximum Detected    0.749 0.164

Mean of Detected Data    0.122 0.0784

Percent Non detects    92.86% 81.88%

Minimum Detected    0.0535 0.0509

Minimum Non-Detect    0.05 0.05

Maximum Non-Detect    0.52 0.101

Number of Non-Detect Data    273 122

Number of Detect Data    21 27

Raw Statistics

Site Background

Number of Valid Data   294 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Aluminum, dissolved(site)

Background Data: Aluminum, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

A B C D E F G H I J K L

Conclusion with Alpha = 0.059

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    1 0.69

SD of Detected Data    16.5 0.178

Maximum Detected    180 1.06

Mean of Detected Data    3.624 0.751

Percent Non detects    78.91% 94.63%

Minimum Detected    0.062 0.586

Minimum Non-Detect    0.02 0.5

Maximum Non-Detect    1 0.5

Number of Non-Detect Data    449 141

Number of Detect Data    120 8

Raw Statistics

Site Background

Number of Valid Data   569 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Ammonia as nitrogen(site)

Background Data: Ammonia as nitrogen(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.0209 0.00232

SD of Detected Data    0.0611     N/A    

Maximum Detected    0.155 0.00232

Mean of Detected Data    0.0482 0.00232

Percent Non detects    97.66% 99.33%

Minimum Detected    0.0033 0.00232

Minimum Non-Detect    0.002 0.002

Maximum Non-Detect    0.02 0.002

Number of Non-Detect Data    375 148

Number of Detect Data    9 1

Raw Statistics

Site Background

Number of Valid Data   384 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Antimony, dissolved(site)

Background Data: Antimony, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Conclusion with Alpha = 0.059

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.00363 0.0054

SD of Detected Data    0.027 0.00389

Maximum Detected    0.157 0.0191

Mean of Detected Data    0.013 0.00598

Percent Non detects    58.70% 2.27%

Minimum Detected    0.00105 0.00107

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.04 0.001

Number of Non-Detect Data    270 3

Number of Detect Data    190 129

Raw Statistics

Site Background

Number of Valid Data   460 132

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Arsenic, dissolved(site)

Background Data: Arsenic, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

A B C D E F G H I J K L

Number of Site Observations in 'R' Largest 66

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.059) 6

R Value Adjusted for Ties in Data 66

K Value Adjusted for Ties in Data 65

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.0518 0.0488

SD of Detected Data    0.393 0.0381

Maximum Detected    5.3 0.188

Mean of Detected Data    0.095 0.06

Percent Non detects    35.42% 0.00%

Minimum Detected    0.00917 0.0115

Minimum Non-Detect    0.001     N/A    

Maximum Non-Detect    0.5     N/A    

Number of Non-Detect Data    198 0

Number of Detect Data    361 149

Raw Statistics

Site Background

Number of Valid Data   559 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Barium, dissolved(site)

Background Data: Barium, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_
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Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.00215 0.00148

SD of Detected Data    0.00164     N/A    

Maximum Detected    0.0088 0.00148

Mean of Detected Data    0.00226 0.00148

Percent Non detects    94.65% 99.33%

Minimum Detected    0.0011 0.00148

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.012 0.001

Number of Non-Detect Data    354 148

Number of Detect Data    20 1

Raw Statistics

Site Background

Number of Valid Data   374 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Beryllium, dissolved(site)

Background Data: Beryllium, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.059

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    2040 145

SD of Detected Data    3154 767.9

Maximum Detected    22300 4070

Mean of Detected Data    2848 365.4

Percent Non detects    0.00% 0.00%

Minimum Detected    18.9 24.4

Minimum Non-Detect        N/A        N/A    

Maximum Non-Detect        N/A        N/A    

Number of Non-Detect Data    0 0

Number of Detect Data    825 149

Raw Statistics

Site Background

Number of Valid Data   825 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Chloride(site)

Background Data: Chloride(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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   Reject H0, Conclude Site Concentration > Background Concentration

Number of Site Observations in 'R' Largest 8

Calculated Alpha     N/A    

Conclusion with Alpha = 0.059

Approximate K Value (0.059) 6

R Value Adjusted for Ties in Data 8

K Value Adjusted for Ties in Data 7

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.287 0.0106

SD of Detected Data    2.545 0.00906

Maximum Detected    16.4 0.0404

Mean of Detected Data    1.473 0.0121

Percent Non detects    34.47% 29.05%

Minimum Detected    0.001 0.00104

Minimum Non-Detect    0 0.001

Maximum Non-Detect    0.8 0.001

Number of Non-Detect Data    993 43

Number of Detect Data    1888 105

Raw Statistics

Site Background

Number of Valid Data   2881 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Chromium, dissolved(site)

Background Data: Chromium, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 138

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.059) 6

R Value Adjusted for Ties in Data 138

K Value Adjusted for Ties in Data 137

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.00123 0.00139

SD of Detected Data    0.00258 0.0002611

Maximum Detected    0.01 0.00164

Mean of Detected Data    0.00216 0.00136

Percent Non detects    96.52% 97.32%

Minimum Detected    0.00101 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.012 0.001

Number of Non-Detect Data    361 145

Number of Detect Data    13 4

Raw Statistics

Site Background

Number of Valid Data   374 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Cobalt, dissolved(site)

Background Data: Cobalt, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 19

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.059) 6

R Value Adjusted for Ties in Data 19

K Value Adjusted for Ties in Data 18

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.0052 0.00318

SD of Detected Data    0.0265 0.00404

Maximum Detected    0.306 0.0205

Mean of Detected Data    0.0119 0.00417

Percent Non detects    65.87% 30.20%

Minimum Detected    0.00103 0.00101

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00325

Number of Non-Detect Data    691 45

Number of Detect Data    358 104

Raw Statistics

Site Background

Number of Valid Data   1049 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Copper, dissolved(site)

Background Data: Copper, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 9

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.059) 6

R Value Adjusted for Ties in Data 9

K Value Adjusted for Ties in Data 8

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    2.3 1.525

SD of Detected Data    2.334 1.024

Maximum Detected    24.6 4.34

Mean of Detected Data    2.788 1.698

Percent Non detects    13.24% 17.48%

Minimum Detected    0.05 0.525

Minimum Non-Detect    0.1 0.5

Maximum Non-Detect    13.4 0.5

Number of Non-Detect Data    65 25

Number of Detect Data    426 118

Raw Statistics

Site Background

Number of Valid Data   491 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Fluoride(site)

Background Data: Fluoride(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.059

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.46 0.00885

SD of Detected Data    2.572 0.00844

Maximum Detected    15.7 0.0376

Mean of Detected Data    1.641 0.0102

Percent Non detects    40.65% 25.68%

Minimum Detected    0.00024 0.00022

Minimum Non-Detect    0.0002 0.0002

Maximum Non-Detect    0.01 0.001

Number of Non-Detect Data    1130 38

Number of Detect Data    1650 110

Raw Statistics

Site Background

Number of Valid Data   2780 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Hexavalent chromium(site)

Background Data: Hexavalent chromium(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.059

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    1.21 0.536

SD of Detected Data    3.773 1.434

Maximum Detected    21 5.07

Mean of Detected Data    2.707 1.216

Percent Non detects    77.78% 82.31%

Minimum Detected    0.0245 0.104

Minimum Non-Detect    0.02 0.1

Maximum Non-Detect    2.5 0.673

Number of Non-Detect Data    532 121

Number of Detect Data    152 26

Raw Statistics

Site Background

Number of Valid Data   684 147

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Iron, dissolved(site)

Background Data: Iron, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.0035 0.00162

SD of Detected Data    0.016 0.0009179

Maximum Detected    0.076 0.00409

Mean of Detected Data    0.00887 0.00199

Percent Non detects    86.92% 85.03%

Minimum Detected    0.00083 0.00102

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.1 0.001

Number of Non-Detect Data    412 125

Number of Detect Data    62 22

Raw Statistics

Site Background

Number of Valid Data   474 147

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Lead, dissolved(site)

Background Data: Lead, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.059

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.0218 0.00866

SD of Detected Data    0.0302 0.00752

Maximum Detected    0.301 0.0417

Mean of Detected Data    0.0308 0.0113

Percent Non detects    6.22% 0.67%

Minimum Detected    0.00085 0.0035

Minimum Non-Detect    0.002 0.00758

Maximum Non-Detect    0.05 0.00758

Number of Non-Detect Data    35 1

Number of Detect Data    528 148

Raw Statistics

Site Background

Number of Valid Data   563 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Molybdenum, dissolved(site)

Background Data: Molybdenum, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 8

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.059) 6

R Value Adjusted for Ties in Data 8

K Value Adjusted for Ties in Data 7

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.005 0.00202

SD of Detected Data    0.0392 0.00635

Maximum Detected    0.5 0.0415

Mean of Detected Data    0.0132 0.0042

Percent Non detects    54.34% 64.43%

Minimum Detected    0.00069 0.001

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.4 0.00628

Number of Non-Detect Data    570 96

Number of Detect Data    479 53

Raw Statistics

Site Background

Number of Valid Data   1049 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nickel, dissolved(site)

Background Data: Nickel, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    2.99 2.52

SD of Detected Data    4.781 0.984

Maximum Detected    31.8 4.75

Mean of Detected Data    4.522 2.587

Percent Non detects    32.11% 20.27%

Minimum Detected    0.107 0.687

Minimum Non-Detect    0.1 0.1

Maximum Non-Detect    200 0.5

Number of Non-Detect Data    271 30

Number of Detect Data    573 118

Raw Statistics

Site Background

Number of Valid Data   844 148

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Nitrate as Nitrogen(site)

Background Data: Nitrate as Nitrogen(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.00527 0.00199

SD of Detected Data    0.0177 0.0027

Maximum Detected    0.155 0.0136

Mean of Detected Data    0.00953 0.0029

Percent Non detects    57.58% 30.20%

Minimum Detected    0.00103 0.001

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.04 0.001

Number of Non-Detect Data    228 45

Number of Detect Data    168 104

Raw Statistics

Site Background

Number of Valid Data   396 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Selenium, dissolved(site)

Background Data: Selenium, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.0302 0.0036

SD of Detected Data    0.0307 0.00315

Maximum Detected    0.0873 0.0103

Mean of Detected Data    0.0376 0.00401

Percent Non detects    97.86% 94.63%

Minimum Detected    0.0059 0.00108

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.05 0.001

Number of Non-Detect Data    366 141

Number of Detect Data    8 8

Raw Statistics

Site Background

Number of Valid Data   374 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Silver, dissolved(site)

Background Data: Silver, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Number of Site Observations in 'R' Largest 90

   Non-Detect Values in the 'R' Largest - Cannot complete Quantile Test

Approximate K Value (0.059) 6

R Value Adjusted for Ties in Data 90

K Value Adjusted for Ties in Data 89

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.00116 0.00119

SD of Detected Data    6.364E-05 0.000889

Maximum Detected    0.0012 0.00295

Mean of Detected Data    0.00116 0.00162

Percent Non detects    99.47% 97.32%

Minimum Detected    0.00111 0.00114

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.06 0.001

Number of Non-Detect Data    372 145

Number of Detect Data    2 4

Raw Statistics

Site Background

Number of Valid Data   374 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Thallium, dissolved(site)

Background Data: Thallium, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.059

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.01 0.0131

SD of Detected Data    0.0379 0.0125

Maximum Detected    0.326 0.0803

Mean of Detected Data    0.0231 0.0162

Percent Non detects    19.48% 14.77%

Minimum Detected    0.00096 0.00102

Minimum Non-Detect    0.001 0.001

Maximum Non-Detect    0.012 0.0193

Number of Non-Detect Data    90 22

Number of Detect Data    372 127

Raw Statistics

Site Background

Number of Valid Data   462 149

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium, dissolved(site)

Background Data: Vanadium, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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Conclusion with Alpha = 0.059

   Reject H0, Conclude Site Concentration > Background Concentration

Approximate K Value (0.059) 6

Number of Site Observations in 'R' Largest 7

Calculated Alpha     N/A    

Quantile Test

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.059) 7

Median of Detected Data    0.036 0.0281

SD of Detected Data    0.133 0.0283

Maximum Detected    1.5 0.137

Mean of Detected Data    0.0858 0.0388

Percent Non detects    30.89% 34.27%

Minimum Detected    0.0033 0.0106

Minimum Non-Detect    0.005 0.01

Maximum Non-Detect    0.2 0.0162

Number of Non-Detect Data    324 49

Number of Detect Data    725 94

Raw Statistics

Site Background

Number of Valid Data   1049 143

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Zinc, dissolved(site)

Background Data: Zinc, dissolved(background)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Combined_chemical_data_



Site-Wide 

 

Gehan Outputs 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 0.999

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -3.193

Critical z (0.95) 1.645

SD of Detected Data    0.149 0.0327

Site vs Background Gehan Test

Mean of Detected Data    0.122 0.0784

Median of Detected Data    0.0679 0.0616

Minimum Detected    0.0535 0.0509

Maximum Detected    0.749 0.164

Maximum Non-Detect    0.52 0.101

Percent Non detects    92.86% 81.88%

Number of Detect Data    21 27

Minimum Non-Detect    0.05 0.05

Number of Valid Data    294 149

Number of Non-Detect Data    273 122

Area of Concern Data: Aluminum, dissolved(site)

Background Data: Aluminum, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0007276

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.183

Critical z (0.95) 1.645

SD of Detected Data    16.5 0.178

Site vs Background Gehan Test

Mean of Detected Data    3.624 0.751

Median of Detected Data    1 0.69

Minimum Detected    0.062 0.586

Maximum Detected    180 1.06

Maximum Non-Detect    1 0.5

Percent Non detects    78.91% 94.63%

Number of Detect Data    120 8

Minimum Non-Detect    0.02 0.5

Number of Valid Data    569 149

Number of Non-Detect Data    449 141

Area of Concern Data: Ammonia as nitrogen(site)

Background Data: Ammonia as nitrogen(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0454

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.691

Critical z (0.95) 1.645

SD of Detected Data    0.0611     N/A    

Site vs Background Gehan Test

Mean of Detected Data    0.0482 0.00232

Median of Detected Data    0.0209 0.00232

Minimum Detected    0.0033 0.00232

Maximum Detected    0.155 0.00232

Maximum Non-Detect    0.02 0.002

Percent Non detects    97.66% 99.33%

Number of Detect Data    9 1

Minimum Non-Detect    0.002 0.002

Number of Valid Data    384 149

Number of Non-Detect Data    375 148

Area of Concern Data: Antimony, dissolved(site)

Background Data: Antimony, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -7.133

Critical z (0.95) 1.645

SD of Detected Data    0.027 0.00389

Site vs Background Gehan Test

Mean of Detected Data    0.013 0.00598

Median of Detected Data    0.00363 0.0054

Minimum Detected    0.00105 0.00107

Maximum Detected    0.157 0.0191

Maximum Non-Detect    0.04 0.001

Percent Non detects    58.70% 2.27%

Number of Detect Data    190 129

Minimum Non-Detect    0.001 0.001

Number of Valid Data    460 132

Number of Non-Detect Data    270 3

Area of Concern Data: Arsenic, dissolved(site)

Background Data: Arsenic, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.304

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 0.514

Critical z (0.95) 1.645

SD of Detected Data    0.393 0.0381

Site vs Background Gehan Test

Mean of Detected Data    0.095 0.06

Median of Detected Data    0.0518 0.0488

Minimum Detected    0.00917 0.0115

Maximum Detected    5.3 0.188

Maximum Non-Detect    0.5     N/A    

Percent Non detects    35.42% 0.00%

Number of Detect Data    361 149

Minimum Non-Detect    0.001     N/A    

Number of Valid Data    559 149

Number of Non-Detect Data    198 0

Area of Concern Data: Barium, dissolved(site)

Background Data: Barium, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0006833

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 3.202

Critical z (0.95) 1.645

SD of Detected Data    0.00164     N/A    

Site vs Background Gehan Test

Mean of Detected Data    0.00226 0.00148

Median of Detected Data    0.00215 0.00148

Minimum Detected    0.0011 0.00148

Maximum Detected    0.0088 0.00148

Maximum Non-Detect    0.012 0.001

Percent Non detects    94.65% 99.33%

Number of Detect Data    20 1

Minimum Non-Detect    0.001 0.001

Number of Valid Data    374 149

Number of Non-Detect Data    354 148

Area of Concern Data: Beryllium, dissolved(site)

Background Data: Beryllium, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 16.08

Critical z (0.95) 1.645

SD of Detected Data    3154 767.9

Site vs Background Gehan Test

Mean of Detected Data    2848 365.4

Median of Detected Data    2040 145

Minimum Detected    18.9 24.4

Maximum Detected    22300 4070

Maximum Non-Detect        N/A        N/A    

Percent Non detects    0.00% 0.00%

Number of Detect Data    825 149

Minimum Non-Detect        N/A        N/A    

Number of Valid Data    825 149

Number of Non-Detect Data    0 0

Area of Concern Data: Chloride(site)

Background Data: Chloride(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 1.734E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.096

Critical z (0.95) 1.645

SD of Detected Data    2.545 0.00906

Site vs Background Gehan Test

Mean of Detected Data    1.473 0.0121

Median of Detected Data    0.287 0.0106

Minimum Detected    0.001 0.00104

Maximum Detected    16.4 0.0404

Maximum Non-Detect    0.8 0.001

Percent Non detects    34.47% 29.05%

Number of Detect Data    1888 105

Minimum Non-Detect    0 0.001

Number of Valid Data    2881 148

Number of Non-Detect Data    993 43

Area of Concern Data: Chromium, dissolved(site)

Background Data: Chromium, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0112

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.282

Critical z (0.95) 1.645

SD of Detected Data    0.00258 0.0002611

Site vs Background Gehan Test

Mean of Detected Data    0.00216 0.00136

Median of Detected Data    0.00123 0.00139

Minimum Detected    0.00101 0.00101

Maximum Detected    0.01 0.00164

Maximum Non-Detect    0.012 0.001

Percent Non detects    96.52% 97.32%

Number of Detect Data    13 4

Minimum Non-Detect    0.001 0.001

Number of Valid Data    374 149

Number of Non-Detect Data    361 145

Area of Concern Data: Cobalt, dissolved(site)

Background Data: Cobalt, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 5.162E-06

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.41

Critical z (0.95) 1.645

SD of Detected Data    0.0265 0.00404

Site vs Background Gehan Test

Mean of Detected Data    0.0119 0.00417

Median of Detected Data    0.0052 0.00318

Minimum Detected    0.00103 0.00101

Maximum Detected    0.306 0.0205

Maximum Non-Detect    0.4 0.00325

Percent Non detects    65.87% 30.20%

Number of Detect Data    358 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    1049 149

Number of Non-Detect Data    691 45

Area of Concern Data: Copper, dissolved(site)

Background Data: Copper, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 2.526E-14

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 7.531

Critical z (0.95) 1.645

SD of Detected Data    2.334 1.024

Site vs Background Gehan Test

Mean of Detected Data    2.788 1.698

Median of Detected Data    2.3 1.525

Minimum Detected    0.05 0.525

Maximum Detected    24.6 4.34

Maximum Non-Detect    13.4 0.5

Percent Non detects    13.24% 17.48%

Number of Detect Data    426 118

Minimum Non-Detect    0.1 0.5

Number of Valid Data    491 143

Number of Non-Detect Data    65 25

Area of Concern Data: Fluoride(site)

Background Data: Fluoride(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_chemical_data_final_i



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 5.383E-07

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 4.877

Critical z (0.95) 1.645

SD of Detected Data    2.572 0.00844

Site vs Background Gehan Test

Mean of Detected Data    1.641 0.0102

Median of Detected Data    0.46 0.00885

Minimum Detected    0.00024 0.00022

Maximum Detected    15.7 0.0376

Maximum Non-Detect    0.01 0.001

Percent Non detects    40.65% 25.68%

Number of Detect Data    1650 110

Minimum Non-Detect    0.0002 0.0002

Number of Valid Data    2780 148

Number of Non-Detect Data    1130 38

Area of Concern Data: Hexavalent chromium(site)

Background Data: Hexavalent chromium(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0256

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 1.95

Critical z (0.95) 1.645

SD of Detected Data    3.773 1.434

Site vs Background Gehan Test

Mean of Detected Data    2.707 1.216

Median of Detected Data    1.21 0.536

Minimum Detected    0.0245 0.104

Maximum Detected    21 5.07

Maximum Non-Detect    2.5 0.673

Percent Non detects    77.78% 82.31%

Number of Detect Data    152 26

Minimum Non-Detect    0.02 0.1

Number of Valid Data    684 147

Number of Non-Detect Data    532 121

Area of Concern Data: Iron, dissolved(site)

Background Data: Iron, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 0.0194

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.066

Critical z (0.95) 1.645

SD of Detected Data    0.016 0.0009179

Site vs Background Gehan Test

Mean of Detected Data    0.00887 0.00199

Median of Detected Data    0.0035 0.00162

Minimum Detected    0.00083 0.00102

Maximum Detected    0.076 0.00409

Maximum Non-Detect    0.1 0.001

Percent Non detects    86.92% 85.03%

Number of Detect Data    62 22

Minimum Non-Detect    0.001 0.001

Number of Valid Data    474 147

Number of Non-Detect Data    412 125

Area of Concern Data: Lead, dissolved(site)

Background Data: Lead, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 3.521E-26

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 10.52

Critical z (0.95) 1.645

SD of Detected Data    0.0302 0.00752

Site vs Background Gehan Test

Mean of Detected Data    0.0308 0.0113

Median of Detected Data    0.0218 0.00866

Minimum Detected    0.00085 0.0035

Maximum Detected    0.301 0.0417

Maximum Non-Detect    0.05 0.00758

Percent Non detects    6.22% 0.67%

Number of Detect Data    528 148

Minimum Non-Detect    0.002 0.00758

Number of Valid Data    563 149

Number of Non-Detect Data    35 1

Area of Concern Data: Molybdenum, dissolved(site)

Background Data: Molybdenum, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options
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P-Value 6.216E-32

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 11.7

Critical z (0.95) 1.645

SD of Detected Data    0.0392 0.00635

Site vs Background Gehan Test

Mean of Detected Data    0.0132 0.0042

Median of Detected Data    0.005 0.00202

Minimum Detected    0.00069 0.001

Maximum Detected    0.5 0.0415

Maximum Non-Detect    0.4 0.00628

Percent Non detects    54.34% 64.43%

Number of Detect Data    479 53

Minimum Non-Detect    0.001 0.001

Number of Valid Data    1049 149

Number of Non-Detect Data    570 96

Area of Concern Data: Nickel, dissolved(site)

Background Data: Nickel, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_chemical_data_final_i
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P-Value 0.781

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.776

Critical z (0.95) 1.645

SD of Detected Data    4.781 0.984

Site vs Background Gehan Test

Mean of Detected Data    4.522 2.587

Median of Detected Data    2.99 2.52

Minimum Detected    0.107 0.687

Maximum Detected    31.8 4.75

Maximum Non-Detect    200 0.5

Percent Non detects    32.11% 20.27%

Number of Detect Data    573 118

Minimum Non-Detect    0.1 0.1

Number of Valid Data    844 148

Number of Non-Detect Data    271 30

Area of Concern Data: Nitrate as Nitrogen(site)

Background Data: Nitrate as Nitrogen(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_nitrate_data_final_inp
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P-Value 2.675E-08

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 5.439

Critical z (0.95) 1.645

SD of Detected Data    0.0177 0.0027

Site vs Background Gehan Test

Mean of Detected Data    0.00953 0.0029

Median of Detected Data    0.00527 0.00199

Minimum Detected    0.00103 0.001

Maximum Detected    0.155 0.0136

Maximum Non-Detect    0.04 0.001

Percent Non detects    57.58% 30.20%

Number of Detect Data    168 104

Minimum Non-Detect    0.001 0.001

Number of Valid Data    396 149

Number of Non-Detect Data    228 45

Area of Concern Data: Selenium, dissolved(site)

Background Data: Selenium, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_chemical_data_final_i
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P-Value 0.78

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -0.773

Critical z (0.95) 1.645

SD of Detected Data    0.0307 0.00315

Site vs Background Gehan Test

Mean of Detected Data    0.0376 0.00401

Median of Detected Data    0.0302 0.0036

Minimum Detected    0.0059 0.00108

Maximum Detected    0.0873 0.0103

Maximum Non-Detect    0.05 0.001

Percent Non detects    97.86% 94.63%

Number of Detect Data    8 8

Minimum Non-Detect    0.001 0.001

Number of Valid Data    374 149

Number of Non-Detect Data    366 141

Area of Concern Data: Silver, dissolved(site)

Background Data: Silver, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_chemical_data_final_i
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P-Value 0.949

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -1.635

Critical z (0.95) 1.645

SD of Detected Data    6.364E-05 0.000889

Site vs Background Gehan Test

Mean of Detected Data    0.00116 0.00162

Median of Detected Data    0.00116 0.00119

Minimum Detected    0.00111 0.00114

Maximum Detected    0.0012 0.00295

Maximum Non-Detect    0.06 0.001

Percent Non detects    99.47% 97.32%

Number of Detect Data    2 4

Minimum Non-Detect    0.001 0.001

Number of Valid Data    374 149

Number of Non-Detect Data    372 145

Area of Concern Data: Thallium, dissolved(site)

Background Data: Thallium, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_chemical_data_final_i



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

A B C D E F G H I J K L

P-Value 0.985

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value -2.18

Critical z (0.95) 1.645

SD of Detected Data    0.0379 0.0125

Site vs Background Gehan Test

Mean of Detected Data    0.0231 0.0162

Median of Detected Data    0.01 0.0131

Minimum Detected    0.00096 0.00102

Maximum Detected    0.326 0.0803

Maximum Non-Detect    0.012 0.0193

Percent Non detects    19.48% 14.77%

Number of Detect Data    372 127

Minimum Non-Detect    0.001 0.001

Number of Valid Data    462 149

Number of Non-Detect Data    90 22

Area of Concern Data: Vanadium, dissolved(site)

Background Data: Vanadium, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_chemical_data_final_i
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P-Value 0.00719

Conclusion with Alpha = 0.05

    Reject H0, Conclude Site > Background

    P-Value < alpha (0.05)

H0: Mean/Median of Site or AOC <= Mean/Median of background

Gehan z Test Value 2.448

Critical z (0.95) 1.645

SD of Detected Data    0.133 0.0283

Site vs Background Gehan Test

Mean of Detected Data    0.0858 0.0388

Median of Detected Data    0.036 0.0281

Minimum Detected    0.0033 0.0106

Maximum Detected    1.5 0.137

Maximum Non-Detect    0.2 0.0162

Percent Non detects    30.89% 34.27%

Number of Detect Data    725 94

Minimum Non-Detect    0.005 0.01

Number of Valid Data    1049 143

Number of Non-Detect Data    324 49

Area of Concern Data: Zinc, dissolved(site)

Background Data: Zinc, dissolved(background)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\GW_chemical_data_final_i
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Potential UCL to Use Use 95% Student's-t UCL 137.2

   95% Approximate Gamma UCL 137.2

   95% Adjusted Gamma UCL 137.3

97.5% Chebyshev(Mean, Sd) UCL 144.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 150.9

Kolmogorov-Smirnov 5% Critical Value 0.126    95% BCA Bootstrap UCL 137.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 141.7

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 137.8

Kolmogorov-Smirnov Test Statistic 0.154    95% Percentile Bootstrap UCL 137.2

   95% Standard Bootstrap UCL 137.2

Anderson-Darling Test Statistic 1.388    95% Bootstrap-t UCL 137.4

Adjusted Level of Significance 0.0451    95% CLT UCL 137.2

Adjusted Chi Square Value 13076    95% Jackknife UCL 137.2

nu star 13352

Approximate Chi Square Value (.05) 13084 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 136.2 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.987

   95% Modified-t UCL 137.3    99% Chebyshev (MVUE) UCL 150.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 141.4

   95% Adjusted-CLT UCL 137.5  97.5% Chebyshev (MVUE) UCL 144.4

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 137.2    95% H-UCL N/A

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.897 Shapiro Wilk Test Statistic 0.925

Coefficient of Variation 0.0859

Skewness 1.132

Median 132 SD of log Data 0.083

SD 11.56

Maximum 167 Maximum of Log Data 5.118

Mean 134.5 Mean of log Data 4.898

Raw Statistics Log-transformed Statistics

Minimum 110 Minimum of Log Data 4.7

Alkalinity, bicarb as CaCO3 (downstream)

General Statistics

Number of Valid Observations 49 Number of Distinct Observations 21

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 150.1    95% H-UCL 150.6

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.71 Shapiro Wilk Test Statistic 0.729

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.108

Skewness 2.063

Median 131 SD of log Data 0.101

SD 14.89

Maximum 167 Maximum of Log Data 5.118

Mean 137.8 Mean of log Data 4.922

Raw Statistics Log-transformed Statistics

Minimum 128 Minimum of Log Data 4.852

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Alkalinity, bicarb as CaCO3 (upstream)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Alkalinity, bicarb as CaCO3 (other) was not processed!

General Statistics

Number of Valid Observations 2 Number of Distinct Observations 2

or 95% Modified-t UCL 137.3

Alkalinity, bicarb as CaCO3 (other)
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Potential UCL to Use Use 95% Approximate Gamma UCL 151.1

   95% Approximate Gamma UCL 151.1

   95% Adjusted Gamma UCL 156.3

97.5% Chebyshev(Mean, Sd) UCL 175.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 198.3

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 150.2

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 164.3

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 203.1

Kolmogorov-Smirnov Test Statistic 0.331    95% Percentile Bootstrap UCL 148.2

   95% Standard Bootstrap UCL 147.2

Anderson-Darling Test Statistic 0.877    95% Bootstrap-t UCL 212

Adjusted Level of Significance 0.0122    95% CLT UCL 147.8

Adjusted Chi Square Value 595.6    95% Jackknife UCL 150.1

nu star 675.6

Approximate Chi Square Value (.05) 616.3 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 56.3 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 2.448

   95% Modified-t UCL 150.9    99% Chebyshev (MVUE) UCL 194.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 162.6

   95% Adjusted-CLT UCL 153.3  97.5% Chebyshev (MVUE) UCL 173.3
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SD in Original Scale 0.103

   95% Percentile Bootstrap UCL 0.179

SD in Log Scale 0.774

Mean in Original Scale 0.137

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.26

   95% DL/2 (t) UCL 0.238    95%  H-Stat (DL/2) UCL 0.316

Mean 0.2 Mean -1.77

SD 0.0901 SD 0.665

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.865 Shapiro Wilk Test Statistic 0.841

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0957 SD of Detected 0.518

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 0.3 Maximum Detected -1.204

Mean of Detected 0.225 Mean of Detected -1.58

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Number of Distinct Detected Data 3 Number of Non-Detect Data 13

Percent Non-Detects 76.47%

Ammonia as nitrogen (downstream)

General Statistics

Number of Valid Data 17 Number of Detected Data 4

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0721 SD of Detected 0.604

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

Maximum Detected 0.2 Maximum Detected -1.609

Mean of Detected 0.12 Mean of Detected -2.242

Raw Statistics Log-transformed Statistics

Minimum Detected 0.06 Minimum Detected -2.813

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Ammonia as nitrogen (upstream)

General Statistics

Number of Valid Data 6 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 134    95% KM (t) UCL 0.224

   95% Gamma Approximate UCL 0.316    95% KM (Percentile Bootstrap) UCL 0.3

Theta star 0.0545

Nu star 162.5 Potential UCLs to Use

SD 0.107 97.5% KM (Chebyshev) UCL 0.381

k star 4.78 99% KM (Chebyshev) UCL 0.511

Mean 0.261    95% KM (Percentile Bootstrap) UCL 0.3

Median 0.25 95% KM (Chebyshev) UCL 0.315

Minimum 0.1    95% KM (bootstrap t) UCL 0.207

Maximum 0.462    95% KM (BCA) UCL 0.3

Assuming Gamma Distribution    95% KM (z) UCL 0.22

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.232

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.035

   95% KM (t) UCL 0.224

K-S Test Statistic 0.659 Mean 0.163

5% K-S Critical Value 0.396 SD 0.0857

A-D Test Statistic 0.449 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 12.98

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.622 Data appear Normal at 5% Significance Level

Theta Star 0.139

   95% BCA Bootstrap UCL 0.181
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   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.159

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.2

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.284

k star     N/A    99% KM (Chebyshev) UCL 0.394

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.2

Median     N/A    95% KM (Chebyshev) UCL 0.228

Minimum     N/A       95% KM (bootstrap t) UCL 0.184

Maximum     N/A       95% KM (BCA) UCL 0.2

Assuming Gamma Distribution    95% KM (z) UCL 0.148

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.157

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0297

   95% KM (t) UCL 0.159

K-S Test Statistic     N/A    Mean 0.0987

5% K-S Critical Value     N/A    SD 0.0534

A-D Test Statistic 0.273 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.145

SD in Original Scale 0.0535

   95% Percentile Bootstrap UCL 0.136

SD in Log Scale 0.46

Mean in Original Scale 0.0957

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.447

   95% DL/2 (t) UCL 0.193    95%  H-Stat (DL/2) UCL 0.202

Mean 0.127 Mean -2.235

SD 0.0804 SD 0.638

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.992

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% Percentile Bootstrap UCL 0.135

   95% BCA Bootstrap UCL 0.137

Mean in Original Scale 0.123

SD in Original Scale 0.0199

MLE method failed to converge properly Mean in Log Scale -2.106

SD in Log Scale 0.146

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.066 SD 0.384

   95% DL/2 (t) UCL 0.206    95%  H-Stat (DL/2) UCL 0.433

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.166 Mean -1.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.654 Shapiro Wilk Test Statistic 0.682

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.0234 SD of Detected 0.169

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.17 Maximum Detected -1.772

Mean of Detected 0.123 Mean of Detected -2.106

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 33.33%

Barium, dissolved (downstream)

General Statistics

Number of Valid Data 9 Number of Detected Data 6

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.768 Shapiro Wilk Test Statistic 0.794

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Mean of Detected 0.114 Mean of Detected -2.178

SD of Detected 0.0152 SD of Detected 0.125

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 0.14 Maximum Detected -1.966

Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Number of Valid Data 6 Number of Detected Data 5

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Note: DL/2 is not a recommended method.

Barium, dissolved (upstream)

General Statistics

   95% Gamma Approximate UCL 0.136

   95% Adjusted Gamma UCL 0.139

Nu star 602.6 Potential UCLs to Use

AppChi2 546.7    95% KM (BCA) UCL 0.14

k star 33.48 99% KM (Chebyshev) UCL 0.218

Theta star 0.00369

Median 0.12 95% KM (Chebyshev) UCL 0.165

SD 0.0198 97.5% KM (Chebyshev) UCL 0.183

Maximum 0.17    95% KM (BCA) UCL 0.14

Mean 0.124    95% KM (Percentile Bootstrap) UCL 0.14

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.142

Minimum 0.11    95% KM (bootstrap t) UCL 0.19

   95% KM (t) UCL 0.141

Assuming Gamma Distribution    95% KM (z) UCL 0.139

5% K-S Critical Value 0.332 SD 0.0213

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00955

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

K-S Test Statistic 0.697 Mean 0.123

A-D Test Statistic 1.018 Nonparametric Statistics

Theta Star 0.00628

nu star 235.7

k star (bias corrected) 19.64 Data do not follow a Discernable Distribution (0.05)
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   95% Adjusted Gamma UCL 0.131

Note: DL/2 is not a recommended method.

AppChi2 496.9    95% KM (t) UCL 0.128

   95% Gamma Approximate UCL 0.127    95% KM (Percentile Bootstrap) UCL 0.125

Theta star 0.00249

Nu star 550.3 Potential UCLs to Use

SD 0.0136 97.5% KM (Chebyshev) UCL 0.156

k star 45.86 99% KM (Chebyshev) UCL 0.181

Mean 0.114    95% KM (Percentile Bootstrap) UCL 0.125

Median 0.11 95% KM (Chebyshev) UCL 0.144

Minimum 0.1    95% KM (bootstrap t) UCL 1.8E+308

Maximum 0.14    95% KM (BCA) UCL 0.123

Assuming Gamma Distribution    95% KM (z) UCL 0.125

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.128

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00678

   95% KM (t) UCL 0.128

K-S Test Statistic 0.678 Mean 0.114

5% K-S Critical Value 0.357 SD 0.0136

A-D Test Statistic 0.727 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 307.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 30.74 Data appear Normal at 5% Significance Level

Theta Star 0.00371

   95% BCA Bootstrap UCL 0.125

SD in Original Scale 0.0136

   95% Percentile Bootstrap UCL 0.124

SD in Log Scale 0.112

Mean in Original Scale 0.114

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.178

   95% DL/2 (t) UCL 0.184    95%  H-Stat (DL/2) UCL 0.427

Mean 0.137 Mean -2.046

SD 0.0572 SD 0.342

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Potential UCL to Use Use 95% Student's-t UCL 82.55

   95% Approximate Gamma UCL 82.58

   95% Adjusted Gamma UCL 82.66

97.5% Chebyshev(Mean, Sd) UCL 87.99

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 92.41

Kolmogorov-Smirnov 5% Critical Value 0.141    95% BCA Bootstrap UCL 82.49

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 85.74

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 82.72

Kolmogorov-Smirnov Test Statistic 0.0987    95% Percentile Bootstrap UCL 82.49

   95% Standard Bootstrap UCL 82.49

Anderson-Darling Test Statistic 0.405    95% Bootstrap-t UCL 82.66

Adjusted Level of Significance 0.0437    95% CLT UCL 82.5

Adjusted Chi Square Value 8569    95% Jackknife UCL 82.55

nu star 8795

Approximate Chi Square Value (.05) 8578 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 112.8 Data appear Normal at 5% Significance Level

Theta Star 0.714

   95% Modified-t UCL 82.57    99% Chebyshev (MVUE) UCL 92.29

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 85.68

   95% Adjusted-CLT UCL 82.61  97.5% Chebyshev (MVUE) UCL 87.91

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 82.55    95% H-UCL N/A

Shapiro Wilk Critical Value 0.939 Shapiro Wilk Critical Value 0.939

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.971

Coefficient of Variation 0.0926

Skewness 0.531

Median 79.9 SD of log Data 0.0914

SD 7.454

Maximum 101 Maximum of Log Data 4.615

Mean 80.54 Mean of log Data 4.385

Raw Statistics Log-transformed Statistics

Minimum 66 Minimum of Log Data 4.19

Calcium, dissolved (downstream)

General Statistics

Number of Valid Observations 39 Number of Distinct Observations 37

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 82.37

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 127.4

Kolmogorov-Smirnov Test Statistic 0.367    95% Percentile Bootstrap UCL 81.03

   95% Standard Bootstrap UCL 80.37

Anderson-Darling Test Statistic 0.884    95% Bootstrap-t UCL 146.4

Adjusted Level of Significance 0.0122    95% CLT UCL 80.9

Adjusted Chi Square Value 434.1    95% Jackknife UCL 82.32

nu star 502.8

Approximate Chi Square Value (.05) 451.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 41.9 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.781

   95% Modified-t UCL 82.83    99% Chebyshev (MVUE) UCL 110.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 90.12

   95% Adjusted-CLT UCL 84.17  97.5% Chebyshev (MVUE) UCL 96.85

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 82.32    95% H-UCL 82.74

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.71 Shapiro Wilk Test Statistic 0.728

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.126

Skewness 1.955

Median 70.1 SD of log Data 0.117

SD 9.381

Maximum 92.7 Maximum of Log Data 4.529

Mean 74.6 Mean of log Data 4.306

Raw Statistics Log-transformed Statistics

Minimum 68.7 Minimum of Log Data 4.23

Calcium, dissolved (upstream)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5
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or 95% Modified-t UCL 82.83

Potential UCL to Use Use 95% Student's-t UCL 82.32

   95% Approximate Gamma UCL 83.02

   95% Adjusted Gamma UCL 86.39

97.5% Chebyshev(Mean, Sd) UCL 98.52

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 112.7

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 91.29
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Potential UCL to Use Use 95% Student's-t UCL 90.3

   95% Approximate Gamma UCL 90.33

   95% Adjusted Gamma UCL 90.4

97.5% Chebyshev(Mean, Sd) UCL 95.25

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 99.26

Kolmogorov-Smirnov 5% Critical Value 0.141    95% BCA Bootstrap UCL 90.35

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 93.2

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 90.35

Kolmogorov-Smirnov Test Statistic 0.084    95% Percentile Bootstrap UCL 90.28

   95% Standard Bootstrap UCL 90.22

Anderson-Darling Test Statistic 0.265    95% Bootstrap-t UCL 90.35

Adjusted Level of Significance 0.0437    95% CLT UCL 90.26

Adjusted Chi Square Value 12428    95% Jackknife UCL 90.3

nu star 12699

Approximate Chi Square Value (.05) 12438 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 162.8 Data appear Normal at 5% Significance Level

Theta Star 0.543

   95% Modified-t UCL 90.31    99% Chebyshev (MVUE) UCL 99.24

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 93.19

   95% Adjusted-CLT UCL 90.31  97.5% Chebyshev (MVUE) UCL 95.23

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 90.3    95% H-UCL N/A

Shapiro Wilk Critical Value 0.939 Shapiro Wilk Critical Value 0.939

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.978 Shapiro Wilk Test Statistic 0.983

Coefficient of Variation 0.0765

Skewness 0.301

Median 88.4 SD of log Data 0.0763

SD 6.771

Maximum 106 Maximum of Log Data 4.663

Mean 88.47 Mean of log Data 4.48

Raw Statistics Log-transformed Statistics

Minimum 74 Minimum of Log Data 4.304

Chloride (downstream)

General Statistics

Number of Valid Observations 39 Number of Distinct Observations 34

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 81.28

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 80.58

Kolmogorov-Smirnov Test Statistic 0.277    95% Percentile Bootstrap UCL 81.45

   95% Standard Bootstrap UCL 81.6

Anderson-Darling Test Statistic 0.593    95% Bootstrap-t UCL 81.92

Adjusted Level of Significance 0.0122    95% CLT UCL 81.94

Adjusted Chi Square Value 1487    95% Jackknife UCL 82.72

nu star 1612

Approximate Chi Square Value (.05) 1520 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 134.3 Data appear Normal at 5% Significance Level

Theta Star 0.584

   95% Modified-t UCL 82.63    99% Chebyshev (MVUE) UCL 99.88

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 87.84

   95% Adjusted-CLT UCL 81.34  97.5% Chebyshev (MVUE) UCL 91.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 82.72    95% H-UCL N/A

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.831

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.0662

Skewness -0.649

Median 80.35 SD of log Data 0.0672

SD 5.19

Maximum 84 Maximum of Log Data 4.431

Mean 78.45 Mean of log Data 4.361

Raw Statistics Log-transformed Statistics

Minimum 72 Minimum of Log Data 4.277

Chloride (upstream)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5
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Potential UCL to Use Use 95% Student's-t UCL 82.72

   95% Approximate Gamma UCL 83.21

   95% Adjusted Gamma UCL 85.05

97.5% Chebyshev(Mean, Sd) UCL 91.68

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 99.53

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 87.69
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A-D Test Statistic 0.475 Nonparametric Statistics

Theta Star 0.00454

nu star 119.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.708 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 0.00102

   95% BCA Bootstrap UCL 0.00105

Mean in Original Scale 0.0008457

SD in Original Scale 0.00248

MLE method failed to converge properly Mean in Log Scale -8.769

SD in Log Scale 1.881

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0057 SD 1.185

   95% DL/2 (t) UCL 0.0029    95%  H-Stat (DL/2) UCL 0.00196

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0025 Mean -7.004

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.828 Lilliefors Test Statistic 0.971

5% Lilliefors Critical Value 0.934 5% Lilliefors Critical Value 0.934

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 555

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.2 Maximum Non-Detect -1.609

SD of Detected 0.0063 SD of Detected 0.802

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.031 Maximum Detected -3.474

Mean of Detected 0.00775 Mean of Detected -5.155

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0011 Minimum Detected -6.812

Number of Distinct Detected Data 30 Number of Non-Detect Data 520

Percent Non-Detects 93.69%

Chromium, dissolved (downstream)

General Statistics

Number of Valid Data 555 Number of Detected Data 35

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 424

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00334 SD of Detected 0.505

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

Maximum Detected 0.0133 Maximum Detected -4.32

Mean of Detected 0.00645 Mean of Detected -5.155

Raw Statistics Log-transformed Statistics

Minimum Detected 0.003 Minimum Detected -5.809

Number of Distinct Detected Data 8 Number of Non-Detect Data 416

Percent Non-Detects 98.11%

Chromium, dissolved (upstream)

General Statistics

Number of Valid Data 424 Number of Detected Data 8

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Chromium, dissolved (other) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 26 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 26

Note: DL/2 is not a recommended method.

Chromium, dissolved (other)

General Statistics

   95% Gamma Approximate UCL 0.0531

   95% Adjusted Gamma UCL 0.0531

Nu star 1847 Potential UCLs to Use

AppChi2 1748    95% KM (t) UCL 0.00176

k star 1.664 99% KM (Chebyshev) UCL 0.00266

Theta star 0.0302

Median 0.054 95% KM (Chebyshev) UCL 0.00205

SD 0.0251 97.5% KM (Chebyshev) UCL 0.00226

Maximum 0.0905    95% KM (BCA) UCL 0.00223

Mean 0.0502    95% KM (Percentile Bootstrap) UCL 0.00211

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00176

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00178

   95% KM (t) UCL 0.00176

Assuming Gamma Distribution    95% KM (z) UCL 0.00176

5% K-S Critical Value 0.151 SD 0.00237

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000108

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 0.00158
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   95% Adjusted Gamma UCL 0.0419

AppChi2 4512    95% KM (t) UCL 0.00313

   95% Gamma Approximate UCL 0.0419    95% KM (Percentile Bootstrap) UCL 0.00411

Theta star 0.00735

Nu star 4670 Potential UCLs to Use

SD 0.0134 97.5% KM (Chebyshev) UCL 0.00329

k star 5.507 99% KM (Chebyshev) UCL 0.00341

Mean 0.0405    95% KM (Percentile Bootstrap) UCL 0.00411

Median 0.0436 95% KM (Chebyshev) UCL 0.00322

Minimum 0.00145    95% KM (bootstrap t) UCL 0.00315

Maximum 0.0579    95% KM (BCA) UCL 0.00615

Assuming Gamma Distribution    95% KM (z) UCL 0.00313

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0032

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.475E-05

   95% KM (t) UCL 0.00313

K-S Test Statistic 0.719 Mean 0.00307

5% K-S Critical Value 0.295 SD 0.0006523

A-D Test Statistic 0.356 Nonparametric Statistics

5% A-D Critical Value 0.719 Kaplan-Meier (KM) Method

nu star 47.76

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.985 Data appear Normal at 5% Significance Level

Theta Star 0.00216

   95% BCA Bootstrap UCL 0.000537

SD in Original Scale 0.00105

   95% Percentile Bootstrap UCL 0.0005219

SD in Log Scale 1.535

Mean in Original Scale 0.0004333

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -8.905

   95% DL/2 (t) UCL 0.00128    95%  H-Stat (DL/2) UCL 0.0008352

Mean 0.0011 Mean -7.398

SD 0.00224 SD 0.733

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.818 5% Lilliefors Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.874 Lilliefors Test Statistic 0.93

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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Note: DL/2 is not a recommended method.
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A-D Test Statistic 8.257 Nonparametric Statistics

Theta Star 0.00755

nu star 119.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.174 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00872

   95% BCA Bootstrap UCL 0.00987

Mean in Original Scale 0.00689

SD in Original Scale 0.0115

MLE method failed to converge properly Mean in Log Scale -5.242

SD in Log Scale 0.561

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.012 SD 0.494

   95% DL/2 (t) UCL 0.00895    95%  H-Stat (DL/2) UCL 0.00811

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00722 Mean -5.181

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.425 Lilliefors Test Statistic 0.199

5% Lilliefors Critical Value 0.124 5% Lilliefors Critical Value 0.124

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.24%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 131

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

SD of Detected 0.0182 SD of Detected 0.685

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.119 Maximum Detected -2.129

Mean of Detected 0.00886 Mean of Detected -5.183

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0019 Minimum Detected -6.266

Number of Distinct Detected Data 37 Number of Non-Detect Data 81

Percent Non-Detects 61.36%

Copper, dissolved (downstream)

General Statistics

Number of Valid Data 132 Number of Detected Data 51

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00665    95%  H-Stat (DL/2) UCL 0.00734

Mean 0.00568 Mean -5.274

SD 0.00352 SD 0.423

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.643 Shapiro Wilk Test Statistic 0.935

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.37%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Mean of Detected 0.00601 Mean of Detected -5.356

SD of Detected 0.00563 SD of Detected 0.657

Minimum Detected 0.0017 Minimum Detected -6.377

Maximum Detected 0.024 Maximum Detected -3.73

Percent Non-Detects 63.16%

Raw Statistics Log-transformed Statistics

Number of Valid Data 38 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 24

Note: DL/2 is not a recommended method.

Copper, dissolved (upstream)

General Statistics

   95% Gamma Approximate UCL 0.00944    95% KM (% Bootstrap) UCL 0.00843

   95% Adjusted Gamma UCL 0.00945

Nu star 554.9 Potential UCLs to Use

AppChi2 501.3    95% KM (t) UCL 0.00823

k star 2.102 99% KM (Chebyshev) UCL 0.0167

Theta star 0.00406

Median 0.00622 95% KM (Chebyshev) UCL 0.011

SD 0.0116 97.5% KM (Chebyshev) UCL 0.0129

Maximum 0.119    95% KM (BCA) UCL 0.00837

Mean 0.00853    95% KM (Percentile Bootstrap) UCL 0.00843

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00822

Minimum 0.0019    95% KM (bootstrap t) UCL 0.0126

   95% KM (t) UCL 0.00823

Assuming Gamma Distribution    95% KM (z) UCL 0.00822

5% K-S Critical Value 0.127 SD 0.0114

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00102

5% A-D Critical Value 0.774 Kaplan-Meier (KM) Method

K-S Test Statistic 0.774 Mean 0.00654
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   95% Adjusted Gamma UCL 0.00676

Note: DL/2 is not a recommended method.

AppChi2 347.7    95% KM (t) UCL 0.00651

   95% Gamma Approximate UCL 0.00672

Theta star 0.00115

Nu star 392.7 Potential UCLs to Use

SD 0.00337 97.5% KM (Chebyshev) UCL 0.0102

k star 5.167 99% KM (Chebyshev) UCL 0.0132

Mean 0.00595    95% KM (Percentile Bootstrap) UCL 0.00662

Median 0.00562 95% KM (Chebyshev) UCL 0.00867

Minimum 0.0017    95% KM (bootstrap t) UCL 0.00714

Maximum 0.024    95% KM (BCA) UCL 0.00651

Assuming Gamma Distribution    95% KM (z) UCL 0.00647

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00652

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0008097

   95% KM (t) UCL 0.00651

K-S Test Statistic 0.745 Mean 0.00514

5% K-S Critical Value 0.231 SD 0.00379

A-D Test Statistic 0.773 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

nu star 50.02

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.787 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00337

   95% BCA Bootstrap UCL 0.00665

SD in Original Scale 0.00384

   95% Percentile Bootstrap UCL 0.00633

SD in Log Scale 0.546

Mean in Original Scale 0.00521

MLE method failed to converge properly Mean in Log Scale -5.422
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 52.82 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 0.351

SD in Original Scale 0.0358

   95% Percentile Bootstrap UCL 0.353

SD in Log Scale 0.111

Mean in Original Scale 0.337

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.092

   95% DL/2 (t) UCL 0.337    95%  H-Stat (DL/2) UCL 0.386

Mean 0.311 Mean -1.182

SD 0.0528 SD 0.173

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.873

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.039 SD of Detected 0.122

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 0.39 Maximum Detected -0.942

Mean of Detected 0.338 Mean of Detected -1.092

Raw Statistics Log-transformed Statistics

Minimum Detected 0.26 Minimum Detected -1.347

Number of Distinct Detected Data 6 Number of Non-Detect Data 4

Percent Non-Detects 30.77%

Fluoride (downstream)

General Statistics

Number of Valid Data 13 Number of Detected Data 9

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

Coefficient of Variation 0.128

Skewness 0.724

Median 0.32 SD of log Data 0.125

SD 0.0428

Maximum 0.4 Maximum of Log Data -0.916

Mean 0.335 Mean of log Data -1.1

Raw Statistics Log-transformed Statistics

Minimum 0.3 Minimum of Log Data -1.204

Fluoride (upstream)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 4

   95% Adjusted Gamma UCL 0.361

Note: DL/2 is not a recommended method.

AppChi2 1742    95% KM (t) UCL 0.361

   95% Gamma Approximate UCL 0.358    95% KM (Percentile Bootstrap) UCL 0.357

Theta star 0.00478

Nu star 1841 Potential UCLs to Use

SD 0.0357 97.5% KM (Chebyshev) UCL 0.419

k star 70.81 99% KM (Chebyshev) UCL 0.467

Mean 0.339    95% KM (Percentile Bootstrap) UCL 0.357

Median 0.34 95% KM (Chebyshev) UCL 0.394

Minimum 0.26    95% KM (bootstrap t) UCL 0.358

Maximum 0.39    95% KM (BCA) UCL 0.357

Assuming Gamma Distribution    95% KM (z) UCL 0.359

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.361

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.013

   95% KM (t) UCL 0.361

K-S Test Statistic 0.72 Mean 0.338

5% K-S Critical Value 0.279 SD 0.0368

A-D Test Statistic 0.605 Nonparametric Statistics

5% A-D Critical Value 0.72 Kaplan-Meier (KM) Method

nu star 950.8

Theta Star 0.00639
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Potential UCL to Use Use 95% Student's-t UCL 0.37

   95% Adjusted Gamma UCL 0.391

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.509

   95% Approximate Gamma UCL 0.375

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.411

97.5% Chebyshev(Mean, Sd) UCL 0.444

Kolmogorov-Smirnov Test Statistic 0.318    95% Percentile Bootstrap UCL 0.363

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.36

Anderson-Darling Test Statistic 0.566    95% Bootstrap-t UCL 0.38

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.355

Adjusted Chi Square Value 392.4    95% Jackknife UCL 0.37

   95% Standard Bootstrap UCL 0.36

Approximate Chi Square Value (.05) 409.2 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 0.364

Theta Star 0.00878

nu star 457.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 38.15 Data appear Normal at 5% Significance Level

   95% Adjusted-CLT UCL 0.369  97.5% Chebyshev (MVUE) UCL 0.441

   95% Modified-t UCL 0.371    99% Chebyshev (MVUE) UCL 0.505

   95% Student's-t UCL 0.37    95% H-UCL 0.374

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.409

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.836 Shapiro Wilk Test Statistic 0.834

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (upstream) was not processed!

Percent Non-Detects 100.00%

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Number of Valid Data 420 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 420

Hexavalent chromium (upstream)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (other) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 26

Percent Non-Detects 100.00%

Hexavalent chromium (other)

General Statistics

Number of Valid Data 26 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Hexavalent chromium (downstream) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 546

Percent Non-Detects 99.82%

Hexavalent chromium (downstream)

General Statistics

Number of Valid Data 547 Number of Detected Data 1

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Iron, dissolved (upstream) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Iron, dissolved (upstream)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Iron, dissolved (downstream) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 8

Percent Non-Detects 100.00%

Iron, dissolved (downstream)

General Statistics

Number of Valid Data 8 Number of Detected Data 0

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00276    95%  H-Stat (DL/2) UCL 0.0169

Mean 0.00212 Mean -6.212

SD 0.0006686 SD 0.403

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.0004243 SD of Detected 0.186

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Detected 0.0026 Maximum Detected -5.952

Mean of Detected 0.0023 Mean of Detected -6.083

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

Percent Non-Detects 60.00%

Lead, dissolved (downstream)

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Lead, dissolved (upstream) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Percent Non-Detects 75.00%

Lead, dissolved (upstream)

General Statistics

Number of Valid Data 4 Number of Detected Data 1

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00269

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00364

k star     N/A    99% KM (Chebyshev) UCL 0.0045

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.00321

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00258

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0002309

   95% KM (t) UCL 0.00269

K-S Test Statistic     N/A    Mean 0.0022

5% K-S Critical Value     N/A    SD 0.0002828

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    
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Potential UCL to Use Use 95% Student's-t UCL 30.01

   95% Approximate Gamma UCL 30.02

   95% Adjusted Gamma UCL 30.05

97.5% Chebyshev(Mean, Sd) UCL 31.66

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 32.99

Kolmogorov-Smirnov 5% Critical Value 0.141    95% BCA Bootstrap UCL 29.98

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 30.98

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 30.02

Kolmogorov-Smirnov Test Statistic 0.0943    95% Percentile Bootstrap UCL 30.01

   95% Standard Bootstrap UCL 30

Anderson-Darling Test Statistic 0.538    95% Bootstrap-t UCL 30.04

Adjusted Level of Significance 0.0437    95% CLT UCL 30

Adjusted Chi Square Value 12420    95% Jackknife UCL 30.01

nu star 12691

Approximate Chi Square Value (.05) 12430 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 162.7 Data appear Normal at 5% Significance Level

Theta Star 0.181

   95% Modified-t UCL 30.02    99% Chebyshev (MVUE) UCL 32.98

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 30.97

   95% Adjusted-CLT UCL 30.02  97.5% Chebyshev (MVUE) UCL 31.65

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 30.01    95% H-UCL N/A

Shapiro Wilk Critical Value 0.939 Shapiro Wilk Critical Value 0.939

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.96

Coefficient of Variation 0.0766

Skewness 0.333

Median 29.8 SD of log Data 0.0763

SD 2.253

Maximum 36.2 Maximum of Log Data 3.589

Mean 29.41 Mean of log Data 3.378

Raw Statistics Log-transformed Statistics

Minimum 25.2 Minimum of Log Data 3.227

Magnesium, dissolved (downstream)

General Statistics

Number of Valid Observations 39 Number of Distinct Observations 29

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 27.32

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 27.23

Kolmogorov-Smirnov Test Statistic 0.299    95% Percentile Bootstrap UCL 27.27

   95% Standard Bootstrap UCL 27.28

Anderson-Darling Test Statistic 0.517    95% Bootstrap-t UCL 27.92

Adjusted Level of Significance 0.0122    95% CLT UCL 27.33

Adjusted Chi Square Value 8156    95% Jackknife UCL 27.45

nu star 8446

Approximate Chi Square Value (.05) 8234 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 703.8 Data appear Normal at 5% Significance Level

Theta Star 0.0381

   95% Modified-t UCL 27.46    99% Chebyshev (MVUE) UCL 29.97

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 28.19

   95% Adjusted-CLT UCL 27.39  97.5% Chebyshev (MVUE) UCL 28.79

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 27.45    95% H-UCL N/A

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Test Statistic 0.852

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.0293

Skewness 0.484

Median 26.6 SD of log Data 0.0292

SD 0.785

Maximum 27.9 Maximum of Log Data 3.329

Mean 26.8 Mean of log Data 3.288

Raw Statistics Log-transformed Statistics

Minimum 26.1 Minimum of Log Data 3.262

Magnesium, dissolved (upstream)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5
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Potential UCL to Use Use 95% Student's-t UCL 27.45

   95% Approximate Gamma UCL 27.49

   95% Adjusted Gamma UCL 27.75

97.5% Chebyshev(Mean, Sd) UCL 28.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 29.99

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 28.2
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   95% BCA Bootstrap UCL 0.0065

SD in Original Scale 0.00167

   95% Percentile Bootstrap UCL 0.00645

SD in Log Scale 0.295

Mean in Original Scale 0.0057

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.207

   95% DL/2 (t) UCL 0.2    95%  H-Stat (DL/2) UCL 15.47

Mean 0.137 Mean -3.157

SD 0.127 SD 1.999

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Test Statistic 0.95

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.00177 SD of Detected 0.316

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.008 Maximum Detected -4.828

Mean of Detected 0.0057 Mean of Detected -5.207

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0036 Minimum Detected -5.627

Number of Distinct Detected Data 5 Number of Non-Detect Data 8

Percent Non-Detects 61.54%

Manganese, dissolved (downstream)

General Statistics

Number of Valid Data 13 Number of Detected Data 5

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.00247 SD of Detected 0.715

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.0055 Maximum Detected -5.203

Mean of Detected 0.00375 Mean of Detected -5.709

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Number of Distinct Detected Data 2 Number of Non-Detect Data 4

Percent Non-Detects 66.67%

Manganese, dissolved (upstream)

General Statistics

Number of Valid Data 6 Number of Detected Data 2

   95% Adjusted Gamma UCL 0.00682

Note: DL/2 is not a recommended method.

AppChi2 204.7    95% KM (t) UCL 0.00711

   95% Gamma Approximate UCL 0.00666    95% KM (Percentile Bootstrap) UCL 0.007

Theta star 0.0006182

Nu star 239.6 Potential UCLs to Use

SD 0.00162 97.5% KM (Chebyshev) UCL 0.0106

k star 9.214 99% KM (Chebyshev) UCL 0.0136

Mean 0.0057    95% KM (Percentile Bootstrap) UCL 0.007

Median 0.00594 95% KM (Chebyshev) UCL 0.00915

Minimum 0.00276    95% KM (bootstrap t) UCL 0.00859

Maximum 0.008    95% KM (BCA) UCL 0.007

Assuming Gamma Distribution    95% KM (z) UCL 0.007

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00721

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0007912

   95% KM (t) UCL 0.00711

K-S Test Statistic 0.679 Mean 0.0057

5% K-S Critical Value 0.357 SD 0.00158

A-D Test Statistic 0.291 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 52.66

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.266 Data appear Normal at 5% Significance Level

Theta Star 0.00108
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   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.00503

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0055

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.00957

k star     N/A    99% KM (Chebyshev) UCL 0.0135

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0055

Median     N/A    95% KM (Chebyshev) UCL 0.00755

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.00464

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00577

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00107

   95% KM (t) UCL 0.00503

K-S Test Statistic     N/A    Mean 0.00288

5% K-S Critical Value     N/A    SD 0.00152

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.127    95%  H-Stat (DL/2) UCL 19.24

Mean 0.0446 Mean -5.014

SD 0.101 SD 1.824

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!
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Approximate Chi Square Value (.05) 214.4 Nonparametric Statistics

Theta Star 0.0002528

nu star 250

Gamma Distribution Test Data Distribution

k star (bias corrected) 20.83 Data appear Normal at 5% Significance Level

   95% Adjusted-CLT UCL 0.00614  97.5% Chebyshev (MVUE) UCL 0.00751

   95% Modified-t UCL 0.00607    99% Chebyshev (MVUE) UCL 0.00884

   95% Student's-t UCL 0.00604    95% H-UCL 0.00614

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00683

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.837 Shapiro Wilk Test Statistic 0.875

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

Coefficient of Variation 0.178

Skewness 1.445

Median 0.005 SD of log Data 0.167

SD 0.0009352

Maximum 0.007 Maximum of Log Data -4.962

Mean 0.00527 Mean of log Data -5.258

Raw Statistics Log-transformed Statistics

Minimum 0.0042 Minimum of Log Data -5.473

Molybdenum, dissolved (downstream)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 4

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Molybdenum, dissolved (upstream) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 50.00%

General Statistics

Number of Valid Data 4 Number of Detected Data 2

Potential UCL to Use Use 95% Student's-t UCL 0.00604

Molybdenum, dissolved (upstream)

   95% Adjusted Gamma UCL 0.0065

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00907

   95% Approximate Gamma UCL 0.00614

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00693

97.5% Chebyshev(Mean, Sd) UCL 0.00765

Kolmogorov-Smirnov Test Statistic 0.277    95% Percentile Bootstrap UCL 0.00587

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.00593

Anderson-Darling Test Statistic 0.568    95% Bootstrap-t UCL 0.00641

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.00959

Adjusted Chi Square Value 202.4    95% Jackknife UCL 0.00604

   95% Standard Bootstrap UCL 0.00585

Adjusted Level of Significance 0.0122    95% CLT UCL 0.00589
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A-D Test Statistic 2.911 Nonparametric Statistics

Theta Star 0.00419

nu star 121.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.166 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.00455

   95% BCA Bootstrap UCL 0.0046

Mean in Original Scale 0.00392

SD in Original Scale 0.0043

MLE method failed to converge properly Mean in Log Scale -5.879

SD in Log Scale 0.77

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0115 SD 0.933

   95% DL/2 (t) UCL 0.0112    95%  H-Stat (DL/2) UCL 0.0189

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00953 Mean -5.04

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.259 Lilliefors Test Statistic 0.155

5% Lilliefors Critical Value 0.123 5% Lilliefors Critical Value 0.123

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 132

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

SD of Detected 0.00611 SD of Detected 0.882

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 0.03 Maximum Detected -3.507

Mean of Detected 0.00488 Mean of Detected -5.783

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00094 Minimum Detected -6.97

Number of Distinct Detected Data 37 Number of Non-Detect Data 80

Percent Non-Detects 60.61%

Nickel, dissolved (downstream)

General Statistics

Number of Valid Data 132 Number of Detected Data 52

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00971    95%  H-Stat (DL/2) UCL 0.0193

Mean 0.00846 Mean -5.02

SD 0.00458 SD 0.824

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Test Statistic 0.975

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 38

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0278 Maximum Non-Detect -3.583

Mean of Detected 0.00276 Mean of Detected -6.062

SD of Detected 0.00182 SD of Detected 0.603

Minimum Detected 0.001 Minimum Detected -6.908

Maximum Detected 0.0069 Maximum Detected -4.976

Percent Non-Detects 73.68%

Raw Statistics Log-transformed Statistics

Number of Valid Data 38 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 28

Note: DL/2 is not a recommended method.

Nickel, dissolved (upstream)

General Statistics

   95% Gamma Approximate UCL 0.00669    95% KM (% Bootstrap) UCL 0.00511

   95% Adjusted Gamma UCL 0.00671

Nu star 126.5 Potential UCLs to Use

AppChi2 101.5    95% KM (t) UCL 0.00507

k star 0.479 99% KM (Chebyshev) UCL 0.00989

Theta star 0.0112

Median 0.00426 95% KM (Chebyshev) UCL 0.00664

SD 0.00489 97.5% KM (Chebyshev) UCL 0.00774

Maximum 0.03    95% KM (BCA) UCL 0.0052

Mean 0.00537    95% KM (Percentile Bootstrap) UCL 0.00511

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00507

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00533

   95% KM (t) UCL 0.00507

Assuming Gamma Distribution    95% KM (z) UCL 0.00507

5% K-S Critical Value 0.126 SD 0.00495

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005805

5% A-D Critical Value 0.774 Kaplan-Meier (KM) Method

K-S Test Statistic 0.774 Mean 0.00411
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   95% Adjusted Gamma UCL 0.00315

Note: DL/2 is not a recommended method.

AppChi2 561.5    95% KM (t) UCL 0.0035

   95% Gamma Approximate UCL 0.00314    95% KM (Percentile Bootstrap) UCL 0.00351

Theta star 0.0003508

Nu star 618.2 Potential UCLs to Use

SD 0.001 97.5% KM (Chebyshev) UCL 0.0058

k star 8.134 99% KM (Chebyshev) UCL 0.00766

Mean 0.00285    95% KM (Percentile Bootstrap) UCL 0.00351

Median 0.00289 95% KM (Chebyshev) UCL 0.00485

Minimum 0.001    95% KM (bootstrap t) UCL 0.00422

Maximum 0.0069    95% KM (BCA) UCL 0.00356

Assuming Gamma Distribution    95% KM (z) UCL 0.00348

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00353

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0005032

   95% KM (t) UCL 0.0035

K-S Test Statistic 0.732 Mean 0.00265

5% K-S Critical Value 0.268 SD 0.00161

A-D Test Statistic 0.254 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

nu star 44.73

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.236 Data appear Normal at 5% Significance Level

Theta Star 0.00123

   95% BCA Bootstrap UCL 0.00294

SD in Original Scale 0.00135

   95% Percentile Bootstrap UCL 0.00291

SD in Log Scale 0.499

Mean in Original Scale 0.00254

MLE method failed to converge properly Mean in Log Scale -6.098
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A-D Test Statistic 2.03 Nonparametric Statistics

Theta Star 0.0439

nu star 579.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 10.73 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.441

   95% BCA Bootstrap UCL 0.445

Mean in Original Scale 0.412

SD in Original Scale 0.124

MLE method failed to converge properly Mean in Log Scale -0.93

SD in Log Scale 0.296

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.854 SD 0.571

   95% DL/2 (t) UCL 0.695    95%  H-Stat (DL/2) UCL 0.52

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.49 Mean -1.013

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.837

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 49

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 12.5 Maximum Non-Detect 2.526

SD of Detected 0.134 SD of Detected 0.308

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

Maximum Detected 0.89 Maximum Detected -0.117

Mean of Detected 0.471 Mean of Detected -0.796

Raw Statistics Log-transformed Statistics

Minimum Detected 0.176 Minimum Detected -1.737

Number of Distinct Detected Data 21 Number of Non-Detect Data 22

Percent Non-Detects 44.90%

Nitrate as Nitrogen (downstream)

General Statistics

Number of Valid Data 49 Number of Detected Data 27

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_nitrate_dat
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Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

SD of Detected 0.154 SD of Detected 0.913

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

Maximum Detected 0.452 Maximum Detected -0.795

Mean of Detected 0.273 Mean of Detected -1.536

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0452 Minimum Detected -3.098

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Nitrate as Nitrogen (upstream)

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate as Nitrogen (other) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 2 observations!

Number of Valid Data 2 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 2

Note: DL/2 is not a recommended method.

Nitrate as Nitrogen (other)

General Statistics

   95% Gamma Approximate UCL 0.499    95% KM (% Bootstrap) UCL 0.444

   95% Adjusted Gamma UCL 0.5

Nu star 1955 Potential UCLs to Use

AppChi2 1854    95% KM (t) UCL 0.445

k star 19.95 99% KM (Chebyshev) UCL 0.619

Theta star 0.0237

Median 0.49 95% KM (Chebyshev) UCL 0.502

SD 0.0997 97.5% KM (Chebyshev) UCL 0.541

Maximum 0.89    95% KM (BCA) UCL 0.442

Mean 0.473    95% KM (Percentile Bootstrap) UCL 0.444

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.446

Minimum 0.176    95% KM (bootstrap t) UCL 0.445

   95% KM (t) UCL 0.445

Assuming Gamma Distribution    95% KM (z) UCL 0.444

5% K-S Critical Value 0.168 SD 0.126

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0211

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

K-S Test Statistic 0.744 Mean 0.41
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   95% Adjusted Gamma UCL 0.687

Note: DL/2 is not a recommended method.

AppChi2 9.008    95% KM (t) UCL 0.4

   95% Gamma Approximate UCL 0.529    95% KM (Percentile Bootstrap) UCL 0.363

Theta star 0.187

Nu star 17.47 Potential UCLs to Use

SD 0.138 97.5% KM (Chebyshev) UCL 0.682

k star 1.456 99% KM (Chebyshev) UCL 0.929

Mean 0.273    95% KM (Percentile Bootstrap) UCL 0.363

Median 0.271 95% KM (Chebyshev) UCL 0.556

Minimum 0.0452    95% KM (bootstrap t) UCL 0.385

Maximum 0.452    95% KM (BCA) UCL 0.363

Assuming Gamma Distribution    95% KM (z) UCL 0.375

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.403

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0667

   95% KM (t) UCL 0.4

K-S Test Statistic 0.684 Mean 0.265

5% K-S Critical Value 0.36 SD 0.136

A-D Test Statistic 0.427 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

nu star 10.39

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.039 Data appear Normal at 5% Significance Level

Theta Star 0.262

   95% BCA Bootstrap UCL 0.34

SD in Original Scale 0.145

   95% Percentile Bootstrap UCL 0.34

SD in Log Scale 0.823

Mean in Original Scale 0.255

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.578

   95% DL/2 (t) UCL 0.377    95%  H-Stat (DL/2) UCL 1.004

Mean 0.261 Mean -1.548

SD 0.141 SD 0.817

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Test Statistic 0.815

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate (upstream) was not processed!

General Statistics

Number of Valid Observations 4 Number of Distinct Observations 4

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Nitrate (upstream)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Nitrate (downstream) was not processed!

Nitrate (downstream)

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Perchlorate (upstream) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 100.00%

Warning: This data set only has 1 observations!

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Perchlorate (upstream)

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Perchlorate (downstream) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 0 Number of Non-Detect Data 1

Percent Non-Detects 100.00%

Perchlorate (downstream)

General Statistics

Number of Valid Data 1 Number of Detected Data 0

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Potential UCL to Use Use 95% Student's-t UCL 5.338

   95% Approximate Gamma UCL 5.352

   95% Adjusted Gamma UCL 5.361

97.5% Chebyshev(Mean, Sd) UCL 5.934

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.418

Kolmogorov-Smirnov 5% Critical Value 0.141    95% BCA Bootstrap UCL 5.335

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.687

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 5.324

Kolmogorov-Smirnov Test Statistic 0.0895    95% Percentile Bootstrap UCL 5.33

   95% Standard Bootstrap UCL 5.333

Anderson-Darling Test Statistic 0.41    95% Bootstrap-t UCL 5.33

Adjusted Level of Significance 0.0437    95% CLT UCL 5.332

Adjusted Chi Square Value 2641    95% Jackknife UCL 5.338

nu star 2767

Approximate Chi Square Value (.05) 2646 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 35.48 Data appear Normal at 5% Significance Level

Theta Star 0.144

   95% Modified-t UCL 5.337    99% Chebyshev (MVUE) UCL 6.484

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.717

   95% Adjusted-CLT UCL 5.328  97.5% Chebyshev (MVUE) UCL 5.976

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.338    95% H-UCL 5.364

Shapiro Wilk Critical Value 0.939 Shapiro Wilk Critical Value 0.939

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Test Statistic 0.956

Coefficient of Variation 0.16

Skewness -0.173

Median 4.95 SD of log Data 0.166

SD 0.817

Maximum 6.56 Maximum of Log Data 1.881

Mean 5.117 Mean of log Data 1.62

Raw Statistics Log-transformed Statistics

Minimum 3.12 Minimum of Log Data 1.138

Potassium, dissolved (downstream)

General Statistics

Number of Valid Observations 39 Number of Distinct Observations 35

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 5.037

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 5.962

Kolmogorov-Smirnov Test Statistic 0.247    95% Percentile Bootstrap UCL 4.957

   95% Standard Bootstrap UCL 4.923

Anderson-Darling Test Statistic 0.543    95% Bootstrap-t UCL 5.377

Adjusted Level of Significance 0.0122    95% CLT UCL 4.951

Adjusted Chi Square Value 548    95% Jackknife UCL 5.029

nu star 624.8

Approximate Chi Square Value (.05) 567.8 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 52.07 Data appear Normal at 5% Significance Level

Theta Star 0.0885

   95% Modified-t UCL 5.049    99% Chebyshev (MVUE) UCL 6.59

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.476

   95% Adjusted-CLT UCL 5.084  97.5% Chebyshev (MVUE) UCL 5.852

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.029    95% H-UCL 5.058

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.819 Shapiro Wilk Test Statistic 0.837

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.111

Skewness 1.461

Median 4.5 SD of log Data 0.106

SD 0.511

Maximum 5.54 Maximum of Log Data 1.712

Mean 4.608 Mean of log Data 1.523

Raw Statistics Log-transformed Statistics

Minimum 4.2 Minimum of Log Data 1.435

Potassium, dissolved (upstream)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5
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Potential UCL to Use Use 95% Student's-t UCL 5.029

   95% Approximate Gamma UCL 5.071

   95% Adjusted Gamma UCL 5.254

97.5% Chebyshev(Mean, Sd) UCL 5.911

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.684

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.518
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Potential UCL to Use Use 95% Student's-t UCL 97.93

   95% Approximate Gamma UCL 98.03

   95% Adjusted Gamma UCL 98.13

97.5% Chebyshev(Mean, Sd) UCL 104.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 110.2

Kolmogorov-Smirnov 5% Critical Value 0.141    95% BCA Bootstrap UCL 97.69

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 101.9

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 97.85

Kolmogorov-Smirnov Test Statistic 0.0791    95% Percentile Bootstrap UCL 97.87

   95% Standard Bootstrap UCL 97.88

Anderson-Darling Test Statistic 0.393    95% Bootstrap-t UCL 97.95

Adjusted Level of Significance 0.0437    95% CLT UCL 97.87

Adjusted Chi Square Value 7369    95% Jackknife UCL 97.93

nu star 7578

Approximate Chi Square Value (.05) 7377 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 97.16 Data appear Normal at 5% Significance Level

Theta Star 0.982

   95% Modified-t UCL 97.92    99% Chebyshev (MVUE) UCL 110.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 102.1

   95% Adjusted-CLT UCL 97.79  97.5% Chebyshev (MVUE) UCL 105

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 97.93    95% H-UCL N/A

Shapiro Wilk Critical Value 0.939 Shapiro Wilk Critical Value 0.939

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Test Statistic 0.955

Coefficient of Variation 0.0973

Skewness -0.295

Median 95.8 SD of log Data 0.0997

SD 9.287

Maximum 114 Maximum of Log Data 4.736

Mean 95.42 Mean of log Data 4.554

Raw Statistics Log-transformed Statistics

Minimum 75.6 Minimum of Log Data 4.325

Sodium, dissolved (downstream)

General Statistics

Number of Valid Observations 39 Number of Distinct Observations 33

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 108

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 148.6

Kolmogorov-Smirnov Test Statistic 0.351    95% Percentile Bootstrap UCL 105.3

   95% Standard Bootstrap UCL 103.6

Anderson-Darling Test Statistic 0.728    95% Bootstrap-t UCL 128.5

Adjusted Level of Significance 0.0122    95% CLT UCL 104.6

Adjusted Chi Square Value 214.7    95% Jackknife UCL 107.1

nu star 263.6

Approximate Chi Square Value (.05) 227 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 21.97 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.254

   95% Modified-t UCL 108    99% Chebyshev (MVUE) UCL 154.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 120.1

   95% Adjusted-CLT UCL 110.6  97.5% Chebyshev (MVUE) UCL 131.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 107.1    95% H-UCL 108.2

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.743 Shapiro Wilk Test Statistic 0.786

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.177

Skewness 2.054

Median 89.05 SD of log Data 0.161

SD 16.57

Maximum 126 Maximum of Log Data 4.836

Mean 93.45 Mean of log Data 4.526

Raw Statistics Log-transformed Statistics

Minimum 80.8 Minimum of Log Data 4.392

Sodium, dissolved (upstream)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6



107

108

109

110

111

112

113

114

115

A B C D E F G H I J K L

or 95% Modified-t UCL 108

Potential UCL to Use Use 95% Student's-t UCL 107.1

   95% Approximate Gamma UCL 108.5

   95% Adjusted Gamma UCL 114.8

97.5% Chebyshev(Mean, Sd) UCL 135.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 160.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 122.9
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Potential UCL to Use Use 95% Student's-t UCL 254.9

   95% Approximate Gamma UCL 255

   95% Adjusted Gamma UCL 255.2

97.5% Chebyshev(Mean, Sd) UCL 268.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 279

Kolmogorov-Smirnov 5% Critical Value 0.141    95% BCA Bootstrap UCL 254.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 262.7

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 254.7

Kolmogorov-Smirnov Test Statistic 0.122    95% Percentile Bootstrap UCL 254.9

   95% Standard Bootstrap UCL 254.9

Anderson-Darling Test Statistic 0.734    95% Bootstrap-t UCL 254.7

Adjusted Level of Significance 0.0437    95% CLT UCL 254.8

Adjusted Chi Square Value 13638    95% Jackknife UCL 254.9

nu star 13922

Approximate Chi Square Value (.05) 13649 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 178.5 Data appear Normal at 5% Significance Level

Theta Star 1.401

   95% Modified-t UCL 254.9    99% Chebyshev (MVUE) UCL 279.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 262.7

   95% Adjusted-CLT UCL 254.8  97.5% Chebyshev (MVUE) UCL 268.3

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 254.9    95% H-UCL N/A

Shapiro Wilk Critical Value 0.939 Shapiro Wilk Critical Value 0.939

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.944 Shapiro Wilk Test Statistic 0.943

Coefficient of Variation 0.0728

Skewness 0.0669

Median 253 SD of log Data 0.073

SD 18.19

Maximum 296 Maximum of Log Data 5.69

Mean 250 Mean of log Data 5.519

Raw Statistics Log-transformed Statistics

Minimum 220 Minimum of Log Data 5.394

Sulfate (downstream)

General Statistics

Number of Valid Observations 39 Number of Distinct Observations 27

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 244.2

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 244.5

Kolmogorov-Smirnov Test Statistic 0.239    95% Percentile Bootstrap UCL 245.2

   95% Standard Bootstrap UCL 246

Anderson-Darling Test Statistic 0.393    95% Bootstrap-t UCL 245.7

Adjusted Level of Significance 0.0122    95% CLT UCL 246.7

Adjusted Chi Square Value 2228    95% Jackknife UCL 248.6

nu star 2380

Approximate Chi Square Value (.05) 2268 Nonparametric Statistics

Gamma Distribution Test Data Distribution

k star (bias corrected) 198.4 Data appear Normal at 5% Significance Level

Theta Star 1.2

   95% Modified-t UCL 248.2    99% Chebyshev (MVUE) UCL 291.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 261.5

   95% Adjusted-CLT UCL 243.8  97.5% Chebyshev (MVUE) UCL 271.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 248.6    95% H-UCL N/A

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.894

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.0541

Skewness -1.226

Median 240 SD of log Data 0.0555

SD 12.88

Maximum 252 Maximum of Log Data 5.529

Mean 238 Mean of log Data 5.471

Raw Statistics Log-transformed Statistics

Minimum 215 Minimum of Log Data 5.371

Sulfate (upstream)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5
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Potential UCL to Use Use 95% Student's-t UCL 248.6

   95% Approximate Gamma UCL 249.8

   95% Adjusted Gamma UCL 254.3

97.5% Chebyshev(Mean, Sd) UCL 270.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 290.3

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 260.9



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

A B C D E F G H I J K L

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Sulfide (upstream) was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 5

Percent Non-Detects 100.00%

Sulfide (upstream)

General Statistics

Number of Valid Data 5 Number of Detected Data 0

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Sulfide (downstream) was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 7

Percent Non-Detects 87.50%

Sulfide (downstream)

General Statistics

Number of Valid Data 8 Number of Detected Data 1

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% Percentile Bootstrap UCL 0.127

   95% BCA Bootstrap UCL 0.131

Mean in Original Scale 0.0454

SD in Original Scale 0.102

MLE method failed to converge properly Mean in Log Scale -5.204

SD in Log Scale 2.088

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.102 SD 1.771

   95% DL/2 (t) UCL 0.129    95%  H-Stat (DL/2) UCL 2.88

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0454 Mean -4.903

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.751 Shapiro Wilk Test Statistic 0.764

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.145 SD of Detected 2.715

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.253 Maximum Detected -1.374

Mean of Detected 0.0859 Mean of Detected -4.509

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0022 Minimum Detected -6.119

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Vanadium, dissolved (downstream)

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

A B C D E F G H I J K L

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Vanadium, dissolved (upstream) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 50.00%

Warning: This data set only has 4 observations!

General Statistics

Number of Valid Data 4 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Vanadium, dissolved (upstream)

   95% Gamma Approximate UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       99% KM (Chebyshev) UCL 0.509

k star     N/A    99% KM (Chebyshev) UCL 0.509

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.248

SD     N/A    97.5% KM (Chebyshev) UCL 0.336

Maximum     N/A       95% KM (BCA) UCL 0.253

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.253

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.128

Minimum     N/A       95% KM (bootstrap t) UCL 39.13

   95% KM (t) UCL 0.138

Assuming Gamma Distribution    95% KM (z) UCL 0.121

5% K-S Critical Value     N/A    SD 0.0934

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0467

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.0441

A-D Test Statistic 0.58 Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)
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A-D Test Statistic 4.123 Nonparametric Statistics

Theta Star 0.125

nu star 123.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.6 Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL 0.0822

   95% BCA Bootstrap UCL 0.0896

Mean in Original Scale 0.0596

SD in Original Scale 0.141

MLE yields a negative mean Mean in Log Scale -4.088

SD in Log Scale 1.577

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.141 SD 1.502

   95% DL/2 (t) UCL 0.0803    95%  H-Stat (DL/2) UCL 0.0687

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0599 Mean -4.027

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.323 Lilliefors Test Statistic 0.126

5% Lilliefors Critical Value 0.0873 5% Lilliefors Critical Value 0.0873

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.97%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 95

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 37

Maximum Non-Detect 0.053 Maximum Non-Detect -2.937

SD of Detected 0.157 SD of Detected 1.374

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Detected 1.06 Maximum Detected 0.0583

Mean of Detected 0.0753 Mean of Detected -3.594

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0036 Minimum Detected -5.627

Number of Distinct Detected Data 77 Number of Non-Detect Data 29

Percent Non-Detects 21.97%

Zinc, dissolved (downstream)

General Statistics

Number of Valid Data 132 Number of Detected Data 103

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   \\irisdata\iris\pg&e\topock\GW_Risk_Assessment\Data_Analysis\ProUCL_Input\Final Input Table\Surface_Water_
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0714    95%  H-Stat (DL/2) UCL 0.094

Mean 0.05 Mean -3.999

SD 0.0781 SD 1.453

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.68 Shapiro Wilk Test Statistic 0.911

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.84%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

Minimum Non-Detect 0.005 Minimum Non-Detect -5.298

Maximum Non-Detect 0.0971 Maximum Non-Detect -2.332

Mean of Detected 0.0602 Mean of Detected -3.755

SD of Detected 0.0866 SD of Detected 1.423

Minimum Detected 0.0039 Minimum Detected -5.547

Maximum Detected 0.308 Maximum Detected -1.178

Percent Non-Detects 23.68%

Raw Statistics Log-transformed Statistics

Number of Valid Data 38 Number of Detected Data 29

Number of Distinct Detected Data 26 Number of Non-Detect Data 9

Note: DL/2 is not a recommended method.

Zinc, dissolved (upstream)

General Statistics

   95% Gamma Approximate UCL 0.0854

   95% Adjusted Gamma UCL 0.0857

Nu star 53.39 Potential UCLs to Use

AppChi2 37.6    95% KM (Chebyshev) UCL 0.114

k star 0.202 99% KM (Chebyshev) UCL 0.182

Theta star 0.297

Median 0.014 95% KM (Chebyshev) UCL 0.114

SD 0.141 97.5% KM (Chebyshev) UCL 0.137

Maximum 1.06    95% KM (BCA) UCL 0.0801

Mean 0.0601    95% KM (Percentile Bootstrap) UCL 0.081

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0802

Minimum 1E-09    95% KM (bootstrap t) UCL 0.101

   95% KM (t) UCL 0.0803

Assuming Gamma Distribution    95% KM (z) UCL 0.0801

5% K-S Critical Value 0.0931 SD 0.141

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0123

5% A-D Critical Value 0.808 Kaplan-Meier (KM) Method

K-S Test Statistic 0.808 Mean 0.0599
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   95% Adjusted Gamma UCL 0.0909

Note: DL/2 is not a recommended method.

AppChi2 13.78  97.5% KM (Chebyshev) UCL 0.129

   95% Gamma Approximate UCL 0.0888

Theta star 0.163

Nu star 23.9 Potential UCLs to Use

SD 0.0779 97.5% KM (Chebyshev) UCL 0.129

k star 0.315 99% KM (Chebyshev) UCL 0.176

Mean 0.0512    95% KM (Percentile Bootstrap) UCL 0.0687

Median 0.014 95% KM (Chebyshev) UCL 0.104

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0781

Maximum 0.308    95% KM (BCA) UCL 0.0704

Assuming Gamma Distribution    95% KM (z) UCL 0.0693

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0698

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0129

   95% KM (t) UCL 0.0699

K-S Test Statistic 0.795 Mean 0.0482

5% K-S Critical Value 0.17 SD 0.0777

A-D Test Statistic 1.303 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

nu star 34.96

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.603 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0999

   95% BCA Bootstrap UCL 0.0752

   95% MLE (Tiku) UCL 0.288 SD in Original Scale 0.0788

   95% Percentile Bootstrap UCL 0.0699

SD 0.0682 SD in Log Scale 1.446

   95% MLE (t) UCL 0.256 Mean in Original Scale 0.0475

Mean 0.237 Mean in Log Scale -4.114
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Calculated Alpha 0.0449

Conclusion with Alpha = 0.045

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney Ranked Sum Test

R Value Adjusted for Ties in Data 9

K Value Adjusted for Ties in Data 9

Number of Site Observations in 'R' Largest 7

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.045) 7

Approximate K Value (0.045) 7

SE of Mean    1.721 2.204

Quantile Test

Median    149 148

SD    9.425 8.535

Maximum    168 164

Mean    147.7 147.9

Number of Distinct Observations    22 12

Minimum    128 130

Raw Statistics

Site Background

Number of Valid Observations    30 15

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Barium(downstream)

Background Data: Barium(upstream)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Non-parametric Quantile Hypothosis Test for Full Dataset (No NDs)

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\surface water\metropolitan\ProUCL_Input.wst
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Calculated Alpha 0.0439

Conclusion with Alpha = 0.045

   Do Not Reject H0, Perform Wilcoxon-Mann-Whitney Ranked Sum Test

R Value Adjusted for Ties in Data 13

K Value Adjusted for Ties in Data 13

Number of Site Observations in 'R' Largest 8

H0: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.045) 7

Approximate K Value (0.045) 7

SE of Mean    0.0252 0.0329

Quantile Test

Median    2.5 2.5

SD    0.133 0.123

Maximum    2.8 2.6

Mean    2.468 2.486

Number of Distinct Observations    6 5

Minimum    2.2 2.2

Raw Statistics

Site Background

Number of Valid Observations    28 14

Alternative Hypothesis   Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Vanadium(downstream)

Background Data: Vanadium(upstream)

Full Precision   OFF

Confidence Coefficient   95%

Null Hypothesis   Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

Non-parametric Quantile Hypothosis Test for Full Dataset (No NDs)

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\surface water\metropolitan\ProUCL_Input.wst
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Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

WMW Test U-Stat 225.5

WMW Critical Value (0.050) 349

Approximate P-Value 0.5

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 690.5

SD    9.425 8.535

SE of Mean    1.721 2.204

Mean    147.7 147.9

Median    149 148

Minimum    128 130

Maximum    168 164

Number of Valid Observations    30 15

Number of Distinct Observations    22 12

Area of Concern Data: Barium(downstream)

Background Data: Barium(upstream)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\surface water\metropolitan\ProUCL_Input.wst
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Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Site <= Background

WMW Test U-Stat 171

WMW Critical Value (0.050) 299

Approximate P-Value 0.752

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Site or AOC <= Mean/Median of Background

Site Rank Sum W-Stat 577

SD    0.133 0.123

SE of Mean    0.0252 0.0329

Mean    2.468 2.486

Median    2.5 2.5

Minimum    2.2 2.2

Maximum    2.8 2.6

Number of Valid Observations    28 14

Number of Distinct Observations    6 5

Area of Concern Data: Vanadium(downstream)

Background Data: Vanadium(upstream)

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs

User Selected Options

From File   I:\pg&e\topock\GW_Risk_Assessment\Data_Analysis\surface water\metropolitan\ProUCL_Input.wst
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1. Introduction 

This appendix documents a sensitivity analysis of the groundwater human health risk 

assessment presented in the Human and Ecological Risk Assessment of Groundwater 

Impacted by Activities at Solid Waste Management Unit (SWMU) 1/Area of Concern 

(AOC) 1 and SWMU 2 (main text). Estimated exposure point concentrations (EPCs) of 

constituents of potential concern (COPCs) are altered from the assumptions used in 

the main text, as discussed below, for  the well-specific groundwater analyses. 

Calculations here are otherwise based on the same exposure assessment, toxicity 

assessment, and risk characterization presented in Sections 5 through 7 of the main 

text. 

2. Exposure Point Concentrations 

In the groundwater risk assessment presented in the main text, estimated EPCs of 

COPCs in groundwater (see Table 4-2) are based on maximum detected 

concentrations, for those datasets with too few results (less than eight results or less 

than five detections) to calculate 95 percent upper confidence limits (95% UCLs) of the 

mean (OTM) with ProUCL 4.0. This methodology is particularly conservative for those 

datasets with a large number of nondetects and few detections. 

Evaluated here is the sensitivity of the risk assessment to this conservative use of 

maximum concentrations. In this sensitivity analysis, estimated EPCs are based on 

average, rather than maximum, detected concentrations. For the purpose of calculating 

these average chemical concentrations, nondetect results are assumed equal to one-

half the laboratory reporting limit. EPCs calculated by this alternative method are 

presented in Table G-1 for individual groundwater wells. The mean concentrations 

presented here are generally lower than the maximum concentrations presented in the 

main text, although mean concentrations may be greater than maximum 

concentrations for datasets with nondetect results at high reporting limits.  As indicated 

in Table G-1, the mean concentration of thallium at the two wells where thallium was 

detected is greater than the maximum detected concentration due to elevated 

detection limits.   
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3. Well-Specific Risk Characterization 

Well-specific carcinogenic and noncarcinogenic chronic daily intakes (CDIs) are 

presented in Tables G-2 and G-3, respectively. Well-specific estimated cancer risks 

and noncancer hazards are presented in Tables G-4 and G-5, respectively. A well-

specific comparison of estimated lead EPCs to the lead drinking water notification level 

is presented in Table G-6. The percent contributions of individual COPCs to cumulative 

noncancer hazard are presented in Tables G-7. 

Overall, the results of the well-specific sensitivity analysis presented in this appendix 

were generally similar to the results of the primary analysis in the main text, with the 

primary analysis providing slightly more conservative results. Nonetheless, for specific 

wells and specific chemicals, the results of the sensitivity analysis provide important 

information for understanding well-specific risk conclusions. Most importantly, although 

the main analysis indicated that lead should be considered to be a low to moderate 

potential hazard to hypothetical future groundwater users, the sensitivity analysis 

presented here indicates that lead  would be a low potential hazard to hypothetical 

groundwater user. Information in these tables is integrated into the risk characterization 

discussion (Section 7 of the main report) in order to provide the risk managers with a 

better understanding of the range of hypothetical future risks and noncancer hazards 

estimated for each well. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Aluminum
CW-1D 8 1 0.118 0.118 0.0373 NA 0.037

MW-1 2 1 0.0686 0.0686 0.0468 NA 0.047

MW-10 6 2 0.0559 0.0645 0.0744 NA 0.074

MW-12 6 1 0.0679 0.0679 0.0702 NA 0.070

MW-3 2 1 0.0636 0.0636 0.0443 NA 0.044

MW-34-80 6 1 0.0605 0.0605 0.0688 NA 0.069

MW-4 2 1 0.0618 0.0618 0.0434 NA 0.043

MW-5 2 1 0.0585 0.0585 0.0418 NA 0.042

MW-6 2 1 0.0618 0.0618 0.0434 NA 0.043

OW-1M 15 1 0.111 0.111 0.0316 NA 0.032

OW-1S 13 1 0.118 0.118 0.0329 NA 0.033

OW-2S 13 3 0.0567 0.152 0.0410 NA 0.041

OW-5D 13 2 0.138 0.202 0.0661 NA 0.066

OW-5M 13 1 0.749 0.749 0.0815 NA 0.082

OW-5S 13 1 0.0991 0.0991 0.0315 NA 0.032

TW-2S 3 1 0.141 0.141 0.0637 NA 0.064

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

Antimony

MW-10 15 1 0.0033 0.0033 0.00159 NA 0.0016

MW-12 17 2 0.013 0.0209 0.00324 NA 0.0032

MW-20-100 1 1 0.043 0.043 0.0430 NA 0.043

MW-20-70 13 1 0.0088 0.0088 0.00198 NA 0.0020

MW-34-55 9 1 0.026 0.026 0.00433 NA 0.0043

OW-5M 14 1 0.0111 0.0111 0.00229 NA 0.0023

TW-2D 3 1 0.155 0.155 0.0528 NA 0.053

TW-2S 3 1 0.153 0.153 0.0522 NA 0.052

Arsenic

MW-12 17 17 0.052 0.157 0.0921 Y 0.11

MW-24A 4 3 0.0054 0.0336 0.0131 NA 0.013

MW-43-25 3 3 0.0189 0.0244 0.0221 NA 0.022

Barium

MW-11 14 11 0.028 0.22 0.0833 Y 0.092

MW-22 7 3 0.11 0.5 0.209 NA 0.21

MW-23 8 3 0.089 5.3 0.827 NA 0.83

MW-24A 7 4 0.026 0.944 0.228 NA 0.23
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-24BR 4 3 0.19 0.3 0.235 NA 0.24

MW-27-20 4 3 0.069 0.26 0.170 NA 0.17

MW-28-25 4 3 0.12 0.24 0.190 NA 0.19

MW-29 4 3 0.034 0.3 0.158 NA 0.16

MW-30-30 5 4 0.083 1.1 0.381 NA 0.38

MW-32-20 1 1 5.14 5.14 5.14 NA 5.1

Beryllium

CW-1D 7 1 0.0024 0.0024 0.00114 NA 0.0011

CW-2D 7 1 0.0024 0.0024 0.00114 NA 0.0011

CW-3D 7 1 0.0024 0.0024 0.00114 NA 0.0011

CW-3M 7 1 0.0019 0.0019 0.000986 NA 0.00099

CW-4D 7 1 0.002 0.002 0.00101 NA 0.0010

CW-4M 7 1 0.0016 0.0016 0.000950 NA 0.00095

MW-43-25 3 1 0.0011 0.0011 0.000700 NA 0.00070

OW-1D 15 2 0.0011 0.0028 0.00107 NA 0.0011

OW-1M 14 2 0.0012 0.0025 0.00103 NA 0.0010

OW-2D 14 2 0.0013 0.0023 0.00134 NA 0.0013

OW-2M 13 2 0.0011 0.0023 0.00131 NA 0.0013

OW-2S 13 1 0.0018 0.0018 0.00130 NA 0.0013

OW-5D 14 2 0.0014 0.0025 0.00104 NA 0.0010

OW-5M 14 2 0.0023 0.0088 0.00180 NA 0.0018
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

Cadmium

OW-5M 14 1 0.0105 0.0105 0.00173 NA 0.0017

Chromium, hexavalent

MW-10 37 37 0.755 4.57 1.84 Y 2.0

MW-11 34 34 0.02 1.71 0.599 Y 0.86

MW-12 40 40 0.311 2.97 1.16 Y 1.3

MW-14 37 36 0.01 0.099 0.0326 Y 0.044

MW-15 32 23 0.0076 0.05 0.0126 Y 0.016

MW-19 34 34 0.557 1.39 0.839 Y 0.90

MW-20-100 37 37 1.35 10.4 5.12 Y 7.4

MW-20-130 38 38 3.66 14.4 7.77 Y 8.5

MW-20-70 39 39 2.4 13.2 8.78 Y 9.7

MW-24A 32 32 2.48 4.3 3.24 Y 3.4

MW-24B 34 34 0.741 6.12 4.62 Y 4.9

MW-24BR 34 1 0.346 0.346 0.0129 NA 0.013

MW-25 33 33 0.933 2.98 2.19 Y 2.4

MW-26 35 34 0.759 4.06 2.94 Y 3.7

MW-30-50 45 34 0.0185 3.76 1.07 Y 1.3

MW-31-135 14 14 0.0332 0.422 0.221 Y 0.28

MW-31-60 36 36 0.626 4.52 3.03 Y 3.9

MW-34-100 79 79 0.0739 0.976 0.679 Y 0.71
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-35-135 14 13 0.0079 0.0354 0.0214 Y 0.026

MW-35-60 13 13 0.0048 0.0351 0.0274 Y 0.037

MW-36-100 51 51 0.157 2.98 1.03 Y 1.6

MW-36-90 39 38 0.002 3.66 0.711 Y 2.5

MW-37D 15 15 0.834 1.97 1.42 Y 1.6

MW-38D 11 11 0.0331 0.328 0.164 Y 0.22

MW-38S 11 11 0.332 0.964 0.781 Y 0.89

MW-39-100 41 41 1.66 12.9 5.54 Y 7.9

MW-39-50 18 12 0.0662 4.14 1.07 Y 1.7

MW-39-60 18 16 0.0011 3.81 1.43 Y 2.9

MW-39-70 27 27 0.0045 8.21 2.34 Y 4.3

MW-39-80 40 40 0.0433 10.9 3.03 Y 4.4

MW-40D 15 15 0.0076 0.112 0.0680 Y 0.083

MW-44-115 32 32 0.62 1.71 1.26 Y 1.3

MW-44-125 29 29 0.157 0.634 0.339 Y 0.38

MW-45-095a 3 3 0.169 0.259 0.208 NA 0.21

MW-46-175 29 29 0.0779 0.287 0.159 Y 0.18

MW-47-55 8 8 0.0109 0.0619 0.0418 Y 0.055

MW-50-095 8 8 0.164 0.304 0.241 Y 0.27

MW-50-200 8 8 5.81 12.3 9.56 Y 11

MW-51 7 7 4.13 4.69 4.51 NA 4.5
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-8 6 6 0.02 0.0509 0.0427 NA 0.043

MW-9 35 35 0.265 0.402 0.339 Y 0.35

OW-2S 16 15 0.0153 0.0404 0.0298 Y 0.040

OW-5S 16 16 0.0223 0.0326 0.0255 Y 0.027

PE-1 24 21 0.0471 0.148 0.0824 Y 0.10

PGE-6 18 13 0.16 3.1 0.776 Y 1.2

PGE-7 16 15 0.827 5.4 3.94 Y 5.6

PT-1D 2 2 2.47 3.08 2.78 NA 2.8

PT-2D 2 2 1.67 2.31 1.99 NA 2.0

PT-3D 2 2 4.39 4.44 4.42 NA 4.4

PT-4D 1 1 5.96 5.96 5.96 NA 6.0

PT-5D 2 1 6.15 6.15 3.08 NA 3.1

PT-6D 2 2 2.27 3.31 2.79 NA 2.8

PT-7D 1 1 7.26 7.26 7.26 NA 7.3

PT-7M 1 1 2.32 2.32 2.32 NA 2.3

PT-7S 1 1 1.2 1.2 1.20 NA 1.2

PT-8D 1 1 6.54 6.54 6.54 NA 6.5

PT-8M 1 1 3.96 3.96 3.96 NA 4.0

PT-8S 1 1 1.75 1.75 1.75 NA 1.8

PT-9D 1 1 15.7 15.7 15.7 NA 16

PT-9M 1 1 2.34 2.34 2.34 NA 2.3

November 2009 Page 6 of 25



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

PT-9S 1 1 1.18 1.18 1.18 NA 1.2

PTI-1D 1 1 3.35 3.35 3.35 NA 3.4

PTR-1 1 1 0.538 0.538 0.538 NA 0.54

PTR-2 1 1 3.19 3.19 3.19 NA 3.2

TW-1 3 3 3.82 4.61 4.14 NA 4.1

TW-2D 12 12 0.21 7.41 3.24 Y 5.5

TW-2S 10 10 1.25 7.19 3.79 Y 4.9

TW-3D 22 22 1.93 4.33 2.63 Y 2.8

TW-4 6 5 0.001 0.0355 0.0203 NA 0.020

Cobalt

MW-14 2 1 0.00101 0.00101 0.000755 NA 0.00076

MW-20-130 12 1 0.00109 0.00109 0.000970 NA 0.00097

MW-22 3 1 0.005 0.005 0.00333 NA 0.0033

MW-33-210 1 1 0.00126 0.00126 0.00126 NA 0.0013

MW-34-80 13 5 0.00108 0.00139 0.00126 Y 0.0013

MW-37D 13 2 0.00106 0.00117 0.00106 NA 0.0011

OW-5M 14 1 0.01 0.01 0.00244 NA 0.0024

OW-5S 14 1 0.00125 0.00125 0.00185 NA 0.0019
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

Copper

CW-4D 8 1 0.0154 0.0154 0.00455 NA 0.0046

CW-4M 8 2 0.00389 0.0218 0.00577 NA 0.0058

MW-10 39 16 0.00118 0.026 0.00479 Y 0.0049

MW-11 35 12 0.00122 0.019 0.0106 Y 0.0048

MW-12 41 14 0.0013 0.018 0.00942 Y 0.0049

MW-13 27 11 0.0016 0.011 0.0129 Y 0.0065

MW-14 26 12 0.00348 0.0297 0.00645 Y 0.0080

MW-15 24 7 0.00111 0.019 0.0146 Y 0.0093

MW-19 22 6 0.0016 0.0126 0.0142 Y 0.0065

MW-20-100 23 10 0.002 0.05 0.0163 Y 0.012

MW-20-130 34 10 0.00162 0.1 0.0133 Y 0.012

MW-20-70 36 16 0.00107 0.0785 0.0121 Y 0.011

MW-21 25 17 0.0047 0.111 0.0248 Y 0.027

MW-22 27 14 0.0033 0.2 0.0269 Y 0.078

MW-23 26 10 0.0031 0.1 0.0185 Y 0.019

MW-24A 25 10 0.0027 0.076 0.00874 Y 0.014

MW-24B 23 8 0.0026 0.019 0.0142 Y 0.0065
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-24BR 22 8 0.0025 0.0655 0.0189 Y 0.015

MW-25 29 7 0.00134 0.02 0.0122 Y 0.0076

MW-26 25 13 0.0037 0.0342 0.00746 Y 0.0094

MW-27-20 22 11 0.0033 0.0961 0.0110 Y 0.019

MW-28-25 21 10 0.0032 0.0269 0.00705 Y 0.0088

MW-29 22 12 0.0031 0.0187 0.0164 Y 0.0098

MW-30-30 22 11 0.0023 0.2 0.0247 Y 0.035

MW-30-50 6 1 0.0392 0.0392 0.0108 NA 0.011

MW-31-60 23 7 0.0037 0.05 0.0185 Y 0.015

MW-33-40 6 1 0.0189 0.0189 0.00743 NA 0.0074

MW-33-90 6 1 0.306 0.306 0.0546 NA 0.055

MW-34-55 14 2 0.0066 0.012 0.00434 NA 0.0043

MW-34-80 18 4 0.0011 0.0106 0.00369 NA 0.0037

MW-8 5 2 0.00211 0.0114 0.00570 NA 0.0057

MW-9 27 17 0.0024 0.0167 0.00702 Y 0.0073

OW-1D 15 3 0.00252 0.0216 0.00532 NA 0.0053

OW-1M 15 2 0.00241 0.021 0.00463 NA 0.0046

OW-2D 14 4 0.00103 0.0186 0.00497 NA 0.0050
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

OW-2M 13 1 0.0206 0.0206 0.00478 NA 0.0048

OW-5D 14 4 0.00294 0.015 0.00483 NA 0.0048

OW-5S 14 4 0.00114 0.015 0.00451 NA 0.0045

PGE-6 17 10 0.0034 0.047 0.00949 Y 0.014

PGE-7 15 4 0.0026 0.0192 0.0188 NA 0.019

Fluoride

CW-2D 8 7 0.982 7.26 2.96 Y 4.4

MW-1 7 7 0.735 7.95 2.12 NA 2.1

MW-10 6 6 10 24.6 16.2 NA 16

MW-33-40 3 3 8.2 8.78 8.53 NA 8.5

MW-6 6 6 6.87 8.6 7.90 NA 7.9

Lead

CW-1D 8 1 0.0036 0.0036 0.00139 NA 0.0014

CW-1M 8 1 0.0054 0.0054 0.00156 NA 0.0016

CW-2M 8 1 0.0067 0.0067 0.00172 NA 0.0017

CW-3M 8 1 0.0029 0.0029 0.00131 NA 0.0013

CW-4M 8 1 0.0055 0.0055 0.00163 NA 0.0016

MW-10 17 6 0.00106 0.008 0.00182 Y 0.0025
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-11 13 3 0.00083 0.006 0.00144 NA 0.0014

MW-12 20 4 0.001 0.0067 0.00176 NA 0.0018

MW-14 6 3 0.00138 0.0026 0.00326 NA 0.0033

MW-15 4 2 0.00127 0.0039 0.00254 NA 0.0025

MW-20-100 4 2 0.00094 0.017 0.00574 NA 0.0057

MW-20-130 15 1 0.042 0.042 0.00377 NA 0.0038

MW-20-70 16 3 0.00137 0.003 0.00125 NA 0.0013

MW-22 5 1 0.076 0.076 0.0163 NA 0.016

MW-23 6 2 0.00426 0.027 0.00638 NA 0.0064

MW-26 6 1 0.0021 0.0021 0.00193 NA 0.0019

MW-27-20 3 3 0.0017 0.024 0.00970 NA 0.0097

MW-28-25 3 2 0.0038 0.014 0.00677 NA 0.0068

MW-29 3 1 0.0033 0.0033 0.00277 NA 0.0028

MW-30-30 4 2 0.067 0.073 0.0381 NA 0.038

MW-31-60 5 1 0.021 0.021 0.00551 NA 0.0055

MW-34-55 9 1 0.0122 0.0122 0.00236 NA 0.0024

MW-43-25 3 1 0.0059 0.0059 0.00247 NA 0.0025

MW-51 3 1 0.0058 0.0058 0.00260 NA 0.0026
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-9 5 2 0.002 0.00317 0.00224 NA 0.0022

OW-1M 15 1 0.0049 0.0049 0.00132 NA 0.0013

OW-1S 13 2 0.0026 0.0047 0.00138 NA 0.0014

OW-2D 14 2 0.0024 0.0029 0.00129 NA 0.0013

OW-2M 13 1 0.0032 0.0032 0.00123 NA 0.0012

OW-3D 2 1 0.0024 0.0024 0.00173 NA 0.0017

OW-3S 3 1 0.0046 0.0046 0.00205 NA 0.0021

OW-5D 14 1 0.0037 0.0037 0.00125 NA 0.0013

OW-5M 14 1 0.0102 0.0102 0.00171 NA 0.0017

OW-5S 14 1 0.0028 0.0028 0.00119 NA 0.0012

PGE-6 3 1 0.006 0.006 0.00367 NA 0.0037

TW-1 4 1 0.0051 0.0051 0.00204 NA 0.0020

Mercury

MW-22 3 1 0.0004 0.0004 0.000200 NA 0.00020

Molybdenum

CW-1D 8 8 0.012 0.0518 0.0303 Y 0.040

CW-2D 8 8 0.0339 0.0732 0.0527 Y 0.061

CW-3D 8 8 0.0292 0.0882 0.0522 Y 0.065
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

CW-3M 8 8 0.0154 0.0378 0.0248 Y 0.030

CW-4D 8 8 0.0218 0.0442 0.0365 Y 0.042

MW-1 12 3 0.0057 0.078 0.0110 NA 0.011

MW-10 17 17 0.0683 0.301 0.140 Y 0.17

MW-12 20 20 0.019 0.087 0.0461 Y 0.054

MW-20-130 15 15 0.018 0.0576 0.0435 Y 0.048

MW-21 6 5 0.0239 0.052 0.0304 NA 0.030

MW-22 6 5 0.031 0.0562 0.0343 NA 0.034

MW-24A 5 5 0.011 0.0397 0.0233 NA 0.023

MW-24B 3 3 0.053 0.0649 0.0603 NA 0.060

MW-24BR 2 2 0.036 0.058 0.0470 NA 0.047

MW-26 6 6 0.0288 0.043 0.0328 NA 0.033

MW-3 12 11 0.025 0.041 0.0309 Y 0.034

MW-30-30 4 2 0.011 0.1 0.0309 NA 0.031

MW-33-90 1 1 0.0369 0.0369 0.0369 NA 0.037

MW-34-100 2 2 0.0362 0.0367 0.0365 NA 0.037

MW-37D 13 13 0.034 0.0518 0.0444 Y 0.047

MW-38D 1 1 0.0797 0.0797 0.0797 NA 0.080
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-38S 1 1 0.0637 0.0637 0.0637 NA 0.064

MW-40D 1 1 0.0458 0.0458 0.0458 NA 0.046

MW-44-115 3 3 0.0729 0.0856 0.0805 NA 0.081

MW-44-125 1 1 0.125 0.125 0.125 NA 0.13

MW-46-175 1 1 0.196 0.196 0.196 NA 0.20

MW-5 12 11 0.039 0.15 0.0505 Y 0.091

MW-50-200 3 3 0.0404 0.054 0.0462 NA 0.046

MW-51 3 3 0.0336 0.04 0.0371 NA 0.037

OW-1D 17 17 0.0088 0.0518 0.0267 Y 0.032

OW-2D 16 16 0.0082 0.0665 0.0205 Y 0.041

OW-2S 15 15 0.029 0.0893 0.0414 Y 0.048

OW-3D 2 2 0.031 0.0437 0.0374 NA 0.037

OW-5D 16 16 0.0118 0.0838 0.0349 Y 0.048

OW-5M 16 16 0.0098 0.0501 0.0266 Y 0.032

PGE-7 2 2 0.054 0.056 0.0550 NA 0.055

PGE-8 3 3 0.056 0.078 0.0693 NA 0.069

TW-2D 3 3 0.0332 0.05 0.0427 NA 0.043
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

Nickel

MW-1 5 4 0.00671 0.023 0.0120 NA 0.012

MW-10 39 20 0.00165 0.033 0.00756 Y 0.0067

MW-11 35 16 0.00096 0.0203 0.00744 Y 0.0070

MW-12 41 20 0.0013 0.0179 0.00731 Y 0.0063

MW-13 27 19 0.0035 0.168 0.0154 Y 0.027

MW-14 26 17 0.0013 0.0397 0.0113 Y 0.013

MW-15 24 14 0.0014 0.028 0.00877 Y 0.0079

MW-19 22 10 0.0012 0.0202 0.00871 Y 0.0076

MW-20-100 23 13 0.0011 0.13 0.0139 Y 0.023

MW-20-130 34 14 0.00079 0.25 0.0204 Y 0.033

MW-20-70 36 15 0.0012 0.029 0.00764 Y 0.0070

MW-21 25 20 0.0017 0.158 0.0217 Y 0.049

MW-22 27 17 0.0013 0.5 0.0343 Y 0.15

MW-23 26 15 0.0015 0.25 0.0235 Y 0.082

MW-24A 25 11 0.0013 0.0225 0.00817 Y 0.0066

MW-24B 23 12 0.00069 0.053 0.0188 Y 0.012

MW-24BR 22 11 0.0017 0.0172 0.00837 Y 0.0076
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-25 29 15 0.00122 0.0213 0.00720 Y 0.0058

MW-26 25 11 0.0014 0.0183 0.00955 Y 0.0099

MW-27-20 22 12 0.0014 0.11 0.0151 Y 0.047

MW-28-25 21 10 0.0022 0.0206 0.00943 Y 0.0089

MW-29 22 14 0.0015 0.0213 0.00923 Y 0.010

MW-3 5 5 0.0125 0.042 0.0302 NA 0.030

MW-30-30 22 15 0.0017 0.5 0.0467 Y 0.26

MW-31-60 23 12 0.0017 0.13 0.0121 Y 0.044

MW-34-55 14 6 0.00122 0.0223 0.00865 Y 0.011

MW-34-80 18 11 0.001 0.0222 0.00742 Y 0.0081

MW-37D 13 4 0.0015 0.0254 0.00553 NA 0.0055

MW-4 5 5 0.00774 0.022 0.0162 NA 0.016

MW-5 5 4 0.00497 0.02 0.0114 NA 0.011

MW-7 5 5 0.00529 0.02 0.0115 NA 0.012

MW-8 5 4 0.00246 0.016 0.00924 NA 0.0092

MW-9 27 15 0.0014 0.0297 0.00814 Y 0.0080

OW-2D 14 3 0.00102 0.0135 0.00694 NA 0.0069
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

OW-5M 14 4 0.00128 0.0201 0.00747 NA 0.0075

PGE-6 17 10 0.00091 0.014 0.0185 Y 0.0063

PGE-7 15 9 0.0015 0.015 0.0202 Y 0.0077

PGE-8 17 9 0.0012 0.045 0.0221 Y 0.013

Nitrate as nitrogen

CW-3M 8 8 0.594 5.98 1.39 Y 4.3

MW-1 2 2 6.16 6.28 6.22 NA 6.2

MW-10 7 7 3.81602 16.1 9.65 NA 9.7

MW-11 8 8 0.51934 16.4 6.90 Y 10

MW-14 8 8 1.10642 5.74 3.88 Y 7.3

MW-15 7 7 0.72256 9.73 3.97 NA 4.0

MW-20-100 19 19 2.9354 23.2 9.50 Y 14

MW-20-130 19 19 6.0966 20.4 10.0 Y 11

MW-20-70 20 20 2.4838 25.1 10.5 Y 12

MW-22 8 3 2.9354 6.75142 2.36 NA 2.4

MW-24A 7 7 3.47732 18.3 11.2 NA 11

MW-24B 8 8 3.1612 16 11.0 Y 14

MW-26 17 17 1.33222 7.84 4.68 Y 5.4
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-3 2 2 9 11 10.0 NA 10

MW-30-30 16 3 10.161 14.40604 9.56 NA 9.6

MW-31-60 17 17 1.78382 6.2 4.47 Y 5.0

MW-38D 4 4 0.697 14.7 4.39 NA 4.4

MW-38S 4 4 8.73 10.5 9.81 NA 9.8

MW-39-100 4 3 2.68 9.8 4.30 NA 4.3

MW-39-50 3 1 6.3 6.3 2.35 NA 2.4

MW-39-60 4 1 6.3 6.3 1.83 NA 1.8

MW-39-70 4 1 9 9 2.50 NA 2.5

MW-39-80 4 3 0.931 8.9 4.58 NA 4.6

MW-4 2 2 5.49 6.28 5.89 NA 5.9

MW-40D 3 3 1 19.7 7.68 NA 7.7

MW-40S 3 3 4.6 6.6 5.86 NA 5.9

MW-44-125 2 2 1.72 6.43 4.08 NA 4.1

MW-5 2 2 14.8 18.9 16.9 NA 17

MW-50-200 1 1 6.06 6.06 6.06 NA 6.1

MW-51 1 1 14.1 14.1 14.1 NA 14

MW-7 2 2 7.06 7.83 7.45 NA 7.5
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-8 2 2 15 20.5 17.8 NA 18

MW-9 7 7 1.62576 22.6 7.92 NA 7.9

OW-2D 15 14 0.107 7.57 2.95 Y 4.8

OW-2M 15 15 0.574 7.16 2.80 Y 3.5

OW-2S 14 14 3.24 7.75 4.38 Y 4.9

OW-5S 15 15 1.74 7.67 3.85 Y 4.5

Park Moabi-4 2 2 2.8 25.9 14.4 NA 14

PGE-7 3 3 5.1934 10.3868 7.78 NA 7.8

PT-7D 1 1 7.41 7.41 7.41 NA 7.4

PT-7M 1 1 25.2 25.2 25.2 NA 25

PT-7S 1 1 22 22 22.0 NA 22

PT-8D 1 1 9.72 9.72 9.72 NA 9.7

PT-8M 1 1 31.8 31.8 31.8 NA 32

PT-8S 1 1 25.1 25.1 25.1 NA 25

PT-9D 1 1 9.3 9.3 9.30 NA 9.3

PT-9M 1 1 24.6 24.6 24.6 NA 25

PT-9S 1 1 16.4 16.4 16.4 NA 16

PTR-1 1 1 18.4 18.4 18.4 NA 18
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

PTR-2 1 1 25.8 25.8 25.8 NA 26

TW-1 1 1 5.42 5.42 5.42 NA 5.4

TW-2S 2 2 5.3 6.71 6.01 NA 6.0

Selenium

MW-10 14 10 0.00193 0.02 0.00518 Y 0.0075

MW-11 10 7 0.0045 0.0136 0.00593 Y 0.0081

MW-20-130 12 11 0.0107 0.023 0.0134 Y 0.016

MW-20-70 13 9 0.007829999 0.0181 0.00903 Y 0.012

MW-21 4 4 0.012 0.038 0.0240 NA 0.024

MW-23 4 4 0.00544 0.0109 0.00715 NA 0.0072

MW-24A 3 2 0.00529 0.0507 0.0195 NA 0.020

MW-24B 1 1 0.0143 0.0143 0.0143 NA 0.014

MW-25 10 7 0.00204 0.0131 0.00401 Y 0.0057

MW-26 3 3 0.0144 0.0168 0.0153 NA 0.015

MW-34-55 9 1 0.0125 0.0125 0.00356 NA 0.0036

MW-5 2 2 0.0173 0.0203 0.0188 NA 0.019

MW-51 3 3 0.0115 0.0182 0.0154 NA 0.015

MW-9 2 2 0.00622 0.0132 0.00971 NA 0.0097
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

OW-5M 14 3 0.00236 0.0186 0.00402 NA 0.0040

TW-1 4 4 0.0553 0.155 0.107 NA 0.11

TW-2S 3 1 0.02 0.02 0.00850 NA 0.0085

Silver

MW-10 14 1 0.0618 0.0618 0.00538 NA 0.0054

MW-34-55 9 1 0.0404 0.0404 0.00549 NA 0.0055

MW-9 1 1 0.0059 0.0059 0.00590 NA 0.0059

OW-2D 14 1 0.0085 0.0085 0.00229 NA 0.0023

OW-5M 14 1 0.02 0.02 0.00315 NA 0.0032

OW-5S 14 1 0.0649 0.0649 0.00632 NA 0.0063

TW-1 4 2 0.0122 0.0873 0.0261 NA 0.026

Thallium

CW-3D 7 1 0.0012 0.0012 0.00268 NA 0.0027

MW-12 17 1 0.00111 0.00111 0.00257 NA 0.0026

Vanadium

CW-1D 7 6 0.00416 0.0893 0.0230 NA 0.023

CW-1M 7 6 0.00357 0.0977 0.0219 NA 0.022

CW-2D 7 6 0.00545 0.121 0.0291 NA 0.029
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

CW-2M 7 6 0.00417 0.124 0.0260 NA 0.026

CW-3D 7 6 0.00219 0.115 0.0255 NA 0.026

CW-3M 7 6 0.00224 0.0983 0.0217 NA 0.022

CW-4D 7 6 0.00284 0.109 0.0216 NA 0.022

CW-4M 7 6 0.0034 0.0953 0.0192 NA 0.019

MW-10 17 17 0.02 0.165 0.0443 Y 0.059

MW-12 20 20 0.009 0.218 0.0401 Y 0.082

MW-20-130 15 11 0.0028 0.172 0.0222 Y 0.10

MW-20-70 16 15 0.0034 0.117 0.0215 Y 0.058

MW-22 6 2 0.044 0.179 0.0393 NA 0.039

MW-30-30 4 1 0.2 0.2 0.0540 NA 0.054

MW-31-60 5 4 0.0058 0.118 0.0372 NA 0.037

MW-34-55 9 5 0.00115 0.227 0.0278 Y 0.29

OW-1D 15 14 0.00169 0.122 0.0221 Y 0.075

OW-5D 14 11 0.00166 0.0966 0.0198 Y 0.072

OW-5M 14 12 0.00181 0.122 0.0209 Y 0.061
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

Zinc

CW-1D 8 4 0.0185 0.113 0.0383 NA 0.038

CW-1M 8 3 0.019 0.248 0.0484 NA 0.048

CW-2M 8 3 0.0272 0.215 0.0388 NA 0.039

MW-10 39 28 0.0053 0.637 0.0580 Y 0.18

MW-11 35 26 0.0053 0.45 0.0570 Y 0.18

MW-13 27 23 0.0068 0.451 0.0796 Y 0.22

MW-14 26 24 0.008 0.498 0.0800 Y 0.18

MW-15 24 21 0.004 0.419 0.0616 Y 0.19

MW-19 22 19 0.011 0.398 0.0764 Y 0.22

MW-20-100 23 21 0.0065 0.486 0.0924 Y 0.19

MW-20-130 34 27 0.0102 0.445 0.0798 Y 0.11

MW-20-70 36 28 0.0112 0.53 0.0730 Y 0.20

MW-21 25 20 0.0053 0.692 0.148 Y 0.33

MW-22 27 22 0.0068 0.734 0.0763 Y 0.20

MW-23 26 22 0.0066 0.817 0.106 Y 0.27

MW-24A 25 21 0.0056 0.62 0.0893 Y 0.21

MW-24B 23 20 0.0096 0.468 0.0775 Y 0.23
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

MW-24BR 22 19 0.009 0.152 0.0610 Y 0.079

MW-25 29 23 0.0073 0.555 0.0717 Y 0.17

MW-26 25 23 0.0088 0.514 0.0988 Y 0.21

MW-27-20 22 18 0.0053 0.44 0.0774 Y 0.18

MW-28-25 21 19 0.0053 0.286 0.0606 Y 0.15

MW-29 22 21 0.0049 0.356 0.0751 Y 0.17

MW-30-30 22 18 0.008 0.597 0.0637 Y 0.18

MW-30-50 6 5 0.0467 0.365 0.130 NA 0.13

MW-31-60 23 21 0.0073 0.274 0.0755 Y 0.15

MW-32-20 6 5 0.0359 0.0857 0.0631 NA 0.063

MW-32-35 9 5 0.0398 0.381 0.139 Y 0.32

MW-33-40 6 4 0.0331 0.171 0.0622 NA 0.062

MW-33-90 6 5 0.017 0.315 0.115 NA 0.12

MW-9 27 26 0.0034 0.363 0.0787 Y 0.21

Park Moabi-4 1 1 0.605 0.605 0.605 NA 0.61

PGE-6 17 16 0.0067 1.5 0.134 Y 0.67

PGE-7 15 15 0.01 0.125 0.0379 Y 0.052

PGE-8 17 17 0.015 0.82 0.177 Y 0.31
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Mean 
Concentration

Result of 
Statistical 
Analysis

Estimated 
EPC

(mg/L) (mg/L) (mg/L) (mg/L)

Table G-1.  Estimated EPCs of Well-Specific COPCs in Groundwater:  Sensitivity Analysis

TW-1 4 4 0.0386 0.11 0.0804 NA 0.080

TW-2S 3 2 0.05 0.217 0.0907 NA 0.091

Notes:
(1) Data shown here fit one of two criteria

(2) Non-detects are assumed equal to one-half the reporting limit in calculating mean concentrations.

(3) Nitrate as NO3
-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

COPC = constituent of potential concern
EPC = exposure point concentration
mg/L = milligram's) per liter
NA = not applicable – data do not meet minimum criteria to perform statistical tests
OTM = of the mean
UCL = upper confidence limit
UTL = upper tolerance limit
Y = statistical tests conclude site concentration is greater than background concentration

(a) For data with eight or more samples and five or more detections, statistical hypothesis tests conducted are presented in 
Table 4-1a to confirm the concentration in the well is greater than the background concentration.  For these wells, the 95% 
UCL OTM calculated using ProUCL is used as the EPC.

(b) For data with fewer samples or detections, the maximum detected chemical concentration at individual wells exceed the 
UTL.  For these wells the mean concentration is used as the EPC.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

NC NC NC NC NC NC

NC NC NC NC NC NC

3.8E-06 5.8E-04 6.5E-06 1.2E-03 9.0E-06 1.6E-03

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

Table G-2.  Groundwater CDIs – Well-Specific – Carcinogenic Effects:  Sensitivity Analysis

Vanadium

Zinc

Molybdenum

Nickel

Silver

Thallium

Nitrate as nitrogen

Selenium

Fluoride

Mercury

MW-12

Aluminum

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Cobalt

Copper

Barium

Beryllium

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

On-Site Resident
Child

Groundwater CDI – Carcinogenic Effects (mg/kg/d) 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Table G-2.  Groundwater CDIs – Well-Specific – Carcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

On-Site Resident
Child

Groundwater CDI – Carcinogenic Effects (mg/kg/d) 

NC NC NC NC NC NC

NC NC NC NC NC NC

4.7E-07 7.2E-05 8.0E-07 1.5E-04 1.1E-06 1.9E-04

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

Barium

Beryllium

Silver

Thallium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Antimony

Arsenic

MW-24A

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Table G-2.  Groundwater CDIs – Well-Specific – Carcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

On-Site Resident
Child

Groundwater CDI – Carcinogenic Effects (mg/kg/d) 

NC NC NC NC NC NC

NC NC NC NC NC NC

8.0E-07 1.2E-04 1.4E-06 2.6E-04 1.9E-06 3.3E-04

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-43-25

Aluminum

Molybdenum

Nickel

Cobalt

Copper

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Table G-2.  Groundwater CDIs – Well-Specific – Carcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

On-Site Resident
Child

Groundwater CDI – Carcinogenic Effects (mg/kg/d) 

Notes:

CDI = chronic daily intake

mg/kg/d = milligrams per kilogram per day

NC = noncarcinogenic compound

ND = not detected or not detected above background concentrations

NS = not sampled

November 2009 Page 4 of 4



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

2.0E-05 3.0E-03 6.7E-06 1.3E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.9E-04 1.4E-01 3.0E-04 5.8E-02

ND ND ND ND

4.6E-06 7.0E-04 1.6E-06 3.0E-04

1.0E-06 7.7E-04 3.4E-07 3.3E-04

2.6E-03 4.0E-01 8.9E-04 1.7E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Mercury

Chromium, hexavalent

Cobalt

Vanadium

Constituent of Potential Concern

On-Site Resident
Adult

Aluminum

Antimony

Copper

Fluoride

Molybdenum

Zinc

Nitrate as nitrogen

Nickel

Thallium

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

MW-1

Selenium

Silver

Arsenic

Barium

Beryllium

Cadmium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.9E-05 2.8E-03 6.3E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.4E-05 2.2E-03 4.9E-06 9.4E-04

2.5E-06 1.9E-03 8.6E-07 8.3E-04

4.2E-03 6.4E-01 1.4E-03 2.7E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

Zinc

Molybdenum

Copper

Silver

Thallium

Vanadium

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Antimony

Cobalt

Arsenic

Barium

Beryllium

Aluminum

MW-3

Nickel
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.8E-05 2.8E-03 6.2E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.4E-06 1.0E-03 4.6E-07 4.4E-04

2.5E-03 3.8E-01 8.4E-04 1.6E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

MW-4

Aluminum

Antimony

Mercury

Molybdenum

Zinc

Selenium

Silver

Thallium

Vanadium

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.8E-05 2.7E-03 6.0E-06 1.1E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.9E-05 5.8E-03 1.3E-05 2.5E-03

9.6E-07 7.3E-04 3.3E-07 3.1E-04

7.1E-03 1.1E+00 2.4E-03 4.6E-01

7.9E-06 1.2E-03 2.7E-06 5.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

MW-5

Aluminum

Cadmium

Antimony

Arsenic

Barium

Beryllium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.8E-05 2.8E-03 6.2E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.3E-03 5.1E-01 1.1E-03 2.2E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Selenium

Nickel

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Molybdenum

Mercury

MW-6

Aluminum

Antimony

Arsenic

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Barium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.7E-07 7.4E-04 3.3E-07 3.2E-04

3.1E-03 4.8E-01 1.1E-03 2.0E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW-7

Aluminum

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Molybdenum

Nickel

Silver

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.6E-05 2.7E-03 1.2E-05 1.2E-03

ND ND ND ND

2.4E-06 3.6E-04 8.2E-07 1.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.8E-07 5.9E-04 2.6E-07 2.5E-04

7.5E-03 1.1E+00 2.5E-03 4.9E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Copper

Thallium

Vanadium

Zinc

Fluoride

Mercury

MW-8

Aluminum

Antimony

Arsenic

Cadmium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Chromium, hexavalent

Barium

Beryllium

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.9E-04 2.2E-02 1.0E-04 9.5E-03

ND ND ND ND

3.1E-06 4.7E-04 1.0E-06 2.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.8E-07 5.1E-04 2.3E-07 2.2E-04

3.3E-03 5.1E-01 1.1E-03 2.2E-01

4.1E-06 6.2E-04 1.4E-06 2.7E-04

1.5E-06 3.8E-04 5.1E-07 1.6E-04

ND ND ND ND

ND ND ND ND

5.2E-05 1.3E-02 1.8E-05 5.6E-03

Antimony

Arsenic

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

MW-9

Aluminum

Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

3.1E-05 4.8E-03 1.1E-05 2.0E-03

6.7E-07 1.0E-04 2.3E-07 4.4E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.7E-03 1.3E-01 5.8E-04 5.6E-02

ND ND ND ND

2.1E-06 3.1E-04 7.0E-07 1.3E-04

6.8E-03 1.0E+00 2.3E-03 4.4E-01

ND ND ND ND

7.0E-05 1.1E-02 2.4E-05 4.6E-03

5.6E-07 4.3E-04 1.9E-07 1.8E-04

4.1E-03 6.2E-01 1.4E-03 2.6E-01

3.2E-06 4.8E-04 1.1E-06 2.1E-04

1.4E-06 3.4E-04 4.6E-07 1.5E-04

ND ND ND ND

2.5E-05 3.8E-03 8.4E-06 1.6E-03

4.6E-05 1.2E-02 1.6E-05 5.0E-03

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Chromium, hexavalent

Antimony

Arsenic

MW-10

Aluminum

Barium

Beryllium

Cadmium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.9E-05 5.9E-03 1.3E-05 2.5E-03

ND ND ND ND

ND ND ND ND

7.3E-04 5.5E-02 2.5E-04 2.4E-02

ND ND ND ND

2.0E-06 3.1E-04 6.9E-07 1.3E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.9E-07 4.4E-04 2.0E-07 1.9E-04

4.4E-03 6.7E-01 1.5E-03 2.9E-01

3.4E-06 5.2E-04 1.2E-06 2.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.5E-05 1.1E-02 1.5E-05 4.9E-03

Silver

Thallium

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-11

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

3.0E-05 4.5E-03 1.0E-05 1.9E-03

1.4E-06 2.1E-04 4.6E-07 8.9E-05

4.5E-05 6.8E-03 1.5E-05 2.9E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-03 8.6E-02 3.8E-04 3.7E-02

ND ND ND ND

2.1E-06 3.2E-04 7.1E-07 1.4E-04

ND ND ND ND

ND ND ND ND

2.3E-05 3.5E-03 7.8E-06 1.5E-03

5.3E-07 4.0E-04 1.8E-07 1.7E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-06 1.6E-04 3.7E-07 7.0E-05

3.5E-05 5.2E-03 1.2E-05 2.2E-03

ND ND ND ND

Vanadium

Zinc

Silver

Thallium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-12

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.7E-06 4.1E-04 9.3E-07 1.8E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-06 1.7E-03 7.7E-07 7.4E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-05 1.4E-02 1.9E-05 5.9E-03

Vanadium

Zinc

Barium

Beryllium

Silver

Thallium

Antimony

Arsenic

MW-13

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Cadmium

Chromium, hexavalent

November 2009 Page 12 of 111



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.7E-05 2.8E-03 1.2E-05 1.2E-03

3.2E-07 4.8E-05 1.1E-07 2.1E-05

3.4E-06 5.1E-04 1.1E-06 2.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-06 8.6E-04 3.8E-07 3.7E-04

3.1E-03 4.7E-01 1.0E-03 2.0E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.5E-05 1.1E-02 1.5E-05 4.8E-03

Fluoride

Mercury

MW-14

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.4E-05 1.0E-03 4.7E-06 4.5E-04

NS NS NS NS

3.9E-06 6.0E-04 1.3E-06 2.6E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

6.6E-07 5.0E-04 2.3E-07 2.2E-04

1.7E-03 2.5E-01 5.7E-04 1.1E-01

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

4.8E-05 1.2E-02 1.6E-05 5.2E-03

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-15

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.6E-04 5.8E-02 2.6E-04 2.5E-02

ND ND ND ND

2.8E-06 4.2E-04 9.4E-07 1.8E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.4E-07 4.8E-04 2.2E-07 2.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-05 1.4E-02 1.9E-05 6.0E-03

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-19

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

8.4E-07 1.3E-04 2.8E-07 5.4E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.1E-03 6.2E-01 2.8E-03 2.6E-01

ND ND ND ND

4.6E-06 6.9E-04 1.5E-06 3.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.9E-07 4.5E-04 2.0E-07 1.9E-04

5.2E-03 7.9E-01 1.8E-03 3.4E-01

5.0E-06 7.5E-04 1.7E-06 3.2E-04

ND ND ND ND

ND ND ND ND

2.4E-05 3.7E-03 8.3E-06 1.6E-03

5.0E-05 1.3E-02 1.7E-05 5.4E-03

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Silver

Thallium

Molybdenum

Nickel

Antimony

Arsenic

MW-20-70

Aluminum

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

1.8E-05 2.7E-03 6.1E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.2E-03 4.7E-01 2.1E-03 2.0E-01

ND ND ND ND

4.9E-06 7.4E-04 1.6E-06 3.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.9E-06 1.5E-03 6.5E-07 6.2E-04

5.9E-03 9.0E-01 2.0E-03 3.9E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.9E-05 1.2E-02 1.6E-05 5.3E-03

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

MW-20-100

Aluminum

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.2E-03 5.5E-01 2.4E-03 2.3E-01

4.1E-07 6.2E-05 1.4E-07 2.7E-05

5.0E-06 7.5E-04 1.7E-06 3.2E-04

ND ND ND ND

ND ND ND ND

2.0E-05 3.1E-03 6.8E-06 1.3E-03

2.8E-06 2.1E-03 9.3E-07 8.9E-04

4.8E-03 7.3E-01 1.6E-03 3.1E-01

6.7E-06 1.0E-03 2.3E-06 4.3E-04

ND ND ND ND

ND ND ND ND

4.3E-05 6.5E-03 1.4E-05 2.8E-03

2.7E-05 6.9E-03 9.3E-06 3.0E-03

Cadmium

Chromium, hexavalent

MW-20-130

Aluminum

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-05 1.7E-03 3.8E-06 7.4E-04

ND ND ND ND

ND ND ND ND

1.3E-05 1.9E-03 4.3E-06 8.3E-04

4.1E-06 3.1E-03 1.4E-06 1.3E-03

ND ND ND ND

1.0E-05 1.5E-03 3.4E-06 6.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.3E-05 2.1E-02 2.8E-05 8.9E-03

Cadmium

Chromium, hexavalent

Barium

Beryllium

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

MW-21

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

ND ND ND ND

ND ND ND ND

8.8E-05 1.3E-02 3.0E-05 5.7E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.4E-06 2.1E-04 4.8E-07 9.1E-05

3.3E-05 5.0E-03 1.1E-05 2.1E-03

ND ND ND ND

8.4E-08 1.3E-05 2.9E-08 5.5E-06

1.4E-05 2.2E-03 4.9E-06 9.4E-04

1.3E-05 9.6E-03 4.3E-06 4.1E-03

1.0E-03 1.5E-01 3.4E-04 6.5E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.7E-05 2.5E-03 5.6E-06 1.1E-03

5.0E-05 1.3E-02 1.7E-05 5.4E-03

Cobalt

Copper

Antimony

Arsenic

Vanadium

Zinc

MW-22

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

ND ND ND ND

ND ND ND ND

3.5E-04 5.3E-02 1.2E-04 2.3E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.8E-06 1.2E-03 2.6E-06 5.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.9E-06 5.3E-03 2.4E-06 2.3E-03

ND ND ND ND

3.0E-06 4.6E-04 1.0E-06 2.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.7E-05 1.7E-02 2.3E-05 7.3E-03

Silver

Thallium

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Vanadium

Zinc

Cobalt

Copper

MW-23

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

ND ND ND ND

5.5E-06 8.4E-04 1.9E-06 3.6E-04

9.6E-05 1.5E-02 3.3E-05 6.2E-03

ND ND ND ND

ND ND ND ND

2.8E-03 2.1E-01 9.6E-04 9.2E-02

ND ND ND ND

5.9E-06 9.0E-04 2.0E-06 3.9E-04

ND ND ND ND

ND ND ND ND

9.8E-06 1.5E-03 3.3E-06 6.4E-04

5.6E-07 4.2E-04 1.9E-07 1.8E-04

4.7E-03 7.2E-01 1.6E-03 3.1E-01

8.2E-06 1.2E-03 2.8E-06 5.3E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.4E-05 1.4E-02 1.8E-05 5.8E-03

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-24A

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.2E-03 3.1E-01 1.4E-03 1.3E-01

ND ND ND ND

2.7E-06 4.1E-04 9.3E-07 1.8E-04

ND ND ND ND

ND ND ND ND

2.5E-05 3.9E-03 8.6E-06 1.7E-03

1.0E-06 7.9E-04 3.5E-07 3.4E-04

5.9E-03 8.9E-01 2.0E-03 3.8E-01

6.0E-06 9.1E-04 2.0E-06 3.9E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.9E-05 1.5E-02 2.0E-05 6.4E-03

Silver

Thallium

Vanadium

Zinc

Antimony

Arsenic

Nitrate as nitrogen

Selenium

Fluoride

Mercury

MW-24B

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

9.9E-05 1.5E-02 3.4E-05 6.4E-03

NS NS NS NS

NS NS NS NS

1.1E-05 8.2E-04 3.7E-06 3.5E-04

NS NS NS NS

6.5E-06 9.8E-04 2.2E-06 4.2E-04

ND ND ND ND

NS NS NS NS

2.0E-05 3.0E-03 6.7E-06 1.3E-03

6.4E-07 4.8E-04 2.2E-07 2.1E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

2.0E-05 5.0E-03 6.8E-06 2.2E-03

Vanadium

Zinc

Silver

Thallium

Antimony

Arsenic

MW-24BR

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-03 1.5E-01 6.8E-04 6.5E-02

ND ND ND ND

3.2E-06 4.9E-04 1.1E-06 2.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.9E-07 3.7E-04 1.7E-07 1.6E-04

ND ND ND ND

2.4E-06 3.6E-04 8.1E-07 1.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.2E-05 1.1E-02 1.4E-05 4.5E-03

Barium

Beryllium

Nitrate as nitrogen

Selenium

Fluoride

Mercury

MW-25

Aluminum

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.1E-03 2.4E-01 1.1E-03 1.0E-01

ND ND ND ND

4.0E-06 6.0E-04 1.3E-06 2.6E-04

ND ND ND ND

ND ND ND ND

1.4E-05 2.1E-03 4.7E-06 9.0E-04

8.4E-07 6.4E-04 2.8E-07 2.7E-04

2.3E-03 3.4E-01 7.7E-04 1.5E-01

6.5E-06 9.8E-04 2.2E-06 4.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.3E-05 1.3E-02 1.8E-05 5.8E-03

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Cobalt

Copper

Vanadium

Zinc

Silver

Thallium

Nitrate as nitrogen

Selenium

Barium

Beryllium

MW-26

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

NS NS NS NS

NS NS NS NS

7.2E-05 1.1E-02 2.4E-05 4.7E-03

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

8.0E-06 1.2E-03 2.7E-06 5.2E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

3.9E-06 3.0E-03 1.3E-06 1.3E-03

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

4.5E-05 1.1E-02 1.5E-05 4.9E-03

Cadmium

Chromium, hexavalent

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

MW-27-20

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

NS NS NS NS

NS NS NS NS

8.0E-05 1.2E-02 2.7E-05 5.2E-03

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

3.7E-06 5.6E-04 1.3E-06 2.4E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

7.5E-07 5.7E-04 2.6E-07 2.4E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

3.9E-05 9.8E-03 1.3E-05 4.2E-03

Vanadium

Zinc

Silver

Thallium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Fluoride

Mercury

Cadmium

Chromium, hexavalent

MW-28-25

Aluminum

Barium

Beryllium

Cobalt

Copper

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

6.7E-05 1.0E-02 2.3E-05 4.3E-03

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

4.1E-06 6.2E-04 1.4E-06 2.7E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

8.6E-07 6.5E-04 2.9E-07 2.8E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

4.3E-05 1.1E-02 1.4E-05 4.6E-03

MW-29

Aluminum

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.6E-04 2.4E-02 5.4E-05 1.0E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.5E-05 2.2E-03 5.0E-06 9.5E-04

ND ND ND ND

ND ND ND ND

1.3E-05 2.0E-03 4.4E-06 8.5E-04

2.2E-05 1.7E-02 7.5E-06 7.2E-03

4.0E-03 6.1E-01 1.4E-03 2.6E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-05 3.5E-03 7.7E-06 1.5E-03

4.5E-05 1.1E-02 1.5E-05 4.9E-03

Cobalt

Copper

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Barium

Beryllium

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Fluoride

Mercury

MW-30-30

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.1E-03 8.5E-02 3.8E-04 3.6E-02

NS NS NS NS

4.6E-06 6.9E-04 1.5E-06 3.0E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.3E-05 8.3E-03 1.1E-05 3.6E-03

Antimony

Arsenic

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

MW-30-50

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.3E-03 2.5E-01 1.1E-03 1.1E-01

ND ND ND ND

6.2E-06 9.5E-04 2.1E-06 4.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.7E-06 2.8E-03 1.3E-06 1.2E-03

2.1E-03 3.2E-01 7.2E-04 1.4E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.6E-05 2.4E-03 5.3E-06 1.0E-03

3.8E-05 9.7E-03 1.3E-05 4.1E-03

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-31-60

Aluminum

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

2.4E-04 1.8E-02 8.1E-05 7.8E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Silver

Thallium

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-31-135

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

NS NS NS NS

NS NS NS NS

2.2E-03 3.3E-01 7.4E-04 1.4E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.6E-05 4.0E-03 5.4E-06 1.7E-03

Vanadium

Zinc

Silver

Thallium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-32-20

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.0E-05 2.0E-02 2.7E-05 8.7E-03

Vanadium

Zinc

Barium

Beryllium

Silver

Thallium

Antimony

Arsenic

MW-32-35

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

3.1E-06 4.7E-04 1.1E-06 2.0E-04

3.6E-03 5.5E-01 1.2E-03 2.3E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.6E-05 4.0E-03 5.3E-06 1.7E-03

Fluoride

Mercury

MW-33-40

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-05 3.5E-03 7.8E-06 1.5E-03

ND ND ND ND

ND ND ND ND

1.6E-05 2.4E-03 5.3E-06 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.9E-05 7.4E-03 9.9E-06 3.2E-03

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-33-90

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.3E-07 8.1E-05 1.8E-07 3.5E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Silver

Thallium

Molybdenum

Nickel

Antimony

Arsenic

MW-33-210

Aluminum

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

1.8E-06 2.8E-04 6.2E-07 1.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.8E-06 2.8E-04 6.2E-07 1.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.9E-07 6.8E-04 3.0E-07 2.9E-04

NS NS NS NS

1.5E-06 2.3E-04 5.1E-07 9.8E-05

1.4E-06 3.5E-04 4.7E-07 1.5E-04

ND ND ND ND

1.2E-04 1.8E-02 4.1E-05 7.9E-03

ND ND ND ND

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

MW-34-55

Aluminum

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

2.9E-05 4.4E-03 9.8E-06 1.9E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-07 8.3E-05 1.9E-07 3.6E-05

1.6E-06 2.4E-04 5.3E-07 1.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.9E-07 5.2E-04 2.3E-07 2.2E-04

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW-34-80

Aluminum

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.0E-04 4.6E-02 2.0E-04 2.0E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.5E-05 2.3E-03 5.2E-06 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

Barium

Beryllium

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

MW-34-100

Aluminum

Antimony

Arsenic

November 2009 Page 41 of 111



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.1E-05 2.4E-03 1.1E-05 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cobalt

Copper

Antimony

Arsenic

Vanadium

Zinc

MW-35-60

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.2E-05 1.7E-03 7.5E-06 7.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Silver

Thallium

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Vanadium

Zinc

Cobalt

Copper

MW-35-135

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

2.1E-03 1.6E-01 7.3E-04 7.0E-02

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Cobalt

Copper

Vanadium

Zinc

Silver

Thallium

Nitrate as nitrogen

Selenium

Barium

Beryllium

MW-36-90

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.3E-03 9.9E-02 4.4E-04 4.2E-02

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

MW-36-100

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.3E-03 1.0E-01 4.5E-04 4.3E-02

4.5E-07 6.8E-05 1.5E-07 2.9E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-05 3.0E-03 6.8E-06 1.3E-03

4.7E-07 3.5E-04 1.6E-07 1.5E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

MW-37D

Aluminum

Cobalt

Copper

Fluoride

Mercury

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.5E-04 5.7E-02 2.5E-04 2.4E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.7E-05 4.1E-03 9.1E-06 1.7E-03

ND ND ND ND

4.1E-03 6.3E-01 1.4E-03 2.7E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

MW-38S

Aluminum

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.8E-04 1.4E-02 6.3E-05 6.0E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

3.4E-05 5.1E-03 1.1E-05 2.2E-03

ND ND ND ND

1.9E-03 2.8E-01 6.3E-04 1.2E-01

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Cobalt

Copper

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Barium

Beryllium

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Fluoride

Mercury

MW-38D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.4E-03 1.1E-01 4.8E-04 4.6E-02

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

9.9E-04 1.5E-01 3.4E-04 6.4E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-39-50

Aluminum

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.5E-03 1.9E-01 8.4E-04 8.0E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.7E-04 1.2E-01 2.6E-04 5.0E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Silver

Thallium

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-39-60

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

3.6E-03 2.7E-01 1.2E-03 1.2E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.1E-03 1.6E-01 3.6E-04 6.8E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Vanadium

Zinc

Silver

Thallium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-39-70

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

3.7E-03 2.8E-01 1.3E-03 1.2E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.9E-03 2.9E-01 6.6E-04 1.3E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Vanadium

Zinc

Barium

Beryllium

Silver

Thallium

Antimony

Arsenic

MW-39-80

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

6.6E-03 5.0E-01 2.3E-03 2.2E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.8E-03 2.7E-01 6.1E-04 1.2E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

MW-39-100

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.5E-03 3.7E-01 8.4E-04 1.6E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-40S

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

7.0E-05 5.3E-03 2.4E-05 2.3E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

1.9E-05 2.9E-03 6.6E-06 1.3E-03

ND ND ND ND

3.2E-03 4.9E-01 1.1E-03 2.1E-01

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-40D

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

9.3E-06 1.4E-03 3.2E-06 6.1E-04

ND ND ND ND

3.0E-07 4.5E-05 1.0E-07 1.9E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW-43-25

Aluminum

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-03 8.6E-02 3.8E-04 3.7E-02

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

3.4E-05 5.1E-03 1.2E-05 2.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Silver

Thallium

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Vanadium

Zinc

Cobalt

Copper

MW-44-115

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

3.2E-04 2.4E-02 1.1E-04 1.0E-02

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

5.3E-05 8.0E-03 1.8E-05 3.4E-03

ND ND ND ND

1.7E-03 2.6E-01 5.8E-04 1.1E-01

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-44-125

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.8E-04 1.3E-02 5.9E-05 5.7E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Silver

Thallium

Vanadium

Zinc

Antimony

Arsenic

Nitrate as nitrogen

Selenium

Fluoride

Mercury

MW-45-095a

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.5E-04 1.1E-02 5.0E-05 4.8E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

8.3E-05 1.3E-02 2.8E-05 5.4E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Vanadium

Zinc

Silver

Thallium

Antimony

Arsenic

MW-46-175

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

4.6E-05 3.5E-03 1.6E-05 1.5E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Cobalt

Copper

Vanadium

Zinc

Silver

Thallium

Nitrate as nitrogen

Selenium

Barium

Beryllium

MW-47-55

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.3E-04 1.7E-02 7.8E-05 7.5E-03

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

MW-50-095

Aluminum

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.2E-03 7.0E-01 3.1E-03 3.0E-01

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

1.9E-05 3.0E-03 6.6E-06 1.3E-03

ND ND ND ND

2.6E-03 3.9E-01 8.7E-04 1.7E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cobalt

Copper

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Barium

Beryllium

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Fluoride

Mercury

MW-50-200

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.8E-03 2.9E-01 1.3E-03 1.2E-01

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

1.6E-05 2.4E-03 5.3E-06 1.0E-03

ND ND ND ND

5.9E-03 9.0E-01 2.0E-03 3.9E-01

6.5E-06 9.8E-04 2.2E-06 4.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

MW-51

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.4E-05 2.1E-03 4.7E-06 9.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

OW-1S

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.3E-05 2.0E-03 4.5E-06 8.7E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.3E-07 6.6E-05 1.5E-07 2.8E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-06 3.0E-04 6.6E-07 1.3E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

OW-1M

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.5E-07 6.8E-05 1.5E-07 2.9E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.2E-06 3.4E-04 7.6E-07 1.5E-04

ND ND ND ND

ND ND ND ND

1.4E-05 2.1E-03 4.6E-06 8.9E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.2E-05 4.8E-03 1.1E-05 2.1E-03

ND ND ND ND

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

OW-1D

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.7E-05 2.6E-03 5.9E-06 1.1E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-07 8.3E-05 1.9E-07 3.6E-05

ND ND ND ND

3.4E-05 2.5E-03 1.1E-05 1.1E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-05 3.0E-03 6.8E-06 1.3E-03

ND ND ND ND

2.1E-03 3.2E-01 7.1E-04 1.4E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Silver

Thallium

Molybdenum

Nickel

Antimony

Arsenic

OW-2S

Aluminum

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-07 8.4E-05 1.9E-07 3.6E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-06 3.1E-04 6.8E-07 1.3E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.5E-03 2.2E-01 5.0E-04 9.6E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

OW-2M

Aluminum

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.7E-07 8.6E-05 1.9E-07 3.7E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.1E-06 3.2E-04 7.1E-07 1.4E-04

ND ND ND ND

ND ND ND ND

1.7E-05 2.6E-03 5.9E-06 1.1E-03

5.9E-07 4.4E-04 2.0E-07 1.9E-04

2.0E-03 3.1E-01 6.9E-04 1.3E-01

ND ND ND ND

5.8E-07 1.5E-04 2.0E-07 6.3E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

OW-2D

Aluminum

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.6E-05 2.4E-03 5.3E-06 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Silver

Thallium

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Vanadium

Zinc

Cobalt

Copper

OW-3D

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.3E-05 2.0E-03 4.5E-06 8.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-05 1.7E-03 7.6E-06 7.3E-04

7.8E-07 1.2E-04 2.6E-07 5.1E-05

1.9E-06 2.9E-04 6.4E-07 1.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.9E-03 2.9E-01 6.4E-04 1.2E-01

ND ND ND ND

1.6E-06 4.0E-04 5.4E-07 1.7E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

OW-5S

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

3.4E-05 5.2E-03 1.2E-05 2.2E-03

9.7E-07 1.5E-04 3.3E-07 6.3E-05

ND ND ND ND

ND ND ND ND

7.6E-07 1.2E-04 2.6E-07 4.9E-05

7.3E-07 1.1E-04 2.5E-07 4.7E-05

ND ND ND ND

1.0E-06 1.6E-04 3.5E-07 6.7E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.3E-05 2.0E-03 4.5E-06 8.7E-04

6.3E-07 4.8E-04 2.1E-07 2.0E-04

ND ND ND ND

1.7E-06 2.6E-04 5.7E-07 1.1E-04

8.0E-07 2.0E-04 2.7E-07 8.6E-05

ND ND ND ND

2.6E-05 3.9E-03 8.7E-06 1.7E-03

ND ND ND ND

Silver

Thallium

Vanadium

Zinc

Antimony

Arsenic

Nitrate as nitrogen

Selenium

Fluoride

Mercury

OW-5M

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

2.8E-05 4.2E-03 9.5E-06 1.8E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.4E-07 6.6E-05 1.5E-07 2.8E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-06 3.1E-04 6.9E-07 1.3E-04

ND ND ND ND

ND ND ND ND

2.0E-05 3.0E-03 6.8E-06 1.3E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.0E-05 4.6E-03 1.0E-05 2.0E-03

ND ND ND ND

Vanadium

Zinc

Silver

Thallium

Antimony

Arsenic

OW-5D

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

8.4E-05 6.4E-03 2.9E-05 2.7E-03

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Barium

Beryllium

Nitrate as nitrogen

Selenium

Fluoride

Mercury

PE-1

Aluminum

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.0E-03 7.6E-02 3.4E-04 3.2E-02

NS NS NS NS

6.1E-06 9.2E-04 2.1E-06 3.9E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

5.3E-07 4.0E-04 1.8E-07 1.7E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

1.7E-04 4.3E-02 5.8E-05 1.8E-02

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Cobalt

Copper

Vanadium

Zinc

Silver

Thallium

Nitrate as nitrogen

Selenium

Barium

Beryllium

PGE-6

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

4.7E-03 3.6E-01 1.6E-03 1.5E-01

NS NS NS NS

7.9E-06 1.2E-03 2.7E-06 5.2E-04

ND ND ND ND

NS NS NS NS

2.3E-05 3.5E-03 7.9E-06 1.5E-03

6.5E-07 4.9E-04 2.2E-07 2.1E-04

3.3E-03 5.0E-01 1.1E-03 2.1E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

1.3E-05 3.3E-03 4.5E-06 1.4E-03

Cadmium

Chromium, hexavalent

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

PGE-7

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

2.9E-05 4.4E-03 9.9E-06 1.9E-03

1.1E-06 8.5E-04 3.8E-07 3.6E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

7.8E-05 2.0E-02 2.7E-05 8.5E-03

Vanadium

Zinc

Silver

Thallium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Fluoride

Mercury

Cadmium

Chromium, hexavalent

PGE-8

Aluminum

Barium

Beryllium

Cobalt

Copper

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.1E-03 9.2E-01 2.1E-03 3.9E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.5E-04 3.9E-02 5.2E-05 1.7E-02

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Park Moabi-4

Aluminum

Cobalt

Copper

Fluoride

Mercury

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

November 2009 Page 79 of 111



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.3E-03 1.8E-01 8.0E-04 7.6E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

PT-1D

Aluminum

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.7E-03 1.3E-01 5.7E-04 5.5E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cobalt

Copper

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Barium

Beryllium

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Fluoride

Mercury

PT-2D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.7E-03 2.8E-01 1.3E-03 1.2E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Antimony

Arsenic

PT-3D

Aluminum

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

5.0E-03 3.8E-01 1.7E-03 1.6E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Silver

Thallium

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

PT-4D

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.6E-03 2.0E-01 8.8E-04 8.4E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Vanadium

Zinc

Silver

Thallium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

PT-5D

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.4E-03 1.8E-01 8.0E-04 7.6E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Vanadium

Zinc

Barium

Beryllium

Silver

Thallium

Antimony

Arsenic

PT-6D

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.0E-03 7.7E-02 3.4E-04 3.3E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

9.3E-03 1.4E+00 3.1E-03 6.0E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

PT-7S

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.0E-03 1.5E-01 6.6E-04 6.4E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.1E-02 1.6E+00 3.6E-03 6.9E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

PT-7M

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

6.1E-03 4.6E-01 2.1E-03 2.0E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.1E-03 4.7E-01 1.1E-03 2.0E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

PT-7D

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.5E-03 1.1E-01 5.0E-04 4.8E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.1E-02 1.6E+00 3.6E-03 6.9E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Silver

Thallium

Molybdenum

Nickel

Antimony

Arsenic

PT-8S

Aluminum

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.3E-03 2.5E-01 1.1E-03 1.1E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.3E-02 2.0E+00 4.5E-03 8.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

PT-8M

Aluminum

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

5.5E-03 4.2E-01 1.9E-03 1.8E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

4.1E-03 6.2E-01 1.4E-03 2.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

PT-8D

Aluminum

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Fluoride

Mercury

November 2009 Page 91 of 111



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.0E-03 7.5E-02 3.4E-04 3.2E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

6.9E-03 1.0E+00 2.3E-03 4.5E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

Barium

Beryllium

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

PT-9S

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.0E-03 1.5E-01 6.7E-04 6.4E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.0E-02 1.6E+00 3.5E-03 6.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cobalt

Copper

Antimony

Arsenic

Vanadium

Zinc

PT-9M

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.3E-02 1.0E+00 4.5E-03 4.3E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.9E-03 5.9E-01 1.3E-03 2.5E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Silver

Thallium

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Vanadium

Zinc

Cobalt

Copper

PT-9D

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.8E-03 2.1E-01 9.6E-04 9.2E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

PTI-1D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

4.5E-04 3.4E-02 1.5E-04 1.5E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

7.8E-03 1.2E+00 2.6E-03 5.0E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Silver

Thallium

Vanadium

Zinc

Antimony

Arsenic

Nitrate as nitrogen

Selenium

Fluoride

Mercury

PTR-1

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.7E-03 2.0E-01 9.1E-04 8.7E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.1E-02 1.6E+00 3.7E-03 7.1E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Vanadium

Zinc

Silver

Thallium

Antimony

Arsenic

PTR-2

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.5E-03 2.6E-01 1.2E-03 1.1E-01

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-03 3.5E-01 7.8E-04 1.5E-01

4.5E-05 6.8E-03 1.5E-05 2.9E-03

6.6E-06 1.7E-03 2.2E-06 7.2E-04

ND ND ND ND

ND ND ND ND

2.0E-05 5.1E-03 6.9E-06 2.2E-03

Barium

Beryllium

Nitrate as nitrogen

Selenium

Fluoride

Mercury

TW-1

Aluminum

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

2.7E-05 4.1E-03 9.1E-06 1.7E-03

2.2E-05 3.3E-03 7.5E-06 1.4E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.1E-03 3.1E-01 1.4E-03 1.3E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.5E-03 3.8E-01 8.6E-04 1.6E-01

3.6E-06 5.4E-04 1.2E-06 2.3E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-05 5.8E-03 7.8E-06 2.5E-03

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Cobalt

Copper

Vanadium

Zinc

Silver

Thallium

Nitrate as nitrogen

Selenium

Barium

Beryllium

TW-2S

Aluminum

Antimony

Arsenic

November 2009 Page 99 of 111



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

2.2E-05 3.4E-03 7.6E-06 1.4E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.6E-03 3.5E-01 1.6E-03 1.5E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.8E-05 2.7E-03 6.1E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

TW-2D

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.4E-03 1.8E-01 8.1E-04 7.8E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Vanadium

Zinc

Silver

Thallium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Fluoride

Mercury

Cadmium

Chromium, hexavalent

TW-3D

Aluminum

Barium

Beryllium

Cobalt

Copper

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.7E-05 1.3E-03 5.8E-06 5.6E-04

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

TW-4

Aluminum

Cobalt

Copper

Fluoride

Mercury

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.2E-06 1.4E-03 3.1E-06 6.0E-04

1.2E-05 3.1E-03 4.2E-06 1.3E-03

Cobalt

Copper

Antimony

Arsenic

Cadmium

Chromium, hexavalent

Barium

Beryllium

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Fluoride

Mercury

CW-1M

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

1.6E-05 2.4E-03 5.3E-06 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.8E-07 7.3E-05 1.6E-07 3.1E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.7E-05 2.6E-03 5.8E-06 1.1E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.7E-06 1.5E-03 3.3E-06 6.3E-04

9.7E-06 2.4E-03 3.3E-06 1.0E-03

Antimony

Arsenic

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

CW-1D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-05 1.7E-03 3.7E-06 7.1E-04

9.8E-06 2.5E-03 3.3E-06 1.1E-03

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Antimony

Arsenic

CW-2M

Aluminum

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.8E-07 7.3E-05 1.6E-07 3.1E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.8E-03 2.8E-01 6.2E-04 1.2E-01

ND ND ND ND

2.6E-05 3.9E-03 8.8E-06 1.7E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.2E-05 1.9E-03 4.2E-06 8.0E-04

ND ND ND ND

Silver

Thallium

Fluoride

Mercury

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Barium

Beryllium

Cadmium

Chromium, hexavalent

CW-2D

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.2E-07 6.3E-05 1.4E-07 2.7E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.3E-05 1.9E-03 4.3E-06 8.2E-04

ND ND ND ND

1.8E-03 2.7E-01 6.1E-04 1.2E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.2E-06 1.4E-03 3.1E-06 5.9E-04

ND ND ND ND

Vanadium

Zinc

Silver

Thallium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

CW-3M

Aluminum

Barium

Beryllium

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.8E-07 7.3E-05 1.6E-07 3.1E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.8E-05 4.2E-03 9.3E-06 1.8E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-06 1.7E-04 3.8E-07 7.3E-05

1.1E-05 1.6E-03 3.6E-06 7.0E-04

ND ND ND ND

Vanadium

Zinc

Barium

Beryllium

Silver

Thallium

Antimony

Arsenic

CW-3D

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.0E-07 6.1E-05 1.4E-07 2.6E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.4E-06 3.7E-04 8.3E-07 1.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.1E-06 1.2E-03 2.7E-06 5.3E-04

ND ND ND ND

Fluoride

Mercury

CW-4M

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Silver

Thallium

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.3E-07 6.5E-05 1.4E-07 2.8E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.9E-06 2.9E-04 6.5E-07 1.2E-04

ND ND ND ND

ND ND ND ND

1.8E-05 2.7E-03 6.0E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.1E-06 1.4E-03 3.1E-06 5.9E-04

ND ND ND ND

Notes:

Molybdenum

Nickel

Barium

Beryllium

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Antimony

Arsenic

CW-4D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

Table G-3.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects:  Sensitivity Analysis

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

CDI = chronic daily intake

mg/kg/d = milligrams per kilogram per day

ND = not detected or not detected above background concentrations

NS = not sampled
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

3.6E-05 5.5E-03 5.5E-03 6.1E-05 1.2E-02 1.2E-02 8.5E-05 1.5E-02 1.5E-02

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

3.6E-05 5.5E-03 5.5E-03 6.1E-05 1.2E-02 1.2E-02 8.5E-05 1.5E-02 1.5E-02

Table G-4.  Estimated Potential Cancer Risks – Hypothetical Future Groundwater User – Well-Specific:  Sensitivity Analysis

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Beryllium

Cadmium

Zinc

Cumulative risk

Copper

Fluoride

Mercury

Molybdenum

Selenium

Silver

Thallium

Vanadium

Aluminum

Antimony

Arsenic

Barium

MW-12

On-Site Resident
Age-Adjusted

Groundwater Cancer Risk

On-Site Resident
Child

On-Site Resident
Adult

Constituent of Potential Concern

November 2009 Page 1 of 3



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk

Table G-4.  Estimated Potential Cancer Risks – Hypothetical Future Groundwater User – Well-Specific:  Sensitivity Analysis

On-Site Resident
Age-Adjusted

Groundwater Cancer Risk

On-Site Resident
Child

On-Site Resident
Adult

Constituent of Potential Concern

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

4.5E-06 6.8E-04 6.8E-04 7.6E-06 1.5E-03 1.5E-03 1.1E-05 1.8E-03 1.9E-03

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

4.5E-06 6.8E-04 6.8E-04 7.6E-06 1.5E-03 1.5E-03 1.1E-05 1.8E-03 1.9E-03

Silver

Thallium

Vanadium

Zinc

Cumulative risk

Antimony

Arsenic

Nitrate as nitrogen

Selenium

MW-24A

Aluminum

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk

Table G-4.  Estimated Potential Cancer Risks – Hypothetical Future Groundwater User – Well-Specific:  Sensitivity Analysis

On-Site Resident
Age-Adjusted

Groundwater Cancer Risk

On-Site Resident
Child

On-Site Resident
Adult

Constituent of Potential Concern

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

7.6E-06 1.1E-03 1.2E-03 1.3E-05 2.5E-03 2.5E-03 1.8E-05 3.1E-03 3.1E-03

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

7.6E-06 1.1E-03 1.2E-03 1.3E-05 2.5E-03 2.5E-03 1.8E-05 3.1E-03 3.1E-03

Notes:

NA = not applicable

NC = noncarcinogenic compound

ND = not detected or not detected above background concentrations

NS = not sampled

Fluoride

Mercury

Barium

Beryllium

Cumulative risk

Antimony

Arsenic

Silver

Thallium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Vanadium

Zinc

MW-43-25

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

2.0E-05 3.0E-03 3.0E-03 6.7E-06 1.3E-03 1.3E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-02 2.3E+00 2.3E+00 5.1E-03 9.7E-01 9.7E-01

ND ND ND ND ND ND

9.3E-04 1.4E-01 1.4E-01 3.1E-04 6.0E-02 6.1E-02

5.1E-05 3.8E-02 3.8E-02 1.7E-05 1.6E-02 1.6E-02

1.6E-03 2.5E-01 2.5E-01 5.6E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-02 2.7E+00 2.7E+00 5.9E-03 1.2E+00 1.2E+00

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Beryllium

Cobalt

Copper

Cadmium

Molybdenum

Nickel

Chromium, hexavalent

Fluoride

Mercury

Aluminum

Antimony

Barium

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

MW-1

Arsenic

Zinc

Selenium

Silver

Thallium

Nitrate as nitrogen

Cumulative noncancer hazard index

Vanadium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.9E-05 2.8E-03 2.9E-03 6.3E-06 1.2E-03 1.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.9E-03 4.4E-01 4.4E-01 9.8E-04 1.9E-01 1.9E-01

1.3E-04 9.7E-02 9.7E-02 4.3E-05 4.1E-02 4.1E-02

2.6E-03 4.0E-01 4.0E-01 8.9E-04 1.7E-01 1.7E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.7E-03 9.4E-01 9.4E-01 1.9E-03 4.0E-01 4.0E-01

Copper

Fluoride

Mercury

Zinc

Cumulative noncancer hazard index

Beryllium

MW-3

Aluminum

Antimony

Nitrate as nitrogen

Silver

Thallium

Vanadium

Selenium

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Arsenic

Barium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.8E-05 2.8E-03 2.8E-03 6.2E-06 1.2E-03 1.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.8E-05 5.2E-02 5.2E-02 2.3E-05 2.2E-02 2.2E-02

1.6E-03 2.4E-01 2.4E-01 5.3E-04 1.0E-01 1.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E-03 2.9E-01 2.9E-01 5.6E-04 1.2E-01 1.2E-01

Cobalt

Molybdenum

Nickel

Copper

MW-4

Aluminum

Antimony

Arsenic

Barium

Fluoride

Zinc

Selenium

Silver

Thallium

Vanadium

Mercury

Nitrate as nitrogen

Beryllium

Chromium, hexavalent

Cadmium

Cumulative noncancer hazard index
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.8E-05 2.7E-03 2.7E-03 6.0E-06 1.1E-03 1.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.7E-03 1.2E+00 1.2E+00 2.6E-03 5.0E-01 5.0E-01

4.8E-05 3.6E-02 3.6E-02 1.6E-05 1.6E-02 1.6E-02

4.5E-03 6.8E-01 6.8E-01 1.5E-03 2.9E-01 2.9E-01

1.6E-03 2.4E-01 2.4E-01 5.4E-04 1.0E-01 1.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-02 2.1E+00 2.1E+00 4.7E-03 9.1E-01 9.1E-01

Selenium

Silver

Copper

Fluoride

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

MW-5

Aluminum

Antimony

Arsenic

Barium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.8E-05 2.8E-03 2.8E-03 6.2E-06 1.2E-03 1.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.6E-02 8.4E+00 8.5E+00 1.9E-02 3.6E+00 3.6E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.6E-02 8.4E+00 8.5E+00 1.9E-02 3.6E+00 3.6E+00

Nitrate as nitrogen

Selenium

Silver

Thallium

Cumulative noncancer hazard index

Vanadium

Zinc

Arsenic

Barium

Beryllium

MW-6

Aluminum

Chromium, hexavalent

Fluoride

Mercury

Molybdenum

Nickel

Cobalt

Copper

Cadmium

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.9E-05 3.7E-02 3.7E-02 1.6E-05 1.6E-02 1.6E-02

2.0E-03 3.0E-01 3.0E-01 6.7E-04 1.3E-01 1.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-03 3.3E-01 3.4E-01 6.8E-04 1.4E-01 1.4E-01

Selenium

Silver

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Molybdenum

Arsenic

Barium

MW-7

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Beryllium

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-02 9.1E-01 9.2E-01 4.1E-03 3.9E-01 3.9E-01

ND ND ND ND ND ND

6.0E-05 9.1E-03 9.2E-03 2.0E-05 3.9E-03 3.9E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.9E-05 3.0E-02 3.0E-02 1.3E-05 1.3E-02 1.3E-02

4.7E-03 7.1E-01 7.2E-01 1.6E-03 3.0E-01 3.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-02 1.7E+00 1.7E+00 5.7E-03 7.1E-01 7.2E-01Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

MW-8

Aluminum

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

9.8E-02 7.4E+00 7.5E+00 3.3E-02 3.2E+00 3.2E+00

ND ND ND ND ND ND

7.7E-05 1.2E-02 1.2E-02 2.6E-05 5.0E-03 5.1E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-05 2.6E-02 2.6E-02 1.1E-05 1.1E-02 1.1E-02

2.1E-03 3.2E-01 3.2E-01 7.1E-04 1.4E-01 1.4E-01

8.2E-04 1.2E-01 1.2E-01 2.8E-04 5.3E-02 5.3E-02

3.0E-04 7.5E-02 7.6E-02 1.0E-04 3.2E-02 3.2E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-04 4.4E-02 4.4E-02 5.9E-05 1.9E-02 1.9E-02

1.0E-01 8.0E+00 8.1E+00 3.4E-02 3.4E+00 3.5E+00

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Arsenic

Barium

Chromium, hexavalent

Cobalt

Selenium

Silver

Thallium

Vanadium

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

MW-9

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

3.1E-05 4.8E-03 4.8E-03 1.1E-05 2.0E-03 2.0E-03

1.7E-03 2.5E-01 2.6E-01 5.7E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.7E-01 4.3E+01 4.4E+01 1.9E-01 1.9E+01 1.9E+01

ND ND ND ND ND ND

5.2E-05 7.8E-03 7.9E-03 1.8E-05 3.4E-03 3.4E-03

1.1E-01 1.7E+01 1.7E+01 3.9E-02 7.4E+00 7.4E+00

ND ND ND ND ND ND

1.4E-02 2.1E+00 2.1E+00 4.8E-03 9.2E-01 9.2E-01

2.8E-05 2.1E-02 2.1E-02 9.5E-06 9.1E-03 9.1E-03

2.5E-03 3.9E-01 3.9E-01 8.6E-04 1.7E-01 1.7E-01

6.3E-04 9.6E-02 9.7E-02 2.2E-04 4.1E-02 4.1E-02

2.7E-04 6.9E-02 6.9E-02 9.2E-05 2.9E-02 3.0E-02

ND ND ND ND ND ND

3.6E-03 5.4E-01 5.4E-01 1.2E-03 2.3E-01 2.3E-01

1.5E-04 3.9E-02 3.9E-02 5.2E-05 1.7E-02 1.7E-02

7.1E-01 6.4E+01 6.5E+01 2.4E-01 2.7E+01 2.8E+01

MW-10

Aluminum

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.9E-04 2.9E-02 3.0E-02 6.6E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E-01 1.8E+01 1.9E+01 8.2E-02 7.9E+00 7.9E+00

ND ND ND ND ND ND

5.1E-05 7.7E-03 7.8E-03 1.7E-05 3.3E-03 3.3E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.9E-05 2.2E-02 2.2E-02 9.9E-06 9.5E-03 9.5E-03

2.8E-03 4.2E-01 4.2E-01 9.3E-04 1.8E-01 1.8E-01

6.9E-04 1.0E-01 1.0E-01 2.3E-04 4.5E-02 4.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-04 3.8E-02 3.8E-02 5.1E-05 1.6E-02 1.6E-02

2.5E-01 1.9E+01 1.9E+01 8.3E-02 8.1E+00 8.2E+00

Mercury

Molybdenum

Copper

Fluoride

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-11
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

3.0E-05 4.5E-03 4.5E-03 1.0E-05 1.9E-03 1.9E-03

3.4E-03 5.2E-01 5.2E-01 1.2E-03 2.2E-01 2.2E-01

1.5E-01 2.3E+01 2.3E+01 5.1E-02 9.7E+00 9.7E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.8E-01 2.9E+01 2.9E+01 1.3E-01 1.2E+01 1.2E+01

ND ND ND ND ND ND

5.2E-05 7.9E-03 7.9E-03 1.8E-05 3.4E-03 3.4E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

4.6E-03 6.9E-01 7.0E-01 1.6E-03 3.0E-01 3.0E-01

2.7E-05 2.0E-02 2.0E-02 9.0E-06 8.7E-03 8.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-02 2.5E+00 2.5E+00 5.7E-03 1.1E+00 1.1E+00

4.9E-03 7.5E-01 7.5E-01 1.7E-03 3.2E-01 3.2E-01

ND ND ND ND ND ND

5.6E-01 5.6E+01 5.6E+01 1.9E-01 2.4E+01 2.4E+01

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Cumulative noncancer hazard index

MW-12

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.8E-05 1.0E-02 1.0E-02 2.3E-05 4.4E-03 4.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.1E-04 8.6E-02 8.6E-02 3.9E-05 3.7E-02 3.7E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.6E-02 4.6E-02 6.2E-05 2.0E-02 2.0E-02

3.6E-04 1.4E-01 1.4E-01 1.2E-04 6.1E-02 6.1E-02

Thallium

Vanadium

Selenium

Silver

Zinc

Cumulative noncancer hazard index

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Beryllium

Cadmium

Arsenic

Barium

MW-13

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-02 9.3E-01 9.4E-01 4.2E-03 4.0E-01 4.0E-01

1.1E-03 1.6E-01 1.6E-01 3.6E-04 6.9E-02 6.9E-02

8.4E-05 1.3E-02 1.3E-02 2.9E-05 5.5E-03 5.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.7E-05 4.3E-02 4.3E-02 1.9E-05 1.8E-02 1.8E-02

1.9E-03 2.9E-01 2.9E-01 6.5E-04 1.2E-01 1.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-04 3.8E-02 3.8E-02 5.1E-05 1.6E-02 1.6E-02

1.6E-02 1.5E+00 1.5E+00 5.3E-03 6.3E-01 6.4E-01

Molybdenum

Nickel

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

Cobalt

Copper

MW-14

Aluminum

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

4.6E-03 3.5E-01 3.5E-01 1.6E-03 1.5E-01 1.5E-01

NS NS NS NS NS NS

9.8E-05 1.5E-02 1.5E-02 3.3E-05 6.4E-03 6.4E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

3.3E-05 2.5E-02 2.5E-02 1.1E-05 1.1E-02 1.1E-02

1.0E-03 1.6E-01 1.6E-01 3.5E-04 6.8E-02 6.8E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

1.6E-04 4.0E-02 4.1E-02 5.4E-05 1.7E-02 1.7E-02

5.9E-03 5.9E-01 5.9E-01 2.0E-03 2.5E-01 2.5E-01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Nickel

Nitrate as nitrogen

Selenium

Silver

Mercury

Molybdenum

Copper

Fluoride

MW-15

Aluminum

Antimony

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.5E-01 1.9E+01 1.9E+01 8.6E-02 8.2E+00 8.3E+00

ND ND ND ND ND ND

6.9E-05 1.0E-02 1.1E-02 2.3E-05 4.5E-03 4.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.2E-05 2.4E-02 2.4E-02 1.1E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.7E-02 4.7E-02 6.3E-05 2.0E-02 2.0E-02

2.5E-01 1.9E+01 2.0E+01 8.6E-02 8.3E+00 8.3E+00

Vanadium

Zinc

Silver

Thallium

Cumulative noncancer hazard index

Antimony

Arsenic

MW-19

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

2.1E-03 3.2E-01 3.2E-01 7.1E-04 1.4E-01 1.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E+00 2.1E+02 2.1E+02 9.2E-01 8.8E+01 8.9E+01

ND ND ND ND ND ND

1.1E-04 1.7E-02 1.7E-02 3.9E-05 7.4E-03 7.4E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.9E-05 2.2E-02 2.2E-02 1.0E-05 9.5E-03 9.6E-03

3.3E-03 4.9E-01 5.0E-01 1.1E-03 2.1E-01 2.1E-01

1.0E-03 1.5E-01 1.5E-01 3.4E-04 6.5E-02 6.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

3.5E-03 5.3E-01 5.3E-01 1.2E-03 2.3E-01 2.3E-01

1.7E-04 4.2E-02 4.2E-02 5.6E-05 1.8E-02 1.8E-02

2.7E+00 2.1E+02 2.1E+02 9.2E-01 8.9E+01 9.0E+01

Copper

Fluoride

MW-20-70

Aluminum

Antimony

Arsenic

Barium

Zinc

Cumulative noncancer hazard index

Thallium

Vanadium

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

4.5E-02 6.9E+00 6.9E+00 1.5E-02 2.9E+00 3.0E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.1E+00 1.6E+02 1.6E+02 7.1E-01 6.8E+01 6.8E+01

ND ND ND ND ND ND

1.2E-04 1.8E-02 1.9E-02 4.1E-05 7.9E-03 7.9E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

9.6E-05 7.3E-02 7.3E-02 3.3E-05 3.1E-02 3.1E-02

3.7E-03 5.6E-01 5.7E-01 1.3E-03 2.4E-01 2.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E-04 4.1E-02 4.1E-02 5.5E-05 1.8E-02 1.8E-02

2.1E+00 1.7E+02 1.7E+02 7.2E-01 7.1E+01 7.2E+01

Cobalt

Copper

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Vanadium

Zinc

Cumulative noncancer hazard index

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Antimony

Arsenic

Barium

Beryllium

MW-20-100

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E+00 1.8E+02 1.8E+02 8.1E-01 7.8E+01 7.9E+01

1.4E-03 2.1E-01 2.1E-01 4.6E-04 8.9E-02 8.9E-02

1.2E-04 1.9E-02 1.9E-02 4.2E-05 8.1E-03 8.1E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-03 6.1E-01 6.2E-01 1.4E-03 2.6E-01 2.6E-01

1.4E-04 1.0E-01 1.0E-01 4.7E-05 4.5E-02 4.5E-02

3.0E-03 4.5E-01 4.6E-01 1.0E-03 1.9E-01 2.0E-01

1.3E-03 2.0E-01 2.0E-01 4.5E-04 8.7E-02 8.7E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

6.1E-03 9.2E-01 9.3E-01 2.1E-03 4.0E-01 4.0E-01

9.1E-05 2.3E-02 2.3E-02 3.1E-05 9.9E-03 9.9E-03

2.4E+00 1.8E+02 1.9E+02 8.2E-01 7.9E+01 8.0E+01

Arsenic

Barium

Aluminum

Antimony

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-20-130
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.8E-04 4.3E-02 4.3E-02 9.6E-05 1.8E-02 1.9E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

2.6E-03 3.9E-01 3.9E-01 8.7E-04 1.7E-01 1.7E-01

2.1E-04 1.6E-01 1.6E-01 7.0E-05 6.7E-02 6.7E-02

ND ND ND ND ND ND

2.0E-03 3.1E-01 3.1E-01 6.9E-04 1.3E-01 1.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.8E-04 6.9E-02 7.0E-02 9.3E-05 3.0E-02 3.0E-02

5.4E-03 9.6E-01 9.7E-01 1.8E-03 4.1E-01 4.2E-01

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-21

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

4.4E-04 6.7E-02 6.7E-02 1.5E-04 2.9E-02 2.9E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.7E-03 7.1E-01 7.1E-01 1.6E-03 3.0E-01 3.1E-01

8.2E-04 1.2E-01 1.3E-01 2.8E-04 5.3E-02 5.4E-02

ND ND ND ND ND ND

2.8E-04 4.3E-02 4.3E-02 9.5E-05 1.8E-02 1.8E-02

2.9E-03 4.4E-01 4.4E-01 9.8E-04 1.9E-01 1.9E-01

6.3E-04 4.8E-01 4.8E-01 2.1E-04 2.1E-01 2.1E-01

6.2E-04 9.4E-02 9.5E-02 2.1E-04 4.0E-02 4.1E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E-03 3.6E-01 3.6E-01 8.0E-04 1.5E-01 1.5E-01

1.7E-04 4.2E-02 4.2E-02 5.6E-05 1.8E-02 1.8E-02

1.3E-02 2.4E+00 2.4E+00 4.4E-03 1.0E+00 1.0E+00

Copper

Fluoride

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Beryllium

Cadmium

MW-22

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-03 2.6E-01 2.7E-01 5.9E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-04 3.0E-02 3.0E-02 6.6E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.5E-04 2.6E-01 2.6E-01 1.2E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

6.0E-04 9.1E-02 9.2E-02 2.0E-04 3.9E-02 3.9E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.2E-04 5.6E-02 5.7E-02 7.6E-05 2.4E-02 2.4E-02

3.1E-03 7.0E-01 7.1E-01 1.1E-03 3.0E-01 3.0E-01Cumulative noncancer hazard index

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-23

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Cobalt

Copper

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

1.8E-02 2.8E+00 2.8E+00 6.2E-03 1.2E+00 1.2E+00

4.8E-04 7.3E-02 7.3E-02 1.6E-04 3.1E-02 3.1E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

9.5E-01 7.2E+01 7.3E+01 3.2E-01 3.1E+01 3.1E+01

ND ND ND ND ND ND

1.5E-04 2.3E-02 2.3E-02 5.0E-05 9.7E-03 9.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-03 3.0E-01 3.0E-01 6.7E-04 1.3E-01 1.3E-01

2.8E-05 2.1E-02 2.1E-02 9.4E-06 9.0E-03 9.0E-03

3.0E-03 4.5E-01 4.5E-01 1.0E-03 1.9E-01 1.9E-01

1.6E-03 2.5E-01 2.5E-01 5.6E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.5E-02 4.5E-02 6.1E-05 1.9E-02 1.9E-02

9.7E-01 7.6E+01 7.7E+01 3.3E-01 3.2E+01 3.3E+01

Selenium

Silver

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-24A

Aluminum

Antimony

Copper

Fluoride

Mercury

Molybdenum

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E+00 1.0E+02 1.1E+02 4.7E-01 4.5E+01 4.5E+01

ND ND ND ND ND ND

6.8E-05 1.0E-02 1.0E-02 2.3E-05 4.4E-03 4.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

5.1E-03 7.7E-01 7.8E-01 1.7E-03 3.3E-01 3.3E-01

5.2E-05 4.0E-02 4.0E-02 1.8E-05 1.7E-02 1.7E-02

3.7E-03 5.6E-01 5.6E-01 1.3E-03 2.4E-01 2.4E-01

1.2E-03 1.8E-01 1.8E-01 4.1E-04 7.8E-02 7.9E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-04 4.9E-02 5.0E-02 6.6E-05 2.1E-02 2.1E-02

1.4E+00 1.1E+02 1.1E+02 4.7E-01 4.6E+01 4.6E+01Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

MW-24B

Aluminum

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.0E-04 7.5E-02 7.6E-02 1.7E-04 3.2E-02 3.2E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

3.6E-03 2.7E-01 2.8E-01 1.2E-03 1.2E-01 1.2E-01

NS NS NS NS NS NS

1.6E-04 2.4E-02 2.5E-02 5.5E-05 1.0E-02 1.1E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

4.0E-03 6.0E-01 6.0E-01 1.3E-03 2.6E-01 2.6E-01

3.2E-05 2.4E-02 2.4E-02 1.1E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

6.6E-05 1.7E-02 1.7E-02 2.3E-05 7.2E-03 7.2E-03

8.4E-03 1.0E+00 1.0E+00 2.8E-03 4.4E-01 4.4E-01

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Arsenic

Barium

Chromium, hexavalent

Cobalt

Selenium

Silver

Thallium

Vanadium

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

MW-24BR

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.6E-01 5.0E+01 5.1E+01 2.3E-01 2.2E+01 2.2E+01

ND ND ND ND ND ND

8.0E-05 1.2E-02 1.2E-02 2.7E-05 5.2E-03 5.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E-05 1.8E-02 1.8E-02 8.3E-06 7.9E-03 7.9E-03

ND ND ND ND ND ND

4.8E-04 7.3E-02 7.3E-02 1.6E-04 3.1E-02 3.1E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-04 3.5E-02 3.6E-02 4.7E-05 1.5E-02 1.5E-02

6.7E-01 5.0E+01 5.1E+01 2.3E-01 2.2E+01 2.2E+01

MW-25

Aluminum

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.0E+00 7.9E+01 8.1E+01 3.6E-01 3.4E+01 3.4E+01

ND ND ND ND ND ND

9.9E-05 1.5E-02 1.5E-02 3.4E-05 6.4E-03 6.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

2.8E-03 4.2E-01 4.2E-01 9.4E-04 1.8E-01 1.8E-01

4.2E-05 3.2E-02 3.2E-02 1.4E-05 1.4E-02 1.4E-02

1.4E-03 2.1E-01 2.2E-01 4.8E-04 9.2E-02 9.2E-02

1.3E-03 2.0E-01 2.0E-01 4.4E-04 8.4E-02 8.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.5E-02 4.5E-02 6.0E-05 1.9E-02 1.9E-02

1.1E+00 8.0E+01 8.1E+01 3.6E-01 3.4E+01 3.5E+01

Mercury

Molybdenum

Copper

Fluoride

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-26
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

3.6E-04 5.4E-02 5.5E-02 1.2E-04 2.3E-02 2.3E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

2.0E-04 3.0E-02 3.0E-02 6.8E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

2.0E-04 1.5E-01 1.5E-01 6.7E-05 6.4E-02 6.4E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

1.5E-04 3.8E-02 3.8E-02 5.1E-05 1.6E-02 1.6E-02

9.1E-04 2.7E-01 2.7E-01 3.1E-04 1.2E-01 1.2E-01

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Cumulative noncancer hazard index

MW-27-20

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

4.0E-04 6.1E-02 6.1E-02 1.4E-04 2.6E-02 2.6E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

9.2E-05 1.4E-02 1.4E-02 3.1E-05 6.0E-03 6.0E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

3.8E-05 2.9E-02 2.9E-02 1.3E-05 1.2E-02 1.2E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

1.3E-04 3.3E-02 3.3E-02 4.4E-05 1.4E-02 1.4E-02

6.6E-04 1.4E-01 1.4E-01 2.2E-04 5.8E-02 5.8E-02

Thallium

Vanadium

Selenium

Silver

Zinc

Cumulative noncancer hazard index

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Beryllium

Cadmium

Arsenic

Barium

MW-28-25

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.3E-04 5.1E-02 5.1E-02 1.1E-04 2.2E-02 2.2E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

1.0E-04 1.6E-02 1.6E-02 3.5E-05 6.7E-03 6.7E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

4.3E-05 3.3E-02 3.3E-02 1.5E-05 1.4E-02 1.4E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

1.4E-04 3.6E-02 3.6E-02 4.8E-05 1.5E-02 1.5E-02

6.2E-04 1.3E-01 1.4E-01 2.1E-04 5.8E-02 5.8E-02

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Nickel

Nitrate as nitrogen

Selenium

Silver

Mercury

Molybdenum

Copper

Fluoride

MW-29

Aluminum

Antimony

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

November 2009 Page 29 of 111



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

8.0E-04 1.2E-01 1.2E-01 2.7E-04 5.2E-02 5.2E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.7E-04 5.5E-02 5.6E-02 1.2E-04 2.4E-02 2.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

2.6E-03 4.0E-01 4.0E-01 8.8E-04 1.7E-01 1.7E-01

1.1E-03 8.3E-01 8.4E-01 3.7E-04 3.6E-01 3.6E-01

2.5E-03 3.8E-01 3.8E-01 8.5E-04 1.6E-01 1.6E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.3E-03 4.9E-01 5.0E-01 1.1E-03 2.1E-01 2.1E-01

1.5E-04 3.8E-02 3.8E-02 5.1E-05 1.6E-02 1.6E-02

1.1E-02 2.3E+00 2.3E+00 3.7E-03 9.9E-01 1.0E+00

Vanadium

Zinc

Silver

Thallium

Cumulative noncancer hazard index

Antimony

Arsenic

MW-30-30

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

3.7E-01 2.8E+01 2.9E+01 1.3E-01 1.2E+01 1.2E+01

NS NS NS NS NS NS

1.1E-04 1.7E-02 1.7E-02 3.9E-05 7.4E-03 7.4E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E-04 2.8E-02 2.8E-02 3.7E-05 1.2E-02 1.2E-02

3.7E-01 2.8E+01 2.9E+01 1.3E-01 1.2E+01 1.2E+01

Copper

Fluoride

MW-30-50

Aluminum

Antimony

Arsenic

Barium

Zinc

Cumulative noncancer hazard index

Thallium

Vanadium

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.1E+00 8.3E+01 8.4E+01 3.7E-01 3.5E+01 3.6E+01

ND ND ND ND ND ND

1.6E-04 2.4E-02 2.4E-02 5.3E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.9E-04 1.4E-01 1.4E-01 6.3E-05 6.0E-02 6.0E-02

1.3E-03 2.0E-01 2.0E-01 4.5E-04 8.6E-02 8.6E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.2E-03 3.4E-01 3.4E-01 7.6E-04 1.5E-01 1.5E-01

1.3E-04 3.2E-02 3.2E-02 4.3E-05 1.4E-02 1.4E-02

1.1E+00 8.3E+01 8.4E+01 3.7E-01 3.6E+01 3.6E+01

Cobalt

Copper

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Vanadium

Zinc

Cumulative noncancer hazard index

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Antimony

Arsenic

Barium

Beryllium

MW-31-60

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

8.0E-02 6.1E+00 6.1E+00 2.7E-02 2.6E+00 2.6E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

8.0E-02 6.1E+00 6.1E+00 2.7E-02 2.6E+00 2.6E+00

Arsenic

Barium

Aluminum

Antimony

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-31-135
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E-02 1.6E+00 1.7E+00 3.7E-03 7.0E-01 7.1E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.3E-05 1.3E-02 1.3E-02 1.8E-05 5.8E-03 5.8E-03

1.1E-02 1.7E+00 1.7E+00 3.7E-03 7.1E-01 7.1E-01

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-32-20

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E-04 6.7E-02 6.8E-02 9.0E-05 2.9E-02 2.9E-02

2.7E-04 6.7E-02 6.8E-02 9.0E-05 2.9E-02 2.9E-02

Copper

Fluoride

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Beryllium

Cadmium

MW-32-35

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

7.8E-05 1.2E-02 1.2E-02 2.7E-05 5.1E-03 5.1E-03

6.0E-02 9.1E+00 9.1E+00 2.0E-02 3.9E+00 3.9E+00

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.2E-05 1.3E-02 1.3E-02 1.8E-05 5.7E-03 5.7E-03

6.0E-02 9.1E+00 9.2E+00 2.0E-02 3.9E+00 3.9E+00Cumulative noncancer hazard index

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-33-40

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Cobalt

Copper

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.8E-04 8.7E-02 8.8E-02 2.0E-04 3.7E-02 3.8E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E-03 4.7E-01 4.7E-01 1.1E-03 2.0E-01 2.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

9.7E-05 2.5E-02 2.5E-02 3.3E-05 1.1E-02 1.1E-02

3.8E-03 5.8E-01 5.9E-01 1.3E-03 2.5E-01 2.5E-01

Selenium

Silver

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-33-90

Aluminum

Antimony

Copper

Fluoride

Mercury

Molybdenum

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 2.7E-01 2.7E-01 6.0E-04 1.2E-01 1.2E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 2.7E-01 2.7E-01 6.0E-04 1.2E-01 1.2E-01

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Arsenic

Barium

Chromium, hexavalent

Cobalt

Selenium

Silver

Thallium

Vanadium

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

MW-33-210

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

4.6E-03 6.9E-01 7.0E-01 1.5E-03 3.0E-01 3.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.6E-05 6.9E-03 7.0E-03 1.6E-05 3.0E-03 3.0E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.5E-05 3.4E-02 3.4E-02 1.5E-05 1.5E-02 1.5E-02

NS NS NS NS NS NS

3.0E-04 4.6E-02 4.6E-02 1.0E-04 2.0E-02 2.0E-02

2.8E-04 7.0E-02 7.0E-02 9.4E-05 3.0E-02 3.0E-02

ND ND ND ND ND ND

1.7E-02 2.6E+00 2.7E+00 5.9E-03 1.1E+00 1.1E+00

ND ND ND ND ND ND

2.3E-02 3.5E+00 3.5E+00 7.7E-03 1.5E+00 1.5E+00

MW-34-55

Aluminum

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

2.9E-05 4.4E-03 4.4E-03 9.8E-06 1.9E-03 1.9E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 2.8E-01 2.8E-01 6.2E-04 1.2E-01 1.2E-01

3.9E-05 5.9E-03 5.9E-03 1.3E-05 2.5E-03 2.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-05 2.6E-02 2.6E-02 1.2E-05 1.1E-02 1.1E-02

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.9E-03 3.1E-01 3.2E-01 6.5E-04 1.3E-01 1.3E-01

Molybdenum

Nickel

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Aluminum

MW-34-80
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-01 1.5E+01 1.5E+01 6.8E-02 6.5E+00 6.6E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E-03 4.7E-01 4.7E-01 1.0E-03 2.0E-01 2.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-01 1.6E+01 1.6E+01 6.9E-02 6.7E+00 6.8E+00

Chromium, hexavalent

Cobalt

Beryllium

Cadmium

Zinc

Cumulative noncancer hazard index

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Aluminum

Antimony

Arsenic

Barium

MW-34-100
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.0E-02 7.9E-01 8.0E-01 3.5E-03 3.4E-01 3.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.0E-02 7.9E-01 8.0E-01 3.5E-03 3.4E-01 3.4E-01

Vanadium

Zinc

Silver

Thallium

Cumulative noncancer hazard index

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Cadmium

Chromium, hexavalent

Barium

Beryllium

MW-35-60

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.4E-03 5.6E-01 5.7E-01 2.5E-03 2.4E-01 2.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.4E-03 5.6E-01 5.7E-01 2.5E-03 2.4E-01 2.4E-01

Nickel

Nitrate as nitrogen

Mercury

Molybdenum

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-35-135

Chromium, hexavalent

Cobalt

Copper

Fluoride

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

7.2E-01 5.4E+01 5.5E+01 2.4E-01 2.3E+01 2.3E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.2E-01 5.4E+01 5.5E+01 2.4E-01 2.3E+01 2.3E+01

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Beryllium

Cobalt

Copper

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Fluoride

Mercury

Antimony

Arsenic

Barium

Aluminum

MW-36-90
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

4.4E-01 3.3E+01 3.3E+01 1.5E-01 1.4E+01 1.4E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.4E-01 3.3E+01 3.3E+01 1.5E-01 1.4E+01 1.4E+01

Selenium

Silver

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Aluminum

MW-36-100
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.4E-01 3.4E+01 3.4E+01 1.5E-01 1.4E+01 1.5E+01

1.5E-03 2.3E-01 2.3E-01 5.1E-04 9.7E-02 9.7E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-03 6.0E-01 6.1E-01 1.4E-03 2.6E-01 2.6E-01

2.3E-05 1.8E-02 1.8E-02 7.9E-06 7.6E-03 7.6E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.5E-01 3.4E+01 3.5E+01 1.5E-01 1.5E+01 1.5E+01

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Arsenic

Barium

Chromium, hexavalent

Cobalt

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW-37D

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.5E-01 1.9E+01 1.9E+01 8.4E-02 8.1E+00 8.2E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.4E-03 8.1E-01 8.2E-01 1.8E-03 3.5E-01 3.5E-01

ND ND ND ND ND ND

2.6E-03 3.9E-01 3.9E-01 8.8E-04 1.7E-01 1.7E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.6E-01 2.0E+01 2.0E+01 8.7E-02 8.6E+00 8.7E+00

MW-38S

Aluminum

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

6.2E-02 4.7E+00 4.7E+00 2.1E-02 2.0E+00 2.0E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

6.7E-03 1.0E+00 1.0E+00 2.3E-03 4.4E-01 4.4E-01

ND ND ND ND ND ND

1.2E-03 1.8E-01 1.8E-01 3.9E-04 7.5E-02 7.6E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

6.9E-02 5.9E+00 5.9E+00 2.4E-02 2.5E+00 2.5E+00

Mercury

Molybdenum

Copper

Fluoride

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-38D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

4.7E-01 3.6E+01 3.6E+01 1.6E-01 1.5E+01 1.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.2E-04 9.4E-02 9.5E-02 2.1E-04 4.0E-02 4.0E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.7E-01 3.6E+01 3.6E+01 1.6E-01 1.5E+01 1.6E+01

Thallium

Vanadium

Selenium

Silver

Zinc

Cumulative noncancer hazard index

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Beryllium

Cadmium

Arsenic

Barium

MW-39-50

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

8.2E-01 6.2E+01 6.3E+01 2.8E-01 2.7E+01 2.7E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.8E-04 7.3E-02 7.4E-02 1.6E-04 3.1E-02 3.1E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

8.2E-01 6.2E+01 6.3E+01 2.8E-01 2.7E+01 2.7E+01

Molybdenum

Nickel

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

Cobalt

Copper

MW-39-60

Aluminum

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.1E+01 9.3E+01 4.1E-01 3.9E+01 4.0E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-04 1.0E-01 1.0E-01 2.2E-04 4.3E-02 4.3E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.2E+01 9.3E+01 4.1E-01 3.9E+01 4.0E+01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Nickel

Nitrate as nitrogen

Selenium

Silver

Mercury

Molybdenum

Copper

Fluoride

MW-39-70

Aluminum

Antimony

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.4E+01 9.5E+01 4.2E-01 4.0E+01 4.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E-03 1.8E-01 1.8E-01 4.1E-04 7.8E-02 7.9E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.4E+01 9.5E+01 4.2E-01 4.0E+01 4.1E+01

Vanadium

Zinc

Silver

Thallium

Cumulative noncancer hazard index

Antimony

Arsenic

MW-39-80

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

2.2E+00 1.7E+02 1.7E+02 7.5E-01 7.2E+01 7.3E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E-03 1.7E-01 1.7E-01 3.8E-04 7.4E-02 7.4E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.2E+00 1.7E+02 1.7E+02 7.5E-01 7.2E+01 7.3E+01

Copper

Fluoride

MW-39-100

Aluminum

Antimony

Arsenic

Barium

Zinc

Cumulative noncancer hazard index

Thallium

Vanadium

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-03 2.3E-01 2.4E-01 5.2E-04 1.0E-01 1.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-03 2.3E-01 2.4E-01 5.2E-04 1.0E-01 1.0E-01

Cobalt

Copper

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Vanadium

Zinc

Cumulative noncancer hazard index

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Antimony

Arsenic

Barium

Beryllium

MW-40S

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

2.3E-02 1.8E+00 1.8E+00 7.9E-03 7.6E-01 7.7E-01

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

3.9E-03 5.9E-01 5.9E-01 1.3E-03 2.5E-01 2.5E-01

ND ND ND ND ND ND

2.0E-03 3.1E-01 3.1E-01 6.9E-04 1.3E-01 1.3E-01

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

2.9E-02 2.7E+00 2.7E+00 9.9E-03 1.1E+00 1.2E+00

Arsenic

Barium

Aluminum

Antimony

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-40D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E-02 4.7E+00 4.7E+00 1.1E-02 2.0E+00 2.0E+00

ND ND ND ND ND ND

1.5E-04 2.2E-02 2.3E-02 5.0E-05 9.6E-03 9.6E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E-02 4.7E+00 4.8E+00 1.1E-02 2.0E+00 2.0E+00Cumulative noncancer hazard index

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-43-25

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Cobalt

Copper

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.8E-01 2.9E+01 2.9E+01 1.3E-01 1.2E+01 1.2E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

6.8E-03 1.0E+00 1.0E+00 2.3E-03 4.4E-01 4.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.9E-01 3.0E+01 3.0E+01 1.3E-01 1.3E+01 1.3E+01

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Arsenic

Barium

Chromium, hexavalent

Cobalt

Selenium

Silver

Thallium

Vanadium

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

MW-44-115

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E-01 8.1E+00 8.2E+00 3.6E-02 3.5E+00 3.5E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

1.1E-02 1.6E+00 1.6E+00 3.6E-03 6.8E-01 6.9E-01

ND ND ND ND ND ND

1.1E-03 1.6E-01 1.6E-01 3.6E-04 7.0E-02 7.0E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-01 9.8E+00 9.9E+00 4.0E-02 4.2E+00 4.2E+00

MW-44-125

Aluminum

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

5.9E-02 4.4E+00 4.5E+00 2.0E-02 1.9E+00 1.9E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

5.9E-02 4.4E+00 4.5E+00 2.0E-02 1.9E+00 1.9E+00

Mercury

Molybdenum

Copper

Fluoride

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-45-095a
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

5.0E-02 3.8E+00 3.8E+00 1.7E-02 1.6E+00 1.6E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

1.7E-02 2.5E+00 2.5E+00 5.6E-03 1.1E+00 1.1E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

6.6E-02 6.3E+00 6.3E+00 2.2E-02 2.7E+00 2.7E+00

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Cumulative noncancer hazard index

MW-46-175

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.5E-02 1.2E+00 1.2E+00 5.2E-03 5.0E-01 5.1E-01

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-02 1.2E+00 1.2E+00 5.2E-03 5.0E-01 5.1E-01

Molybdenum

Nickel

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

Cobalt

Copper

MW-47-55

Aluminum

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.7E-02 5.8E+00 5.9E+00 2.6E-02 2.5E+00 2.5E+00

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.7E-02 5.8E+00 5.9E+00 2.6E-02 2.5E+00 2.5E+00

Cobalt

Copper

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Vanadium

Zinc

Cumulative noncancer hazard index

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Antimony

Arsenic

Barium

Beryllium

MW-50-095

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E+00 2.3E+02 2.4E+02 1.0E+00 9.9E+01 1.0E+02

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

3.9E-03 5.9E-01 5.9E-01 1.3E-03 2.5E-01 2.5E-01

ND ND ND ND ND ND

1.6E-03 2.4E-01 2.4E-01 5.4E-04 1.0E-01 1.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E+00 2.3E+02 2.4E+02 1.0E+00 1.0E+02 1.0E+02

Arsenic

Barium

Aluminum

Antimony

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-50-200
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E+00 9.6E+01 9.7E+01 4.3E-01 4.1E+01 4.2E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

3.1E-03 4.7E-01 4.8E-01 1.1E-03 2.0E-01 2.0E-01

ND ND ND ND ND ND

3.7E-03 5.6E-01 5.7E-01 1.3E-03 2.4E-01 2.4E-01

1.3E-03 2.0E-01 2.0E-01 4.4E-04 8.4E-02 8.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E+00 9.7E+01 9.9E+01 4.3E-01 4.2E+01 4.2E+01

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-51

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.4E-05 2.1E-03 2.1E-03 4.7E-06 9.0E-04 9.1E-04

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-05 2.1E-03 2.1E-03 4.7E-06 9.0E-04 9.1E-04

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Arsenic

Barium

Chromium, hexavalent

Cobalt

Selenium

Silver

Thallium

Vanadium

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

OW-1S

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.3E-05 2.0E-03 2.0E-03 4.5E-06 8.7E-04 8.7E-04

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.2E-04 3.3E-02 3.3E-02 7.4E-05 1.4E-02 1.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.9E-05 7.4E-03 7.4E-03 1.7E-05 3.2E-03 3.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.8E-04 4.2E-02 4.3E-02 9.5E-05 1.8E-02 1.8E-02

OW-1M

Aluminum

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.3E-04 3.4E-02 3.4E-02 7.7E-05 1.5E-02 1.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.6E-05 8.5E-03 8.6E-03 1.9E-05 3.6E-03 3.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E-03 4.1E-01 4.2E-01 9.3E-04 1.8E-01 1.8E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.5E-03 6.9E-01 6.9E-01 1.5E-03 2.9E-01 3.0E-01

ND ND ND ND ND ND

7.5E-03 1.1E+00 1.2E+00 2.6E-03 4.9E-01 4.9E-01

Mercury

Molybdenum

Copper

Fluoride

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

OW-1D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.7E-05 2.6E-03 2.6E-03 5.9E-06 1.1E-03 1.1E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E-04 4.2E-02 4.2E-02 9.3E-05 1.8E-02 1.8E-02

ND ND ND ND ND ND

1.1E-02 8.5E-01 8.6E-01 3.8E-03 3.6E-01 3.7E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-03 6.1E-01 6.1E-01 1.4E-03 2.6E-01 2.6E-01

ND ND ND ND ND ND

1.3E-03 2.0E-01 2.0E-01 4.4E-04 8.4E-02 8.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-02 1.7E+00 1.7E+00 5.7E-03 7.3E-01 7.3E-01

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Cumulative noncancer hazard index

OW-2S

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.8E-04 4.2E-02 4.2E-02 9.4E-05 1.8E-02 1.8E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.0E-05 7.6E-03 7.7E-03 1.7E-05 3.3E-03 3.3E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

9.3E-04 1.4E-01 1.4E-01 3.1E-04 6.0E-02 6.1E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E-03 1.9E-01 1.9E-01 4.3E-04 8.1E-02 8.2E-02

Thallium

Vanadium

Selenium

Silver

Zinc

Cumulative noncancer hazard index

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Beryllium

Cadmium

Arsenic

Barium

OW-2M

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.8E-04 4.3E-02 4.3E-02 9.6E-05 1.8E-02 1.8E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.2E-05 7.9E-03 8.0E-03 1.8E-05 3.4E-03 3.4E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

3.5E-03 5.3E-01 5.3E-01 1.2E-03 2.3E-01 2.3E-01

2.9E-05 2.2E-02 2.2E-02 9.9E-06 9.5E-03 9.5E-03

1.3E-03 1.9E-01 1.9E-01 4.3E-04 8.3E-02 8.3E-02

ND ND ND ND ND ND

1.2E-04 2.9E-02 2.9E-02 3.9E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.2E-03 8.2E-01 8.3E-01 1.8E-03 3.5E-01 3.5E-01

Molybdenum

Nickel

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

Cobalt

Copper

OW-2D

Aluminum

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.2E-03 4.8E-01 4.8E-01 1.1E-03 2.0E-01 2.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.2E-03 4.8E-01 4.8E-01 1.1E-03 2.0E-01 2.1E-01

Copper

Fluoride

OW-3D

Aluminum

Antimony

Arsenic

Barium

Zinc

Cumulative noncancer hazard index

Thallium

Vanadium

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

November 2009 Page 71 of 111



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.3E-05 2.0E-03 2.0E-03 4.5E-06 8.6E-04 8.7E-04

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.5E-03 5.7E-01 5.8E-01 2.5E-03 2.4E-01 2.5E-01

2.6E-03 3.9E-01 4.0E-01 8.8E-04 1.7E-01 1.7E-01

4.8E-05 7.2E-03 7.3E-03 1.6E-05 3.1E-03 3.1E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-03 1.8E-01 1.8E-01 4.0E-04 7.7E-02 7.7E-02

ND ND ND ND ND ND

3.2E-04 8.1E-02 8.1E-02 1.1E-04 3.5E-02 3.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-02 1.2E+00 1.2E+00 4.0E-03 5.3E-01 5.3E-01

Cobalt

Copper

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Vanadium

Zinc

Cumulative noncancer hazard index

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Antimony

Arsenic

Barium

Beryllium

OW-5S

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

3.4E-05 5.2E-03 5.2E-03 1.2E-05 2.2E-03 2.2E-03

2.4E-03 3.7E-01 3.7E-01 8.2E-04 1.6E-01 1.6E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

3.8E-04 5.8E-02 5.8E-02 1.3E-04 2.5E-02 2.5E-02

1.5E-03 2.2E-01 2.2E-01 4.9E-04 9.5E-02 9.5E-02

ND ND ND ND ND ND

3.4E-03 5.2E-01 5.2E-01 1.2E-03 2.2E-01 2.2E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E-03 4.0E-01 4.1E-01 9.0E-04 1.7E-01 1.7E-01

3.2E-05 2.4E-02 2.4E-02 1.1E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

3.4E-04 5.1E-02 5.2E-02 1.1E-04 2.2E-02 2.2E-02

1.6E-04 4.0E-02 4.0E-02 5.4E-05 1.7E-02 1.7E-02

ND ND ND ND ND ND

3.7E-03 5.6E-01 5.6E-01 1.2E-03 2.4E-01 2.4E-01

ND ND ND ND ND ND

1.5E-02 2.2E+00 2.3E+00 4.9E-03 9.6E-01 9.7E-01

Arsenic

Barium

Aluminum

Antimony

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

OW-5M
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

2.8E-05 4.2E-03 4.3E-03 9.5E-06 1.8E-03 1.8E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.2E-04 3.3E-02 3.3E-02 7.4E-05 1.4E-02 1.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.1E-05 7.7E-03 7.8E-03 1.7E-05 3.3E-03 3.3E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-03 6.1E-01 6.1E-01 1.4E-03 2.6E-01 2.6E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.3E-03 6.5E-01 6.6E-01 1.5E-03 2.8E-01 2.8E-01

ND ND ND ND ND ND

8.6E-03 1.3E+00 1.3E+00 2.9E-03 5.6E-01 5.6E-01

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

OW-5D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

2.8E-02 2.1E+00 2.2E+00 9.5E-03 9.1E-01 9.2E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.8E-02 2.1E+00 2.2E+00 9.5E-03 9.1E-01 9.2E-01

Copper

Fluoride

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Beryllium

Cadmium

PE-1

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

3.3E-01 2.5E+01 2.6E+01 1.1E-01 1.1E+01 1.1E+01

NS NS NS NS NS NS

1.5E-04 2.3E-02 2.3E-02 5.1E-05 9.9E-03 9.9E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

2.6E-05 2.0E-02 2.0E-02 9.0E-06 8.6E-03 8.6E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

5.7E-04 1.4E-01 1.4E-01 1.9E-04 6.2E-02 6.2E-02

3.3E-01 2.5E+01 2.6E+01 1.1E-01 1.1E+01 1.1E+01Cumulative noncancer hazard index

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Silver

Thallium

PGE-6

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Cobalt

Copper

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.6E+00 1.2E+02 1.2E+02 5.3E-01 5.1E+01 5.2E+01

NS NS NS NS NS NS

2.0E-04 3.0E-02 3.0E-02 6.7E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

4.6E-03 7.0E-01 7.1E-01 1.6E-03 3.0E-01 3.0E-01

3.3E-05 2.5E-02 2.5E-02 1.1E-05 1.1E-02 1.1E-02

2.1E-03 3.1E-01 3.1E-01 7.0E-04 1.3E-01 1.3E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

4.4E-05 1.1E-02 1.1E-02 1.5E-05 4.8E-03 4.8E-03

1.6E+00 1.2E+02 1.2E+02 5.3E-01 5.1E+01 5.2E+01

Selenium

Silver

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

PGE-7

Aluminum

Antimony

Copper

Fluoride

Mercury

Molybdenum

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

5.8E-03 8.9E-01 8.9E-01 2.0E-03 3.8E-01 3.8E-01

5.6E-05 4.3E-02 4.3E-02 1.9E-05 1.8E-02 1.8E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

2.6E-04 6.6E-02 6.6E-02 8.9E-05 2.8E-02 2.8E-02

6.2E-03 9.9E-01 1.0E+00 2.1E-03 4.3E-01 4.3E-01Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

PGE-8

Aluminum

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.8E-03 5.8E-01 5.8E-01 1.3E-03 2.5E-01 2.5E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.1E-04 1.3E-01 1.3E-01 1.7E-04 5.5E-02 5.5E-02

4.3E-03 7.0E-01 7.1E-01 1.5E-03 3.0E-01 3.0E-01

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Arsenic

Barium

Chromium, hexavalent

Cobalt

Selenium

Silver

Thallium

Vanadium

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Park Moabi-4

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.8E-01 5.9E+01 6.0E+01 2.7E-01 2.5E+01 2.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.8E-01 5.9E+01 6.0E+01 2.7E-01 2.5E+01 2.6E+01

PT-1D

Aluminum

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.6E-01 4.2E+01 4.3E+01 1.9E-01 1.8E+01 1.8E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.6E-01 4.2E+01 4.3E+01 1.9E-01 1.8E+01 1.8E+01

Mercury

Molybdenum

Copper

Fluoride

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

PT-2D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.4E+01 9.5E+01 4.2E-01 4.0E+01 4.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.4E+01 9.5E+01 4.2E-01 4.0E+01 4.1E+01

Thallium

Vanadium

Selenium

Silver

Zinc

Cumulative noncancer hazard index

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Beryllium

Cadmium

Arsenic

Barium

PT-3D

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.7E+00 1.3E+02 1.3E+02 5.7E-01 5.4E+01 5.5E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.7E+00 1.3E+02 1.3E+02 5.7E-01 5.4E+01 5.5E+01

Molybdenum

Nickel

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

Cobalt

Copper

PT-4D

Aluminum

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.7E-01 6.6E+01 6.6E+01 2.9E-01 2.8E+01 2.8E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.7E-01 6.6E+01 6.6E+01 2.9E-01 2.8E+01 2.8E+01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Nickel

Nitrate as nitrogen

Selenium

Silver

Mercury

Molybdenum

Copper

Fluoride

PT-5D

Aluminum

Antimony

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.8E-01 5.9E+01 6.0E+01 2.7E-01 2.5E+01 2.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.8E-01 5.9E+01 6.0E+01 2.7E-01 2.5E+01 2.6E+01

Vanadium

Zinc

Silver

Thallium

Cumulative noncancer hazard index

Antimony

Arsenic

PT-6D

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.4E-01 2.6E+01 2.6E+01 1.1E-01 1.1E+01 1.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.8E-03 8.8E-01 8.8E-01 2.0E-03 3.8E-01 3.8E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.4E-01 2.6E+01 2.7E+01 1.2E-01 1.1E+01 1.1E+01

Copper

Fluoride

PT-7S

Aluminum

Antimony

Arsenic

Barium

Zinc

Cumulative noncancer hazard index

Thallium

Vanadium

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.5E-01 4.9E+01 5.0E+01 2.2E-01 2.1E+01 2.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-03 1.0E+00 1.0E+00 2.3E-03 4.3E-01 4.3E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-01 5.0E+01 5.1E+01 2.2E-01 2.2E+01 2.2E+01

Cobalt

Copper

Cadmium

Chromium, hexavalent

Fluoride

Mercury

Vanadium

Zinc

Cumulative noncancer hazard index

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Antimony

Arsenic

Barium

Beryllium

PT-7M

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.0E+00 1.5E+02 1.6E+02 6.9E-01 6.6E+01 6.7E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.0E-03 3.0E-01 3.0E-01 6.6E-04 1.3E-01 1.3E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.0E+00 1.5E+02 1.6E+02 6.9E-01 6.6E+01 6.7E+01

Arsenic

Barium

Aluminum

Antimony

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

PT-7D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.9E-01 3.7E+01 3.8E+01 1.7E-01 1.6E+01 1.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-03 1.0E+00 1.0E+00 2.2E-03 4.3E-01 4.3E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.0E-01 3.8E+01 3.9E+01 1.7E-01 1.6E+01 1.7E+01

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

PT-8S

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E+00 8.4E+01 8.5E+01 3.8E-01 3.6E+01 3.7E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.4E-03 1.3E+00 1.3E+00 2.8E-03 5.4E-01 5.5E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E+00 8.6E+01 8.7E+01 3.8E-01 3.7E+01 3.7E+01

Copper

Fluoride

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Beryllium

Cadmium

PT-8M

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.8E+00 1.4E+02 1.4E+02 6.2E-01 6.0E+01 6.0E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.6E-03 3.9E-01 3.9E-01 8.7E-04 1.7E-01 1.7E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.8E+00 1.4E+02 1.4E+02 6.2E-01 6.0E+01 6.1E+01Cumulative noncancer hazard index

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Silver

Thallium

PT-8D

Aluminum

Fluoride

Mercury

Molybdenum

Nickel

Cobalt

Copper

Cadmium

Chromium, hexavalent

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.3E-01 2.5E+01 2.5E+01 1.1E-01 1.1E+01 1.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.3E-03 6.6E-01 6.6E-01 1.5E-03 2.8E-01 2.8E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.4E-01 2.6E+01 2.6E+01 1.1E-01 1.1E+01 1.1E+01

Selenium

Silver

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

PT-9S

Aluminum

Antimony

Copper

Fluoride

Mercury

Molybdenum

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-01 5.0E+01 5.1E+01 2.2E-01 2.1E+01 2.2E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.5E-03 9.8E-01 9.9E-01 2.2E-03 4.2E-01 4.2E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-01 5.1E+01 5.2E+01 2.3E-01 2.2E+01 2.2E+01Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

PT-9M

Aluminum

Silver

Thallium

Vanadium

Zinc

Nitrate as nitrogen

Selenium

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.4E+00 3.3E+02 3.4E+02 1.5E+00 1.4E+02 1.4E+02

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.5E-03 3.7E-01 3.7E-01 8.3E-04 1.6E-01 1.6E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.4E+00 3.3E+02 3.4E+02 1.5E+00 1.4E+02 1.5E+02

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Arsenic

Barium

Chromium, hexavalent

Cobalt

Selenium

Silver

Thallium

Vanadium

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

PT-9D

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.4E-01 7.1E+01 7.2E+01 3.2E-01 3.1E+01 3.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.4E-01 7.1E+01 7.2E+01 3.2E-01 3.1E+01 3.1E+01

PTI-1D

Aluminum

Molybdenum

Nickel

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cumulative noncancer hazard index

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.5E-01 1.1E+01 1.2E+01 5.1E-02 4.9E+00 5.0E+00

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.9E-03 7.4E-01 7.4E-01 1.6E-03 3.2E-01 3.2E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.6E-01 1.2E+01 1.2E+01 5.3E-02 5.2E+00 5.3E+00

Mercury

Molybdenum

Copper

Fluoride

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

PTR-1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.0E-01 6.8E+01 6.9E+01 3.0E-01 2.9E+01 2.9E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.8E-03 1.0E+00 1.0E+00 2.3E-03 4.4E-01 4.4E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.0E-01 6.9E+01 7.0E+01 3.1E-01 3.0E+01 3.0E+01

Cadmium

Chromium, hexavalent

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Cumulative noncancer hazard index

PTR-2

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E+00 8.8E+01 8.9E+01 3.9E-01 3.8E+01 3.8E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-03 2.2E-01 2.2E-01 4.8E-04 9.3E-02 9.3E-02

9.0E-03 1.4E+00 1.4E+00 3.1E-03 5.9E-01 5.9E-01

1.3E-03 3.3E-01 3.4E-01 4.5E-04 1.4E-01 1.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

6.8E-05 1.7E-02 1.7E-02 2.3E-05 7.3E-03 7.4E-03

1.2E+00 9.0E+01 9.1E+01 4.0E-01 3.9E+01 3.9E+01

Thallium

Vanadium

Selenium

Silver

Zinc

Cumulative noncancer hazard index

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Beryllium

Cadmium

Arsenic

Barium

TW-1

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

2.7E-05 4.1E-03 4.1E-03 9.1E-06 1.7E-03 1.8E-03

5.5E-02 8.3E+00 8.4E+00 1.9E-02 3.6E+00 3.6E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E+00 1.0E+02 1.1E+02 4.6E-01 4.4E+01 4.5E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E-03 2.4E-01 2.4E-01 5.4E-04 1.0E-01 1.0E-01

7.2E-04 1.1E-01 1.1E-01 2.4E-04 4.7E-02 4.7E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.7E-05 1.9E-02 1.9E-02 2.6E-05 8.3E-03 8.3E-03

1.4E+00 1.1E+02 1.1E+02 4.8E-01 4.8E+01 4.9E+01

Molybdenum

Nickel

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Cadmium

Chromium, hexavalent

Cobalt

Copper

TW-2S

Aluminum

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

5.6E-02 8.4E+00 8.5E+00 1.9E-02 3.6E+00 3.6E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E+00 1.2E+02 1.2E+02 5.3E-01 5.0E+01 5.1E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.6E-03 5.5E-01 5.5E-01 1.2E-03 2.3E-01 2.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E+00 1.3E+02 1.3E+02 5.5E-01 5.4E+01 5.5E+01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Nickel

Nitrate as nitrogen

Selenium

Silver

Mercury

Molybdenum

Copper

Fluoride

TW-2D

Aluminum

Antimony

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.0E-01 6.0E+01 6.1E+01 2.7E-01 2.6E+01 2.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.0E-01 6.0E+01 6.1E+01 2.7E-01 2.6E+01 2.6E+01

Vanadium

Zinc

Silver

Thallium

Cumulative noncancer hazard index

Antimony

Arsenic

TW-3D

Aluminum

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.7E-03 4.3E-01 4.4E-01 1.9E-03 1.9E-01 1.9E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.7E-03 4.3E-01 4.4E-01 1.9E-03 1.9E-01 1.9E-01

Thallium

Vanadium

Selenium

Silver

Zinc

Cumulative noncancer hazard index

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Copper

Fluoride

Beryllium

Cadmium

TW-4

Aluminum

Antimony

Arsenic

Barium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E-03 2.0E-01 2.0E-01 4.5E-04 8.6E-02 8.6E-02

4.1E-05 1.0E-02 1.0E-02 1.4E-05 4.4E-03 4.4E-03

1.4E-03 2.1E-01 2.1E-01 4.6E-04 9.0E-02 9.1E-02

Zinc

Cumulative noncancer hazard index

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

CW-1M

Copper

Fluoride

Arsenic

Barium

Aluminum

Antimony

Selenium

Silver

Beryllium

Cadmium

Chromium, hexavalent

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

1.6E-05 2.4E-03 2.4E-03 5.3E-06 1.0E-03 1.0E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E-04 3.6E-02 3.7E-02 8.2E-05 1.6E-02 1.6E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-03 5.2E-01 5.2E-01 1.2E-03 2.2E-01 2.2E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-03 2.1E-01 2.1E-01 4.7E-04 9.0E-02 9.0E-02

3.2E-05 8.2E-03 8.2E-03 1.1E-05 3.5E-03 3.5E-03

5.1E-03 7.7E-01 7.8E-01 1.7E-03 3.3E-01 3.3E-01

Barium

Beryllium

Cadmium

Chromium, hexavalent

Nitrate as nitrogen

Selenium

Silver

Thallium

Cumulative noncancer hazard index

Molybdenum

Nickel

Antimony

Arsenic

CW-1D

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E-03 2.4E-01 2.4E-01 5.3E-04 1.0E-01 1.0E-01

3.3E-05 8.3E-03 8.3E-03 1.1E-05 3.5E-03 3.6E-03

1.6E-03 2.5E-01 2.5E-01 5.4E-04 1.1E-01 1.1E-01

Selenium

Silver

Zinc

Cumulative noncancer hazard index

Thallium

Vanadium

Aluminum

Antimony

Nickel

Nitrate as nitrogen

Copper

Fluoride

Mercury

Molybdenum

Arsenic

Barium

Chromium, hexavalent

Cobalt

Beryllium

Cadmium

CW-2M
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E-04 3.6E-02 3.7E-02 8.2E-05 1.6E-02 1.6E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E-02 4.6E+00 4.7E+00 1.0E-02 2.0E+00 2.0E+00

ND ND ND ND ND ND

5.2E-03 7.8E-01 7.9E-01 1.8E-03 3.4E-01 3.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 2.7E-01 2.7E-01 5.9E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

3.8E-02 5.7E+00 5.8E+00 1.3E-02 2.5E+00 2.5E+00

Chromium, hexavalent

Cumulative noncancer hazard index

Aluminum

Antimony

Molybdenum

Nickel

Arsenic

Cobalt

Copper

Barium

Beryllium

Cadmium

Fluoride

Mercury

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

CW-2D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.1E-04 3.2E-02 3.2E-02 7.1E-05 1.4E-02 1.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.5E-03 3.8E-01 3.8E-01 8.5E-04 1.6E-01 1.6E-01

ND ND ND ND ND ND

1.1E-03 1.7E-01 1.7E-01 3.8E-04 7.3E-02 7.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E-03 2.0E-01 2.0E-01 4.4E-04 8.5E-02 8.5E-02

ND ND ND ND ND ND

5.2E-03 7.8E-01 7.9E-01 1.7E-03 3.3E-01 3.4E-01

Silver

Zinc

Cumulative noncancer hazard index

Arsenic

Barium

Thallium

Vanadium

Chromium, hexavalent

Molybdenum

Beryllium

Cadmium

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

CW-3M

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E-04 3.6E-02 3.7E-02 8.2E-05 1.6E-02 1.6E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.5E-03 8.3E-01 8.4E-01 1.9E-03 3.6E-01 3.6E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-02 2.6E+00 2.7E+00 5.9E-03 1.1E+00 1.1E+00

1.5E-03 2.3E-01 2.3E-01 5.2E-04 1.0E-01 1.0E-01

ND ND ND ND ND ND

2.5E-02 3.7E+00 3.8E+00 8.4E-03 1.6E+00 1.6E+00Cumulative noncancer hazard index

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Copper

Silver

Thallium

Vanadium

Zinc

Antimony

Arsenic

Barium

Beryllium

Fluoride

Cadmium

Chromium, hexavalent

Cobalt

CW-3D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-04 3.0E-02 3.1E-02 6.8E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.1E-05 9.2E-03 9.3E-03 2.1E-05 4.0E-03 4.0E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-03 1.8E-01 1.8E-01 3.9E-04 7.5E-02 7.6E-02

ND ND ND ND ND ND

1.4E-03 2.1E-01 2.2E-01 4.8E-04 9.2E-02 9.3E-02

Vanadium

Mercury

Molybdenum

Selenium

Silver

Fluoride

Nickel

Nitrate as nitrogen

Zinc

Cumulative noncancer hazard index

Thallium

Cadmium

Chromium, hexavalent

Cobalt

CW-4M

Copper

Aluminum

Antimony

Arsenic

Barium

Beryllium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.1E-04 3.2E-02 3.2E-02 7.2E-05 1.4E-02 1.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.8E-05 7.3E-03 7.3E-03 1.6E-05 3.1E-03 3.1E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

3.6E-03 5.4E-01 5.4E-01 1.2E-03 2.3E-01 2.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E-03 2.0E-01 2.0E-01 4.4E-04 8.5E-02 8.5E-02

ND ND ND ND ND ND

5.1E-03 7.8E-01 7.8E-01 1.7E-03 3.3E-01 3.3E-01

Barium

Beryllium

Cobalt

Copper

Cadmium

Chromium, hexavalent

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Molybdenum

Nickel

Fluoride

Mercury

Antimony

Arsenic

CW-4D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table G-5.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – Well-Specific:  
Sensitivity Analysis

Groundwater Noncancer Health Hazard

Constituent of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

Notes:

ND = not detected or not detected above background concentrations

NS = not sampled
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well EPC Screening Criteria
Ratio of EPC to 

Screening Criteria

(mg/L) (mg/L)

MW-9 0.00224 0.015 0.15

MW-10 0.00249 0.015 0.17

MW-11 0.00144 0.015 0.096

MW-12 0.00176 0.015 0.12

MW-14 0.00326 0.015 0.22

MW-15 0.00254 0.015 0.17

MW-20-70 0.00125 0.015 0.083

MW-20-100 0.00574 0.015 0.38

MW-20-130 0.00377 0.015 0.25

MW-22 0.0163 0.015 1.1

MW-23 0.00638 0.015 0.43

MW-26 0.00193 0.015 0.13

MW-27-20 0.0097 0.015 0.65

MW-28-25 0.00677 0.015 0.45

MW-29 0.00277 0.015 0.18

MW-30-30 0.0381 0.015 2.5

MW-31-60 0.00551 0.015 0.37

MW-34-55 0.00236 0.015 0.16

MW-43-25 0.00247 0.015 0.16

MW-51 0.0026 0.015 0.17

OW-1S 0.00138 0.015 0.092

Table G-6.  Comparison of Estimated Lead EPCs to the California Action Level – 
Well-Specific:  Sensitivity Analysis
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Well EPC Screening Criteria
Ratio of EPC to 

Screening Criteria

(mg/L) (mg/L)

Table G-6.  Comparison of Estimated Lead EPCs to the California Action Level – 
Well-Specific:  Sensitivity Analysis

OW-1M 0.00132 0.015 0.088

OW-2M 0.00123 0.015 0.082

OW-2D 0.00129 0.015 0.086

OW-3S 0.00205 0.015 0.14

OW-3D 0.00173 0.015 0.12

OW-5S 0.00119 0.015 0.079

OW-5M 0.00171 0.015 0.11

OW-5D 0.00125 0.015 0.083

PGE-6 0.00367 0.015 0.24

TW-1 0.00204 0.015 0.14

CW-1M 0.00156 0.015 0.10

CW-1D 0.00139 0.015 0.093

CW-2M 0.00172 0.015 0.11

CW-3M 0.00131 0.015 0.087

CW-4M 0.00163 0.015 0.11

Notes:
(1) Screening criteria for lead is the California Action Level for lead because no MCL is promulgated.
(2) California Action Level for lead provided in CCR Title 22, Division 4, Chapter 17.5, Article 3, Section 64678.
(3) Wells where lead was either not detected or not sampled are not shown.

EPC = exposure point concentration
mg/L = milligram(s) per liter
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Cumulative Estimated 
Noncancer Hazard Index Aluminum Antimony Arsenic Barium Beryllium Cadmium

Chromium, 
hexavalent Cobalt Copper Fluoride Mercury Molybdenum Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium Zinc

MW-1 2.71 0 ND ND ND ND ND ND ND ND 84 ND 5 1 9 ND ND ND ND ND

MW-3 0.94 0 ND ND ND ND ND ND ND ND ND ND 47 10 43 ND ND ND ND ND

MW-4 0.29 1 ND ND ND ND ND ND ND ND ND ND ND 18 81 ND ND ND ND ND

MW-5 2.14 0 ND ND ND ND ND ND ND ND ND ND 55 2 32 11 ND ND ND ND

MW-6 8.48 0 ND ND ND ND ND ND ND ND 100 ND ND ND ND ND ND ND ND ND

MW-7 0.34 ND ND ND ND ND ND ND ND ND ND ND ND 11 89 ND ND ND ND ND

MW-8 1.68 ND ND ND ND ND ND 55 ND 1 ND ND ND 2 43 ND ND ND ND ND

MW-9 8.11 ND ND ND ND ND ND 93 ND 0 ND ND ND 0 4 2 1 ND ND 1

MW 10 64 80 0 0 ND ND ND ND 68 ND 0 27 ND 3 0 1 0 0 ND 1 0

Well

Table G-7.  Percentage Contributions by COPCs to Estimated Potential Cumulative Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific:  Sensitivity Analysis

MW-10 64.80 0 0 ND ND ND ND 68 ND 0 27 ND 3 0 1 0 0 ND 1 0

MW-11 19.19 ND ND ND 0 ND ND 97 ND 0 ND ND ND 0 2 1 ND ND ND 0

MW-12 56.20 0 1 40 ND ND ND 51 ND 0 ND ND 1 0 ND ND ND 5 1 ND

MW-13 0.14 ND ND ND ND ND ND ND ND 7 ND ND ND 60 ND ND ND ND ND 32

MW-14 1.49 ND ND ND ND ND ND 63 11 1 ND ND ND 3 20 ND ND ND ND 3

MW-15 0.59 NS NS ND ND NS NS 59 NS 3 ND NS ND 4 27 ND NS NS ND 7

MW-19 19.53 ND ND ND ND ND ND 100 ND 0 ND ND ND 0 ND ND ND ND ND 0

MW-20-70 210.01 ND 0 ND ND ND ND 99 ND 0 ND ND ND 0 0 0 ND ND 0 0

MW-20-100 167.45 NS 4 ND ND ND ND 95 ND 0 ND ND ND 0 0 ND ND ND ND 0

MW-20-130 186.77 ND ND ND ND ND ND 99 0 0 ND ND 0 0 0 0 ND ND 0 0

MW-21 0.97 ND ND ND ND ND ND ND ND 4 ND ND 40 16 ND 32 ND ND ND 7

MW-22 2.37 NS ND ND 3 ND ND ND 30 5 ND 2 19 20 4 ND ND ND 15 2

MW-23 0.71 NS ND ND 38 ND ND ND ND 4 ND ND ND 37 ND 13 ND ND ND 8

MW 24A 76 54 NS ND 4 0 ND ND 95 ND 0 ND ND 0 0 1 0 ND ND ND 0MW-24A 76.54 NS ND 4 0 ND ND 95 ND 0 ND ND 0 0 1 0 ND ND ND 0

MW-24B 107.85 ND ND ND ND ND ND 98 ND 0 ND ND 1 0 1 0 ND ND ND 0

MW-24BR 1.02 NS NS NS 7 NS NS 27 NS 2 ND NS 59 2 ND NS NS NS ND 2

MW-25 51.16 ND ND ND ND ND ND 100 ND 0 ND ND ND 0 ND 0 ND ND ND 0

MW-26 81.44 NS ND ND ND ND ND 99 ND 0 ND ND 1 0 0 0 ND ND ND 0

MW-27-20 0.27 ND NS NS 20 NS NS ND NS 11 ND NS ND 55 ND NS NS NS ND 14

MW-28-25 0.14 ND NS NS 45 NS NS ND NS 10 ND NS ND 21 ND NS NS NS ND 24

MW-28-90 0.00 NS NS NS ND NS NS ND NS NS ND NS NS NS ND NS NS NS NS NS

MW-29 0.14 NS NS NS 38 NS NS ND NS 12 ND NS ND 24 ND NS NS NS ND 27

MW-30-30 2.33 ND ND ND 5 ND ND ND ND 2 ND ND 17 36 16 ND ND ND 21 2

MW-30-50 28.67 NS NS NS ND NS NS 100 NS 0 ND NS NS ND ND NS NS NS NS 0

MW-31-60 84.49 ND ND ND ND ND ND 99 ND 0 ND ND ND 0 0 ND ND ND 0 0

MW-31-135 6.13 NS NS ND ND NS NS 100 NS ND ND NS ND ND ND ND NS NS ND ND

MW-32-20 1.67 ND NS NS 99 NS NS ND NS ND ND NS NS ND ND NS NS NS NS 1MW-32-20 1.67 ND NS NS 99 NS NS ND NS ND ND NS NS ND ND NS NS NS NS 1

MW-32-35 0.07 ND ND ND ND ND ND ND ND ND ND ND ND ND NS ND ND ND ND 100

MW-33-40 9.17 ND NS NS ND NS NS ND NS 0 100 NS NS ND ND NS NS NS NS 0

MW-33-90 0.59 ND ND ND ND ND ND ND ND 15 ND ND 81 ND ND ND ND ND ND 4

MW-33-150 0.00 NS NS NS ND NS NS ND NS NS ND NS NS NS ND NS NS NS NS NS

MW-33-210 0.27 ND ND ND ND ND ND ND 100 ND ND ND ND ND ND ND ND ND ND ND

MW-34-55 3.51 ND 20 ND ND ND ND ND ND 0 ND ND ND 1 NS 1 2 ND 76 ND
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Cumulative Estimated 
Noncancer Hazard Index Aluminum Antimony Arsenic Barium Beryllium Cadmium

Chromium, 
hexavalent Cobalt Copper Fluoride Mercury Molybdenum Nickel

Nitrate as 
nitrogen Selenium Silver Thallium Vanadium ZincWell

Table G-7.  Percentage Contributions by COPCs to Estimated Potential Cumulative Noncancer Hazard Indices:  Future Hypothetical Child Groundwater User – Well-Specific:  Sensitivity Analysis

MW-34-80 0.32 1 ND ND ND ND ND ND 88 2 ND ND ND 8 NS ND ND ND ND ND

MW-34-100 15.84 ND ND ND ND ND ND 97 ND ND ND ND 3 ND ND ND ND ND ND ND

MW-35-60 0.80 ND ND ND ND ND ND 100 ND ND ND ND ND ND ND ND ND ND ND ND

MW-35-135 0.57 ND ND ND ND ND ND 100 ND ND ND ND ND ND ND ND ND ND ND ND

MW-36-20 0.00 NS NS NS ND NS NS ND NS NS ND NS NS NS NS NS NS NS NS NS

MW-36-40 0.00 NS NS NS ND NS NS ND NS NS ND NS NS NS NS NS NS NS NS NS

MW-36-50 0.00 NS NS NS ND NS NS ND NS NS ND NS NS NS NS NS NS NS NS NS

MW-36-70 0.00 NS NS NS ND NS NS ND NS NS ND NS NS NS NS NS NS NS NS NS

MW 36 90 54 95 NS NS NS ND NS NS 100 NS NS ND NS NS NS ND NS NS NS NS NSMW-36-90 54.95 NS NS NS ND NS NS 100 NS NS ND NS NS NS ND NS NS NS NS NS

MW-36-100 33.49 NS NS NS ND NS NS 100 NS NS ND NS NS NS ND NS NS NS NS NS

MW-37S 0.00 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

MW-37D 34.86 ND ND ND ND ND ND 98 1 ND ND ND 2 0 ND ND ND ND ND ND

MW-38S 20.34 ND ND ND ND ND ND 94 ND ND ND ND 4 ND 2 ND ND ND ND ND

MW-38D 5.93 NS NS ND ND NS NS 80 NS ND ND NS 17 ND 3 ND NS NS ND ND

MW-39-40 0.00 NS NS NS ND NS NS ND NS NS ND NS NS NS NS NS NS NS NS NS

MW-39-50 36.41 NS NS NS ND NS NS 100 NS NS ND NS NS NS 0 NS NS NS NS NS

MW-39-60 63.14 ND ND ND ND ND ND 100 ND ND ND ND ND ND 0 ND ND ND ND ND

MW-39-70 92.72 NS NS NS ND NS NS 100 NS NS ND NS NS NS 0 NS NS NS NS NS

MW-39-80 95.12 NS NS NS ND NS NS 100 NS NS ND NS NS NS 0 NS NS NS NS NS

MW-39-100 170.09 NS NS NS ND NS NS 100 NS NS ND NS NS NS 0 NS NS NS NS NS

MW-40S 0.24 ND ND ND ND ND ND ND ND ND ND ND ND ND 100 ND ND ND ND ND

MW 40D 2 70 NS NS ND ND NS NS 67 NS ND ND NS 22 ND 11 ND NS NS ND NDMW-40D 2.70 NS NS ND ND NS NS 67 NS ND ND NS 22 ND 11 ND NS NS ND ND

MW-41S 0.00 NS NS NS NS NS NS ND NS NS ND NS NS NS ND NS NS NS NS NS

MW-41M 0.00 NS NS NS NS NS NS ND NS NS ND NS NS NS ND NS NS NS NS NS

MW-43-25 4.76 ND ND 100 ND 0 ND ND ND ND ND ND ND ND NS ND ND ND ND ND

MW-43-75 0.00 ND NS NS ND NS NS ND NS NS ND NS NS NS NS NS NS NS NS NS

MW-43-90 0.00 ND NS NS ND NS NS ND NS NS ND NS NS NS NS NS NS NS NS NS

MW-44-115 30.10 NS ND ND ND ND ND 97 ND ND NS ND 3 ND ND ND ND ND ND ND

MW-44-125 9.93 NS NS ND ND NS NS 82 NS ND ND NS 16 ND 2 ND NS NS ND ND

MW-45-095a 4.49 NS NS ND ND NS NS 100 NS ND ND NS ND ND ND ND NS NS ND ND

MW-46-175 6.32 NS NS ND ND NS NS 60 NS ND ND NS 40 ND ND ND NS NS ND ND

MW-46-205 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS

MW-47-55 1.18 NS NS ND ND NS NS 100 NS ND ND NS ND ND ND ND NS NS ND ND

MW-47-115 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS

MW-49-135 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NSMW-49-135 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS

MW-49-275 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS

MW-50-095 5.89 NS NS NS NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

MW-50-200 235.96 NS ND ND ND ND ND 100 ND ND NS ND 0 ND 0 ND ND ND ND ND

MW-51 98.61 NS ND ND ND ND ND 99 ND ND NS ND 0 ND 1 0 ND ND ND ND

MW-52S 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS

MW-52M 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS
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MW-52D 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS

MW-53M 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS

OW-1S 0.00 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

OW-1M 0.04 5 ND ND ND 78 ND ND ND 17 ND ND ND ND ND ND ND ND ND ND

OW-1D 1.15 ND ND ND ND 3 ND ND ND 1 ND ND 36 ND ND ND ND ND 60 ND

OW-2S 1.71 0 ND ND ND 2 ND 50 ND ND ND ND 36 ND 12 ND ND ND ND ND

OW-2M 0.19 ND ND ND ND 22 ND ND ND 4 ND ND ND ND 74 ND ND ND ND ND

OW-2D 0.83 ND ND ND ND 5 ND ND ND 1 ND ND 64 3 23 ND 4 ND ND ND

OW 3S 0 00 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NDOW-3S 0.00 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

OW-3M 0.00 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

OW-3D 0.48 ND ND ND ND ND ND ND ND ND ND ND 100 ND ND ND ND ND ND ND

OW-5S 1.24 0 ND ND ND ND ND 46 32 1 ND ND ND ND 15 ND 7 ND ND ND

OW-5M 2.26 0 16 ND ND 3 10 ND 23 ND ND ND 18 1 ND 2 2 ND 25 ND

OW-5D 1.32 0 ND ND ND 3 ND ND ND 1 ND ND 47 ND ND ND ND ND 50 ND

PE-1 2.16 NS NS ND ND NS NS 100 NS NS ND NS NS NS ND NS NS NS NS NS

PGE-6 25.73 NS NS NS ND NS NS 99 NS 0 ND NS ND 0 ND NS NS NS ND 1

PGE-7 121.58 NS NS NS ND NS NS 99 NS 0 ND NS 1 0 0 NS NS NS ND 0

PGE-8 1.00 NS NS NS ND NS NS ND NS ND ND NS 89 4 ND NS NS NS ND 7

Park Moabi-4 0.71 NS ND ND ND ND ND ND ND ND NS ND ND ND 82 ND ND ND ND 18

PT-1D 60.02 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-2D 42.96 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT 3S 0 00 NS NS ND NS NS NS ND NS NS NS NS NS NS NS NS NS NS NS NSPT-3S 0.00 NS NS ND NS NS NS ND NS NS NS NS NS NS NS NS NS NS NS NS

PT-3D 95.43 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-4D 128.68 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-5D 66.50 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-6D 60.24 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PT-7S 26.79 NS NS ND NS NS NS 97 NS NS NS NS NS NS 3 NS NS NS NS NS

PT-7M 51.10 NS NS ND NS NS NS 98 NS NS NS NS NS NS 2 NS NS NS NS NS

PT-7D 157.04 NS NS ND NS NS NS 100 NS NS NS NS NS NS 0 NS NS NS NS NS

PT-8S 38.79 NS NS ND NS NS NS 97 NS NS NS NS NS NS 3 NS NS NS NS NS

PT-8M 86.78 NS NS ND NS NS NS 99 NS NS NS NS NS NS 1 NS NS NS NS NS

PT-8D 141.59 NS NS ND NS NS NS 100 NS NS NS NS NS NS 0 NS NS NS NS NS

PT-9S 26.14 NS NS ND NS NS NS 97 NS NS NS NS NS NS 3 NS NS NS NS NS

PT-9M 51.51 NS NS ND NS NS NS 98 NS NS NS NS NS NS 2 NS NS NS NS NS

PT-9D 339.34 NS NS ND NS NS NS 100 NS NS NS NS NS NS 0 NS NS NS NS NSPT-9D 339.34 NS NS ND NS NS NS 100 NS NS NS NS NS NS 0 NS NS NS NS NS

PTI-1D 72.33 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

PTR-1 12.36 NS NS ND NS NS NS 94 NS NS NS NS NS NS 6 NS NS NS NS NS

PTR-2 69.91 NS NS ND NS NS NS 99 NS NS NS NS NS NS 1 NS NS NS NS NS

TW-1 91.33 ND ND ND ND ND ND 98 ND ND NS ND ND ND 0 2 0 ND ND 0

TW-2S 113.85 0 7 ND ND ND ND 92 ND ND ND ND ND ND 0 0 ND ND ND 0

TW-2D 127.94 ND 7 ND ND ND ND 93 ND ND ND ND 0 ND ND ND ND ND ND ND
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TW-3D 61.27 NS NS ND NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

TW-4 0.44 NS NS NS NS NS NS 100 NS NS NS NS NS NS ND NS NS NS NS NS

TW-5 0.00 NS NS NS NS NS NS ND NS NS NS NS NS NS ND NS NS NS NS NS

CW-1M 0.21 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 95 5

CW-1D 0.78 0 ND ND ND 5 ND ND ND ND ND ND 67 ND ND ND ND ND 27 1

CW-2M 0.25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 97 3

CW-2D 5.77 ND ND ND ND 1 ND ND ND ND 81 ND 14 ND ND ND ND ND 5 ND

CW-3M 0.79 ND ND ND ND 4 ND ND ND ND ND ND 49 ND 22 ND ND ND 25 ND

CW 3D 3 76 ND ND ND ND 1 ND ND ND ND ND ND 22 ND ND ND ND 70 6 NDCW-3D 3.76 ND ND ND ND 1 ND ND ND ND ND ND 22 ND ND ND ND 70 6 ND

CW-4M 0.22 ND ND ND ND 14 ND ND ND 4 ND ND ND ND ND ND ND ND 82 ND

CW-4D 0.78 ND ND ND ND 4 ND ND ND 1 ND ND 69 ND ND ND ND ND 25 ND

Cumulative Hazard 4330 0 1 1 0 0 0 96 0 0 1 0 1 0 0 0 0 0 0 0

Notes:

(1) Shown is the percentage contribution by COPCs to the estimated potential cumulative noncancer hazard index for the hypothetical child groundwater user.

COPC = constituent of potential concern
ND = not detected or not detected above background concentrations
NS = not sampled
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Appendix H 

 

 

Human Health and Ecological 
Surface Water Criteria 
(Tables 5-1 and 7-1 from RAWP 
[ARCADIS, 2008]) 



Table 5-1
Human Health Surface Water Screening Values

PG&E Topock
Needles, California

Human Health and Ecological Risk Assessment Work Plan

California Toxic Rule Criteria National Ambient Water Quality Criteria 
Inland Surface Waters For Human Health and Welfare Protection

Human Health (30-day average) Noncancer Health Effects One-in-a-Million Cancer Risk Estimate
Drinking Water Sources
(consumption of water 
and aquatic organisms)

Other Waters
(consumption of aquatic 

organisms only)

Drinking Water Sources
(consumption of water 
and aquatic organisms)

Other Waters
(consumption of aquatic 

organisms only)

Drinking Water Sources
(consumption of water 
and aquatic organisms)

Other Waters
(consumption of aquatic 

organisms only)
Aluminum 1000 NA NA NA NA NA NA 1000
Antimony 6 14 4300 5.6 640 NA NA 6

Arsenic 10 NA NA NA NA 0.018 0.14 10 b

Barium 1000 NA NA 1000 NA NA NA 1000
Beryllium 4 NA NA NA NA NA NA 4
Cadmium 5 NA NA NA NA NA NA 5
Chromium, hexavalent NA NA NA NA NA NA NA NA
Chromium, total 50 NA NA NA NA NA NA 50
Cobalt NA NA NA NA NA NA NA NA

Copper 1000 c 1300 NA 1300 NA NA NA 1000

Lead 15 d NA NA NA NA NA NA 15

Manganese 50 c NA NA 50 100 NA NA 50
Mercury 2 0.05 0.051 NA NA NA NA 0.05
Molybdenum NA NA NA NA NA NA NA NA
Nickel 100 610 4600 610 4600 NA NA 100
Selenium 50 NA NA 170 4200 NA NA 50

Silver 100 c NA NA NA NA NA NA 100
Thallium 2 1.7 6.3 0.24 0.47 NA NA 1.7

Vanadium 50 e NA NA NA NA NA NA 50

Zinc 5000 c NA NA 7400 26000 NA NA 5000

Notes:
Values in units of micrograms per liter (µg/L).

c. California Secondary MCL provided when Primary MCL not promulgated.
d. California Action Level for lead provided in CCR Title 22, Division 4, Chapter 17.5, Article 3, Section 64678.
e. California Department of Public Health Drinking Water Notification Level provided when neither California Primary or Secondary MCL are promulgated.

NA  =  Not applicable or not available.
T  =  Total Recoverable.

Sources:

USEPA. 2002. National Recommended Water Quality Criteria. EPA 822-R-02-047. U.S. Environmental Protection Agency, Office of Water, Washington, D.C. November. Available at: http://www.epa.gov/waterscience/criteria/wqcriteria.html

Chosen 

Criteriaa

a. The selection of surface water criteria is the lowest value of either the maximum contaminant level (MCL), or the California Toxic Rule (CTR) Criteria.  If a CTR criteria doesn’t exist, the chosen critieria is the lower of either the MCL or the 
National Ambient Water Quality Criteria (NAWQC).  This hierarchy places preference on regulatory criteria (MCLs or CTR criteria) over recommended criteria (NAWQC). 

b. For arsenic, although the NAWQC based on drinking water source is the lowest value, this value is not chosen because as indicated in the U.S. Environmental Protection Agency (USEPA) CTR, the USEPA is specifically not promulgating 
human health criteria for arsenic due to uncertainties associated with the health effects of arsenic.  

USEPA. 2000. Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California; Rule. 40 CFR 131. U.S. Environmental Protection Agency. May. Available at: 
http://www.epa.gov/waterscience/standards/ctr/toxic.pdf 

California Code of
Regulations

Title 22 Metals

California 
Primary 

Maximum 
Contaminant 

Level
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Table 7-1
Ecological Surface Water Screening Values

PG&E Topock
Needles, California

Human Health and Ecological Risk Assessment Work Plan

Analytes
CTR Criteria

(µg/L)

NAWQC 
Freshwater 

CCC
(µg/L)

Tier II SCV 
(µg/L)

Chosen 
Criteria
(µg/L)

Hardness 
Adjusted 
Criteria 
(µg/L)

Source Comments

Antimony NA NA 30 30 NA Tier II SCV USEPA (1988) FCV as cited in Suter and Tsao (1996).
Arsenic 150 150 3.1 150 NA CTR/NAWQC
Barium NA NA 4.0 4.0 NA Tier II SCV
Beryllium NA NA 0.66 0.66 NA Tier II SCV
Cadmium 2.2 0.25 NR 2.2 5.0 CTR Adjusted for hardness of 300 mg/L.
Chromium, hexavalent 11 11 NR 11 NA CTR/NAWQC

Chromium, total dissolveda 180 74 NR 180 438 CTR Adjusted for hardness of 300 mg/L.
Cobalt NA NA 23 23 NA Tier II SCV

Copper 9.0 9.0 NR 9.0 23 CTR/NAWQC

Adjusted for hardness of 300 mg/L. Also, when 
concentration of dissolved organic carbon is elevated, 
copper is substantially less toxic and use of Water-
Effect Ratios might be appropriate (USEPA, 2002).

Lead 2.5 2.5 NR 2.5 8 CTR/NAWQC

Adjusted for hardness of 300 mg/L.  USEPA is actively 
working on this criteria and so this recommended water 
quality criteria may change substantially in the near 
future (USEPA, 2002).

Manganese NA NA 120 120 NA Tier II SCV
Mercury NA 0.77 1.30 0.77 NA NAWQC
Molybdenum NA NA 370 370 NA Tier II SCV
Nickel 52 52 NR 52 132 CTR/NAWQC Adjusted for hardness of 300 mg/L.
Selenium 5.0 5.0 NA 5.0 NA CTR/NAWQC

Silver NA NA 0.36 0.36 NA Tier II SCV
The SCV was estimated from the FAV and acute-
chronic ratios for three species.
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Table 7-1
Ecological Surface Water Screening Values

PG&E Topock
Needles, California

Human Health and Ecological Risk Assessment Work Plan

Analytes
CTR Criteria

(µg/L)

NAWQC 
Freshwater 

CCC
(µg/L)

Tier II SCV 
(µg/L)

Chosen 
Criteria
(µg/L)

Hardness 
Adjusted 
Criteria 
(µg/L)

Source Comments

Thallium NA NA 12 12 NA Tier II SCV
Vanadium NA NA 20 20 NA Tier II SCV
Zinc 120 120 NR 120 300 CTR/NAWQC Adjusted for hardness of 300 mg/L.

Notes:

a. A total chromium value was not available, therefore the NAWQC value for trivalent chromium was used. 

NA = not available
NR = Not required and not calculated in the source document; NAWQC Freshwater CCC are available.
SCV = Secondary Chronic Value; derived by dividing the secondary acute value by the secondary acute-chronic ratio.
µg/L = microgram(s) per liter
USEPA = U.S. Environmental Protection Agency

Sources:
USEPA. 1988. Ambient Water Quality Criteria for Antimony (III).  Draft.  August.  U.S. Environmental Protection Agency. As cited in Suter and Tsao, 1996.

USEPA. 2002. National Recommended Water Quality Criteria. EPA 822-R-02-047.  U.S. Environmental Protection Agency, Office of Water, Washington, D.C. November. 
Available at: http://www.epa.gov/waterscience/criteria/wqcriteria.html

Suter, G.W. , II, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision. Oak Ridge 
National Laboratory, Oak Ridge, TN. 104pp. ES/ER/TM-96/R2

CCC = Criterion Continuous Concentration; highest concentration in surface water to which an aquatic community can be exposed indefinitely without resulting in an 
unacceptable effect.

The screening levels were selected from available water quality criteria using the following order of preference: CTR freshwater CCC, NAWQC freshwater CCC, Tier II SCVs. 
Tier II values were developed so that benchmarks could be established with fewer data than required for the NAWQC.  Tier II values were obtained from Suter and Tsao (1996).

FAV = Final Acute Value
FCV = Final Chronic Value

CTR = California Toxics Rule

USEPA. 2000. Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California; Rule.  40 CFR 131.  May. U.S. Environmental 
Protection Agency. Available at: http://www.epa.gov/waterscience/standards/ctr/toxic.pdf 
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1. Introduction 

This appendix was prepared in response to the March 26, 2009; June 17, 2009; and 

September 10, 2009; comments provided by the Human and Ecological Risk Division 

(HERD) (California Department of Toxic Substances Control [DTSC], 2009a,b,c) on the 

Pacific Gas and Electric (PG&E) Response to Comments (RTCs) for the Draft 

Groundwater Human Health and Ecological Risk Assessment (GWRA) for Topock 

Compressor Station in Needles, California (the site) (ARCADIS, 2009). 

A detailed description of the transport mechanisms and exposure pathways is 

presented in Section 5 of the GWRA main text. Consistent with the approved Risk 

Assessment Work Plan (ARCADIS, 2008), the focus of the ecological risk assessment 

(ERA) in the main text of the GWRA was on evaluating the potential transport pathway 

to the Colorado River. In response to agency comments on the GWRA and on the 

RTCs, PG&E has expanded the GWRA via this appendix to include three additional 

potential exposure pathways for ecological receptors. These potential pathways are: 

• Shallow-rooted wetland plant exposure to chemicals in groundwater via root 

uptake. 

• Deep-rooted phreatophyte exposure to chemicals in first encountered groundwater 

via root uptake. Phreatophytes identified at the site are presented in Table I-1. 

• Transfer of hexavalent chromium, nitrate, molybdenum, and selenium in 

groundwater to plant foliage via root uptake and translocation, then potential 

ingestion of hexavalent chromium, nitrate, molybdenum, and selenium in plant 

tissue by herbivorous mammals. Of particular interest to DTSC, was potential 

exposure of ruminants, specifically the desert bighorn sheep (Ovis canadensis 

nelsoni), to nitrate accumulated in phreatophyte tissue. 

Groundwater from two exposure areas was evaluated due to the difference in chemical 

concentrations as discussed below in Section 2. The two exposure areas were 

groundwater underlying phreatophytes and shallow-rooted plants in: 1) the east side of 

the National Trails Highway, and 2) Bat Cave Wash (BCW). The remainder of this 

appendix discusses each of the potential exposure pathways listed above. 
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2. Conceptual Site Model 

The conceptual site model (CSM) is presented in Figure 5-1 of the GWRA report. The 

primary chemical source is discharge of untreated wastewater to BCW. For the 

potential pathways listed in Section 1, only wells with beginning screened intervals 

shallower than 80 feet below ground surface (bgs) in both exposure areas (i.e., the 

east side of the National Trails Highway and BCW) were considered; wells where 

groundwater occurred deeper, or that were located outside the occurrence of 

phreatophytes, were not included. Wells with beginning screened intervals deeper than 

80 feet were considered beyond depths of interest for potential phreatophyte exposure 

based on the root depths shown in Table I-1. Wells included in the assessment and 

corresponding depths to water are presented in Figure I-1. 

The following describes the components of the CSM as it relates to the potential 

pathways listed above in Section 1. 

2.1 Chemicals of Potential Concern 

The focus of this assessment was on constituents of potential concern (COPCs) from 

the Revised Final Resource Conservation and Recovery Act Facility 

Investigation/Remedial Investigation (RFI/RI) Volume 2 (CH2M HILL, 2009), consisting 

of hexavalent chromium, molybdenum, nitrate, and selenium. 

2.2 Background Screening 

The dataset for the background screening consisted of maximum detected 

concentrations from January 2006 through July 2008 from wells shown on Figure I-1. 

These wells are shallow groundwater wells potentially co-located or nearest where 

phreatophytes or wetland plants occur in the Area of Potential Effect (APE) (Figure I-1). 

Maximum detected concentrations from these wells were compared with background 

Upper Tolerance Limits (UTLs) (Table I-2). Background UTLs are discussed in the 

main report (Section 3). If the maximum detected concentration of a COPC (i.e., 

hexavalent chromium, molybdenum, nitrate, and selenium) was greater than or equal 

to the background UTL for that COPC, the COPC was retained for further evaluation. 

Figure I-2 presents the maximum detected concentrations in shallow wells co-located 

with phreatophytes along the east side of National Trails Highway. These wells are 

MW-21, MW-22, MW-27-20, MW-28-25, MW-29, MW-30-30, MW-32-20, MW-33-40, 

MW-35-60, MW-36-20, MW-39-40, MW-42-30, MW-43-25, MW-47-55, MW-56S, 
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PT-1S, PT-2S, PT-3S, PT-4S, PT-5S, PT-6S, and PTI-1S. Table I-2 presents the 

comparison of the maximum detected concentrations of each of the four COPCs to 

corresponding background UTLs. The maximum detected concentrations in selected 

wells on the east side of National Trails Highway exceed background UTLs for three 

COPCs (hexavalent chromium, molybdenum, and selenium). The results of the 

background comparison are summarized in Table I-2. 

Figure I-2 presents the maximum detected concentrations in wells co-located with 

phreatophytes at BCW (see wells MW-41S, MW-13, and MW-11). Table I-2 presents 

the comparison of the maximum detected concentrations of each of the four COPCs to 

corresponding background UTLs. The maximum detected concentrations are based on 

recent groundwater samples collected from January 2006 to July 2008. The maximum 

detected concentrations in selected wells in BCW exceed background UTLs for two 

COPCs; these are hexavalent chromium and selenium. The maximum detected 

concentration of molybdenum in BCW wells did not exceed the background UTL. The 

results of the background comparison are summarized in Table I-2. 

Based on comparison with background UTLs for groundwater, hexavalent chromium, 

molybdenum, nitrate, and selenium each had maximum detected concentrations that 

exceeded background along the east side of National Trails Highway and/or BCW and, 

therefore, were retained for further evaluation as COPCs in shallow groundwater that 

may be contacted by shallow-rooted plants as well as taken up by phreatophytes. 

However, it should be noted that only hexavalent chromium exceeded background in 

both exposure areas (Table I-2), reducing the potential for exposure via plant uptake 

for the other COPCs (nitrate, molybdenum, and selenium) because of the relatively 

small area with concentrations exceeding background that underlies phreatophytic or 

wetland/marsh plants. 
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3. Exposure Assessment 

Groundwater level data for water table wells were obtained from Appendix B of the 

Revised Final RFI/RI Volume 2 (CH2M HILL, 2009) and Appendix B of the Monitoring 

Report for the Floodplain Reductive Zone In-Situ Pilot Test (ARCADIS, 2007). Figure I-

1 displays the depth-to-water data for water table wells. As mentioned earlier, only 

wells with beginning screened interval shallower than 80 feet bgs were considered in 

this assessment; wells with deeper screened intervals were considered to be 

monitoring groundwater beyond depths of interest for phreatophyte exposure (see 

below for discussion of root depths). Depths to groundwater are as shallow as 

approximately 4 feet bgs near the river. Well-screened intervals and, therefore, depth 

of groundwater monitored, as well as an understanding of plant root depths, form the 

basis of the exposure evaluation for plants. Exposure of plants via root uptake from 

groundwater and subsequent translocation of COPCs from roots to foliage must occur  

for exposure of herbivorous mammals, including desert bighorn sheep, to nitrate, 

hexavalent chromium, molybdenum, and selenium originating in groundwater. 

The following sections describe the potential exposure pathways for shallow-rooted 

wetland plants, deep-rooted phreatophytic plants, and herbivore ingestion of plant 

tissue. 

3.1 Shallow-Rooted Wetland Vegetation  

The potential exposure pathway for shallow-rooted wetland plants was evaluated 

qualitatively by reviewing well-screened intervals to select wells with monitoring results 

representative of potential exposure, reviewing depth-to-water data, considering 

geochemical processes that operate in wetland environments, and reviewing COPC 

concentrations in groundwater. Historical depth-to-water measurements suggest that 

shallow groundwater may not discharge at wetland areas (Figure I-1). Shallow-rooted 

plants such as common reed (Phragmites communis), cattails (Typha sp.), sedges 

(Carex sp.), and bulrush (Scirpus sp.) may not contact groundwater given that the 

shallowest depth to water measured near the river is approximately 4 feet (CH2M 

HILL, 2009), and these plants have ready access to surface water from the river. 

Deeper rooted plants, such as salt cedar and arrow weed, present immediately 

adjacent to the river or ponded water at the mouth of BCW, also have ready access to 

the surface water and, therefore, surface water would be the primary source of 

moisture for these plants rather than groundwater. As shown on Figure I-2, 

wetland/marsh plants (denoted in green) lie outside the plume line defined by the 

background UTL for hexavalent chromium in shallow groundwater. 
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3.2 Deep-Rooted Phreatophytic Vegetation 

The exposure pathway for deeper rooted phreatophytes was evaluated quantitatively. 

The following describes the types of phreatophytes present at the site and their 

average rooting depths obtained from various literature sources.  

Potential exposure to COPCs (hexavalent chromium, nitrate, selenium, and 

molybdenum) depends on depth to groundwater, root depths, and chemical distribution 

in the groundwater. Shallow groundwater wells that best represent COPC 

concentrations potentially contacting phreatophytic vegetation (Figure I-2) were 

selected based on the following criteria:  

• Concentrations detected in wells with beginning screened intervals shallower than 

80 feet bgs 

• Co-location with phreatophytic vegetation 

• Nearest upgradient well  

MW-11 and MW-21 were the only wells selected that are not co-located with 

phreatophytic vegetation. MW-11 is the nearest upgradient well of phreatophytes at 

BCW. MW-21 is also very near phreatophytic vegetation. 

The potential exposure pathway for phreatophytes was evaluated quantitatively by first 

assessing the potential for root contact with chemically affected groundwater, then 

considering groundwater concentrations of COPCs where contact may occur. Table I-1 

provides maximum root depths for phreatophytes identified at the site showing that 

some species, such as honey mesquite (Prosopis glandulosa) can have roots up to 50 

feet deep. Depths to groundwater in the BCW and on the east side of National Trails 

Highway where phreatophytes occur range from 30 feet bgs to 4 feet bgs. Deep-rooted 

phreatophytic upland plants may contact COPCs occurring in shallow groundwater. 

Such phreatophytes include mesquite (Prosopis spp.), palo verde (Cercidium sp.), salt 

cedar (Tamarix ramosissima Ledeb.), arrowweed (Pluchea sericea), and catclaw 

acacia, (Acacia greggii), which occur within upland areas near the river and in BCW 

where depths to water are also within potential root zones (Figure I-1). Consistent with 

this information, mesquite and palo verde grow in the BCW in areas with water table 

depths up to 50 feet bgs (Figure I-1 of this appendix and Figure 5-3 in CH2M HILL, 

2009). The shallower rooted salt cedar (Tamarix ramosissima Ledeb.) is found where 

the depth to groundwater is 4 to 32 feet bgs (or where there is surface water) (Figure I-
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1), which is consistent with its reported maximum rooting depths of about 25 feet 

(Table I-1). Therefore, it is indicated that phreatophytes may contact groundwater in 

the APE, and that the concentrations of COPCs in groundwater underlying the 

phreatophytes are of interest. These concentrations are further evaluated in Section 4. 

3.3 Herbivorous Mammal Ingestion of Plant Tissue 

Given that phreatophytic vegetation may contact groundwater in the APE, ingestion of 

chemicals in plant tissue is a potential exposure pathway to other ecological receptors. 

In particular, transfer of COPCs in groundwater to plant foliage via root uptake and 

translocation, then potential ingestion of COPCs in plant tissue by herbivorous 

mammals, particularly ruminants is a potential pathway of interest given: 

• The presence of desert bighorn sheep in the area 

• The presence of herbivorous mammals (as represented by the Merriam’s 

kangaroo rat) 

• Potential for toxicity in ruminants and other herbivorous mammals resulting from 

exposure to hexavalent chromium, molybdenum, and selenium, as well as nitrate 

in forage 

• Specifically, known potential for nitrate toxicity in ruminants resulting from 

exposure to nitrate in feed. 

Desert bighorn sheep are a federally listed sensitive species. This species is primarily 

associated with rugged terrain and mountainous areas but uses a variety of habitat 

types including desert riparian and desert scrub (Hopkins, as included in the California 

Wildlife Habitat Relationships System, 2009). The occurrence of this species included 

in the California Natural Diversity Database (CNDDB, 2009) is shown on Figure I-3. 

The nearest occurrence of the desert bighorn sheep to the site according to the 

CNDDB is in the Chemehuevi Mountains. However, desert bighorn sheep have been 

observed by Topock Compressor Station personnel and are a transient and infrequent 

visitor to the area around the APE (Russell, pers. comm. 2009). Available information 

indicates that the desert bighorn sheep are infrequently present and, therefore, 

infrequently feed on plants within the APE, but outside the area of desert bighorn 

sheep occurrence that is shown on Figure I-3. 
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The diet of the desert bighorn sheep is varied and has been reported to contain 50 

percent browse with the remainder of the diet comprised of forbs, grasses, and 

succulents (Brewer and Harveson, 2007). In the APE, browse would include 

phreatophytes. Therefore, the diet composition likely further reduces the potential for 

exposure to COPCs in plant tissue accumulated from groundwater. 

For herbivorous mammals including ruminants, plant tissue concentrations of nitrate 

were evaluated qualitatively based on the maximum nitrate concentration observed in 

shallow groundwater within the area where phreatophytes occur in the APE (Figure I-

2). 

Maximum nitrate concentrations between January 2006 and July 2008 exceeded 

background in one well of 25 wells (analyzed in 24 wells) selected to represent 

potential phreatophyte exposure (16.4 milligrams per liter [mg/L] in MW-11; Figure I-2). 

A study by McKeon et al. (2006) of nitrate uptake patterns over a nitrate-contaminated 

aquifer in northeast Arizona, showed that phreatophyte tissue concentrations did not 

exceed safe levels (see Section 4) for ruminants even when the plants were growing in 

the on-plume area. The phreatophyte, Atriplex canescens, growing over a shallow 

groundwater plume with high concentrations of nitrate (up to 1210 mg/L) accumulated 

a maximum average nitrate concentration of 727 milligrams per kilogram [mg/kg] 

nitrate-N in leaf tissue (plants harvested in 2000). Later analyses yielded an average 

nitrate concentration of 108 mg/kg nitrate-N in leaf tissue on the plume (estimated 

based on Figure 5 of the McKeon et al. (2006) study; plants harvested in July 2002). 

The on-plume area sampled was the most heavily contaminated part of the plume, 

presumably around the greater than 1000 mg/L contour for nitrate-N (Figure 1 of the 

McKeon et al. [2006] study). 

The maximum nitrate-N concentration of 16.4 mg/L at Topock is well below the on-

plume groundwater concentrations reported in the McKeon et al (2006) study 

(maximum was 1210 mg/L). Further, maximum concentrations from other wells 

selected to represent potential phreatophyte exposure did not exceed the background 

UTL. As a result, plant tissue concentrations at Topock are expected to be well below 

the maximum average concentrations detected in leaf tissue (951 mg/kg dry-weight for 

Sarcobatus vermiculatus and 727 mg/kg dry-weight for A. canescens) in the McKeon 

et.al. (2006) study. The reported nitrate-N concentrations in groundwater at the 

McKeon et.al. (2006) study site ranged from 12 to 1210 mg/L. The reported average 

leaf tissue nitrate-N concentrations ranged from 20 to 951 mg/kg dry-weight. 
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Similarly, for herbivorous mammals including ruminants, plant tissue concentrations of 

hexavalent chromium were evaluated qualitatively. In a study by Sorenson et al. 

(2009), uptake of hexavalent chromium from water to saltcedar (Tamarix ramsissima) 

was evaluated. In this study, 6-week-old saltcedar plants were placed in treatment 

solution containing tapwater (0.0007 mg/L) for control plants and tapwater with 

chromium (2 mg/L) trioxide, and results were reported as concentrations of elemental 

chromium. The concentration of chromium in plants grown in 2 mg/L of chromium in 

treatment solution contained an average of 1.89 mg/kg chromium. The accumulation 

factor based on this study is approximately 0.95 (i.e., concentration in plant tissue 

divided by the concentration in water). 

The maximum hexavalent chromium concentration observed in shallow groundwater 

within the area where phreatophytes occur in the APE (Figure I-2), is 0.356 mg/L from 

MW-11 in BCW (Table I-2), which is similar to the chromium treatment solution in the 

study by Sorenson et al., (2009) and, therefore, the uptake at the Topock site can be 

conservatively assumed to be similar. Based on the uptake factor of 0.95, the 

maximum concentration of chromium in plants at the Topock site resulting from 

exposure to hexavalent chromium in groundwater is estimated to be 0.338 mg/kg. It 

should be noted that chromium in plants occurs primarily in the trivalent form 

(Eisler,1986; Aldrich et. al., 2003; Ramachandran, 1980). 

Maximum selenium concentrations between January 2006 and July 2008 exceeded 

background in only one well of 25 wells selected to represent potential phreatophyte 

exposure (see MW-21 on Figure I-2). The single exceedance (0.038 mg/L in Well 

MW-21) only slightly exceeds the background of 0.0103 mg/L (Table I-2). Based on 

this observation, it can be assumed that uptake of selenium by plants from 

groundwater and exposure to herbivorous mammals is not a significant pathway and, 

therefore, does not require further evaluation. 

Maximum molybdenum concentrations between January 2006 and July 2008 

exceeded background in two wells of 25 wells (analyzed in 8 wells) selected to 

represent potential phreatophyte exposure (MW-22 with a concentration of 0.0482 

mg/L and MW-21 with a concentration of 0.052 mg/L; Figure I-2). These two 

concentrations slightly exceed the background UTL (0.0363 mg/L) in a localized area. 

Based on this observation, it can be assumed that uptake of molybdenum by plants 

from groundwater and exposure to herbivorous mammals is not a significant pathway 

and, therefore, does not require further evaluation. 
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To summarize, given the concentrations of COPCs in groundwater underlying shallow-

rooted and phreatophytic vegetation, potential exposure of ecological receptors to 

COPCs originating in groundwater is anticipated to be minimal. To satisfy DTSC’s 

request for additional support for this conclusion, uptake of concentrations of 

hexavalent chromium and nitrate from groundwater to plants and then ingestion of 

plants by herbivorous mammals is further evaluated in the following section. Uptake of 

selenium and molybdenum from groundwater to plants and then ingestion of plants by 

herbivorous mammals is not considered a significant pathway and is not further 

evaluated. 
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4. Toxicity Assessment 

A no-observable adverse effect concentration (NOAEC) was selected for each 

chemical to evaluate the toxicity of COPCs to plants. Table I-3 presents the NOAECs 

selected for this assessment. The following describes the plant toxicity values for 

hexavalent chromium, molybdenum, selenium and nitrate. Potential toxicity of 

hexavalent chromium and nitrate to herbivorous mammals including ruminants from 

ingestion of plant tissue containing these COPCs is also described. 

4.1 Hexavalent Chromium 

A NOAEC of 2 mg/L for hexavalent chromium was reported in Sorenson et al. (2009) 

for salt cedar. Mesquite (Prosopis spp.) tolerates hexavalent chromium in solutions of 

up to 125 mg/L when grown in agar and 80 mg/L when grown hydroponically (Aldrich 

et al., 2003) indicating a hexavalent chromium NOAEC for mesquite of 80 mg/L (Table 

I-3). 

The USEPA (2008) reports that chromium has been shown to be an essential nutrient 

for animals. Trivalent chromium has been shown to have antioxidative properties in 

vivo, and it is integral to activating enzymes and maintaining the stability of proteins 

and nucleic acids. Its primary metabolic role is to potentiate the action of insulin 

through its presence in an organometallic molecule called the glucose tolerance 

factor. For example, studies with guinea pigs fed trivalent chromium for 21 weeks at 

concentrations up to 50 parts per million dietary trivalent chromium showed no adverse 

effects (Preston et al. 1976; as cited in Eisler, 1986). 

4.2 Nitrate 

Plants: An NOAEC of 1210 mg/L for nitrate was reported in McKeon et al. (2006) for 

fourwing saltbush and black greasewood (Table I-3). 

Because desert plant communities are typically limited by nitrogen during growing 

periods (Zak and Whitford, 1988), nitrate uptake from the groundwater is expected to 

have beneficial rather than adverse effects on the plants. For example, in a desert 

system in Arizona the phreatophyte, Atriplex canescens, growing over a shallow 

groundwater plume with high concentrations of nitrate (maximum nitrate-N 

concentration = 300 mg/L), accumulated 5 times more nitrate in its leaves during 

summer than plants growing off the plume (up to 500 mg/kg nitrate-N in leaf tissue; 

McKeon et al., 2006). The study estimated that at the McKeon site, 40 kg of plume 
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water would supply sufficient nitrogen for production of 1 kg of plant biomass. Isotope 

analysis indicated most of the nitrate came from the groundwater plume. The 

increased nitrate in the plant tissues produced no phytotoxicity (McKeon et al., 2006). 

Mammals: Under normal conditions, nitrate is converted to nitrite by microorganisms in 

ruminants (such as sheep and cattle), which is then converted to ammonia and on to 

proteins and other compounds. Nitrate can be toxic to animals if the rate of conversion 

of nitrate to nitrite is greater than the conversion of nitrite to ammonia, resulting in a 

buildup of nitrite in the animal (A&L Great Lakes Laboratories, 2002). Various factors 

can affect the nitrite accumulation including the plant species, section of the plant (e.g., 

stalks are higher in nitrate content), plant age, and weather conditions (conditions that 

reduce plant growth increase nitrate production). A&L Great Lakes Laboratories (2002) 

provide safety guidelines for nitrate in ruminant feed and 4,400 ppm dry weight is listed 

as a safe level to feed under all conditions. Further, using a generalized interpretation 

for laboratory forage nitrate tests, 0 to 3,000 parts per million (ppm dry weight) in feed 

is considered safe for all cattle; 3,000 to 5,000 ppm (dry weight) in feed is considered 

safe for non-pregnant beef cattle; 5,000 to 10,000 ppm (dry weight) in feed is a small 

risk for some cattle; and greater than 10,000 ppm (dry weight) in feed is considered 

toxic for all cattle (Denman et al., undated). 
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5. Risk Characterization 

The following describes the risk characterization for the exposure pathways evaluated 

above. 

5.1 Shallow-Rooted Vegetation 

As HERD stated (DTSC, 2009a), sampling has not demonstrated movement of the 

groundwater plume with COPCs into the Colorado River (see Figure I-2). Hexavalent 

chromium was not detected in shallow wells nearest the river (MW-28-25, MW-29, and 

MW-27-20; Figure I-2). Further, the reducing conditions in wetland areas would result 

in precipitation of hexavalent chromium, selenium, and molybdenum binding the metals 

to soil/sediment particles and reducing bioavailability. Further, shallow-rooted 

vegetation in the riparian area has ready access to surface water as a source of 

moisture. The data suggest wetland/riparian plants along the river are unlikely to be 

impacted by COPCs from the groundwater. Therefore, this shallow-rooted 

wetland/riparian plant pathway is considered insignificant and will not be evaluated 

further. 

5.2 Deep-Rooted Phreatophytic Vegetation and Risk to Ruminants from Nitrate in Plants  

Hazard quotients were calculated for potential exposure of phreatophytes to COPCs in 

groundwater (Table I-4). All hazard quotients for phreatophytes were well below one 

indicating no significant risk of phytotoxicity. 

The maximum nitrate-N concentration is 16.4 mg/L (at MW-11), much lower than the 

maximum concentration in the McKeon et. al. (2006) study (1210 mg/L). No 

phytotoxicity was reported in the McKeon et.al. (2006) study. Given that nitrate 

concentrations in groundwater at Topock were orders of magnitude lower than those 

observed at the McKeon et.al. (2006) study site, concentrations in leaf tissue at Topock 

are expected to be well below 951 mg/kg dry-weight, the maximum average nitrate-N 

concentration observed in the McKeon et.al. (2006) study.1 Levels assumed to be safe 

in feed for ruminants are up to 3,000 mg/kg dry-weight [Denman et al., undated]. 

Therefore, toxicity due to nitrate would also not be predicted for ruminants. Further, 

                                                      

1 Average leaf tissue nitrate-N concentrations ranged from approximately 20 mg/kg to 951 mg/kg 

dry-weight depending on the plant species, sampling event, and grazing pressure. 
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given the limited distribution of nitrate greater than background (see Section 3.3), 

toxicity due to nitrate would not be predicted for herbivorous small mammals. 

The maximum hexavalent chromium concentration in the BCW (within or bounding the 

area occupied by phreatophytes) is below levels found to be toxic to phreatophytic 

plants such as salt cedar and mesquite (Table I-3). Hexavalent chromium 

concentrations in shallow groundwater in the upland east of National Trails Highway 

are many times lower than those observed in the BCW at MW-11; therefore, 

phytotoxicity due to hexavalent chromium would not be predicted in either area. The 

estimated maximum concentration of chromium in plant tissue (0.338 mg/kg) from 

uptake from groundwater is considered low. For example, studies with guinea pigs fed 

trivalent chromium for 21 weeks at concentrations up to 50 mg/kg dietary trivalent 

chromium showed no adverse effects (Preston et al. 1976; as cited in Eisler, 1986). 

This is as would be expected for trivalent chromium, an essential nutrient that is well-

regulated in mammalian systems. Therefore, toxicity due to chromium would also not 

be predicted for herbivorous mammals or for ruminants. 

As discussed in Section 3.3, the concentrations of selenium and molybdenum in 

groundwater are not considered significant and, therefore, toxicity would not be 

predicted for herbivorous mammals or for ruminants. 

The maximum COPC concentrations in groundwater described above are not 

associated with phytotoxicity and, therefore, effects would not be predicted in the study 

area where phreatophytic vegetation is potentially exposed. Therefore, the exposure 

pathway from chemically affected groundwater to phreatophytes is insignificant 

because maximum concentrations in shallow groundwater underlying these plant 

communities are very low relative to concentrations known to be phytotoxic. Further, 

toxicity to herbivorous mammals resulting from potential exposure to COPCs is not 

predicted given the low concentrations in groundwater of molybdenum and selenium 

and the low concentrations of chromium and nitrate predicted in plant tissue. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Species of Phreatophyte
Maximum Root 

Depth (feet) Reference

Honey Mesquite
(Prosopis glandulosa )

49 Glenn and Nagler (2005), Alth et al. (1991)

Palo Verde
(Cercidium  sp.)

50
Deep roots, not as deep as mesquite, Barth and Klemmedson 
(1982), MW-21 well near pure Palo Verde has about 50' depth 
to groundwater

Tamarisk
(Tamarix  sp.)
(esp. Salt Cedar)

25 Glenn and Nagler (2005), Shrader (1977)

Arrowweed
(Pluchea sericea )

20 Alth et al. (1991)

Catclaw Acacia
(Acacia greggii )

>18 Zimmerman (1969)

References:

Zimmermann, R. C. 1969. Plant ecology of an arid basin: Tres Alamos-Redington Area, southeastern 
Arizona. Geological Survey Professional Paper 485-D. Washington, DC: U.S. Department of the Interior, 
Geological Survey. 51 p.

Table I-1. Maximum Rooting Depths of Site-Specific Phreatophytes

Alth, M., and C. Alth, revised by S.B. Duncan. 1991. Wells and Septic Systems. McGraw-Hill Professional. 
p. 121.

Barth, R.C., and J.O. Klemmedson. 1982. Amount and distribution of dry matter, nitrogen, and organic 
carbon in soil-plant systems of mesquite and palo verde. Journal of Range Management 35:412-418.

Glenn, E.P. and Nagler, P.L. 2005. Comparative ecophysiology of Tamarix ramosissima  and native trees 
in western U.S. riparian zones. Journal of Arid Environments 61:419-446.

Shrader, T.H. 1977. Selective management of phreatophytes for improved utilization of natural flood-plain 
resources. Water management for irrigation and drainage. Proceedings of the Society of Civil Engineering 
2:16–44.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Maximum 
Concentration 

(mg/L)
Location of 
Maximum

Exceeds 
Background?

Maximum 
Concentration 

(mg/L)
Location of 
Maximum

Exceeds 
Background?

Hexavalent Chromium 0.0318 0.0619 MW-47-55 YES 0.356 MW-11 YES YES
Molybdenum 0.0363 0.052 MW-21 YES 0.00928 MW-11 NO YES
Nitrate 5.03 3.7 PT-5S NO 16.4 MW-11 YES YES
Selenium 0.0103 0.038 MW-21 YES 0.00617 MW-11 NO YES

Notes:
COPC = constituent of potential concern
mg/L = milligram(s) per liter
UTL = upper tolerance limit

Footnotes:

(2) Figure I-2 presents the maximum detected concentrations in wells co-located with phreatophytes at BCW (see wells MW-41S, MW-13, and MW-11).

(1) Figure I-2 presents the maximum detected concentrations in shallow wells co-located with phreatophytes along the east side of National Trails Highway. These wells are MW-
21, MW-22, MW-27-20, MW-28-25, MW-29, MW-30-30, MW-32-20, MW-33-40, MW-35-60, MW-36-20, MW-39-40,  MW-42-30, MW-43-25, MW-47-55, MW-56S, PT-1S, PT-
2S, PT-3S, PT-4S, PT-5S, PT-6S, and PTI-1S

Table I-2. Maximum Groundwater Concentrations in Wells Co-Located with or Near Phreatophytes

COPC
Background UTL 

(mg/L)

East of National Trails Highway1 Bat Cave Wash2

COPC for 
Further 

Evaluation?

November 2009 Page 1 of 1



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

COPC

Maximum 
Concentration 

(mg/L)1
NOAEC (mg/L) Source

2 salt cedar; Sorenson et al. 2009

80 mesquite; Aldrich et al. 2003

Molybdenum 0.052      9.6    2
bush bean; Adriano, 2001

Nitrate 16.4 1210 fourwing saltbush and black greasewood; McKeon, 2006

Selenium 0.038 2 salt cedar; Sorenson et al. 2009

Notes:

COPC = Chemical of potential concern

LOAEC = lowest observed adverse effects concentration

mg/L = milligrams per liter

NOAEC = no observed adverse effects concentration

Footnotes:

(1) Maximum concentration for all monitoring wells from Figure I-2.

(2) Extrapolated from LOAEC to NOAEC assuming a factor of 10 reduction.

References:

Adriano, D.C. 2001. Trace Elements in Terrestrial Environments: Biogeochemistry, Bioavailability, and Risks of Metals . Pp. 
607. Springer.

Aldrich, M.V., J.L. Gardea-Torresdey, J.R. Peralta-Videa, and J.G. Parsons. 2003. Uptake and Reduction of Cr(VI) to Cr(III) 
by Mesquite (Prosopis spp.): Chromate-Plant Interaction in Hydroponics and Solid Media Studied Using XAS. Environ. Sci. 
Technol.  37:1859-1864.

McKeon, C., E.P. Glenn, W.J Waugh, C. Eastoe, F. Jordan, and S.G. Nelson.  2006.  Growth and water and nitrate uptake 
patterns of grazed and ungrazed desert shrubs growing over a nitrate contamination plume.  Journal of Arid Environments 
64 (2006) 1-21.

Sorenson, M.A. , D.R. Parker, and J. T. Trumble. 2009. Effects of pollutant accumulation by the invasive weed saltcedar 
(Tamarix ramosissima) on the biological control agent Diorhabda elongata (Coleoptera: Chrysomelidae). Environmental 
Pollution  157: 384–391.

Table I-3. Groundwater No-Observed Adverse Effects Concentrations

Hexavalent Chromium 0.356
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

COPC

Maximum 
Concentration 

(mg/L)1 NOAEC (mg/L) Hazard Quotient

Hexavalent Chromium 0.356 2 0.2

80 0.00

Molybdenum 0.052 9.6 2 0.01

Nitrate 16.4 1210 0.01

Selenium 0.038 2 0.02

Notes:

COPC = Chemical of potential concern

LOAEC = lowest observed adverse effects concentration

mg/L = milligrams per liter

NOAEC = no observed adverse effects concentration

Footnotes:

(1) Maximum concentration for all monitoring wells from Figure I-2.

(2) Extrapolated from LOAEC to NOAEC assuming a factor of 10 reduction.

Table I-4. Hazard Quotients - Protection of Plant Health
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    ft bgs. Well ID list from Table B-1 - Drilling and Well Construction 
    Summary for the RFI/RI Characterization (Appendix B, RFI/RI 
    Vol. 2, CH2HILL, 2008).
2. Approximate depth to groundwater calculated from data presented in 
    Table B-1 - Drilling and Well Construction Summary for RFI/RI 
    Characterization, Appendix B. RFI/RI Volume 2. (CH2MHILL, 2008)
3. Extent of vegetation communities from Figure 6 of the Programmatic 
    Biological Assessment for Pacific Gas and Electric Topock Compressor 
    Station Remedial and Investigative Actions report (CH2MHILL, 2007).
 a  Depth to water data from Appendix B of the May 2007 Monitoring 
    Report for the Floodplain Reductive Zone In-Situ Pilot Test 
    (ARCADIS, 2007).
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    Alluvial Aquifer with an initial screened interval of 80 ft bgs and which 
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2. All results presented are in mg/L.
3. Extent of vegetation from Figure 6 of the Programmatic 
    Biological Assessment for Pacific Gas and Electric Topock Compressor 
    Station Remedial and Investigative Actions report (CH2MHILL, 2007).
4. Maximum detected concentrations from groundwater samples 
    collected from January 2006 through July 2008.
5. Nitrate (N) was analyzed with three methods. The maximum of 
    nitrate as nitrogen, nitrite as nitrogen, and converted from NO3 
    is presented. 
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Appendix J 

 

 

Conceptual Site Models 
(Figures 4-2 and 4-3 from RAWP 
[ARCADIS, 2008]) 
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FIGURE 4-2
PRELIMINARY HUMAN HEALTH CSM FOR AOCS 4, 9, 10, 11, 12, 14, and POTENTIAL PIPELINE DISPOSAL AREA (OUTSIDE THE COMPRESSOR STATION) a
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c Defined as soils collected at depths between 3 and 10 feet bgs.

Potentially complete transport pathway to be included in the quantitative risk assessment.
Potentially complete transport pathway to be further evaluated in the risk assessment.

X Potentially complete exposure route to be included in the quantitative risk assessment.
* Potentially complete exposure route to be further evaluated in the risk assessment.

The Former 300B Pipeline Liquids Tank Area outside the compressor station has already been closed (CH2MHILL, 2007i), but DTSC has requested additional investigation (CalEPA, 2007d). If complete pathways are identified based on the results,  
the Former 300B Pipeline Liquids Tank Area will also be included in the HHRA.
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FIGURE 4-3
PRELIMINARY HUMAN HEALTH CSM FOR INSIDE THE COMPRESSOR STATION
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Potentially complete transport pathway to be included in the quantitative risk assessment.
Potentially complete transport pathway to be further evaluated in the risk assessment.

X Potentially complete exposure route to be included in the quantitative risk assessment.
* Potentially complete exposure route to be further evaluated in the risk assessment.

The former sludge drying beds, chromate reduction tank, process pump tank, transfer sump, oil holding water tank, oil water separator, and wastewater transference pipelines inside the compressor station have 
already been closed (CH2MHILL, 2007i), but DTSC has requested additional investigation (CalEPA, 2007d). If complete pathways are identified based on the results, any of these areas will also be included in 
the HHRA.
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Potentially complete transport pathway from primary and secondary source media within the compressor station to exposure media outside of the compressor station and potentially complete exposure pathways 
will be further evaluated in the risk assessment in the context of areas outside of the compressor station (See Figures 4-1 and 4-2).
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1. Introduction 

The Human and Ecological Risk Assessment of Groundwater Affected by Activities at 

Solid Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU 2 is 

based on the conceptual site model (CSM) presented on Figure 5-1 of the main text. 

Potential direct exposure pathways to humans include: direct dermal exposure to and 

ingestion of contaminated groundwater. A concern raised by the U.S. Department of the 

Interior (USDOI) is the possibility that secondary exposure pathways (e.g., ingestion of 

plants or animals that are exposed to polluted groundwater) could contribute materially 

to the overall exposure to humans. As requested by USDOI, presented in this appendix 

is a preliminary evaluation of the magnitude of human exposure to constituents in 

groundwater from these potentially complete secondary exposure pathways. 
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2. Evaluation of Secondary Exposure Pathways 

An analysis of the ingestion of plant and animal products as a pathway for exposure to 

contaminated groundwater was conducted based on the California Environmental 

Protection Agency (CalEPA) Office of Environmental Health Hazard Assessment 

(OEHHA) in the Air Toxics Hot Spots Guidelines (CalEPA, 2003) to assess the potential 

relative magnitude of this pathway as compared to direct dermal exposure to and 

ingestion of contaminated groundwater. 

Section 5 of the Hot Spots Guidance provides equations for calculating the exposure of 

humans to constituents of potential concern (COPCs) through ingestion of plants and 

animals impacted by COPCs. First, uptake of COPCs by plants and animals is 

estimated. Second, the ingestion of these plant and animal products is calculated to 

estimate human exposure to COPCs. Plant COPC concentrations are based on uptake 

from soil impacted by irrigation. Animal COPC concentrations are based the following: 

 Uptake from ingestion of groundwater 

 Uptake from ingestion of soil impacted by irrigation water (i.e., groundwater used 
for irrigation purposes) 

 Uptake from ingestion of plants impacted by irrigation water (i.e., groundwater 
used for irrigation purposes). 

Throughout the analysis, the most conservative assumptions are made to quantify the 

magnitude of the dose resulting from this pathway. The Hot Spots Guidance calculates 

the concentration of the contaminant in soil from the deposition of the pollutant from 

some concentration in air. Because this is a groundwater risk assessment, potential 

deposition of the pollutant occurs through theoretical irrigation and not through aerial 

deposition. 

It is conservatively assumed that 100% of the irrigation water is impacted groundwater. 

Furthermore, it is assumed that all of the impacted groundwater stays within the root 

zone where plants could be exposed. These assumptions likely result in a conservative 

estimate for the concentration of COPCs in soil. Regardless, the calculation of the soil 

concentration is unlikely to impact the overall conclusions. Human uptake of COPCs 

from assumed ingestion of plants and animals is dominated by ingestion of animals. 

Moreover, the predicted COPC concentration in animals resulting from ingestion of 

groundwater is much larger than that resulting from uptake of soil (either through direct 
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ingestion or via plant uptake), as quantified below. Accordingly, only the potential animal 

uptake of drinking impacted groundwater is significant in the context of this analysis.  

The analysis is conducted for hexavalent chromium, the primary COPC at the site. As 

noted above, the theoretical dominant contributor to the overall pathway is animal 

uptake from ingestion of drinking water, in particular, beef cattle. It is conservatively 

assumed that 100% of the water ingested by the animals is impacted groundwater. 

Ingestion of groundwater by animals contributes nearly 100% to the dose of the 

contaminant to animals. The assumed ingestion of animal products contributes nearly 

100% to the overall dose to humans from the ingestion of animal and plant products. 

Calculations for these pathways are presented in Table K-1. 

To evaluate the overall significance of the assumed plant and animal ingestion 

exposure pathway, the contributions of direct dermal exposure and groundwater 

ingestion (the pathways considered in the risk assessment) are added to the 

contribution calculated for ingestion of plant and animal products. Using conservative 

assumptions to calculate the exposure dose to humans from the ingestion of plant and 

animal products, this theoretical pathway contributes 3.2% and 1.4% to the estimated 

total hexavalent chromium exposure for  adults and children, respectively, as presented 

in Table K-1. It is expected that conducting this analysis for other COPCs will produce 

similar results. Therefore, inclusion of these secondary pathways is highly unlikely to 

affect the overall conclusions of the groundwater risk assessment, across all COPCs.  

Moreover, specifically for hexavalent chromium, there is some uncertainly as to the 

uptake of the hexavalent form. In this analysis, hexavalent chromium is conservatively 

assumed to remain in its oxidized form throughout the pathway. However, some studies 

have indicated that chromium accumulation in plants is predominately in roots and only 

a small fraction is translocated to the above-ground part of edible plants (Cary, 1982; 

World Health Organization [WHO], 1988). Hexavalent chromium is reduced to trivalent 

chromium at the surface of plant root cells (Ramachandran et al., 1980; Aldrich et al., 

2003), indicating plant uptake/translocation of hexavalent chromium would be minimal. 

There has been no evidence of chromium biomagnification along the terrestrial food 

chain (soil-plant-animal) (Agency for Toxic Substances and Disease Registry [ATSDR], 

2008). Furthermore, the metabolism of animals has been shown to reduce hexavalent 

chromium to trivalent chromium (Petrilli and DeFlora, 1978). Therefore, the exposure 

dose estimated in Table K-1 for ingestion of plants and animals is expected to be 

overestimated, and the percentage of the overall dose is also expected to be 

overestimated.  
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3. Conclusion 

Based on the quantification of assumed human exposure to impacted groundwater 

through ingestion of plants and animals exposed to impacted groundwater, it is highly 

unlikely that secondary exposure pathways are significant to the overall conclusions of 

the groundwater health risk assessment. As indicated in this appendix, potential human 

exposure to contaminated groundwater is dominated by the assumed direct exposure 

routes that are included in the groundwater risk assessment: direct dermal exposure to 

and ingestion of contaminated groundwater. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table K-1.  Exposure of Humans to COPCs Through Ingestion of Plants and Animals Impacted by COPCs

Parameter Symbol Units Source/notes

Equation 5.3.2 C – Concentration in soil

Irrigation rate Irr 5.62E-04 m/d Estimate / http://www.ces.ncsu.edu/depts/hort/hil/hil-33-e.html

Assumed hexavalent chromium concentration in water Cw 1 mg/L The assumed concentration of hexavalent chromium does not affect the percentage 
contribution of the secondary pathways.

Deposition of affected soil Dep 5.62E-04 µg/m2/d Dep = Cw [µg/m3] * Irr [m/d]

Chemical-specific soil half-life t1/2 1.00E+08 d Table 5.3 in CalEPA, 2003

Soil elimination constant Ks 6.93E-09 1/d Default CalEPA, 2003

End of evaluation period Tf 25550 d Default CalEPA, 2003

Beginning of evaluation period To 0 d Default CalEPA, 2003

Total days of evaluation period Tt 25550 d Default CalEPA, 2003

Integral function X 2.26 ([exp(-Ks*Tf)-exp(-KsTo)]/Ks)+Tt

Soil mixing depth SD 0.15 m Default for agricultural setting (produce and meat pathways) CalEPA, 2003

Soil bulk density BD 1333 kg/m3 Default CalEPA, 2003

Average concentration in soil Cs 3.59E-02 µg/kg See equations in CalEPA, 2003

Equation 5.3.4.1 A – Concentration in vegetation Exposed Leafy Protected Root

Interception fraction IF 0.1 0.2 0 0 Default CalEPA, 2003

Weathering constant k 0.1 0.1 0.1 0.1 1/d Default CalEPA, 2003

Yield Y 2 2 2 2 kg/m2 Default CalEPA, 2003

Growth period T 90 45 NA NA d Default CalEPA, 2003

Concentration due to direct deposition Cdep,v 2.81E-04 5.56E-04 0.00E+00 0.00E+00 µg/kg No deposition on root or protected crops per CalEPA, 2003

Uptake factor based on soil concentration UF2 7.00E-04 8.00E-04 7.00E-04 1.00E-03 Default CalEPA, 2003

Concentration due to root translocation or uptake Ctrans 2.52E-05 2.87E-05 2.52E-05 3.59E-05 µg/kg See equations in CalEPA, 2003

Gastrointestinal relative absorption fraction GRAF 1 1 1 1 Default CalEPA, 2003

Average concentration in and on specific types of vegetation Cv 3.06E-04 5.85E-04 2.52E-05 3.59E-05 µg/kg See equations in CalEPA, 2003

Value
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table K-1.  Exposure of Humans to COPCs Through Ingestion of Plants and Animals Impacted by COPCs

Parameter Symbol Units Source/notesValue

Equation 5.3.4.2 E – Concentration in animals and animal products Beef Cattle Lactating Dairy 
Cattle

Pigs Poultry - 
Meat

Poultry - 
Egg

Inhalation rate for animal BRa 100 100 7 0.4 0.4 m3/d Default CalEPA, 2003

Ground-level concentration GLC 0 0 0 0 0 µg/m3 Assumed, contaminated groundwater present as a result of irrigation only

Inhalation exposure Inh_dose 0 0 0 0 0 µg/d See equations in CalEPA, 2003

Water ingestion for animal WIRa 40 80 8 0.2 0.2 kg/d Default CalEPA, 2003

Fraction of water ingested from a contaminated body of water FSW 1 1 1 1 1 Conservatively assumed

Average concentration in water Cw 1000 1000 1000 1000 1000 µg/kg See equations in CalEPA, 2003

Water ingestion exposure Water_ingestion 40000 80000 8000 200 200 µg/d See equations in CalEPA, 2003

Fraction of diet provided by grazing FG 0.5 0.5 0.5 0.5 0.5 Default CalEPA, 2003

Feed ingestion rate FIR 8 16 2 0.1 0.1 kg/d Default CalEPA, 2003

Fraction of locally grown (source impacted) feed that is not pasture L 1 1 0.1 0.05 0.05 Default CalEPA, 2003

Concentration in feed Cf 5.85E-04 5.85E-04 2.38E-04 2.38E-04 2.38E-04 µg/kg See note under Table 5.2 in CalEPA, 2003

Feed ingestion exposure 2.34E-03 4.68E-03 2.38E-05 5.95E-07 5.95E-07 µg/d See equations in CalEPA, 2003

Concentration in pasture/grazing material Cv 5.85E-04 5.85E-04 2.38E-04 2.38E-04 2.38E-04 µg/kg See equations in CalEPA, 2003

Pasture/grazing ingestion exposure Grazing_ingest 2.34E-03 4.68E-03 2.38E-04 1.19E-05 1.19E-05 µg/d See equations in CalEPA, 2003

Soil ingested as a fraction of feed ingested FSf 0.01 0.01 0 0 0 Default CalEPA, 2003

Soil ingested as a fraction of pasture ingested FSp 0.05 0.05 0.04 0.02 0.02 Default CalEPA, 2003

Soil ingestion rate SIa 0.24 0.48 0.04 0.001 0.001 kg/d Default CalEPA, 2003

Soil ingestion exposure Soil _ingest 0.008623694 0.017247389 0.00143728 3.5932E-05 3.5932E-05 µg/d Default CalEPA, 2003

Transfer coefficient of contaminant from diet to animal product Tco 9.20E-03 1.00E-05 9.20E-03 9.20E-03 9.20E-03 d/kg Chemical-specific default CalEPA, 2003

Average concentration in farm animals and their products Cfa 3.68E+02 8.00E-01 7.36E+01 1.84E+00 1.84E+00 µg/kg See equations in CalEPA, 2003

Equation 5.4.3.3a C – Exposure dose through ingestion of plant products Exposed Leafy Protected Root

Concentration in plant type Cf 3.06E-04 5.85E-04 2.52E-05 3.59E-05 µg/kg See equations in CalEPA, 2003

Consumption of produce IP 3.56 2.9 1.39 3.16 g/kg BW-day Default average 70-year exposure numbers used.  High end numbers also available, 
CalEPA, 2003

Gastrointestinal relative absorption fraction GRAF 1 1 1 1 Default CalEPA, 2003

Fraction of produce homegrown L 0.15 0.15 0.15 0.15 Default for nonurban sites used, CalEPA, 2003

Exposure frequency EF 350 350 350 350 d/yr Default based on CalEPA guidance, see Section 5 of the main text

Exposure duration ED 30 30 30 30 yr Default based on CalEPA guidance, see Section 5 of the main text

Averaging time AT 10950 10950 10950 10950 d Default based on CalEPA guidance, see Section 5 of the main text

Conversion factor CF 1.00E-06 1.00E-06 1.00E-06 1.00E-06 µg/kg to mg/g

Exposure dose through ingestion of plant products Dose-p 1.57E-10 2.44E-10 5.03E-12 1.63E-11 mg/kg/d See equations in CalEPA, 2003
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table K-1.  Exposure of Humans to COPCs Through Ingestion of Plants and Animals Impacted by COPCs

Parameter Symbol Units Source/notesValue

Equation 5.4.3.3 – Exposure dose through ingestion of animal products Beef Cattle Lactating Dairy 
Cattle

Pigs Poultry - 
Meat

Poultry - 
Egg

Concentration in animal product Cfa 3.68E+02 8.00E-01 7.36E+01 1.84E+00 1.84E+00 µg/kg See equations in CalEPA, 2003

Consumption of animal product If 2.25 5.46 1.46 1.39 1.8 g/kg BW-day Default average 70-year exposure numbers used.  High end numbers also available

Gastrointestinal absorption factor GI 1 1 1 1 1 Default CalEPA, 2003

Fraction of animal product homegrown L 1 1 1 1 1 Conservatively assumed

Exposure frequency EF 350 350 350 350 350 d/yr Default based on CalEPA guidance, see Section 5 of the main text

Exposure duration ED 30 30 30 30 30 yr Default based on CalEPA guidance, see Section 5 of the main text

Averaging time AT 10950 10950 10950 10950 10950 d Default based on CalEPA guidance, see Section 5 of the main text

Conversion factor CF 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 µg/kg to mg/g

Exposure dose through ingestion of animal products Dose-ap 7.94E-04 4.19E-06 1.03E-04 2.45E-06 3.18E-06 mg/kg-BW/d See equations in CalEPA, 2003

Total dose from ingestion of animal and plant products Dose-total 9.07E-04 mg/kg-BW/d Summed

Exposure through dermal contact Adult Child

Concentration in water Cw 1 1 mg/L The assumed concentration of hexavalent chromium does not affect the percentage 
contribution of the secondary pathways.

Surface area SA 18000 6600 cm2 Default based on CalEPA guidance, see Section 5 of the main text

Dermal permeability coefficient PC 0.002 0.002 cm/hr Default based on CalEPA guidance, see Section 5 of the main text

Exposure time ET 0.58 1 hr/d Default based on CalEPA guidance, see Section 5 of the main text

Exposure duration ED 30 6 yr Default based on CalEPA guidance, see Section 5 of the main text

Exposure frequency EF 350 350 d/yr Default based on CalEPA guidance, see Section 5 of the main text

Conversion factor CF 0.001 0.001 L/cm3

Body weight BW 70 15 kg Default based on CalEPA guidance, see Section 5 of the main text

Averaging time AT 10950 2190 d Default based on CalEPA guidance, see Section 5 of the main text

Chronic daily intake from dermal exposure to groundwater CDIderm 2.86E-04 8.44E-04 mg/kg/d Calculated, see Sections 5, 6, and 7 of the main text

Exposure through ingestion Adult Child

Ingestion rate IR 2 1 L/d Default based on CalEPA guidance, see Section 5 of the main text

Chronic daily intake from ingestion of groundwater CDIing 2.74E-02 6.39E-02 mg/kg/d Calculated, see Sections 5, 6, and 7 of the main text

Adult Child

Total chronic daily intake from dermal and ingestion CDItot 2.77E-02 6.48E-02 mg/kg/d Summed

Total dose from ingestion of animal and plant products 9.07E-04 mg/kg/d From above

Percentage of exposure from ingestion of animal and plant products 3.2% 1.4% Calculated
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table K-1.  Exposure of Humans to COPCs Through Ingestion of Plants and Animals Impacted by COPCs

Parameter Symbol Units Source/notesValue

Notes:

(1) The equations used are from the Air Toxics Hot Spots Program Risk Assessment Guidelines (CalEPA, 2003).

(2) Default assumptions are used when available.  Conservative or best-judgment assumptions are made in other cases.

References:

CalEPA. 2003. Air Toxics Hot Spots Program Risk Assessment Guidelines:  The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments. California Environmental Protection Agency, Office of Environmental Health Hazard Assessment 
(OEHHA). August.

cm/hr = centimeter per hour

cm2 = square centimeter
COPC = constituent of potential concern
d = day
d/kg = day per kilogram
d/yr = days per year
g/kg BW-day = gram per kilogram body weight per day
hr/d = hour per day
kg = kilogram
kg/d = kilogram per day

kg/m2 = kilogram per square meter

kg/m3 = kilogram per cubic meter

L/cm3 = liters per cubic centimeter
L/d = liters per day

m = meter
m/d = meter per day

m3/d = cubic meter per day
mg/g = milligram per gram
mg/kg BW/d = milligram per kilogram body weight per day
mg/kg/d = milligram per kilogram per day
mg/L = milligram per liter
µg/d = microgram per day
µg/kg = microgram per kilogram

µg/m2/d = microgram per square meter per day

µg/m3 = microgram per cubic meter
yr = year

November 2009 Page 4 of 4



Appendix L 

 

 

Groundwater Chronic Daily Intakes 



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 2 and SWMU2
PG&E Topock Compressor Station, Needles, California

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

NC NC NC NC NC NC

NC NC NC NC NC NC

3.8E-06 5.8E-04 6.5E-06 1.2E-03 9.0E-06 1.6E-03

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

1.2E-06 1.8E-04 2.1E-06 3.9E-04 2.9E-06 5.0E-04

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

On-Site Resident
Child

Groundwater CDI – Carcinogenic Effects (mg/kg/d) 

Barium

Beryllium

MW-12

Aluminum

Antimony

Arsenic

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Barium

Beryllium

MW-24A

Aluminum

Antimony

Arsenic

Silver

Thallium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Vanadium

Zinc

Table L-1.  Groundwater CDIs – Well-Specific – Carcinogenic Effects
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 2 and SWMU2
PG&E Topock Compressor Station, Needles, California

Dermal 
Contact Ingestion

Dermal 
Contact Ingestion

Dermal 
Contact IngestionChemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

On-Site Resident
Child

Groundwater CDI – Carcinogenic Effects (mg/kg/d) 

Table L-1.  Groundwater CDIs – Well-Specific – Carcinogenic Effects

NC NC NC NC NC NC

NC NC NC NC NC NC

8.8E-07 1.3E-04 1.5E-06 2.9E-04 2.1E-06 3.6E-04

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

NC NC NC NC NC NC

Notes:

CDI = chronic daily intake

mg/kg/d = milligrams per kilogram per day

NC = noncarcinogenic compound

MW-43-25

Aluminum

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Fluoride

Mercury

Molybdenum

Nickel
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact Ingestion

2.9E-05 4.4E-03 9.8E-06 1.9E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.4E-03 5.1E-01 1.1E-03 2.2E-01

ND ND ND ND

3.3E-05 5.0E-03 1.1E-05 2.1E-03

1.9E-06 1.5E-03 6.6E-07 6.3E-04

2.6E-03 4.0E-01 9.0E-04 1.7E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Nickel

Nitrate as nitrogen

Aluminum

Antimony

Chemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

MW-1

MW-3

Selenium

Silver

On-Site Resident
Adult

Cobalt

On-Site Resident
Child

Mercury

Arsenic

Barium

Beryllium

Cadmium

Molybdenum

Copper

Fluoride

Thallium

Vanadium

Zinc

Chromium, hexavalent

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

2.7E-05 4.1E-03 9.1E-06 1.7E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.4E-05 2.2E-03 4.9E-06 9.4E-04

3.5E-06 2.7E-03 1.2E-06 1.2E-03

4.6E-03 7.0E-01 1.6E-03 3.0E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Silver

Thallium

Vanadium

Zinc

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

MW 3

Aluminum

Arsenic

Antimony

Selenium

Molybdenum

Nickel

Nitrate as nitrogen
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

2.6E-05 4.0E-03 8.8E-06 1.7E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.9E-06 1.4E-03 6.3E-07 6.0E-04

2.6E-03 4.0E-01 9.0E-04 1.7E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

Antimony

Arsenic

MW-4

Aluminum

MW-5

2.5E-05 3.7E-03 8.4E-06 1.6E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.9E-05 5.8E-03 1.3E-05 2.5E-03

1.7E-06 1.3E-03 5.7E-07 5.5E-04

8.0E-03 1.2E+00 2.7E-03 5.2E-01

8.6E-06 1.3E-03 2.9E-06 5.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW 5

Aluminum

Antimony

Arsenic

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

2.6E-05 4.0E-03 8.8E-06 1.7E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.6E-03 5.5E-01 1.2E-03 2.4E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

MW-6

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

MW-7

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.7E-06 1.3E-03 5.7E-07 5.5E-04

3.3E-03 5.0E-01 1.1E-03 2.1E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW 7

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.3E-05 3.3E-03 1.5E-05 1.4E-03

ND ND ND ND

4.8E-06 7.3E-04 1.6E-06 3.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.4E-06 1.0E-03 4.6E-07 4.4E-04

8.6E-03 1.3E+00 2.9E-03 5.6E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

MW-8

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

MW-9

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.9E-04 2.2E-02 1.0E-04 9.5E-03

ND ND ND ND

3.1E-06 4.7E-04 1.0E-06 2.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.8E-07 5.1E-04 2.3E-07 2.2E-04

9.5E-03 1.4E+00 3.2E-03 6.2E-01

5.6E-06 8.4E-04 1.9E-06 3.6E-04

1.5E-06 3.8E-04 5.1E-07 1.6E-04

ND ND ND ND

ND ND ND ND

5.2E-05 1.3E-02 1.8E-05 5.6E-03

Antimony

Arsenic

MW 9

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

2.7E-05 4.1E-03 9.2E-06 1.8E-03

1.4E-06 2.1E-04 4.7E-07 9.0E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.7E-03 1.3E-01 5.8E-04 5.6E-02

ND ND ND ND

2.1E-06 3.1E-04 7.0E-07 1.3E-04

1.0E-02 1.6E+00 3.5E-03 6.7E-01

ND ND ND ND

7.0E-05 1.1E-02 2.4E-05 4.6E-03

5.6E-07 4.3E-04 1.9E-07 1.8E-04

6.8E-03 1.0E+00 2.3E-03 4.4E-01

3.2E-06 4.8E-04 1.1E-06 2.1E-04

1.6E-05 4.0E-03 5.3E-06 1.7E-03

ND ND ND ND

2.5E-05 3.8E-03 8.4E-06 1.6E-03

4.6E-05 1.2E-02 1.6E-05 5.0E-03

Antimony

Arsenic

MW-10

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-11

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.9E-05 5.9E-03 1.3E-05 2.5E-03

ND ND ND ND

ND ND ND ND

7.3E-04 5.5E-02 2.5E-04 2.4E-02

ND ND ND ND

2.0E-06 3.1E-04 6.9E-07 1.3E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.9E-07 4.4E-04 2.0E-07 1.9E-04

4.4E-03 6.7E-01 1.5E-03 2.9E-01

3.4E-06 5.2E-04 1.2E-06 2.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.5E-05 1.1E-02 1.5E-05 4.9E-03

Fluoride

Mercury

MW 11

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

2.9E-05 4.3E-03 9.7E-06 1.9E-03

8.8E-06 1.3E-03 3.0E-06 5.7E-04

4.5E-05 6.8E-03 1.5E-05 2.9E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-03 8.6E-02 3.8E-04 3.7E-02

ND ND ND ND

2.1E-06 3.2E-04 7.1E-07 1.4E-04

ND ND ND ND

ND ND ND ND

2.3E-05 3.5E-03 7.8E-06 1.5E-03

5.3E-07 4.0E-04 1.8E-07 1.7E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.7E-07 7.1E-05 1.6E-07 3.0E-05

3.5E-05 5.2E-03 1.2E-05 2.2E-03

ND ND ND ND

Antimony

Arsenic

Fluoride

Mercury

MW-12

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

MW-13

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.7E-06 4.1E-04 9.3E-07 1.8E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-06 1.7E-03 7.7E-07 7.4E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-05 1.4E-02 1.9E-05 5.9E-03

Cadmium

Chromium, hexavalent

MW 13

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.7E-05 2.8E-03 1.2E-05 1.2E-03

4.3E-07 6.5E-05 1.4E-07 2.8E-05

3.4E-06 5.1E-04 1.1E-06 2.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-06 8.6E-04 3.8E-07 3.7E-04

3.1E-03 4.7E-01 1.0E-03 2.0E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.5E-05 1.1E-02 1.5E-05 4.8E-03

Fluoride

Mercury

MW-14

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-15

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.4E-05 1.0E-03 4.7E-06 4.5E-04

NS NS NS NS

3.9E-06 6.0E-04 1.3E-06 2.6E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

6.6E-07 5.0E-04 2.3E-07 2.2E-04

4.1E-03 6.2E-01 1.4E-03 2.7E-01

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

4.8E-05 1.2E-02 1.6E-05 5.2E-03

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW 15

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.6E-04 5.8E-02 2.6E-04 2.5E-02

ND ND ND ND

2.8E-06 4.2E-04 9.4E-07 1.8E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.4E-07 4.8E-04 2.2E-07 2.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-05 1.4E-02 1.9E-05 6.0E-03

Cadmium

Chromium, hexavalent

MW-19

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-20-70

ND ND ND ND

3.7E-06 5.6E-04 1.3E-06 2.4E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.1E-03 6.2E-01 2.8E-03 2.6E-01

ND ND ND ND

4.6E-06 6.9E-04 1.5E-06 3.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.9E-07 4.5E-04 2.0E-07 1.9E-04

5.2E-03 7.9E-01 1.8E-03 3.4E-01

5.0E-06 7.5E-04 1.7E-06 3.2E-04

ND ND ND ND

ND ND ND ND

2.4E-05 3.7E-03 8.3E-06 1.6E-03

5.0E-05 1.3E-02 1.7E-05 5.4E-03

Cadmium

Chromium, hexavalent

MW 20 70

Aluminum

Antimony

Arsenic

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

1.8E-05 2.7E-03 6.1E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.2E-03 4.7E-01 2.1E-03 2.0E-01

ND ND ND ND

4.9E-06 7.4E-04 1.6E-06 3.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.9E-06 1.5E-03 6.5E-07 6.2E-04

5.9E-03 9.0E-01 2.0E-03 3.9E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.9E-05 1.2E-02 1.6E-05 5.3E-03

Antimony

Arsenic

MW-20-100

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

MW-20-130

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.2E-03 5.5E-01 2.4E-03 2.3E-01

4.6E-07 7.0E-05 1.6E-07 3.0E-05

5.0E-06 7.5E-04 1.7E-06 3.2E-04

ND ND ND ND

ND ND ND ND

2.0E-05 3.1E-03 6.8E-06 1.3E-03

2.8E-06 2.1E-03 9.3E-07 8.9E-04

4.8E-03 7.3E-01 1.6E-03 3.1E-01

6.7E-06 1.0E-03 2.3E-06 4.3E-04

ND ND ND ND

ND ND ND ND

4.3E-05 6.5E-03 1.4E-05 2.8E-03

2.7E-05 6.9E-03 9.3E-06 3.0E-03

Cadmium

Chromium, hexavalent

MW 20 130

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-05 1.7E-03 3.8E-06 7.4E-04

ND ND ND ND

ND ND ND ND

2.2E-05 3.3E-03 7.4E-06 1.4E-03

4.1E-06 3.1E-03 1.4E-06 1.3E-03

ND ND ND ND

1.6E-05 2.4E-03 5.4E-06 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.3E-05 2.1E-02 2.8E-05 8.9E-03

Fluoride

Mercury

MW-21

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

MW-22

NS NS NS NS

ND ND ND ND

ND ND ND ND

2.1E-04 3.2E-02 7.2E-05 1.4E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.1E-06 3.2E-04 7.2E-07 1.4E-04

3.3E-05 5.0E-03 1.1E-05 2.1E-03

ND ND ND ND

1.7E-07 2.6E-05 5.7E-08 1.1E-05

2.4E-05 3.6E-03 8.0E-06 1.5E-03

1.3E-05 9.6E-03 4.3E-06 4.1E-03

2.8E-03 4.3E-01 9.7E-04 1.8E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.6E-05 1.1E-02 2.6E-05 4.9E-03

5.0E-05 1.3E-02 1.7E-05 5.4E-03

Antimony

Arsenic

MW 22

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

ND ND ND ND

ND ND ND ND

2.2E-03 3.4E-01 7.6E-04 1.5E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.8E-06 1.2E-03 2.6E-06 5.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.9E-06 5.3E-03 2.4E-06 2.3E-03

ND ND ND ND

4.6E-06 7.0E-04 1.6E-06 3.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.7E-05 1.7E-02 2.3E-05 7.3E-03

Antimony

Arsenic

MW-23

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-24A

NS NS NS NS

ND ND ND ND

1.4E-05 2.1E-03 4.8E-06 9.2E-04

4.0E-04 6.0E-02 1.4E-04 2.6E-02

ND ND ND ND

ND ND ND ND

2.8E-03 2.1E-01 9.6E-04 9.2E-02

ND ND ND ND

5.9E-06 9.0E-04 2.0E-06 3.9E-04

ND ND ND ND

ND ND ND ND

1.7E-05 2.5E-03 5.7E-06 1.1E-03

5.6E-07 4.2E-04 1.9E-07 1.8E-04

7.7E-03 1.2E+00 2.6E-03 5.0E-01

2.1E-05 3.2E-03 7.3E-06 1.4E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.4E-05 1.4E-02 1.8E-05 5.8E-03

Fluoride

Mercury

MW 24A

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

November 2009 Page 11 of 56



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.2E-03 3.1E-01 1.4E-03 1.3E-01

ND ND ND ND

2.7E-06 4.1E-04 9.3E-07 1.8E-04

ND ND ND ND

ND ND ND ND

2.7E-05 4.1E-03 9.3E-06 1.8E-03

1.0E-06 7.9E-04 3.5E-07 3.4E-04

5.9E-03 8.9E-01 2.0E-03 3.8E-01

6.0E-06 9.1E-04 2.0E-06 3.9E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.9E-05 1.5E-02 2.0E-05 6.4E-03

Antimony

Arsenic

Fluoride

Mercury

MW-24B

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

MW-24BR

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.3E-04 1.9E-02 4.3E-05 8.2E-03

NS NS NS NS

NS NS NS NS

2.9E-04 2.2E-02 9.9E-05 9.5E-03

NS NS NS NS

6.5E-06 9.8E-04 2.2E-06 4.2E-04

ND ND ND ND

NS NS NS NS

2.4E-05 3.7E-03 8.3E-06 1.6E-03

6.4E-07 4.8E-04 2.2E-07 2.1E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

2.0E-05 5.0E-03 6.8E-06 2.2E-03

Cadmium

Chromium, hexavalent

MW 24BR

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-03 1.5E-01 6.8E-04 6.5E-02

ND ND ND ND

3.2E-06 4.9E-04 1.1E-06 2.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.9E-07 3.7E-04 1.7E-07 1.6E-04

ND ND ND ND

2.4E-06 3.6E-04 8.1E-07 1.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.2E-05 1.1E-02 1.4E-05 4.5E-03

Fluoride

Mercury

MW-25

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-26

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.1E-03 2.4E-01 1.1E-03 1.0E-01

ND ND ND ND

4.0E-06 6.0E-04 1.3E-06 2.6E-04

ND ND ND ND

ND ND ND ND

1.8E-05 2.7E-03 6.1E-06 1.2E-03

8.4E-07 6.4E-04 2.8E-07 2.7E-04

2.3E-03 3.4E-01 7.7E-04 1.5E-01

7.1E-06 1.1E-03 2.4E-06 4.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.3E-05 1.3E-02 1.8E-05 5.8E-03

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW 26

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.1E-04 1.7E-02 3.7E-05 7.1E-03

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

8.0E-06 1.2E-03 2.7E-06 5.2E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

3.9E-06 3.0E-03 1.3E-06 1.3E-03

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

4.5E-05 1.1E-02 1.5E-05 4.9E-03

Cadmium

Chromium, hexavalent

MW-27-20

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-28-25

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.0E-04 1.5E-02 3.4E-05 6.6E-03

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

3.7E-06 5.6E-04 1.3E-06 2.4E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

7.5E-07 5.7E-04 2.6E-07 2.4E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

3.9E-05 9.8E-03 1.3E-05 4.2E-03

Cadmium

Chromium, hexavalent

MW 28 25

Aluminum

Antimony

Arsenic

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.3E-04 1.9E-02 4.3E-05 8.2E-03

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

4.1E-06 6.2E-04 1.4E-06 2.7E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

8.6E-07 6.5E-04 2.9E-07 2.8E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

4.3E-05 1.1E-02 1.4E-05 4.6E-03

Cadmium

Chromium, hexavalent

MW-29

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW-30-30

Silver

Thallium

Vanadium

Zinc

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.6E-04 7.0E-02 1.6E-04 3.0E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.5E-05 2.2E-03 5.0E-06 9.5E-04

ND ND ND ND

ND ND ND ND

4.2E-05 6.4E-03 1.4E-05 2.7E-03

2.2E-05 1.7E-02 7.5E-06 7.2E-03

6.1E-03 9.2E-01 2.1E-03 3.9E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.4E-05 1.3E-02 2.9E-05 5.5E-03

4.5E-05 1.1E-02 1.5E-05 4.9E-03

Fluoride

Mercury

MW 30 30

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.1E-03 8.5E-02 3.8E-04 3.6E-02

NS NS NS NS

1.7E-05 2.5E-03 5.6E-06 1.1E-03

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

9.2E-05 2.3E-02 3.1E-05 1.0E-02

Antimony

Arsenic

MW-30-50

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

MW-31-60

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.3E-03 2.5E-01 1.1E-03 1.1E-01

ND ND ND ND

6.2E-06 9.5E-04 2.1E-06 4.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.7E-06 2.8E-03 1.3E-06 1.2E-03

2.1E-03 3.2E-01 7.2E-04 1.4E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.0E-05 7.5E-03 1.7E-05 3.2E-03

3.8E-05 9.7E-03 1.3E-05 4.1E-03

Antimony

Arsenic

MW 31 60

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

2.4E-04 1.8E-02 8.1E-05 7.8E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

MW-31-135

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

MW-32-20

ND ND ND ND

NS NS NS NS

NS NS NS NS

2.2E-03 3.3E-01 7.4E-04 1.4E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.2E-05 5.5E-03 7.4E-06 2.3E-03

Antimony

Arsenic

Fluoride

Mercury

MW 32 20

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.0E-05 2.0E-02 2.7E-05 8.7E-03

Cadmium

Chromium, hexavalent

MW-32-35

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-33-40

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

8.0E-06 1.2E-03 2.7E-06 5.2E-04

3.7E-03 5.6E-01 1.3E-03 2.4E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

4.3E-05 1.1E-02 1.5E-05 4.7E-03

Fluoride

Mercury

MW 33 40

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.3E-04 2.0E-02 4.4E-05 8.4E-03

ND ND ND ND

ND ND ND ND

1.6E-05 2.4E-03 5.3E-06 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.0E-05 2.0E-02 2.7E-05 8.6E-03

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW-33-90

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc

MW-33-210

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.3E-07 8.1E-05 1.8E-07 3.5E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW 33 210

Aluminum

Antimony

Arsenic

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

1.1E-05 1.7E-03 3.7E-06 7.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.1E-06 7.7E-04 1.7E-06 3.3E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.9E-07 6.8E-04 3.0E-07 2.9E-04

NS NS NS NS

5.3E-06 8.0E-04 1.8E-06 3.4E-04

1.0E-05 2.6E-03 3.5E-06 1.1E-03

ND ND ND ND

1.2E-04 1.8E-02 4.1E-05 7.9E-03

ND ND ND ND

Antimony

Arsenic

MW-34-55

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

MW-34-80

2.6E-05 3.9E-03 8.7E-06 1.7E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-07 8.3E-05 1.9E-07 3.6E-05

4.5E-06 6.8E-04 1.5E-06 2.9E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.9E-07 5.2E-04 2.3E-07 2.2E-04

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW 34 80

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.0E-04 4.6E-02 2.0E-04 2.0E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.5E-05 2.3E-03 5.2E-06 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

MW-34-100

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

MW-35-60

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.1E-05 2.4E-03 1.1E-05 1.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

MW 35 60

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.2E-05 1.7E-03 7.5E-06 7.2E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

MW-35-135

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-36-90

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

2.1E-03 1.6E-01 7.3E-04 7.0E-02

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW 36 90

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.3E-03 9.9E-02 4.4E-04 4.2E-02

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

MW-36-100

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-37D

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.3E-03 1.0E-01 4.5E-04 4.3E-02

4.9E-07 7.5E-05 1.7E-07 3.2E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-05 3.0E-03 6.8E-06 1.3E-03

2.1E-06 1.6E-03 7.3E-07 7.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

MW 37D

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.5E-04 5.7E-02 2.5E-04 2.4E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.7E-05 4.1E-03 9.1E-06 1.7E-03

ND ND ND ND

4.4E-03 6.7E-01 1.5E-03 2.9E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW-38S

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW-38D

Silver

Thallium

Vanadium

Zinc

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.8E-04 1.4E-02 6.3E-05 6.0E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

3.4E-05 5.1E-03 1.1E-05 2.2E-03

ND ND ND ND

6.2E-03 9.4E-01 2.1E-03 4.0E-01

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

MW 38D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.4E-03 1.1E-01 4.8E-04 4.6E-02

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.7E-03 4.0E-01 9.0E-04 1.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

MW-39-50

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-39-60

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.5E-03 1.9E-01 8.4E-04 8.0E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.7E-03 4.0E-01 9.0E-04 1.7E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

MW 39 60

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

3.6E-03 2.7E-01 1.2E-03 1.2E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.8E-03 5.8E-01 1.3E-03 2.5E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

Fluoride

Mercury

MW-39-70

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

MW-39-80

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

3.7E-03 2.8E-01 1.3E-03 1.2E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.8E-03 5.7E-01 1.3E-03 2.4E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

MW 39 80

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

6.6E-03 5.0E-01 2.3E-03 2.2E-01

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

4.1E-03 6.3E-01 1.4E-03 2.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

MW-39-100

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-40S

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.8E-03 4.2E-01 9.4E-04 1.8E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW 40S

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

7.0E-05 5.3E-03 2.4E-05 2.3E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

1.9E-05 2.9E-03 6.6E-06 1.3E-03

ND ND ND ND

8.3E-03 1.3E+00 2.8E-03 5.4E-01

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW-40D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

MW-43-25

ND ND ND ND

ND ND ND ND

1.0E-05 1.6E-03 3.5E-06 6.7E-04

ND ND ND ND

4.6E-07 7.0E-05 1.6E-07 3.0E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW 43 25

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-03 8.6E-02 3.8E-04 3.7E-02

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

3.6E-05 5.5E-03 1.2E-05 2.3E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

MW-44-115

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-44-125

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

3.2E-04 2.4E-02 1.1E-04 1.0E-02

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

5.3E-05 8.0E-03 1.8E-05 3.4E-03

ND ND ND ND

2.7E-03 4.1E-01 9.2E-04 1.8E-01

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

MW 44 125

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

2.2E-04 1.7E-02 7.4E-05 7.1E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

Fluoride

Mercury

MW-45-095a

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

MW-46-175

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.5E-04 1.1E-02 5.0E-05 4.8E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

8.3E-05 1.3E-02 2.8E-05 5.4E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

MW 46 175

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

4.6E-05 3.5E-03 1.6E-05 1.5E-03

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

MW-47-55

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc

MW-50-095

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.3E-04 1.7E-02 7.8E-05 7.5E-03

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

MW 50 095

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.2E-03 7.0E-01 3.1E-03 3.0E-01

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

2.3E-05 3.5E-03 7.7E-06 1.5E-03

ND ND ND ND

2.6E-03 3.9E-01 8.7E-04 1.7E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

MW-50-200

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

MW-51

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.0E-03 3.0E-01 1.3E-03 1.3E-01

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

1.7E-05 2.6E-03 5.7E-06 1.1E-03

ND ND ND ND

5.9E-03 9.0E-01 2.0E-03 3.9E-01

7.7E-06 1.2E-03 2.6E-06 5.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

MW 51

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

November 2009 Page 32 of 56



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

5.0E-05 7.5E-03 1.7E-05 3.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

OW-1S

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

OW-1M

4.7E-05 7.1E-03 1.6E-05 3.0E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-06 1.6E-04 3.6E-07 6.8E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.9E-06 1.3E-03 3.0E-06 5.8E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

OW 1M

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.2E-06 1.8E-04 4.0E-07 7.7E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.1E-06 1.4E-03 3.1E-06 5.9E-04

ND ND ND ND

ND ND ND ND

1.4E-05 2.1E-03 4.6E-06 8.9E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.2E-05 4.8E-03 1.1E-05 2.1E-03

ND ND ND ND

Cadmium

Chromium, hexavalent

OW-1D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

OW-2S

6.4E-05 9.7E-03 2.2E-05 4.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.6E-07 1.2E-04 2.6E-07 4.9E-05

ND ND ND ND

3.4E-05 2.5E-03 1.1E-05 1.1E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.0E-05 3.0E-03 6.8E-06 1.3E-03

ND ND ND ND

2.1E-03 3.2E-01 7.1E-04 1.4E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

OW 2S

Aluminum

Antimony

Arsenic

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.7E-07 1.5E-04 3.3E-07 6.3E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.7E-06 1.3E-03 2.9E-06 5.6E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.5E-03 2.2E-01 5.0E-04 9.6E-02

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

OW-2M

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

OW-2D

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.7E-07 1.5E-04 3.3E-07 6.3E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

7.8E-06 1.2E-03 2.7E-06 5.1E-04

ND ND ND ND

ND ND ND ND

1.7E-05 2.6E-03 5.9E-06 1.1E-03

1.1E-06 8.6E-04 3.9E-07 3.7E-04

2.0E-03 3.1E-01 6.9E-04 1.3E-01

ND ND ND ND

2.2E-06 5.4E-04 7.3E-07 2.3E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

OW 2D

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.8E-05 2.8E-03 6.2E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Antimony

Arsenic

OW-3D

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent

OW-5S

4.2E-05 6.3E-03 1.4E-05 2.7E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-05 1.7E-03 7.6E-06 7.3E-04

5.3E-07 8.0E-05 1.8E-07 3.4E-05

6.3E-06 9.6E-04 2.1E-06 4.1E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.9E-03 2.9E-01 6.4E-04 1.2E-01

ND ND ND ND

1.6E-05 4.1E-03 5.6E-06 1.8E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

Fluoride

Mercury

OW 5S

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

3.2E-04 4.8E-02 1.1E-04 2.1E-02

4.7E-06 7.1E-04 1.6E-06 3.0E-04

ND ND ND ND

ND ND ND ND

3.7E-06 5.6E-04 1.3E-06 2.4E-04

4.4E-06 6.7E-04 1.5E-06 2.9E-04

ND ND ND ND

4.2E-06 6.4E-04 1.4E-06 2.7E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.3E-05 2.0E-03 4.5E-06 8.7E-04

1.7E-06 1.3E-03 5.7E-07 5.5E-04

ND ND ND ND

7.8E-06 1.2E-03 2.7E-06 5.1E-04

5.1E-06 1.3E-03 1.7E-06 5.5E-04

ND ND ND ND

2.6E-05 3.9E-03 8.7E-06 1.7E-03

ND ND ND ND

Antimony

Arsenic

Fluoride

Mercury

OW-5M

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

OW-5D

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

8.5E-05 1.3E-02 2.9E-05 5.5E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-06 1.6E-04 3.6E-07 6.8E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.3E-06 9.6E-04 2.1E-06 4.1E-04

ND ND ND ND

ND ND ND ND

2.0E-05 3.0E-03 6.8E-06 1.3E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.0E-05 4.6E-03 1.0E-05 2.0E-03

ND ND ND ND

Cadmium

Chromium, hexavalent

OW 5D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

NS NS NS NS

8.4E-05 6.4E-03 2.9E-05 2.7E-03

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

PE-1

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

PGE-6

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

1.0E-03 7.6E-02 3.4E-04 3.2E-02

NS NS NS NS

6.1E-06 9.2E-04 2.1E-06 3.9E-04

ND ND ND ND

NS NS NS NS

ND ND ND ND

5.3E-07 4.0E-04 1.8E-07 1.7E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

1.7E-04 4.3E-02 5.8E-05 1.8E-02

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

PGE 6

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc

November 2009 Page 38 of 56



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

4.7E-03 3.6E-01 1.6E-03 1.5E-01

NS NS NS NS

8.1E-06 1.2E-03 2.7E-06 5.3E-04

ND ND ND ND

NS NS NS NS

2.4E-05 3.6E-03 8.0E-06 1.5E-03

6.5E-07 4.9E-04 2.2E-07 2.1E-04

4.4E-03 6.6E-01 1.5E-03 2.8E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

1.3E-05 3.3E-03 4.5E-06 1.4E-03

Cadmium

Chromium, hexavalent

PGE-7

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

PGE-8

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

NS NS NS NS

3.3E-05 5.0E-03 1.1E-05 2.1E-03

1.1E-06 8.5E-04 3.8E-07 3.6E-04

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

7.8E-05 2.0E-02 2.7E-05 8.5E-03

Cadmium

Chromium, hexavalent

PGE 8

Aluminum

Antimony

Arsenic

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.1E-02 1.7E+00 3.7E-03 7.1E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.5E-04 3.9E-02 5.2E-05 1.7E-02

Antimony

Arsenic

Park Moabi-4

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

PT-1D

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.6E-03 2.0E-01 8.8E-04 8.4E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

PT 1D

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.9E-03 1.5E-01 6.6E-04 6.3E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

PT-2D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

PT-3D

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.7E-03 2.8E-01 1.3E-03 1.2E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

PT 3D

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

5.0E-03 3.8E-01 1.7E-03 1.6E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

PT-4D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

PT-5D

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

5.2E-03 3.9E-01 1.8E-03 1.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

Fluoride

Mercury

PT 5D

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.8E-03 2.1E-01 9.5E-04 9.1E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

PT-6D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

PT-7S

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.0E-03 7.7E-02 3.4E-04 3.3E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

9.3E-03 1.4E+00 3.1E-03 6.0E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

PT 7S

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.0E-03 1.5E-01 6.6E-04 6.4E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.1E-02 1.6E+00 3.6E-03 6.9E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

PT-7M

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc

PT-7D

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

6.1E-03 4.6E-01 2.1E-03 2.0E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.1E-03 4.7E-01 1.1E-03 2.0E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

PT 7D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.5E-03 1.1E-01 5.0E-04 4.8E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.1E-02 1.6E+00 3.6E-03 6.9E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

PT-8S

Aluminum

Antimony

Arsenic

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

PT-8M

Cobalt

Copper

Fluoride

Mercury

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.3E-03 2.5E-01 1.1E-03 1.1E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.3E-02 2.0E+00 4.5E-03 8.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

PT 8M

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

November 2009 Page 45 of 56



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

5.5E-03 4.2E-01 1.9E-03 1.8E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

4.1E-03 6.2E-01 1.4E-03 2.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

PT-8D

Aluminum

Nitrate as nitrogen

Selenium

Antimony

Arsenic

Barium

Beryllium

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

PT-9S

Silver

Thallium

Vanadium

Zinc

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.0E-03 7.5E-02 3.4E-04 3.2E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

6.9E-03 1.0E+00 2.3E-03 4.5E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

PT 9S

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.0E-03 1.5E-01 6.7E-04 6.4E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.0E-02 1.6E+00 3.5E-03 6.7E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

PT-9M

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

PT-9D

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.3E-02 1.0E+00 4.5E-03 4.3E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.9E-03 5.9E-01 1.3E-03 2.5E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

PT 9D

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.8E-03 2.1E-01 9.6E-04 9.2E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Fluoride

Mercury

PTI-1D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

PTR-1

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

4.5E-04 3.4E-02 1.5E-04 1.5E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

7.8E-03 1.2E+00 2.6E-03 5.0E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

Fluoride

Mercury

PTR 1

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.7E-03 2.0E-01 9.1E-04 8.7E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

1.1E-02 1.6E+00 3.7E-03 7.1E-01

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

PTR-2

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

TW-1

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.9E-03 2.9E-01 1.3E-03 1.3E-01

ND ND ND ND

ND ND ND ND

NS NS NS NS

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.3E-03 3.5E-01 7.8E-04 1.5E-01

6.5E-05 9.9E-03 2.2E-05 4.2E-03

2.2E-05 5.6E-03 7.5E-06 2.4E-03

ND ND ND ND

ND ND ND ND

2.8E-05 7.0E-03 9.4E-06 3.0E-03

Fluoride

Mercury

TW-1

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

5.9E-05 9.0E-03 2.0E-05 3.9E-03

6.5E-05 9.8E-03 2.2E-05 4.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.1E-03 3.1E-01 1.4E-03 1.3E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.8E-03 4.3E-01 9.6E-04 1.8E-01

8.4E-06 1.3E-03 2.9E-06 5.5E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.5E-05 1.4E-02 1.9E-05 5.9E-03

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

TW-2S

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc

TW-2D

ND ND ND ND

6.5E-05 9.9E-03 2.2E-05 4.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.6E-03 3.5E-01 1.6E-03 1.5E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.1E-05 3.2E-03 7.2E-06 1.4E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

Cadmium

Chromium, hexavalent

TW 2D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

2.4E-03 1.8E-01 8.1E-04 7.8E-02

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Cadmium

Chromium, hexavalent

TW-3D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

TW-4

Cobalt

Copper

Fluoride

Mercury

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

3.0E-05 2.3E-03 1.0E-05 9.7E-04

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

ND ND ND ND

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

NS NS NS NS

Antimony

Arsenic

TW 4

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc

November 2009 Page 51 of 56



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.1E-05 6.2E-03 1.4E-05 2.7E-03

6.3E-05 1.6E-02 2.1E-05 6.8E-03

Fluoride

Mercury

CW-1M

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

CW-1D

5.0E-05 7.5E-03 1.7E-05 3.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.0E-06 1.5E-04 3.4E-07 6.6E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.7E-05 2.6E-03 5.8E-06 1.1E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

3.8E-05 5.7E-03 1.3E-05 2.4E-03

2.9E-05 7.2E-03 9.7E-06 3.1E-03

Antimony

Arsenic

CW 1D

Aluminum

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.2E-05 7.9E-03 1.8E-05 3.4E-03

5.4E-05 1.4E-02 1.8E-05 5.9E-03

Antimony

Arsenic

CW-2M

Aluminum

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Cadmium

Chromium, hexavalent

CW-2D

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.0E-06 1.5E-04 3.4E-07 6.6E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.8E-03 2.8E-01 6.2E-04 1.2E-01

ND ND ND ND

2.6E-05 3.9E-03 8.8E-06 1.7E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.1E-05 7.7E-03 1.7E-05 3.3E-03

ND ND ND ND

Fluoride

Mercury

CW 2D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.0E-07 1.2E-04 2.7E-07 5.2E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.3E-05 1.9E-03 4.3E-06 8.2E-04

ND ND ND ND

1.8E-03 2.7E-01 6.1E-04 1.2E-01

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.1E-05 6.3E-03 1.4E-05 2.7E-03

ND ND ND ND

Antimony

Arsenic

Fluoride

Mercury

CW-3M

Aluminum

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Silver

Thallium

Vanadium

Zinc

CW-3D

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

1.0E-06 1.5E-04 3.4E-07 6.6E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

2.8E-05 4.2E-03 9.3E-06 1.8E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

5.1E-07 7.7E-05 1.7E-07 3.3E-05

4.9E-05 7.4E-03 1.6E-05 3.2E-03

ND ND ND ND

Cadmium

Chromium, hexavalent

CW 3D

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.8E-07 1.0E-04 2.3E-07 4.4E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

9.2E-06 1.4E-03 3.1E-06 6.0E-04

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.0E-05 6.1E-03 1.4E-05 2.6E-03

ND ND ND ND

Fluoride

Mercury

CW-4M

Aluminum

Antimony

Arsenic

Barium

Beryllium

Vanadium

Zinc

Cadmium

Chromium, hexavalent

Cobalt

Copper

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Silver

Thallium

CW-4D

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

8.4E-07 1.3E-04 2.9E-07 5.5E-05

ND ND ND ND

ND ND ND ND

ND ND ND ND

6.5E-06 9.8E-04 2.2E-06 4.2E-04

ND ND ND ND

ND ND ND ND

1.8E-05 2.7E-03 6.0E-06 1.2E-03

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND ND ND ND

4.6E-05 7.0E-03 1.6E-05 3.0E-03

ND ND ND ND

Nitrate as nitrogen

Selenium

Barium

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Copper

Fluoride

Mercury

Molybdenum

Nickel

CW 4D

Aluminum

Antimony

Arsenic

Silver

Thallium

Vanadium

Zinc
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Dermal Contact IngestionChemical of Potential Concern

Groundwater CDI – Noncarcinogenic Effects (mg/kg/d) 

On-Site Resident
Adult

On-Site Resident
Child

Table L-2.  Groundwater CDIs – Well-Specific – Noncarcinogenic Effects

Notes:

CDI = chronic daily intake

mg/kg/d = milligrams per kilogram per day

ND = not detected or not detected above background concentrations

NS = not sampled
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Appendix M 

Supplemental Evaluation to 
Address Nutritional 
Essentiality: Molybdenum and 
Selenium 

 

1. Introduction 

This appendix to the Human and Ecological Risk Assessment of Groundwater 

Impacted by Activities at Solid Waste Management Unit (SWMU) 1/Area of Concern 1 

and SWMU 2, Topock Compressor Station, Needles, California, (GWRA) provides a 

supplemental evaluation of potential hazards associated with potential exposure to the 

essential nutrients molybdenum and selenium for the future hypothetical groundwater 

user for the site. According to the U.S. Environmental Protection Agency (USEPA) 

Framework for Metals Risk Assessment (USEPA, 2007) the essentiality of metals 

should be viewed as part of the overall dose-response relationship, and reference 

doses (RfDs) should not be set below doses identified as essential. This is important 

when evaluating the potential health risks for essential nutrients that may also be 

related to site processes, to ensure that exposures aren’t estimated to pose a potential 

risk (and communicated to individuals as such) at levels that may be nutritionally 

essential. This molybdenum essential nutrient evaluation, conducted in addition to the 

standard baseline molybdenum evaluation, is not a typical component of the California 

Department of Toxic Substances Control’s standard risk assessment protocols, 

although an essential nutrient screen is not an unusual request for USDOI sites. 

For this supplemental evaluation, site data were used to estimate intake of each of 

these two essential nutrients (in milligrams per day [mg/day]) from groundwater. The 

intake from groundwater was then added to the estimated dietary intake for each 

essential nutrient, and the total estimated intake of molybdenum and selenium at the 

site was compared to the upper intake level (UL) for each nutrient. 

It is noted that all wells in the GWRA are evaluated blindly as if they could be potable 

wells in the future, without consideration for their location. However, there is only a 

portion of the site that the U.S. Department of the Interior (USDOI) has identified as 

having potential future residential use. Results of this supplemental evaluation are 

discussed with consideration of well locations and the potential for future hypothetical 

residential use.  
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2. Nutritional Essentiality for Metals Risk Assessment 

According to USEPA risk assessment guidance on metals (2007) the essentiality of 

metals should be viewed as part of the overall dose-response relationship, and RfDs 

should not be set below doses identified as essential. Therefore, according to USEPA 

guidance on metals risk assessment (2007), molybdenum and selenium were further 

evaluated by considering the overall dose-response relationship and evaluating the 

entire dose-response relationship, from very low (inadequate) doses to high (toxic) 

doses, in order to determine an acceptable upper exposure limit.  

The graph below shows a generic example of the relationships between potential 

health impacts both beneficial and adverse, and terms typically used to describe 

dietary criteria for any essential nutrient. The National Academy of Sciences Food and 

Nutrition Board (FNB) in conjunction with the Institute of Medicine (IOM) developed the 

Dietary Reference Intakes (DRIs) program (IOM, 2001; USEPA, 2007). These 

agencies reformulated the Estimated Safe and Adequate Daily Dietary Intake 

(ESADDI) now known as recommended daily allowances (RDAs). The terms below are 

used to describe critical points for the full dose response curve (typical example taken 

from USEPA, 2007) for an essential nutrient: 

 

 

• EAR – estimated average requirements replaced adequate intakes 

Observed Level of Intake 
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• RDA – recommended dietary allowance, which replaced ESADDI and represents 

the average daily dietary nutrient intake level sufficient to meet the nutrient 

requirements of nearly all health individuals in a particular life stage and gender 

group. 

• UL – tolerable upper intake level. 

The UL is the highest level of daily nutrient intake that is likely to pose no risk of 

adverse health effects to almost all individuals in the general population. The UL is 

based on similar risk models that are used by USEPA to set the RfDs and protects 

most of the population including sensitive subgroups (USEPA, 2007; USEPA, 1989). 

As with chemical agents, nutrients can produce adverse health effects in humans if 

their intake from a combination of food, water, nutrient supplements, and 

pharmacological agents is excessive. It is not possible to determine with certainty a 

single intake level for a nutrient that is risk free for all members of a population. 

However, it is possible to identify an intake level that is unlikely to result in adverse 

health impacts for most population members including sensitive subpopulations, 

something that the UL and RfD have in common (IOM, 2001; USEPA, 1989). 

Use of ULs is endorsed by USEPA risk assessment guidance for metals (2007) to aid 

in the interpretation of site data in support of risk management decisions. USEPA 

Region 5 approved a site management strategy in 2005 for a site with molybdenum 

impacts to groundwater. The site, Northern Indiana Public Service Company and 

Brown, Inc., is under administrative order with USEPA and the state of Indiana to 

address contaminants associated with site activities that were related to coal 

combustion by-products. The Resource Conservation and Recovery Act Facility 

Investigation work plan for the Indiana site presented a site management strategy 

including evaluation of molybdenum in groundwater relative to the nutritional status and 

the UL. This work plan for the Indiana site was accepted by the agency and is currently 

being implemented. 
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3. Essential Nutrient Evaluation of Potential Molybdenum Intake  

For molybdenum, this section describes the basis for the RfD, the IOM challenge to 

that value, and the use of the UL as an alternate method to evaluate potential hazard 

for estimated molybdenum intake for the future hypothetical groundwater user at 

Topock. Molybdenum is deemed nutritionally essential for humans as it has been 

shown to act as a cofactor for a limited number of enzymes in humans (IOM, 2001). In 

sum, the IOM, the agency tasked with evaluating essential nutrients and related dietary 

intake, has challenged the basis of the current Integrated Risk Information System 

(IRIS) RfD (USEPA, 2009a) and presents a UL that is above the current RfD (IOM, 

2001). 

3.1 USEPA IRIS Reference Dose for Molybdenum 

The RfD established for molybdenum in 1993 and listed in IRIS cites three human 

studies (Kovalsky et al., 1961; Deosthale and Gopalan, 1974; and USEPA, 1979). The 

primary quantitative basis of the RfD is an epidemiologic study of a population in a 

province of Armenia characterized by high molybdenum content in the soil and low 

copper content (Kovalsky et al., 1961). The exposure period was from 6 years to a 

lifetime. The average adult person in the region was estimated to have a daily intake of 

10 to 15 milligrams (mg) of molybdenum, and 5 to 10 mg of copper. This intake 

corresponds to molybdenum doses of 0.14 to 0.21 milligrams per kilogram body weight 

per day (mg/kg-bw/day) for a 70-kilogram (kg) adult. Control area intake values were 1 

to 2 mg molybdenum and 10 to 15 mg copper. Based on the increased serum 

ceruloplasmin and urinary excretion of copper observed, USEPA determined that high 

levels of ingested molybdenum may be associated with potential mineral imbalance 

(USEPA, 2009a). USEPA determined that excretion of sufficient quantities of this 

element may put individuals at risk for the hypochromic microcytic anemia associated 

with a dietary copper deficiency (USEPA, 2009a). Based on the results of the Kovalsky 

et al. study (1961), USEPA determined that a molybdenum intake of 0.14 mg/kg-

bw/day may result in serum uric acid levels elevated above the average range of the 

adult population and designated this level as a lowest observed adverse effect level 

(LOAEL). The LOAEL was divided by an uncertainty factor of 3 for protection of 

sensitive human populations and an uncertainty factor of 10 for the use of a LOAEL, 

rather than a no observed adverse effect level (NOAEL), from a long-term study in a 

human population (total uncertainty factor of 30), resulting in a RfD of 0.005 mg/kg-

bw/day. 
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USEPA acknowledged in 1993 that increased copper excretion and elevated serum 

ceruloplasmin are not definitive adverse effects and no “frank” adverse effects were 

identified in the human studies cited. However, by virtue of the potential for mineral 

imbalance to occur, the RfD was established at a level similar to the ESADDI (National 

Research Council [NRC], 1989), a level established based on studies of the average 

American dietary intake (NRC, 1989), not on adverse health impacts. Thus, the RfD 

established by USEPA for molybdenum is not based on definitive adverse effects.  

The current oral RfD for molybdenum is set at 0.005 mg/kg-bw/day, which also can be 

expressed as an allowable intake of 0.35 mg/day for adults, a value obtained by 

multiplying the RfD by body weight (i.e., 70 kg for an adult). The table below presents 

the RfD expressed as a daily intake along with the corresponding ESADDI available in 

1993 when the RfD was developed. These ESADDI values are outdated and have 

been replaced by RDAs (IOM, 2001): 

Receptors 
Body 

Weight 
(kg) 

Molybdenum 
RfD Intake 
(mg/day) 

Molybdenum 
ESADDI 
(mg/day) 

Adults (>19 years) 70 0.35 0.25 

Child (4-9 years) 15 0.075 0.15 

Child (1-3 years) 10 0.05 0.025 

 

It should be noted that USEPA established the RfD at a level similar to the ESADDI 

based on the average American diet as it was understood at that time. As stated by 

USEPA (2009a), the ESADDI is not associated with any definitive adverse health 

effect. Further, the USEPA (USEPA, 2009a) had concerns that high levels of ingested 

molybdenum may be associated with potential mineral imbalance (e.g., copper 

depletion) based on the Kovalsky et al. study (1961). Thus, the RfD for molybdenum 

was set close to the ESADDI. This concern for relationship between copper and 

molybdenum intake was part of the rationale for selecting the Kovalsky et al. study 

(1961) as the basis for the RfD. The IRIS profile states: 

“it is important to note that the average level of copper intake in the American 

population from 1982 to 1986 was less than the lower limit of the ESADDI 

recommendation for all age and sex groups studied in the Food and Drug 

Administration (FDA) Total Diet Study (Pennington et al., 1989)” 
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To provide perspective on that statement in the IRIS profile, ARCADIS reviewed more 

current dietary intake information for copper. Dietary intake information for copper 

summarized in the table below was obtained from nutrition surveys and food intake 

studies to include the Third National Health and Nutrition Examination Survey 

(NHANES III) and the Continuing Survey of Food Intakes by Individuals (CSF II) 

(Centers for Disease Control and Prevention [CDC], 2009). The NHANES III is a 

program of studies designed to assess the health and nutritional status of adults and 

children in the United States and is a major program of the National Center for Health 

Statistics (NCHS). NCHS is part of the CDC and has the responsibility for producing 

vital and health statistics for the Nation. The CSF II was conducted in response to the 

Food Quality Protection Act of 1996, which required the U. S. Department of 

Agriculture to provide data from a larger sample of children for use by USEPA in 

estimating exposure to pesticide residues in the diets of children. 

Age (years) 

Copper Dietary Intake Data from Nutrition 
Surveys 

RDA 
(IOM, 2001) 

Dietary Intake 
NHANES III  
(1988-1994) 

CSF II  
(1994-1996) 

1-3 0.74 0.71 0.340 

3-8 0.97 0.88 0.440 

14-18 male 1.5 1.45 0.890 

14-18 female 1.1 1.07 0.890 

19-30 male 1.7 1.52 0.900 

19-30 female 1.2 1.05 0.900 

 

The intake data indicate that the average copper intake in the American diet is now 

above the RDA (IOM, 2001). This indicates that most individual’s diets exceed the 

RDA, which is the average daily nutrient intake level sufficient to meet the nutrient 

requirements of nearly all (97 to 98%) of healthy individuals in a particular life stage 

and gender group. 

This updated dietary intake information indicates that the American population is 

receiving adequate dietary copper. 
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3.2 Molybdenum Tolerable Upper Intake Level (UL) 

The IOM reviewed the information on essential nutrients as it developed the DRI 

program and all associated values. The DRI profile for molybdenum (IOM, 2001) 

challenges the basis of the IRIS 1993 RfD (USEPA, 2009a). The adverse effects of 

molybdenum in the Kovalsky et al. study (1961) reflect the synergistic conditions of 

high molybdenum intake combined with low copper intake of the exposed population. 

Laboratory animal studies showed that the effects of molybdenum on growth and 

melanin synthesis are more pronounced under situations where dietary copper intake 

is low (USEPA, 2009a). Impaired copper utilization has also been observed in 

ruminants (Mills and Davis, 1987; as cited in IOM, 2001), but the digestive system 

differences for humans make this data not applicable. A study of a second population 

from an area where soil molybdenum concentrations were high but where copper 

intake was also high, showed no indication of elevated uric acid levels or increased 

incidences of gout-like disorders (Mertz, 1976). Another criticism of the Kovalsky et al. 

study (1961) is that there were serious methodological problems, including possible 

analytical difficulties in the assessment of blood and urinary copper levels, and the very 

small size of the control group compared to the group exposed to molybdenum (IOM, 

2001). The IOM notes that other more recent human studies of exposure to 

molybdenum do not support the Kovalsky et al. (1961) results. In fact, the studies also 

cited in the development of the oral RfD for molybdenum (USEPA, 1979; Deosthale 

and Gopalan, 1974), do not support the manifestation of increased uric acid in plasma 

and urine with increased molybdenum exposure. 

In summary, because of the weaknesses in the Kovalsky et al. study (1961), the IOM 

has determined that inadequate data exist to identify a causal association between 

excess molybdenum intake in normal, apparently healthy individuals and any adverse 

health outcomes (IOM, 2001). In addition, results of other studies have identified levels 

of dietary molybdenum intake that appear to be associated with no harm (Deosthale 

and Gopalan, 1974; Turnlund and Keyes, 2000; as cited in IOM, 2001). The UL for 

molybdenum is unique in that there were no human studies available that identified 

distinct adverse health effects associated with dietary ingestion of molybdenum. As a 

result, a UL was established using the same approach used by USEPA in establishing 

an RfD for nutritionally essential elements, focusing on dietary studies that resulted in 

adverse effects at levels above those deemed nutritionally essential to humans. 

According to the IOM a number of dietary studies with mice, rats, rabbits, and guinea 

pigs have demonstrated reproductive effects from molybdenum intake (Jeter and 

Davis, 1954; Schroeder and Mitchener, 1971; Fungwe et al., 1990). In addition, a 
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recent human study has produced results that are consistent with the findings from 

animal studies, where the effects of molybdenum on reproduction has been evidenced 

based on observing an inverse association between molybdenum in blood and semen 

quality (Meeker et al., 2008). The study did not have a dietary component and due to 

the high percentage of blood samples that were below detection did not allow for the 

establishment of dose-response relationships and metal-metal interactions. Therefore, 

for this evaluation the dose-response information obtained from animal studies was 

used. The effects of molybdenum on reproduction and fetal development in rats and 

mice were determined to be the most sensitive and the basis for developing the UL. 

The study from Fungwe et al. (1990) provides the dose-response relationship for 

adverse reproductive effects in female rats. The NOAEL was established at 0.9 mg/kg-

bw/day. Based on the same guidance in developing an RfD, the same uncertainty 

factors used in establishing RfDs were also applied to develop the UL. An uncertainty 

factor of 10 was applied to account for extrapolating from animal studies to humans, 

and another factor of 3 was applied to address intraspecies differences resulting in a 

UL of 0.03 mg/kg-bw/day. Therefore, the UL is considered to be protective of the most 

sensitive members of the general population from adverse effects of high nutrient 

intake. This UL was also expressed as an allowable intake of 2 mg/day for adults, a 

value obtained by multiplying the UL dose by body weight (i.e., 70 kg for an adult) and 

the corresponding values for children are presented in the table below along with the 

RfD expressed as a daily intake based on body weight for the receptor: 

Receptors 
Body Weight 

(kg) 
Molybdenum UL 

(mg/day) 
Molybdenum RfD

(mg/day) 

Adults 70 2 0.35 

Child (1-3 years) 10 0.3 0.075 

Child (4-8 years) 15 0.6 0.05 

 

Because both the RfD and UL represent estimates of the upper level at which there are 

not likely to be adverse health effects in the general population to include sensitive 

individuals, these values would be expected to be in the same range. In the case of 

molybdenum, the uncertainty factor is the same in both cases – 30; however, the 

difference is in the studies used as the basis for the value. 

Goldhaber (2003) states that many RfDs currently being used were set years ago and 

need to be updated based upon the newer data that has since become available and 

used to set the ULs and RDAs. Given the relevant data (Fungwe et al., 1990; Meeker 

et al., 2008; Jeter and Davis, 1954; Schroeder and Mitchener, 1971) not considered by 
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the IRIS RfD, and the adequacy of copper in the American diet, the UL for 

molybdenum is more appropriate to use than the RfD to assess the safety of site data. 

[Note: the 1993 IRIS profile states that there were no reproductive or developmental 

studies in the database for molybdenum. In addition, the screening-level literature 

review conducted by an USEPA contractor in August 2003 as a re-evaluation of the 

toxicity of molybdenum did not identify the following studies that were considered by 

the IOM evaluation of molybdenum: Fungwe et al., 1990; Jeter and Davis, 1954 ; 

Schroeder and Mitchener, 1971; or  Turnlund and Keyes, 2000.] 

3.3 Contributions of Molybdenum from Diet 

Information on dietary intake of molybdenum is limited because of lack of a simple, 

reliable analytical method for measuring molybdenum in food. As a result, dietary data 

from the NHANES III and CSF II studies are not currently available for molybdenum. 

Therefore, the available scientific literature was reviewed to locate information 

regarding the daily intake of molybdenum from the diet. One U.S. study has reported 

intakes ranging from 120 to 240 micrograms per day (µg/day), with an average of 180 

µg/day for all age groups (Tsongas et al., 1980). Another total diet study indicates an 

average molybdenum intake of 76 µg/day for women and 109 µg/day for men 

(Pennington and Jones, 1987). In 1989, the FNB of the Subcommittee on the Tenth 

Edition of the Recommended Dietary Allowances (RDAs) established ESADDI values 

for molybdenum (NRC, 1989) using these average American diet studies as a basis. 

As described above, ESADDIs set in 1989 were replaced in the DRI document by 

RDAs developed by the FNB of the Institute of Medicine (IOM, 2001), a branch of the 

National Academy of Sciences. 

The values shown below represent the molybdenum nutritional RDA and UL amounts 

(IOM, 2001), and the dietary intakes are the levels of molybdenum that are obtained 

from an average American diet (Tsongas et al., 1980). 

Age 
Molybdenum Daily 

Dietary Intake 
(Tsongas et al., 1980) 

Molybdenum RDA 
(IOM, 2001) 

Molybdenum UL 
(IOM, 2001) 

Child (1-3 years) 0.13 0.017 0.3 

Child (4-8 years) 0.15 0.022 0.6 

Adult 0.25 0.045 2.0 
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The UL, which is the highest level of daily nutrient intake that is likely to pose no risk of 

adverse health effects for almost all individuals in the specified life stage group, was 

used as the total acceptable molybdenum intake level. This UL can then be compared 

to an estimated total intake of molybdenum at the site, inclusive of diet and site 

groundwater as the only source of potable drinking water. 

3.4 Estimation of Molybdenum Intake for Topock 

Based on the results of the GWRA using the USEPA RfD, six wells of the wells 

sampled for molybdenum resulted in estimated noncarcinogenic hazard quotients 

(HQs) greater than 1.0 (calculated without considering contributions from the diet). The 

estimated HQs at these wells ranged from 1.1 to 2.5, and were calculated using the 

USEPA RfD established in 1993. However, molybdenum is classified as a nutritionally 

essential metal in the human diet; therefore, according to USEPA’s Framework for 

Metals Risk Assessment (2007), essentiality must be considered in the overall dose-

response relationship. 

The USEPA senior toxicologist serving as the compound manager for molybdenum 

toxicity evaluations was consulted directly to determine the agency’s view of using the 

IRIS oral RfD for molybdenum versus the UL for hazard estimates. USEPA’s advice 

was that the oral RfD listed in IRIS is indeed flawed as indicated in the IOM document, 

and that the UL provides a better indication of potential health concerns for 

molybdenum hazard (Donohue, personal communication 2009). 

To place site groundwater data for Topock into a proper health perspective for 

essential nutrient evaluation, the total intake of molybdenum from site groundwater and 

estimated molybdenum intake from the diet were combined. This estimated total intake 

was then compared to acceptable intake levels for molybdenum based on the UL dose 

as presented by the IOM (2001). 

The UL was identified as the most relevant upper intake level for use in interpreting the 

Topock molybdenum data, because it is the highest level of daily nutrient intake that is 

likely to pose no risk of adverse health effects for almost all individuals in the specified 

life stage group to include the most sensitive members of the general population. 

Table M-1 presents an estimate of the chronic daily intake of molybdenum for the 

hypothetical groundwater user as well as exposure point concentrations from each 

Topock well (see GWRA Table 4-2) where molybdenum was determined to be present 

above the background upper tolerance limit (UTL). This concentration was multiplied 
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by USEPA’s default groundwater ingestion rate for the future hypothetical groundwater 

users (adult 2 liters per day [L/day] and child 1 L/day taken from GWRA Table 5-1) to 

give the estimated molybdenum intake in mg/day for each well. Note, dermal exposure 

intake of molybdenum from groundwater at the site was two orders of magnitude lower 

than ingestion exposure intake; therefore, dermal exposure did not contribute 

significantly to the overall intake and is not evaluated here. 

To conservatively estimate additional intake of molybdenum from the diet, the upper 

end of the ranges for adult, child (1 to 3 years), and child (4 to 8 years) shown in the 

last table above were used. The sum of the daily intake of molybdenum from site 

groundwater and the diet represents the estimated total intake of molybdenum for the 

hypothetical groundwater users for each well. 

The UL for each age group as shown on the last table above was compared to the total 

estimated intake, inclusive of intake from ingestion of groundwater and the diet. The 

total estimated intakes for all wells, plus the dietary contribution for both the adult and 

child hypothetical groundwater user are at or below the UL in all but one case. The use 

of data for MW-46-175 results in an estimated intake of 0.330 mg/day of molybdenum 

compared to the UL for the child (1 to 3 years) of 0.300 mg/day. This is a ratio of 1.1 if 

the intake is divided by the UL. MW-46-175 is located north of the I-40 corridor, near 

the Colorado River, on the USDOI parcel identified for potential future residential use. 

All other wells and ages had estimated intakes below the corresponding UL. 

Based on more current dose-response information and consideration of daily 

contributions of molybdenum from the diet, the total molybdenum exposure from site 

groundwater and diet are, with one exception below the highest levels of daily nutrient 

intake that are likely to pose no risk of adverse health effects for almost all individuals 

in the specified life stage group. 
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4. Essential Nutrient Evaluation of Potential Selenium Intake 

For selenium, this section describes the basis for the RfD, the UL for selenium, and the 

use of the UL as an alternate method to evaluate potential hazard for estimated 

selenium intake for the future hypothetical groundwater user at Topock. 

Selenium functions primarily in association with proteins known as selenoproteins. It is 

deemed nutritionally essential for humans because the absence of selenium disrupts 

synthesis of selenoproteins, which is lethal for embryos. Selenium is known to be 

important for the following known biological functions:  defense against oxidative 

stress, regulation of thyroid hormone action, and regulation of the redox status of 

vitamin C and other molecules (IOM, 2001). 

4.1 USEPA IRIS Reference Dose for Selenium 

The RfD established for selenium in 1991 and listed in USEPA’s IRIS is based on 

human studies; the selenium profile was last updated by USEPA in 1993. The following 

paragraphs summarize the information and studies that form the basis of the RfD 

(USEPA, 2009b). 

The principal support study was conducted by Yang et al. (1989b), which studied safe 

maximal daily dietary selenium-intake in a seleniferous area in China. This 

epidemiologic study involved a population of approximately 400 individuals living in an 

area of China with unusually high environmental concentrations of selenium. The 

subjects were evaluated for clinical and biochemical signs of selenium intoxication. 

Three geographical areas with low, medium, and high selenium levels in the soil and 

food supply were chosen for comparison in the studies (Yang et al., 1989b). Yang et al. 

(1989a,b) determined that selenium levels in soil and approximately 30 typical food 

types commonly eaten by the exposed population showed a positive correlation with 

blood and tissue selenium levels. The daily average selenium intake based on lifetime 

exposure, were 70, 195, and 1,438 µg for adult males and 62, 198, and 1238 µg for 

adult females in the low-, medium- and high-selenium areas, respectively (USEPA, 

2009b). In addition, significant correlations demonstrated between selenium 

concentrations of various tissues were used to estimate the minimal daily selenium 

intake values that elicited various alterations in biochemical parameters indicative of 

possible selenium-induced liver dysfunction (i.e., prolongation of clotting time and 

serum glutathione titer) and clinical signs of selenosis (e.g., hair or nail loss and 

morphological changes of the nails). 
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Analysis of the results indicated that persistent clinical signs of selenosis were 

observed only in five of the 349 adults, and identified these five adults as a potentially 

sensitive subpopulation (USEPA, 2009b). Clinical signs observed included the 

characteristic "garlic odor" of excess selenium excretion in the breath and urine, 

thickened and brittle nails, hair and nail loss, lowered hemoglobin levels, mottled teeth, 

skin lesions, and central nervous system abnormalities (USEPA, 2009b). Alterations in 

the measured biochemical parameters occurred at dietary intake levels of 750 to 850 

µg/day (i.e., increase in blood coagulation time and reduction in blood glutathione 

concentration) (USEPA, 2009b). However, these indicators were poorly characterized 

and are not typically used as an index for clinical selenosis resulting from chronic 

exposure to selenium (USEPA, 2009b). Based upon the blood selenium levels shown 

to reflect clinical signs of selenium intoxication, a whole-blood selenium concentration 

corresponding to 1,261 µg/day selenium intake was deemed indicative of the lowest 

correlative selenium intake causing overt signs of selenosis (USEPA, 2009b). The next 

lowest whole-blood selenium concentration corresponding to 853 µg/day, produced no 

clinical signs of selenosis (USEPA, 2009b). 

A study by Longnecker et al. (1991) involved 142 volunteers in South Dakota and 

Wyoming randomly recruited from households listed in a telephone directory or from 

ranches with suspected high selenium intake based on previous cases of livestock 

selenosis (USEPA, 2009b). The subjects were followed for one year and completed 

health questionnaires; underwent physical examinations; provided blood samples for 

clinical assessment; and provided samples of blood, urine, toenails, and duplicate-plate 

food collections for selenium analysis. The average selenium intake was 239 µg/day, 

approximately two to three times higher than the national average. The concentration 

of selenium in whole blood, serum, urine, and toenails and the amount in diet were 

highly correlated. Blood selenium concentration was highly correlated with selenium 

intake. The correlation was very similar to that reported by Yang et al. (1989a); 

however, liver function, hematologic function, and clinical chemistry were not found to 

be altered as a result of selenium intake (USEPA, 2009b). High regression coefficient 

predictor variables for selenium toxicity were not found in increased frequency for this 

population, and there were no signs of selenium toxicity found in the population, 

including individuals whose selenium intake was as high as 724 µg/day. 

Based on the results of the Yang et al. study (1989a,b) a selenium NOAEL of 853 

µg/day, and the selenium LOAEL of 1260 µg/day was determined by USEPA. USEPA 

established the RfD based on the NOAEL adjusted for body weight in the study and 

applying an uncertainty factor of 3 (NOAEL = 0.853 mg/day / 55 kg x 1/3) to arrive at 

an oral RfD of 0.00516 mg/kg-bw/day. An uncertainty factor of 3 was applied to the 
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NOAEL to account for sensitive individuals instead of a full factor of 10, because 

similar NOAELs were identified in two moderately sized human populations exposed to 

selenium levels in excess of the RDA throughout a lifetime without apparent clinical 

signs of selenosis. Thus, the resulting RfD was established by USEPA of 0.005 mg/kg-

bw/day, which equates to a selenium daily intake of 284 µg/day for a 55 kg adult. It 

should be noted, however, that the Longnecker et al. (1991) study corroborates that of 

Yang et al. (1989b), which showed that a selenium intake of up to 853 µg/day is not 

associated with characteristics of selenosis. 

Essential nutrient intake is typically expressed as mg/day for a certain age group. In 

order to compare the health protective intake represented by the RfD to essential 

nutrient intake information, the RfD was used to calculate the related health protective 

daily intake for adults and children. The current oral RfD for selenium is set at 0.005 

mg/kg-bw/day, which also can be expressed as an allowable daily intake of 284 µg/day 

for adults, a value obtained by multiplying the RfD by the adult body weight in the study 

(i.e., 55 kg). The RfD-based intake shown below for children was calculated the same 

as for the adult, except standard default assumptions of body weight for children were 

used as identified below. The RfD expressed as a daily intake along with the 

corresponding RDA are presented in the table below to compare the levels associated 

with no adverse health effects (RfD) versus the levels required in the diet (RDA): 

Receptors 
Body Weight 

(kg) 
Selenium RfD Intake

(mg/day) 
Selenium RDA 

(mg/day) 

Adults (>19 years) 55 0.284 0.055 

Child (4-8 years) 15 0.077 0.030 

Child (1-3 years) 10 0.052 0.020 

 

4.2 Tolerable Upper Intake Level (UL) 

The IOM reviewed the information on essential nutrients as it developed the DRI 

program and all associated values. The DRI profile for selenium (IOM, 2000) for 

establishing a UL for an adult is consistent with the basis of the IRIS 1993 RfD 

(USEPA, 2009b), except an uncertainty factor of 2 was applied to the NOAEL by IOM 

(2000) to develop a UL that is protective of sensitive individual adults instead of an 

uncertainty factor of 3 that USEPA applies for ensuring protection of sensitive 

receptors. The UL for adults was determined to be 400 µg/day (IOM, 2000). 
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The UL for children was based on a different epidemiologic study than that applied for 

the adult UL. For the child UL, IOM established a UL for a child (1 to 3 years) and a 

child (4 to 8 years) by using a study from Shearer and Hadjimarkos (1975), which 

showed that a human milk selenium concentration of 60 micrograms per liter (µg/L) 

was not associated with known adverse effects. Thus, the NOAEL for this study of 7 

micrograms per kilogram per day (µg/kg/day) was adjusted for older infants and 

children based on body weight to arrive at ULs of 90 µg/day and 150 µg/day for 

children of 1 to 3 years and children of 4 to 8 years, respectively. It should be noted 

that this represents the upper NOAEL identified in this study; a LOAEL was not 

identified (Levander et al., 1987). This introduces the uncertainty that the actual health 

protective dose could be higher than the UL. Further, there is no known evidence 

indicating an age-related sensitivity to selenium toxicity (IOM, 2000). 

In summary, although the USEPA-established RfD was based on a NOAEL for a 

sensitive population in the Yang et al. study (1989b) of 853 µg/day, USEPA still applied 

an uncertainty factor of 3 to further protect sensitive individuals to arrive at a daily 

intake of 284 µg/day. The IOM used the same study, Yang et al. (1989b), and identified 

an NOAEL daily intake of 800 µg/day and applied an uncertainty factor of 2 to address 

sensitive individuals to arrive at a UL of 400 µg/day versus the daily intake of 284 

µg/day. Thus, the daily intake based on the RfD of 284 µg/day is lower but within the 

same order of magnitude as the UL of 400 µg/day. 

Receptors 
Body Weight 

(kg) 
Selenium UL 

(mg/day) 
Selenium RfD 

(mg/day) 

Adults (>19 years) 55 0.4 0.284 

Child (4-8 years) 15 0.15 0.052 

Child (1-3 years) 10 0.09 0.077 

 

Because both the RfD and UL represent estimates of the upper level at which there are 

not likely to be adverse health effects in the general population to include sensitive 

individuals, these values would be expected to be in the same range. In the case of 

selenium, the difference is the uncertainty factor for the adult values where an 

uncertainty factor of 2 was used for the UL and an uncertainty factor of 3 was used for 

the RfD; the basis for the child values is the difference in studies used. 
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4.3 Contributions of Selenium from Diet 

Dietary intake of selenium varies tremendously among different populations due to 

factors that affect intake including the geographic origin of the food items and the meat 

content of the diet (IOM, 2000). Selenium intake in the United States has been 

estimated in several studies. A Maryland study indicated that selenium intake of 22 

residents was 81 +/- 41 (standard deviation) µg/day (IOM, 2000). A study by the FDA 

(1995) analyzed food items purchased in different regions of the United States and 

calculated dietary selenium intake; median calculated intakes ranged from 79 µg/day to 

104 µg/day (IOM, 2000). NHANES III intake data reported a higher median selenium 

intake of 106 µg/day from food for all individuals; the mean dietary intake for children 1 

to 3 years of age is 65.5 µg/day, children 4 to 8 years of age is 86.8 µg/day, and 

highest adult mean is for males of 159 µg/day (IOM, 2000). 

The values shown below represent the selenium nutritional RDA and UL amounts 

(IOM, 2000), and the dietary intakes are the levels of selenium that are obtained from 

an NHANES III. 

Age 

Selenium Daily 
Dietary Intake 

(CDC, 2009; NHANES)
(mg/day) 

Selenium 
RDA 

(IOM, 2000)
(mg/day) 

Selenium 
UL 

(IOM, 2000)
(mg/day) 

Selenium 
RfD Intake 

Level 
(mg/day) 

Chile (1-3 years) 0.0655 0.020 0.09 0.007 

Child (4-8 years) 0.0868 0.030 0.15 0.052 

Adult 0.159 0.055 0.4 0.284 

 

The UL, which is the highest level of daily nutrient intake that is likely to pose no risk of 

adverse health effects for almost all individuals in the specified life stage group, was 

used as the total acceptable selenium intake level. This UL can then be compared to 

an estimated total intake of selenium at the site, inclusive of diet and site groundwater 

as the only source of potable drinking water. 

4.4 Estimation of Selenium Intake for Topock 

Based on the results of the GWRA using the USEPA RfD, one well of the wells 

sampled for selenium resulted in an estimated noncarcinogenic HQ greater than 1.0 

(calculated without considering contributions from the diet). The estimated HQs for the 

hypothetical child groundwater user at TW-1 was 2.0 calculated using the USEPA RfD. 
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However, selenium is classified as a nutritionally essential metal in the human diet; 

therefore, according to USEPA Framework for Metals Risk Assessment (2007), 

essentiality must be considered in the overall dose-response relationship. 

To place site groundwater data for Topock into a proper health perspective, the total 

intake of selenium from site groundwater and estimated selenium intake from the diet 

were compared to total acceptable intake levels based on the UL dose as presented by 

the IOM (2001). 

This supplemental selenium evaluation considered the overall dose-response 

relationship and evaluated the entire dose-response relationship, from very low 

(inadequate) doses to high (toxic) doses in order to determine an acceptable upper 

exposure limit. As summarized above, the UL was used in interpreting the Topock 

selenium data because it is the highest level of daily nutrient intake that is likely to pose 

no risk of adverse health effects for almost all individuals in the specified life stage 

group to include the most sensitive members of the general population. 

Table M-2 presents an estimate of the chronic daily intake of selenium for the 

hypothetical groundwater user as well as exposure point concentrations from each 

Topock well (see GWRA Table 4-2) where selenium was determined to be present 

above the background UTL. This concentration was multiplied by USEPA’s default 

groundwater ingestion rate for the future hypothetical groundwater users (adult 2 L/day 

and child 1 L/day taken from GWRA Table 5-1) to give the estimated selenium intake 

in mg/day for each well. Note, dermal exposure intake of selenium from groundwater at 

the site was two orders of magnitude lower than ingestion exposure intake; thus, 

dermal exposure did not contribute significantly to the overall intake and is not 

evaluated here. 

To conservatively estimate additional intake of selenium from the diet, the upper end of 

the ranges for adult, child (1 to 3 years), and child (4 to 8 years) shown in Table M-2 

were used. The sum of the daily intake of selenium from site groundwater and the diet 

represents the estimated total intake of selenium for the hypothetical groundwater 

users for each well. 

The UL for each age group as shown on Table M-2 was compared to the total 

estimated intake, inclusive of intake from ingestion of groundwater and the diet. The 

total estimated intakes for all wells plus the dietary contribution for the adult 

hypothetical groundwater user are at or below the UL in all but one case, TW-1. The 

total estimated intakes for all wells plus the dietary contribution for the child 
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hypothetical groundwater user are at or below the UL in all but three cases, TW-1, and 

MW-21 and MW-24A for the child 1 to 3 years of age. The use of data for TW-1 results 

in an estimated intake of 0.479 mg/day of selenium for the adult compared to the UL of 

0.400 mg/day, resulting in a ratio of 1.2. For the child 4 to 8 years of age and TW-1 

data, the estimated intake is 0.247 mg/day compared to the UL of 0.150 mg/day, 

resulting in a ratio of 1.6. For the child 1 to 3 years of age and TW-1, the estimated 

intake is 0.226 mg/day compared to the UL of 0 09 mg/day, resulting in a ratio of 2.5. 

Dividing the estimated intake by the UL for wells MW-21 and MW-24A give ratios of 1.2 

and 1.3, respectively, for the child 1 to 3 years of age. It is noted that all three wells 

(MW-21, MW-24A, and TW-1) are located south of the I-40 corridor. Therefore, none 

are located on the parcel identified by USDOI as an area for potential future residential 

use. All other wells and ages had estimated total intakes below the corresponding UL 

for selenium. 

The estimated intake of selenium from groundwater is below the highest levels of daily 

nutrient intake that are likely to pose no risk of adverse health effects for almost all 

individuals. When estimated dietary intake is added to the estimated groundwater 

intake, the UL is exceeded for all three evaluated age groups for one well, TW-1, with 

the highest ratio being 2.5 for the child 1 to 3 years of age. The total intake is 

dominated by the dietary intake component. As was discussed above, the ULs or the 

child receptors were developed from an epidemiology study where no adverse dose 

was observed. The UL is based on the highest estimated exposure which is a NOAEL. 

A LOAEL was not identified for this study. Consequently, the safe allowable daily 

intake may be above the UL. This perspective is important because it is this uncertainty 

that indicates the exceedances of the UL for the child 1 to 3 years of age in wells MW-

21 and MW-24A likely overestimate the potential health concern. In addition, as 

discussed above, there is no indication of an age-related sensitivity to selenium. The 

results for this supplemental evaluation of essential nutrient status for TW-1 are 

comparable to the findings in the risk assessment. TW-1 is the same well that 

produced a hazard index value of 2.0. It is noted that TW-1 is just outside the fenceline 

of the compressor station and located on Pacific Gas and Electric Company property. 

This location is not part of the parcel identified by USDOI as an area for potential future 

residential use. 

There is only one well slightly above the UL for selenium for all age groups when both 

dietary and potential groundwater consumption are combined for selenium. This well is 

not on the USDOI parcel identified for potential future residential use. Consequently, it 

is unlikely that selenium in groundwater at the Topock site presents a risk of adverse 

health effects. 
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5. Conclusions 

The following conclusions are based on the information and analysis described above: 

5.1 Molybdenum 

• The USEPA RfD for molybdenum is overly conservative given more recent 

relevant human and animal studies. 

• The adverse effects of molybdenum in the study that is the basis of the USEPA 

RfD reflect the synergistic conditions of high molybdenum intake combined with 

low copper intake of the exposed population. 

• The average American dietary intake of copper is estimated to be nutritionally 

adequate according to the NHANES III and CSF II diet studies, which are more 

recent than NHANES II information referenced in USEPA 2009a. 

• Consistent with USEPA guidance for metals risk assessment, DRI UL values 

should be considered in evaluating the potential health impacts associated with 

future hypothetical exposures to molybdenum in site groundwater. 

• Total estimated intakes of molybdenum, including hypothetical domestic use of the 

groundwater and reasonable assumptions regarding dietary intake, are at or below 

safe concentrations (i.e., the UL), as determined by current essential nutrient 

information published by the IOM for all but one well. 

• The estimated total intake based on data from MW-46-175 is only 10% above the 

nutritionally safe UL, and is based on a single data point from the only sample 

analyzed for molybdenum from this well. 

• Accordingly, as levels of molybdenum in only one well (1% of wells) only slightly 

exceed the nutritionally safe UL, even when considering the contribution of 

molybdenum from the diet, it may be concluded that molybdenum is unlikely to 

pose adverse health effects to future hypothetical receptors including the most 

sensitive members of the general population that hypothetically could use site 

groundwater as a potable source of water. 
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5.2 Selenium 

 Consistent with USEPA guidance for metals risk assessment, DRI UL values 

should be considered in evaluating the potential health impacts associated with 

future hypothetical exposures to selenium in site groundwater. 

 The estimated intake of groundwater from all wells is below the safe 

concentrations (i.e., the UL) as determined by current essential nutrient information 

published by the IOM. 

 When estimated dietary intake for selenium is added to potential groundwater 

intake for the future hypothetical groundwater user, total estimated intakes of 

selenium are comparable to or below safe concentrations (i.e., the UL) for all but 

three wells (MW-21, MW-24A, and TW-1) as determined by current essential 

nutrient information published by the IOM. 

 Levels of selenium in MW-21 and MW-24A exceed the UL (when considering 

intake from both groundwater and diet) only for the child 1 to 3 years by 20% and 

30 % respectively. 

 The selenium UL for the child receptors is based on a different study than the 

adult. The UL for the child (both age groups) is based on the highest NOAEL 

noted. A LOAEL was not determined. Consequently, the safe intake for a child 

could be higher than noted for the UL. 

 Levels of selenium in only one well (TW-1 – 1% of wells) exceed the nutritionally 

safe UL, for all three age groups. The highest exceedance is only by a factor of 

approximately 2,  when considering the contribution of selenium from both 

groundwater and the diet. 

 None of the three wells noting estimated exceedances of the UL (when 

considering intake from both groundwater and diet) are located on the portion of 

the site identified by USDOI as having potential future residential use. 

 Therefore, selenium is unlikely to pose adverse health effects to future hypothetical 

groundwater users including the most sensitive members of the general 

population. 
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HERA Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number Minimum Maximum

of Number of Detection Detection EPC Adult Child Child Adult Child Child Adult Child Child
Well Samples Detections (mg/L) (mg/L) (mg/L) Adult Child 1 to 3 4 to 8 1 to 3 4 to 8 1 to 3 4 to 8

CW-1D 8 8 0.012 0.0518 0.04 0.0800 0.0400 0.250 0.130 0.150 0.330 0.170 0.190 No No No

CW-2D 8 8 0.0339 0.0732 0.061 0.1220 0.0610 0.250 0.130 0.150 0.372 0.191 0.211 No No No

CW-3D 8 8 0.0292 0.0882 0.065 0.1300 0.0650 0.250 0.130 0.150 0.380 0.195 0.215 No No No

CW-3M 8 8 0.0154 0.0378 0.03 0.0600 0.0300 0.250 0.130 0.150 0.310 0.160 0.180 No No No

CW-4D 8 8 0.0218 0.0442 0.042 0.0840 0.0420 0.250 0.130 0.150 0.334 0.172 0.192 No No No

MW-1 12 3 0.0057 0.078 0.078 0.1560 0.0780 0.250 0.130 0.150 0.406 0.208 0.228 No No No

MW-10 17 17 0.0683 0.301 0.17 0.3400 0.1700 0.250 0.130 0.150 0.590 0.300 0.320 No No No

MW-12 20 20 0.019 0.087 0.054 0.1080 0.0540 0.250 0.130 0.150 0.358 0.184 0.204 No No No

MW-20-130 15 15 0.018 0.0576 0.048 0.0960 0.0480 0.250 0.130 0.150 0.346 0.178 0.198 No No No

MW-21 6 5 0.0239 0.052 0.052 0.1040 0.0520 0.250 0.130 0.150 0.354 0.182 0.202 No No No

MW-22 6 5 0.031 0.0562 0.056 0.1120 0.0560 0.250 0.130 0.150 0.362 0.186 0.206 No No No

MW-24A 5 5 0.011 0.0397 0.04 0.0800 0.0400 0.250 0.130 0.150 0.330 0.170 0.190 No No No

MW-24B 3 3 0.053 0.0649 0.065 0.1300 0.0650 0.250 0.130 0.150 0.380 0.195 0.215 No No No

MW-24BR 2 2 0.036 0.058 0.058 0.1160 0.0580 0.250 0.130 0.150 0.366 0.188 0.208 No No No

MW-26 6 6 0.0288 0.043 0.043 0.0860 0.0430 0.250 0.130 0.150 0.336 0.173 0.193 No No No

MW-3 12 11 0.025 0.041 0.034 0.0680 0.0340 0.250 0.130 0.150 0.318 0.164 0.184 No No No

MW-30-30 4 2 0.011 0.1 0.1 0.2000 0.1000 0.250 0.130 0.150 0.450 0.230 0.250 No No No

MW-33-90 1 1 0.0369 0.0369 0.037 0.0740 0.0370 0.250 0.130 0.150 0.324 0.167 0.187 No No No

MW-34-100 2 2 0.0362 0.0367 0.037 0.0740 0.0370 0.250 0.130 0.150 0.324 0.167 0.187 No No No

MW-37D 13 13 0.034 0.0518 0.047 0.0940 0.0470 0.250 0.130 0.150 0.344 0.177 0.197 No No No

MW-38D 1 1 0.0797 0.0797 0.08 0.1600 0.0800 0.250 0.130 0.150 0.410 0.210 0.230 No No No

MW-38S 1 1 0.0637 0.0637 0.064 0.1280 0.0640 0.250 0.130 0.150 0.378 0.194 0.214 No No No

MW-40D 1 1 0.0458 0.0458 0.046 0.0920 0.0460 0.250 0.130 0.150 0.342 0.176 0.196 No No No

MW-44-115 3 3 0.0729 0.0856 0.086 0.1720 0.0860 0.250 0.130 0.150 0.422 0.216 0.236 No No No

Table M-1. Comparison of Molybdenum Site Intake from Groundwater and Diet to the Tolerable Upper Intake Level 

(mg/day)(1)

Site Groundwater 
Intake

Dietary Intake(2) 

(mg/day)

Estimated Total Intake      
Site Groundwater + Diet  

(mg/day)

Total Intake
(Site Groundwater + Diet)  

Exceed UL?
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HERA Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number Minimum Maximum

of Number of Detection Detection EPC Adult Child Child Adult Child Child Adult Child Child
Well Samples Detections (mg/L) (mg/L) (mg/L) Adult Child 1 to 3 4 to 8 1 to 3 4 to 8 1 to 3 4 to 8

Table M-1. Comparison of Molybdenum Site Intake from Groundwater and Diet to the Tolerable Upper Intake Level 

(mg/day)(1)

Site Groundwater 
Intake

Dietary Intake(2) 

(mg/day)

Estimated Total Intake      
Site Groundwater + Diet  

(mg/day)

Total Intake
(Site Groundwater + Diet)  

Exceed UL?

MW-44-125 1 1 0.125 0.125 0.13 0.2600 0.1300 0.250 0.130 0.150 0.510 0.260 0.280 No No No

MW-46-175 1 1 0.196 0.196 0.2 0.4000 0.2000 0.250 0.130 0.150 0.650 0.330 0.350 No Yes No

MW-5 12 11 0.039 0.15 0.091 0.1820 0.0910 0.250 0.130 0.150 0.432 0.221 0.241 No No No

MW-50-200 3 3 0.0404 0.054 0.054 0.1080 0.0540 0.250 0.130 0.150 0.358 0.184 0.204 No No No

MW-51 3 3 0.0336 0.04 0.04 0.0800 0.0400 0.250 0.130 0.150 0.330 0.170 0.190 No No No

OW-1D 17 17 0.0088 0.0518 0.032 0.0640 0.0320 0.250 0.130 0.150 0.314 0.162 0.182 No No No

OW-2D 16 16 0.0082 0.0665 0.041 0.0820 0.0410 0.250 0.130 0.150 0.332 0.171 0.191 No No No

OW-2S 15 15 0.029 0.0893 0.048 0.0960 0.0480 0.250 0.130 0.150 0.346 0.178 0.198 No No No

OW-3D 2 2 0.031 0.0437 0.044 0.0880 0.0440 0.250 0.130 0.150 0.338 0.174 0.194 No No No

OW-5D 16 16 0.0118 0.0838 0.048 0.0960 0.0480 0.250 0.130 0.150 0.346 0.178 0.198 No No No

OW-5M 16 16 0.0098 0.0501 0.032 0.0640 0.0320 0.250 0.130 0.150 0.314 0.162 0.182 No No No

PGE-7 2 2 0.054 0.056 0.056 0.1120 0.0560 0.250 0.130 0.150 0.362 0.186 0.206 No No No

PGE-8 3 3 0.056 0.078 0.078 0.1560 0.0780 0.250 0.130 0.150 0.406 0.208 0.228 No No No

TW-2D 3 3 0.0332 0.05 0.05 0.1000 0.0500 0.250 0.130 0.150 0.350 0.180 0.200 No No No

Notes:

Bold indicates total estimated intake value exceeding the corresponding UL.

(1)

(2)

EPC = exposure point concentration
L = liter
mg = milligram(s)
UL = tolerable upper intake level

Note that ingestion intake from molybdenum is two orders of magnitude higher than dermal exposure; thus, only ingestion is evaluated since dermal exposure does not significantly 
impact overall intake of molybdenum. Daily intake was calculated by multiplying the EPC times the ingestion rate (Adult = 2L/day; Child = 1L/day).

Based on calculated daily intake of molybdenum from diet based on study evaluating dietary intake of molybdenum in the United States (USEPA, 2009; Tsongas et al., 1980). Child 
(1 to 3 yrs) = 0.130; Child (4 to 8 yrs) = 0.150 mg/day; Adult (>16 years) = 0.250 mg/day.
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HERA Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Number Minimum Maximum

of Number of Detection Detection EPC Adult Child Child Adult Child Child
Well Samples Detections (mg/L) (mg/L) (mg/L) Adult Child 1 to 3 4 to 8 1 to 3 4 to 8 Adult Child Child

UL=0.400 UL=0.09 UL=0.15 1 to 3 4 to 8

MW-10 14 10 0.00193 0.02 0.0075 0.0150 0.0075 0.1590 0.0655 0.0868 0.174 0.073 0.094 No No No

MW-11 10 7 0.0045 0.0136 0.0081 0.0162 0.0081 0.1590 0.0655 0.0868 0.175 0.074 0.095 No No No

MW-20-130 12 11 0.0107 0.023 0.016 0.0320 0.0160 0.1590 0.0655 0.0868 0.191 0.082 0.103 No No No

MW-20-70 13 9 0.00783 0.0181 0.012 0.0240 0.0120 0.1590 0.0655 0.0868 0.183 0.078 0.099 No No No

MW-21 4 4 0.012 0.038 0.038 0.0760 0.0380 0.1590 0.0655 0.0868 0.235 0.104 0.125 No Yes* No

MW-23 4 4 0.00544 0.0109 0.011 0.0220 0.0110 0.1590 0.0655 0.0868 0.181 0.077 0.098 No No No

MW-24A 3 2 0.00529 0.0507 0.051 0.1020 0.0510 0.1590 0.0655 0.0868 0.261 0.117 0.138 No Yes* No

MW-24B 1 1 0.0143 0.0143 0.014 0.0280 0.0140 0.1590 0.0655 0.0868 0.187 0.080 0.101 No No No

MW-25 10 7 0.00204 0.0131 0.0057 0.0114 0.0057 0.1590 0.0655 0.0868 0.170 0.071 0.093 No No No

MW-26 3 3 0.0144 0.0168 0.017 0.0340 0.0170 0.1590 0.0655 0.0868 0.193 0.083 0.104 No No No

MW-34-55 9 1 0.0125 0.0125 0.013 0.0260 0.0130 0.1590 0.0655 0.0868 0.185 0.079 0.100 No No No

MW-5 2 2 0.0173 0.0203 0.02 0.0400 0.0200 0.1590 0.0655 0.0868 0.199 0.086 0.107 No No No

MW-51 3 3 0.0115 0.0182 0.018 0.0360 0.0180 0.1590 0.0655 0.0868 0.195 0.084 0.105 No No No

MW-9 2 2 0.00622 0.0132 0.013 0.0260 0.0130 0.1590 0.0655 0.0868 0.185 0.079 0.100 No No No

OW-5M 14 3 0.00236 0.0186 0.019 0.0380 0.0190 0.1590 0.0655 0.0868 0.197 0.085 0.106 No No No

TW-1 4 4 0.0553 0.155 0.16 0.3200 0.1600 0.1590 0.0655 0.0868 0.479 0.226 0.247 Yes Yes Yes

TW-2S 3 1 0.02 0.02 0.02 0.0400 0.0200 0.1590 0.0655 0.0868 0.199 0.086 0.107 No No No

Notes:

Bold indicates total estimated intake value exceeding the corresponding UL.

(3) UL = Tolerable Upper Intake Level is the highest level of daily nutrient intake that is likely to pose no risk of adverse health effects for almost all individuals in the specified life
     stage group; ULs are based on total intake of a nutrient from food, water, and supplements. UL for adult = 0.4 mg/day; child (1 to 3) =0.090 mg/day; and child (4 to 8) = 0.150 mg/day.

* Note that the UL for infants and children were based on the highest tested dose which resulted in no observable adverse effect level (NOAEL); thus, the safe amount is likely higher than 
that tested. 

EPC = exposure point concentration
L = liter
mg = milligram(s)
UL = tolerable upper intake level

(mg/day)(1) (mg/kg/day)

Table M-2.   Comparison of Selenium Site Intake from Groundwater and Diet to the Tolerable Upper Intake Level

(1) Note that ingestion intake from selenium is two orders of magnitude higher than dermal exposure; thus, only ingestion is evaluated since dermal exposure does not significantly impact overall 

(2) Based on calculated daily intake of selenium from diet based on study evaluating dietary intake of selenium in the United States (USEPA, 2009; Tsongas et al., 1980).

     intake of selenium. Daily intake was calculated by multiplying the EPC times the ingestion rate (Adult = 2L/day; Child = 1L/day).

     Child (1 to 3 yrs) = 0.130; Child (4 to 8 yrs) = 0.150 mg/day; Adult (>16 years) = 0.250 mg/day.

Site Groundwater 
Intake Dietary Intake(2) (mg/day)

Estimated Total Intake             
Site Groundwater + Diet  (mg/day)

Total Intake (Site Groundwater + Diet)
Exceed UL?
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Table 

N-1 Target Organs Imapcted by Selenium, Nitrate, Molybdenum, and 
Hexavalent Chromium 

Acronyms and Abbreviations 

AOC Area of Concern 

CalEPA California Environmental Protection Agency  

CNS central nervous system 

COPC constituent of potential concern 

GWRA groundwater risk assessment 

HI hazard index 

HQ hazard quotient 

NOAEL No Observable Adverse Effect Level 

RAGS Risk Assessment Guidance for Superfund 

RfD reference dose 

SWMU Solid Waste Management Unit 

USEPA U.S. Environmental Protection Agency 
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1. Target Organs Impacted by Selected Chemicals 

The purpose of this appendix is to present Table N-1, which summarizes the critical 

target organs that are impacted by exposure to selenium, nitrate, molybdenum, and 

hexavalent chromium. As stated in the main text of the groundwater risk assessment 

(GWRA), the approach for evaluating noncarcinogenic effects from exposure to 

constituents of potential concern (COPCs) assumes that simultaneous subthreshold 

exposures to several chemicals could result in an adverse health effect. This 

approach also assumes that the magnitude of the adverse effect will be proportional 

to the sum of the ratios of the subthreshold exposures to acceptable exposures (i.e., 

the sum of the hazard quotients [HQs]; referred to as the hazard index [HI]). As noted 

in the GWRA, when the noncancer HI exceeds unity, there may be a concern for 

potential noncancer health effects. The assumption of dose additivity is most properly 

applied to compounds that induce the same effect by the same mechanism of action 

(U.S. Environmental Protection Agency [USEPA], 1989). Consequently, the summing 

of HQs for all chemicals that are not expected to induce the same type of effects or 

that do not act by the same mechanism, as done in the risk assessment, could 

overestimate the potential for noncancer health effects. Accordingly, and consistent 

with USEPA risk assessment guidance (USEPA, 1989), the target organs/critical 

effects posed by each of the four subject compounds were identified in order to 

assess whether the summing of HQs for each of these four compounds may result in 

overly conservative estimates of the potential for noncancer health effects1. Typically, 

although a compound may impact multiple target organs at different doses, the target 

organ that is identified as the ‘critical target organ’ is the target organ that was used in 

the development of the noncancer reference dose (RfD) (and is typically the most 

sensitive target organ); the critical target organ is used in assessing whether it may be 

overly conservative to sum the HQs calculated from selenium, nitrate, molybdenum, 

and hexavalent chromium.2 

Table N-1 summarizes the critical target organs for selenium, nitrate, molybdenum, and 

hexavalent chromium. The target organs identified in this table were obtained from 

USEPA’s Integrated Risk Information System (USEPA, 2008), which summarizes the 

                                                      

1 We note that California Environmental Protection Agency (CalEPA), Department of Toxic Substances 
Control risk assessment guidance also supports the segregation of noncancer impacts by critical effect/target 
organ. See page 10 of CalEPA (2009). 
2 According to Risk Assessment Guidance for Superfund (RAGS) Part A (USEPA, 1989), Exhibit on page 
8-15, “Segregation of hazard indices requires identification of the major effects of each chemical, including 
those seen at higher doses than the critical effect. Although higher exposure levels may be required to 
produce adverse health effects other than the critical effect, the RfD can be used as the toxicity value for 
each effect category as a conservative and simplifying step.”  
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noncancer RfDs and the target organ that elicited the critical effect. As indicated in the 

table, the key target organs impacted by selenium, molybdenum, and hexavalent 

chromium and those upon which these reference doses have been based, are different 

from each other. In contrast, as indicated in Table N-1, both hexavalent chromium and 

nitrate, at specified doses, affect the blood. Accordingly, per USEPA risk assessment 

guidance (1989), to sum the individual HQs for selenium, molybdenum, and hexavalent 

chromium (i.e., three compounds that are not expected to induce the same type of 

effects or that do not act by the same mechanism), can result in overestimating the 

potential for noncancer effects. Rather, a more reasonable estimate of the potential for 

noncancer hazards for these three compounds can be obtained by examining the 

chemical-specific HIs for each of these three compounds. At those locations where both 

nitrate and hexavalent chromium are present, it is reasonable to evaluate the potential 

for adverse noncancer health effects on the blood system by examining the sum of the 

HQs for these two compounds.3 

The information presented in this appendix provides additional perspective on the 

significance of the cumulative risk estimates for the four facility-related COPCs 

(selenium, nitrate, molybdenum, and hexavalent chromium), presented in the main text 

of the GWRA. 

                                                      

3 As indicated in Appendix R, there are only five out of 165 groundwater wells where nitrate contributes 
materially to an elevated HI:  MW-9 (with a nitrate HI of 0.9 and a hexavalent chromium HI of 7.5), MW-24A 
(with a nitrate HI of 0.74 and a hexavalent chromium HI of 73); MW-40D (with a nitrate HI of 0.79 and a 
hexavalent chromium HI of 1.8); MW-51 (with a nitrate HI of 0.57 and a hexavalent chromium HI of 100), and 
PT-8M (with a nitrate HI of 1.3 and a hexavalent chromium HI of 85). Each of these five wells is located south 
of I-40, on land where residential use is not considered a reasonable future land use. The total noncancer HI at 
each of these five wells is dominated by hexavalent chromium. 
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Table N-1. Target Organs Impacted by Selenium, Nitrate, Molybdenum, and Hexavalent 
Chromium 

Chemical Critical Effect/Target Organ (1) 

Hexavalent Chromium  No Observable Adverse Effect Level (NOAEL) (2) 

Molybdenum Kidney:  Increase in uric acid levels 

Nitrate as Nitrogen Blood:  Methemoglobinemia 

Selenium 

Skin and hair - Dermatitis, brittle nails, loss of hair and nails, 
mottled and eroded teeth, and skin lesions 

Central nervous system (CNS) abnormalities - peripheral 
anesthesia, acroparesthesia, and pain in the extremities  

Notes: 

(1) Critical Effect/Target Organ on which oral RfD is based.  

(2)  Although the RfD for hexavalent chromium was based on a study in which no adverse effects were 
observed (the RfD was derived from a NOAEL, California’s Office of Environmental Health Hazard 
Assessment identifies effects on red blood cells as the critical effect for oral exposure to hexavalent 
chromium (specifically, decreased mean corpuscular volume and mean corpuscular hemoglobin in 
mice). http://www.oehha.ca.gov/air/hot_spots/2008/AppendixD3_final.pdf#page=138. 
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Estimated Potential Cancer Risks and 
Noncancer Hazard Indices – 
Hypothetical Future Groundwater 
User 



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

3.6E-05 5.5E-03 5.5E-03 6.1E-05 1.2E-02 1.2E-02 8.5E-05 1.5E-02 1.5E-02

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

3.6E-05 5.5E-03 5.5E-03 6.1E-05 1.2E-02 1.2E-02 8.5E-05 1.5E-02 1.5E-02

Thallium

Vanadium

Zinc

Cumulative risk

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-12

Groundwater Cancer Risk

On-Site Resident
Child

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

Chemical of Potential Concern

Table O-1.  Estimated Potential Cancer Risks – Hypothetical Future Groundwater User – Well-Specific
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk

Groundwater Cancer Risk

On-Site Resident
Child

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

Chemical of Potential Concern

Table O-1.  Estimated Potential Cancer Risks – Hypothetical Future Groundwater User – Well-Specific

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

1.1E-05 1.7E-03 1.8E-03 1.9E-05 3.7E-03 3.7E-03 2.7E-05 4.7E-03 4.7E-03

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

1.1E-05 1.7E-03 1.8E-03 1.9E-05 3.7E-03 3.7E-03 2.7E-05 4.7E-03 4.7E-03

Vanadium

Zinc

Cumulative risk

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-24A

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk Dermal Contact Ingestion Total Risk

Groundwater Cancer Risk

On-Site Resident
Child

On-Site Resident
Adult

On-Site Resident
Age-Adjusted

Chemical of Potential Concern

Table O-1.  Estimated Potential Cancer Risks – Hypothetical Future Groundwater User – Well-Specific

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

8.3E-06 1.3E-03 1.3E-03 1.4E-05 2.7E-03 2.7E-03 2.0E-05 3.4E-03 3.4E-03

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC

8.3E-06 1.3E-03 1.3E-03 1.4E-05 2.7E-03 2.7E-03 2.0E-05 3.4E-03 3.4E-03

Notes:

NC = noncarcinogenic compound, therefore no cancer risk calculated

Vanadium

Zinc

Cumulative risk

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-43-25

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

2.9E-05 4.4E-03 4.4E-03 9.8E-06 1.9E-03 1.9E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.6E-02 8.5E+00 8.5E+00 1.9E-02 3.6E+00 3.6E+00

ND ND ND ND ND ND

6.6E-03 1.0E+00 1.0E+00 2.2E-03 4.3E-01 4.3E-01

9.7E-05 7.4E-02 7.4E-02 3.3E-05 3.2E-02 3.2E-02

1.7E-03 2.5E-01 2.5E-01 5.6E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.4E-02 9.8E+00 9.9E+00 2.2E-02 4.2E+00 4.2E+00

2.7E-05 4.1E-03 4.1E-03 9.1E-06 1.7E-03 1.8E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.9E-03 4.4E-01 4.4E-01 9.8E-04 1.9E-01 1.9E-01

1.8E-04 1.3E-01 1.3E-01 6.0E-05 5.8E-02 5.8E-02

2.9E-03 4.4E-01 4.4E-01 9.8E-04 1.9E-01 1.9E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.0E-03 1.0E+00 1.0E+00 2.0E-03 4.4E-01 4.4E-01

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Zinc

Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Fluoride

Mercury

Molybdenum

Nickel

Selenium

Arsenic

Barium

Beryllium

Nitrate as nitrogen

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Zinc

Cobalt

Copper

Fluoride

Mercury

Selenium

Silver

Cumulative noncancer hazard index

Chromium, hexavalent

Aluminum

Antimony

Chemical of Potential Concern

On-Site Resident
Adult

MW-1

On-Site Resident
Child

Arsenic

Cadmium

Molybdenum

Nickel

Nitrate as nitrogen

Thallium

Vanadium

Barium

Beryllium

MW-3

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

2.6E-05 4.0E-03 4.0E-03 8.8E-06 1.7E-03 1.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

9.3E-05 7.0E-02 7.0E-02 3.1E-05 3.0E-02 3.0E-02

1.7E-03 2.5E-01 2.5E-01 5.6E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 3.3E-01 3.3E-01 6.0E-04 1.4E-01 1.4E-01

2.5E-05 3.7E-03 3.8E-03 8.4E-06 1.6E-03 1.6E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.7E-03 1.2E+00 1.2E+00 2.6E-03 5.0E-01 5.0E-01

8.4E-05 6.4E-02 6.4E-02 2.9E-05 2.7E-02 2.7E-02

5.0E-03 7.6E-01 7.6E-01 1.7E-03 3.2E-01 3.3E-01

1.7E-03 2.6E-01 2.6E-01 5.8E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-02 2.2E+00 2.3E+00 4.9E-03 9.6E-01 9.7E-01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Copper

Fluoride

Cobalt

Copper

Antimony

Arsenic

Zinc

Vanadium

MW-5

Aluminum

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

Selenium

Silver

Thallium

Chromium, hexavalent

Cobalt

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Arsenic

Barium

Beryllium

Cadmium

MW-4

Aluminum

Antimony

Cumulative noncancer hazard index
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

2.6E-05 4.0E-03 4.0E-03 8.8E-06 1.7E-03 1.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.0E-02 9.2E+00 9.2E+00 2.0E-02 3.9E+00 3.9E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.1E-02 9.2E+00 9.2E+00 2.1E-02 3.9E+00 3.9E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

8.4E-05 6.4E-02 6.4E-02 2.9E-05 2.7E-02 2.7E-02

2.1E-03 3.1E-01 3.1E-01 7.0E-04 1.3E-01 1.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.1E-03 3.8E-01 3.8E-01 7.3E-04 1.6E-01 1.6E-01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-7

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-6

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-02 1.1E+00 1.1E+00 4.9E-03 4.6E-01 4.7E-01

ND ND ND ND ND ND

1.2E-04 1.8E-02 1.8E-02 4.1E-05 7.8E-03 7.8E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.8E-05 5.1E-02 5.1E-02 2.3E-05 2.2E-02 2.2E-02

5.4E-03 8.2E-01 8.2E-01 1.8E-03 3.5E-01 3.5E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-02 2.0E+00 2.0E+00 6.7E-03 8.5E-01 8.5E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

9.8E-02 7.4E+00 7.5E+00 3.3E-02 3.2E+00 3.2E+00

ND ND ND ND ND ND

7.7E-05 1.2E-02 1.2E-02 2.6E-05 5.0E-03 5.1E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-05 2.6E-02 2.6E-02 1.1E-05 1.1E-02 1.1E-02

6.0E-03 9.0E-01 9.1E-01 2.0E-03 3.9E-01 3.9E-01

1.1E-03 1.7E-01 1.7E-01 3.8E-04 7.2E-02 7.3E-02

3.0E-04 7.5E-02 7.6E-02 1.0E-04 3.2E-02 3.2E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-04 4.4E-02 4.4E-02 5.9E-05 1.9E-02 1.9E-02

1.1E-01 8.6E+00 8.7E+00 3.6E-02 3.7E+00 3.7E+00Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-9

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-8
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

2.7E-05 4.1E-03 4.2E-03 9.2E-06 1.8E-03 1.8E-03

3.5E-03 5.3E-01 5.3E-01 1.2E-03 2.3E-01 2.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.7E-01 4.3E+01 4.4E+01 1.9E-01 1.9E+01 1.9E+01

ND ND ND ND ND ND

5.2E-05 7.8E-03 7.9E-03 1.8E-05 3.4E-03 3.4E-03

1.7E-01 2.6E+01 2.6E+01 5.9E-02 1.1E+01 1.1E+01

ND ND ND ND ND ND

1.4E-02 2.1E+00 2.1E+00 4.8E-03 9.2E-01 9.2E-01

2.8E-05 2.1E-02 2.1E-02 9.5E-06 9.1E-03 9.1E-03

4.2E-03 6.4E-01 6.5E-01 1.4E-03 2.8E-01 2.8E-01

6.3E-04 9.6E-02 9.7E-02 2.2E-04 4.1E-02 4.1E-02

3.1E-03 7.9E-01 7.9E-01 1.1E-03 3.4E-01 3.4E-01

ND ND ND ND ND ND

3.6E-03 5.4E-01 5.4E-01 1.2E-03 2.3E-01 2.3E-01

1.5E-04 3.9E-02 3.9E-02 5.2E-05 1.7E-02 1.7E-02

7.7E-01 7.4E+01 7.5E+01 2.6E-01 3.2E+01 3.2E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.9E-04 2.9E-02 3.0E-02 6.6E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E-01 1.8E+01 1.9E+01 8.2E-02 7.9E+00 7.9E+00

ND ND ND ND ND ND

5.1E-05 7.7E-03 7.8E-03 1.7E-05 3.3E-03 3.3E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.9E-05 2.2E-02 2.2E-02 9.9E-06 9.5E-03 9.5E-03

2.8E-03 4.2E-01 4.2E-01 9.3E-04 1.8E-01 1.8E-01

6.9E-04 1.0E-01 1.0E-01 2.3E-04 4.5E-02 4.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-04 3.8E-02 3.8E-02 5.1E-05 1.6E-02 1.6E-02

2.5E-01 1.9E+01 1.9E+01 8.3E-02 8.1E+00 8.2E+00

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-11

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-10

Aluminum

Antimony

November 2009 Page 5 of 55



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

2.9E-05 4.3E-03 4.4E-03 9.7E-06 1.9E-03 1.9E-03

2.2E-02 3.3E+00 3.4E+00 7.5E-03 1.4E+00 1.4E+00

1.5E-01 2.3E+01 2.3E+01 5.1E-02 9.7E+00 9.7E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.8E-01 2.9E+01 2.9E+01 1.3E-01 1.2E+01 1.2E+01

ND ND ND ND ND ND

5.2E-05 7.9E-03 7.9E-03 1.8E-05 3.4E-03 3.4E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

4.6E-03 6.9E-01 7.0E-01 1.6E-03 3.0E-01 3.0E-01

2.7E-05 2.0E-02 2.0E-02 9.0E-06 8.7E-03 8.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.2E-03 1.1E+00 1.1E+00 2.4E-03 4.7E-01 4.7E-01

4.9E-03 7.5E-01 7.5E-01 1.7E-03 3.2E-01 3.2E-01

ND ND ND ND ND ND

5.6E-01 5.7E+01 5.8E+01 1.9E-01 2.4E+01 2.5E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.8E-05 1.0E-02 1.0E-02 2.3E-05 4.4E-03 4.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.1E-04 8.6E-02 8.6E-02 3.9E-05 3.7E-02 3.7E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.6E-02 4.6E-02 6.2E-05 2.0E-02 2.0E-02

3.6E-04 1.4E-01 1.4E-01 1.2E-04 6.1E-02 6.1E-02Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-13

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-12
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-02 9.3E-01 9.4E-01 4.2E-03 4.0E-01 4.0E-01

1.4E-03 2.2E-01 2.2E-01 4.8E-04 9.2E-02 9.3E-02

8.4E-05 1.3E-02 1.3E-02 2.9E-05 5.5E-03 5.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.7E-05 4.3E-02 4.3E-02 1.9E-05 1.8E-02 1.8E-02

1.9E-03 2.9E-01 2.9E-01 6.5E-04 1.2E-01 1.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-04 3.8E-02 3.8E-02 5.1E-05 1.6E-02 1.6E-02

1.6E-02 1.5E+00 1.5E+00 5.4E-03 6.6E-01 6.6E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

4.6E-03 3.5E-01 3.5E-01 1.6E-03 1.5E-01 1.5E-01

NS NS NS NS NS NS

9.8E-05 1.5E-02 1.5E-02 3.3E-05 6.4E-03 6.4E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

3.3E-05 2.5E-02 2.5E-02 1.1E-05 1.1E-02 1.1E-02

2.6E-03 3.9E-01 3.9E-01 8.7E-04 1.7E-01 1.7E-01

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

1.6E-04 4.0E-02 4.1E-02 5.4E-05 1.7E-02 1.7E-02

7.4E-03 8.2E-01 8.2E-01 2.5E-03 3.5E-01 3.5E-01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-15

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-14

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.5E-01 1.9E+01 1.9E+01 8.6E-02 8.2E+00 8.3E+00

ND ND ND ND ND ND

6.9E-05 1.0E-02 1.1E-02 2.3E-05 4.5E-03 4.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.2E-05 2.4E-02 2.4E-02 1.1E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.7E-02 4.7E-02 6.3E-05 2.0E-02 2.0E-02

2.5E-01 1.9E+01 2.0E+01 8.6E-02 8.3E+00 8.3E+00

ND ND ND ND ND ND

9.3E-03 1.4E+00 1.4E+00 3.1E-03 6.0E-01 6.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E+00 2.1E+02 2.1E+02 9.2E-01 8.8E+01 8.9E+01

ND ND ND ND ND ND

1.1E-04 1.7E-02 1.7E-02 3.9E-05 7.4E-03 7.4E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.9E-05 2.2E-02 2.2E-02 1.0E-05 9.5E-03 9.6E-03

3.3E-03 4.9E-01 5.0E-01 1.1E-03 2.1E-01 2.1E-01

1.0E-03 1.5E-01 1.5E-01 3.4E-04 6.5E-02 6.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

3.5E-03 5.3E-01 5.3E-01 1.2E-03 2.3E-01 2.3E-01

1.7E-04 4.2E-02 4.2E-02 5.6E-05 1.8E-02 1.8E-02

2.7E+00 2.1E+02 2.1E+02 9.3E-01 8.9E+01 9.0E+01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-20-70

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-19
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

4.5E-02 6.9E+00 6.9E+00 1.5E-02 2.9E+00 3.0E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.1E+00 1.6E+02 1.6E+02 7.1E-01 6.8E+01 6.8E+01

ND ND ND ND ND ND

1.2E-04 1.8E-02 1.9E-02 4.1E-05 7.9E-03 7.9E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

9.6E-05 7.3E-02 7.3E-02 3.3E-05 3.1E-02 3.1E-02

3.7E-03 5.6E-01 5.7E-01 1.3E-03 2.4E-01 2.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E-04 4.1E-02 4.1E-02 5.5E-05 1.8E-02 1.8E-02

2.1E+00 1.7E+02 1.7E+02 7.2E-01 7.1E+01 7.2E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E+00 1.8E+02 1.8E+02 8.1E-01 7.8E+01 7.9E+01

1.5E-03 2.3E-01 2.3E-01 5.2E-04 1.0E-01 1.0E-01

1.2E-04 1.9E-02 1.9E-02 4.2E-05 8.1E-03 8.1E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-03 6.1E-01 6.2E-01 1.4E-03 2.6E-01 2.6E-01

1.4E-04 1.0E-01 1.0E-01 4.7E-05 4.5E-02 4.5E-02

3.0E-03 4.5E-01 4.6E-01 1.0E-03 1.9E-01 2.0E-01

1.3E-03 2.0E-01 2.0E-01 4.5E-04 8.7E-02 8.7E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

6.1E-03 9.2E-01 9.3E-01 2.1E-03 4.0E-01 4.0E-01

9.1E-05 2.3E-02 2.3E-02 3.1E-05 9.9E-03 9.9E-03

2.4E+00 1.8E+02 1.9E+02 8.2E-01 7.9E+01 8.0E+01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-20-130

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-20-100

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.8E-04 4.3E-02 4.3E-02 9.6E-05 1.8E-02 1.9E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

4.4E-03 6.6E-01 6.7E-01 1.5E-03 2.8E-01 2.9E-01

2.1E-04 1.6E-01 1.6E-01 7.0E-05 6.7E-02 6.7E-02

ND ND ND ND ND ND

3.2E-03 4.9E-01 4.9E-01 1.1E-03 2.1E-01 2.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.8E-04 6.9E-02 7.0E-02 9.3E-05 3.0E-02 3.0E-02

8.4E-03 1.4E+00 1.4E+00 2.8E-03 6.1E-01 6.1E-01

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

1.1E-03 1.6E-01 1.6E-01 3.6E-04 6.8E-02 6.9E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.0E-03 1.1E+00 1.1E+00 2.4E-03 4.6E-01 4.6E-01

8.2E-04 1.2E-01 1.3E-01 2.8E-04 5.3E-02 5.4E-02

ND ND ND ND ND ND

5.6E-04 8.5E-02 8.6E-02 1.9E-04 3.7E-02 3.7E-02

4.7E-03 7.2E-01 7.2E-01 1.6E-03 3.1E-01 3.1E-01

6.3E-04 4.8E-01 4.8E-01 2.1E-04 2.1E-01 2.1E-01

1.8E-03 2.7E-01 2.7E-01 6.0E-04 1.2E-01 1.2E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.1E-02 1.6E+00 1.6E+00 3.7E-03 7.0E-01 7.0E-01

1.7E-04 4.2E-02 4.2E-02 5.6E-05 1.8E-02 1.8E-02

2.8E-02 4.6E+00 4.6E+00 9.3E-03 2.0E+00 2.0E+00Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-22

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-21
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

1.1E-02 1.7E+00 1.7E+00 3.8E-03 7.3E-01 7.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-04 3.0E-02 3.0E-02 6.6E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.5E-04 2.6E-01 2.6E-01 1.2E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

9.2E-04 1.4E-01 1.4E-01 3.1E-04 6.0E-02 6.0E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.2E-04 5.6E-02 5.7E-02 7.6E-05 2.4E-02 2.4E-02

1.3E-02 2.2E+00 2.2E+00 4.4E-03 9.4E-01 9.4E-01

NS NS NS NS NS NS

ND ND ND ND ND ND

4.7E-02 7.2E+00 7.2E+00 1.6E-02 3.1E+00 3.1E+00

2.0E-03 3.0E-01 3.0E-01 6.8E-04 1.3E-01 1.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

9.5E-01 7.2E+01 7.3E+01 3.2E-01 3.1E+01 3.1E+01

ND ND ND ND ND ND

1.5E-04 2.3E-02 2.3E-02 5.0E-05 9.7E-03 9.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-03 5.1E-01 5.1E-01 1.1E-03 2.2E-01 2.2E-01

2.8E-05 2.1E-02 2.1E-02 9.4E-06 9.0E-03 9.0E-03

4.8E-03 7.3E-01 7.4E-01 1.6E-03 3.1E-01 3.1E-01

4.3E-03 6.5E-01 6.5E-01 1.5E-03 2.8E-01 2.8E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.5E-02 4.5E-02 6.1E-05 1.9E-02 1.9E-02

1.0E+00 8.1E+01 8.2E+01 3.4E-01 3.5E+01 3.5E+01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-24A

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-23

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E+00 1.0E+02 1.1E+02 4.7E-01 4.5E+01 4.5E+01

ND ND ND ND ND ND

6.8E-05 1.0E-02 1.0E-02 2.3E-05 4.4E-03 4.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

5.5E-03 8.3E-01 8.4E-01 1.9E-03 3.6E-01 3.6E-01

5.2E-05 4.0E-02 4.0E-02 1.8E-05 1.7E-02 1.7E-02

3.7E-03 5.6E-01 5.6E-01 1.3E-03 2.4E-01 2.4E-01

1.2E-03 1.8E-01 1.8E-01 4.1E-04 7.8E-02 7.9E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-04 4.9E-02 5.0E-02 6.6E-05 2.1E-02 2.1E-02

1.4E+00 1.1E+02 1.1E+02 4.7E-01 4.6E+01 4.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.3E-04 9.6E-02 9.7E-02 2.1E-04 4.1E-02 4.1E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

9.7E-02 7.4E+00 7.5E+00 3.3E-02 3.2E+00 3.2E+00

NS NS NS NS NS NS

1.6E-04 2.4E-02 2.5E-02 5.5E-05 1.0E-02 1.1E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

4.9E-03 7.4E-01 7.5E-01 1.7E-03 3.2E-01 3.2E-01

3.2E-05 2.4E-02 2.4E-02 1.1E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

6.6E-05 1.7E-02 1.7E-02 2.3E-05 7.2E-03 7.2E-03

1.0E-01 8.3E+00 8.4E+00 3.5E-02 3.5E+00 3.6E+00Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-24BR

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-24B
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.6E-01 5.0E+01 5.1E+01 2.3E-01 2.2E+01 2.2E+01

ND ND ND ND ND ND

8.0E-05 1.2E-02 1.2E-02 2.7E-05 5.2E-03 5.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.4E-05 1.8E-02 1.8E-02 8.3E-06 7.9E-03 7.9E-03

ND ND ND ND ND ND

4.8E-04 7.3E-02 7.3E-02 1.6E-04 3.1E-02 3.1E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-04 3.5E-02 3.6E-02 4.7E-05 1.5E-02 1.5E-02

6.7E-01 5.0E+01 5.1E+01 2.3E-01 2.2E+01 2.2E+01

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.0E+00 7.9E+01 8.1E+01 3.6E-01 3.4E+01 3.4E+01

ND ND ND ND ND ND

9.9E-05 1.5E-02 1.5E-02 3.4E-05 6.4E-03 6.5E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

3.6E-03 5.5E-01 5.5E-01 1.2E-03 2.4E-01 2.4E-01

4.2E-05 3.2E-02 3.2E-02 1.4E-05 1.4E-02 1.4E-02

1.4E-03 2.1E-01 2.2E-01 4.8E-04 9.2E-02 9.2E-02

1.4E-03 2.1E-01 2.2E-01 4.8E-04 9.2E-02 9.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.5E-02 4.5E-02 6.0E-05 1.9E-02 1.9E-02

1.1E+00 8.1E+01 8.2E+01 3.6E-01 3.5E+01 3.5E+01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-26

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-25

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

5.5E-04 8.3E-02 8.4E-02 1.9E-04 3.6E-02 3.6E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

2.0E-04 3.0E-02 3.0E-02 6.8E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

2.0E-04 1.5E-01 1.5E-01 6.7E-05 6.4E-02 6.4E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

1.5E-04 3.8E-02 3.8E-02 5.1E-05 1.6E-02 1.6E-02

1.1E-03 3.0E-01 3.0E-01 3.7E-04 1.3E-01 1.3E-01

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

5.1E-04 7.7E-02 7.7E-02 1.7E-04 3.3E-02 3.3E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

9.2E-05 1.4E-02 1.4E-02 3.1E-05 6.0E-03 6.0E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

3.8E-05 2.9E-02 2.9E-02 1.3E-05 1.2E-02 1.2E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

1.3E-04 3.3E-02 3.3E-02 4.4E-05 1.4E-02 1.4E-02

7.7E-04 1.5E-01 1.5E-01 2.6E-04 6.5E-02 6.5E-02Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-28-25

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-27-20

November 2009 Page 14 of 55



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.3E-04 9.6E-02 9.7E-02 2.1E-04 4.1E-02 4.1E-02

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

1.0E-04 1.6E-02 1.6E-02 3.5E-05 6.7E-03 6.7E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

4.3E-05 3.3E-02 3.3E-02 1.5E-05 1.4E-02 1.4E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

1.4E-04 3.6E-02 3.6E-02 4.8E-05 1.5E-02 1.5E-02

9.2E-04 1.8E-01 1.8E-01 3.1E-04 7.7E-02 7.7E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.3E-03 3.5E-01 3.5E-01 7.9E-04 1.5E-01 1.5E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.7E-04 5.5E-02 5.6E-02 1.2E-04 2.4E-02 2.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

8.4E-03 1.3E+00 1.3E+00 2.9E-03 5.5E-01 5.5E-01

1.1E-03 8.3E-01 8.4E-01 3.7E-04 3.6E-01 3.6E-01

3.8E-03 5.8E-01 5.8E-01 1.3E-03 2.5E-01 2.5E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-02 1.8E+00 1.8E+00 4.1E-03 7.8E-01 7.9E-01

1.5E-04 3.8E-02 3.8E-02 5.1E-05 1.6E-02 1.6E-02

2.8E-02 5.0E+00 5.0E+00 9.6E-03 2.1E+00 2.1E+00

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-30-30

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-29

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

3.7E-01 2.8E+01 2.9E+01 1.3E-01 1.2E+01 1.2E+01

NS NS NS NS NS NS

4.1E-04 6.3E-02 6.3E-02 1.4E-04 2.7E-02 2.7E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.1E-04 7.8E-02 7.8E-02 1.0E-04 3.3E-02 3.3E-02

3.7E-01 2.8E+01 2.9E+01 1.3E-01 1.2E+01 1.2E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.1E+00 8.3E+01 8.4E+01 3.7E-01 3.5E+01 3.6E+01

ND ND ND ND ND ND

1.6E-04 2.4E-02 2.4E-02 5.3E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.9E-04 1.4E-01 1.4E-01 6.3E-05 6.0E-02 6.0E-02

1.3E-03 2.0E-01 2.0E-01 4.5E-04 8.6E-02 8.6E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.1E-03 1.1E+00 1.1E+00 2.4E-03 4.6E-01 4.6E-01

1.3E-04 3.2E-02 3.2E-02 4.3E-05 1.4E-02 1.4E-02

1.1E+00 8.4E+01 8.5E+01 3.7E-01 3.6E+01 3.6E+01

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Cumulative noncancer hazard index

MW-31-60

Aluminum

Antimony

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-30-50

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

8.0E-02 6.1E+00 6.1E+00 2.7E-02 2.6E+00 2.6E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

8.0E-02 6.1E+00 6.1E+00 2.7E-02 2.6E+00 2.6E+00

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E-02 1.6E+00 1.7E+00 3.7E-03 7.0E-01 7.1E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.2E-05 1.8E-02 1.8E-02 2.5E-05 7.8E-03 7.9E-03

1.1E-02 1.7E+00 1.7E+00 3.7E-03 7.1E-01 7.2E-01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-32-20

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-31-135

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E-04 6.7E-02 6.8E-02 9.0E-05 2.9E-02 2.9E-02

2.7E-04 6.7E-02 6.8E-02 9.0E-05 2.9E-02 2.9E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

2.0E-04 3.0E-02 3.0E-02 6.8E-05 1.3E-02 1.3E-02

6.2E-02 9.4E+00 9.4E+00 2.1E-02 4.0E+00 4.0E+00

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.4E-04 3.6E-02 3.7E-02 4.9E-05 1.6E-02 1.6E-02

6.2E-02 9.4E+00 9.5E+00 2.1E-02 4.0E+00 4.1E+00

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Cumulative noncancer hazard index

MW-33-40

Aluminum

Antimony

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-32-35

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.2E-03 4.9E-01 4.9E-01 1.1E-03 2.1E-01 2.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E-03 4.7E-01 4.7E-01 1.1E-03 2.0E-01 2.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E-04 6.7E-02 6.7E-02 9.0E-05 2.9E-02 2.9E-02

6.6E-03 1.0E+00 1.0E+00 2.2E-03 4.4E-01 4.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 2.7E-01 2.7E-01 6.0E-04 1.2E-01 1.2E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 2.7E-01 2.7E-01 6.0E-04 1.2E-01 1.2E-01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-33-210

Aluminum

Antimony

Arsenic

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-33-90

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

2.7E-02 4.2E+00 4.2E+00 9.3E-03 1.8E+00 1.8E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E-04 1.9E-02 1.9E-02 4.3E-05 8.2E-03 8.3E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.5E-05 3.4E-02 3.4E-02 1.5E-05 1.5E-02 1.5E-02

NS NS NS NS NS NS

1.1E-03 1.6E-01 1.6E-01 3.6E-04 6.8E-02 6.9E-02

2.0E-03 5.2E-01 5.2E-01 6.9E-04 2.2E-01 2.2E-01

ND ND ND ND ND ND

1.7E-02 2.6E+00 2.7E+00 5.9E-03 1.1E+00 1.1E+00

ND ND ND ND ND ND

4.8E-02 7.5E+00 7.6E+00 1.6E-02 3.2E+00 3.2E+00

2.6E-05 3.9E-03 3.9E-03 8.7E-06 1.7E-03 1.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 2.8E-01 2.8E-01 6.2E-04 1.2E-01 1.2E-01

1.1E-04 1.7E-02 1.7E-02 3.8E-05 7.3E-03 7.3E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-05 2.6E-02 2.6E-02 1.2E-05 1.1E-02 1.1E-02

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-03 3.2E-01 3.3E-01 6.8E-04 1.4E-01 1.4E-01

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Zinc

Cumulative noncancer hazard index

Aluminum

Antimony

MW-34-80

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-34-55

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-01 1.5E+01 1.5E+01 6.8E-02 6.5E+00 6.6E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E-03 4.7E-01 4.7E-01 1.0E-03 2.0E-01 2.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-01 1.6E+01 1.6E+01 6.9E-02 6.7E+00 6.8E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.0E-02 7.9E-01 8.0E-01 3.5E-03 3.4E-01 3.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.0E-02 7.9E-01 8.0E-01 3.5E-03 3.4E-01 3.4E-01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-35-60

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-34-100

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.4E-03 5.6E-01 5.7E-01 2.5E-03 2.4E-01 2.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.4E-03 5.6E-01 5.7E-01 2.5E-03 2.4E-01 2.4E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

7.2E-01 5.4E+01 5.5E+01 2.4E-01 2.3E+01 2.3E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.2E-01 5.4E+01 5.5E+01 2.4E-01 2.3E+01 2.3E+01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Barium

Beryllium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Aluminum

MW-36-90

Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-35-135

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

4.4E-01 3.3E+01 3.3E+01 1.5E-01 1.4E+01 1.4E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.4E-01 3.3E+01 3.3E+01 1.5E-01 1.4E+01 1.4E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.4E-01 3.4E+01 3.4E+01 1.5E-01 1.4E+01 1.5E+01

1.6E-03 2.5E-01 2.5E-01 5.6E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-03 6.0E-01 6.1E-01 1.4E-03 2.6E-01 2.6E-01

1.1E-04 8.1E-02 8.1E-02 3.6E-05 3.5E-02 3.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.5E-01 3.4E+01 3.5E+01 1.5E-01 1.5E+01 1.5E+01

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-37D

Aluminum

Antimony

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-36-100
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.5E-01 1.9E+01 1.9E+01 8.4E-02 8.1E+00 8.2E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.4E-03 8.1E-01 8.2E-01 1.8E-03 3.5E-01 3.5E-01

ND ND ND ND ND ND

2.8E-03 4.2E-01 4.2E-01 9.4E-04 1.8E-01 1.8E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.6E-01 2.0E+01 2.0E+01 8.7E-02 8.6E+00 8.7E+00

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

6.2E-02 4.7E+00 4.7E+00 2.1E-02 2.0E+00 2.0E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

6.7E-03 1.0E+00 1.0E+00 2.3E-03 4.4E-01 4.4E-01

ND ND ND ND ND ND

3.9E-03 5.9E-01 5.9E-01 1.3E-03 2.5E-01 2.5E-01

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

7.2E-02 6.3E+00 6.3E+00 2.4E-02 2.7E+00 2.7E+00

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

MW-38D

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-38S

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

4.7E-01 3.6E+01 3.6E+01 1.6E-01 1.5E+01 1.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.7E-03 2.5E-01 2.5E-01 5.6E-04 1.1E-01 1.1E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.7E-01 3.6E+01 3.7E+01 1.6E-01 1.5E+01 1.6E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

8.2E-01 6.2E+01 6.3E+01 2.8E-01 2.7E+01 2.7E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-03 2.5E-01 2.5E-01 5.6E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

8.2E-01 6.2E+01 6.3E+01 2.8E-01 2.7E+01 2.7E+01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-39-60

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-39-50

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.1E+01 9.3E+01 4.1E-01 3.9E+01 4.0E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.4E-03 3.6E-01 3.6E-01 8.0E-04 1.5E-01 1.5E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.2E+01 9.3E+01 4.1E-01 3.9E+01 4.0E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.4E+01 9.5E+01 4.2E-01 4.0E+01 4.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.3E-03 3.6E-01 3.6E-01 8.0E-04 1.5E-01 1.5E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.4E+01 9.5E+01 4.2E-01 4.0E+01 4.1E+01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-39-80

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-39-70
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

2.2E+00 1.7E+02 1.7E+02 7.5E-01 7.2E+01 7.3E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.6E-03 3.9E-01 3.9E-01 8.8E-04 1.7E-01 1.7E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.2E+00 1.7E+02 1.7E+02 7.5E-01 7.2E+01 7.3E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-03 2.6E-01 2.7E-01 5.9E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-03 2.6E-01 2.7E-01 5.9E-04 1.1E-01 1.1E-01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-40S

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-39-100

Aluminum

Antimony

November 2009 Page 27 of 55



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

2.3E-02 1.8E+00 1.8E+00 7.9E-03 7.6E-01 7.7E-01

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

3.9E-03 5.9E-01 5.9E-01 1.3E-03 2.5E-01 2.5E-01

ND ND ND ND ND ND

5.2E-03 7.9E-01 7.9E-01 1.8E-03 3.4E-01 3.4E-01

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

3.2E-02 3.1E+00 3.2E+00 1.1E-02 1.3E+00 1.4E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-02 5.2E+00 5.2E+00 1.2E-02 2.2E+00 2.2E+00

ND ND ND ND ND ND

2.3E-04 3.5E-02 3.5E-02 7.9E-05 1.5E-02 1.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.5E-02 5.2E+00 5.3E+00 1.2E-02 2.2E+00 2.3E+00

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-43-25

Aluminum

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-40D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.8E-01 2.9E+01 2.9E+01 1.3E-01 1.2E+01 1.2E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

7.2E-03 1.1E+00 1.1E+00 2.4E-03 4.7E-01 4.7E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.9E-01 3.0E+01 3.0E+01 1.3E-01 1.3E+01 1.3E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E-01 8.1E+00 8.2E+00 3.6E-02 3.5E+00 3.5E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

1.1E-02 1.6E+00 1.6E+00 3.6E-03 6.8E-01 6.9E-01

ND ND ND ND ND ND

1.7E-03 2.6E-01 2.6E-01 5.7E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-01 9.9E+00 1.0E+01 4.0E-02 4.2E+00 4.3E+00

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

MW-44-125

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

MW-44-115

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

7.3E-02 5.5E+00 5.6E+00 2.5E-02 2.4E+00 2.4E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

7.3E-02 5.5E+00 5.6E+00 2.5E-02 2.4E+00 2.4E+00

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

5.0E-02 3.8E+00 3.8E+00 1.7E-02 1.6E+00 1.6E+00

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

1.7E-02 2.5E+00 2.5E+00 5.6E-03 1.1E+00 1.1E+00

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

6.6E-02 6.3E+00 6.3E+00 2.2E-02 2.7E+00 2.7E+00Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-46-175

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-45-095a
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.5E-02 1.2E+00 1.2E+00 5.2E-03 5.0E-01 5.1E-01

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E-02 1.2E+00 1.2E+00 5.2E-03 5.0E-01 5.1E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.7E-02 5.8E+00 5.9E+00 2.6E-02 2.5E+00 2.5E+00

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

7.7E-02 5.8E+00 5.9E+00 2.6E-02 2.5E+00 2.5E+00

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-50-095

Aluminum

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

MW-47-55

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E+00 2.3E+02 2.4E+02 1.0E+00 9.9E+01 1.0E+02

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

4.6E-03 6.9E-01 6.9E-01 1.5E-03 3.0E-01 3.0E-01

ND ND ND ND ND ND

1.6E-03 2.4E-01 2.4E-01 5.4E-04 1.0E-01 1.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E+00 2.3E+02 2.4E+02 1.0E+00 1.0E+02 1.0E+02

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E+00 1.0E+02 1.0E+02 4.5E-01 4.3E+01 4.3E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

3.4E-03 5.1E-01 5.1E-01 1.1E-03 2.2E-01 2.2E-01

ND ND ND ND ND ND

3.7E-03 5.6E-01 5.7E-01 1.3E-03 2.4E-01 2.4E-01

1.5E-03 2.3E-01 2.3E-01 5.2E-04 1.0E-01 1.0E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E+00 1.0E+02 1.0E+02 4.5E-01 4.3E+01 4.4E+01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

MW-51

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

MW-50-200
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

5.0E-05 7.5E-03 7.6E-03 1.7E-05 3.2E-03 3.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.0E-05 7.5E-03 7.6E-03 1.7E-05 3.2E-03 3.2E-03

4.7E-05 7.1E-03 7.1E-03 1.6E-05 3.0E-03 3.1E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.3E-04 8.0E-02 8.0E-02 1.8E-04 3.4E-02 3.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.2E-04 3.4E-02 3.4E-02 7.5E-05 1.4E-02 1.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

8.0E-04 1.2E-01 1.2E-01 2.7E-04 5.2E-02 5.2E-02

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

OW-1M

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

OW-1S

Aluminum

Antimony

November 2009 Page 33 of 55



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.9E-04 8.9E-02 9.0E-02 2.0E-04 3.8E-02 3.9E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.3E-04 3.5E-02 3.5E-02 7.7E-05 1.5E-02 1.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E-03 4.1E-01 4.2E-01 9.3E-04 1.8E-01 1.8E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.5E-03 6.9E-01 6.9E-01 1.5E-03 2.9E-01 3.0E-01

ND ND ND ND ND ND

8.1E-03 1.2E+00 1.2E+00 2.7E-03 5.3E-01 5.3E-01

6.4E-05 9.7E-03 9.8E-03 2.2E-05 4.2E-03 4.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.8E-04 5.8E-02 5.8E-02 1.3E-04 2.5E-02 2.5E-02

ND ND ND ND ND ND

1.1E-02 8.5E-01 8.6E-01 3.8E-03 3.6E-01 3.7E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-03 6.1E-01 6.1E-01 1.4E-03 2.6E-01 2.6E-01

ND ND ND ND ND ND

1.3E-03 2.0E-01 2.0E-01 4.4E-04 8.4E-02 8.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E-02 1.7E+00 1.7E+00 5.7E-03 7.4E-01 7.4E-01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

OW-2S

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

OW-1D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.9E-04 7.4E-02 7.4E-02 1.6E-04 3.2E-02 3.2E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.2E-04 3.3E-02 3.3E-02 7.4E-05 1.4E-02 1.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

9.3E-04 1.4E-01 1.4E-01 3.1E-04 6.0E-02 6.1E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E-03 2.5E-01 2.5E-01 5.5E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.9E-04 7.4E-02 7.4E-02 1.6E-04 3.2E-02 3.2E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.0E-04 3.0E-02 3.0E-02 6.7E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

3.5E-03 5.3E-01 5.3E-01 1.2E-03 2.3E-01 2.3E-01

5.7E-05 4.3E-02 4.3E-02 1.9E-05 1.8E-02 1.9E-02

1.3E-03 1.9E-01 1.9E-01 4.3E-04 8.3E-02 8.3E-02

ND ND ND ND ND ND

4.3E-04 1.1E-01 1.1E-01 1.5E-04 4.7E-02 4.7E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.9E-03 9.8E-01 9.8E-01 2.0E-03 4.2E-01 4.2E-01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

OW-2D

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

OW-2M

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.7E-03 5.6E-01 5.6E-01 1.2E-03 2.4E-01 2.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.7E-03 5.6E-01 5.6E-01 1.2E-03 2.4E-01 2.4E-01

4.2E-05 6.3E-03 6.4E-03 1.4E-05 2.7E-03 2.7E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.5E-03 5.7E-01 5.8E-01 2.5E-03 2.4E-01 2.5E-01

1.8E-03 2.7E-01 2.7E-01 6.0E-04 1.1E-01 1.1E-01

1.6E-04 2.4E-02 2.4E-02 5.4E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.2E-03 1.8E-01 1.8E-01 4.0E-04 7.7E-02 7.7E-02

ND ND ND ND ND ND

3.3E-03 8.3E-01 8.3E-01 1.1E-03 3.6E-01 3.6E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-02 1.9E+00 1.9E+00 4.7E-03 8.0E-01 8.1E-01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

OW-5S

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

OW-3D

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

3.2E-04 4.8E-02 4.8E-02 1.1E-04 2.1E-02 2.1E-02

1.2E-02 1.8E+00 1.8E+00 4.0E-03 7.6E-01 7.6E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

1.9E-03 2.8E-01 2.8E-01 6.3E-04 1.2E-01 1.2E-01

8.9E-03 1.3E+00 1.4E+00 3.0E-03 5.8E-01 5.8E-01

ND ND ND ND ND ND

1.4E-02 2.1E+00 2.1E+00 4.8E-03 9.1E-01 9.2E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.7E-03 4.0E-01 4.1E-01 9.0E-04 1.7E-01 1.7E-01

8.5E-05 6.4E-02 6.4E-02 2.9E-05 2.8E-02 2.8E-02

ND ND ND ND ND ND

1.6E-03 2.4E-01 2.4E-01 5.3E-04 1.0E-01 1.0E-01

1.0E-03 2.6E-01 2.6E-01 3.4E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

3.7E-03 5.6E-01 5.6E-01 1.2E-03 2.4E-01 2.4E-01

ND ND ND ND ND ND

4.6E-02 7.1E+00 7.1E+00 1.6E-02 3.0E+00 3.1E+00

8.5E-05 1.3E-02 1.3E-02 2.9E-05 5.5E-03 5.6E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.3E-04 8.0E-02 8.0E-02 1.8E-04 3.4E-02 3.4E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E-04 2.4E-02 2.4E-02 5.4E-05 1.0E-02 1.0E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-03 6.1E-01 6.1E-01 1.4E-03 2.6E-01 2.6E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.3E-03 6.5E-01 6.6E-01 1.5E-03 2.8E-01 2.8E-01

ND ND ND ND ND ND

9.1E-03 1.4E+00 1.4E+00 3.1E-03 5.9E-01 5.9E-01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

OW-5D

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

OW-5M
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

2.8E-02 2.1E+00 2.2E+00 9.5E-03 9.1E-01 9.2E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.8E-02 2.1E+00 2.2E+00 9.5E-03 9.1E-01 9.2E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

3.3E-01 2.5E+01 2.6E+01 1.1E-01 1.1E+01 1.1E+01

NS NS NS NS NS NS

1.5E-04 2.3E-02 2.3E-02 5.1E-05 9.9E-03 9.9E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

2.6E-05 2.0E-02 2.0E-02 9.0E-06 8.6E-03 8.6E-03

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

5.7E-04 1.4E-01 1.4E-01 1.9E-04 6.2E-02 6.2E-02

3.3E-01 2.5E+01 2.6E+01 1.1E-01 1.1E+01 1.1E+01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

PGE-6

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

PE-1

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

1.6E+00 1.2E+02 1.2E+02 5.3E-01 5.1E+01 5.2E+01

NS NS NS NS NS NS

2.0E-04 3.1E-02 3.1E-02 6.9E-05 1.3E-02 1.3E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

4.7E-03 7.2E-01 7.2E-01 1.6E-03 3.1E-01 3.1E-01

3.3E-05 2.5E-02 2.5E-02 1.1E-05 1.1E-02 1.1E-02

2.7E-03 4.1E-01 4.2E-01 9.3E-04 1.8E-01 1.8E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

4.4E-05 1.1E-02 1.1E-02 1.5E-05 4.8E-03 4.8E-03

1.6E+00 1.2E+02 1.2E+02 5.3E-01 5.1E+01 5.2E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

6.6E-03 1.0E+00 1.0E+00 2.2E-03 4.3E-01 4.3E-01

5.6E-05 4.3E-02 4.3E-02 1.9E-05 1.8E-02 1.8E-02

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

2.6E-04 6.6E-02 6.6E-02 8.9E-05 2.8E-02 2.8E-02

6.9E-03 1.1E+00 1.1E+00 2.3E-03 4.7E-01 4.8E-01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

PGE-8

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

PGE-7
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.8E-03 1.0E+00 1.0E+00 2.3E-03 4.4E-01 4.5E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.1E-04 1.3E-01 1.3E-01 1.7E-04 5.5E-02 5.5E-02

7.3E-03 1.2E+00 1.2E+00 2.5E-03 5.0E-01 5.0E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.7E-01 6.6E+01 6.6E+01 2.9E-01 2.8E+01 2.8E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.7E-01 6.6E+01 6.6E+01 2.9E-01 2.8E+01 2.8E+01

Vanadium

Zinc

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

Zinc

Cumulative noncancer hazard index

PT-1D

Aluminum

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Park Moabi-4

Aluminum

Antimony
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.5E-01 4.9E+01 5.0E+01 2.2E-01 2.1E+01 2.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.5E-01 4.9E+01 5.0E+01 2.2E-01 2.1E+01 2.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.5E+01 9.6E+01 4.2E-01 4.1E+01 4.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.2E+00 9.5E+01 9.6E+01 4.2E-01 4.1E+01 4.1E+01

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

PT-3D

Aluminum

Antimony

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

PT-2D
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.7E+00 1.3E+02 1.3E+02 5.7E-01 5.4E+01 5.5E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.7E+00 1.3E+02 1.3E+02 5.7E-01 5.4E+01 5.5E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.7E+00 1.3E+02 1.3E+02 5.9E-01 5.6E+01 5.7E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.7E+00 1.3E+02 1.3E+02 5.9E-01 5.6E+01 5.7E+01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

PT-5D

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

PT-4D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.3E-01 7.1E+01 7.1E+01 3.2E-01 3.0E+01 3.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.3E-01 7.1E+01 7.1E+01 3.2E-01 3.0E+01 3.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.4E-01 2.6E+01 2.6E+01 1.1E-01 1.1E+01 1.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.8E-03 8.8E-01 8.8E-01 2.0E-03 3.8E-01 3.8E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.4E-01 2.6E+01 2.7E+01 1.2E-01 1.1E+01 1.1E+01

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Cumulative noncancer hazard index

PT-7S

Aluminum

Antimony

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

PT-6D

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.5E-01 4.9E+01 5.0E+01 2.2E-01 2.1E+01 2.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-03 1.0E+00 1.0E+00 2.3E-03 4.3E-01 4.3E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-01 5.0E+01 5.1E+01 2.2E-01 2.2E+01 2.2E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.0E+00 1.5E+02 1.6E+02 6.9E-01 6.6E+01 6.7E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.0E-03 3.0E-01 3.0E-01 6.6E-04 1.3E-01 1.3E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.0E+00 1.5E+02 1.6E+02 6.9E-01 6.6E+01 6.7E+01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

PT-7D

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

PT-7M

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.9E-01 3.7E+01 3.8E+01 1.7E-01 1.6E+01 1.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-03 1.0E+00 1.0E+00 2.2E-03 4.3E-01 4.3E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

5.0E-01 3.8E+01 3.9E+01 1.7E-01 1.6E+01 1.7E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E+00 8.4E+01 8.5E+01 3.8E-01 3.6E+01 3.7E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.4E-03 1.3E+00 1.3E+00 2.8E-03 5.4E-01 5.5E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.1E+00 8.6E+01 8.7E+01 3.8E-01 3.7E+01 3.7E+01

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Cumulative noncancer hazard index

PT-8M

Aluminum

Antimony

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

PT-8S

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.8E+00 1.4E+02 1.4E+02 6.2E-01 6.0E+01 6.0E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.6E-03 3.9E-01 3.9E-01 8.7E-04 1.7E-01 1.7E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.8E+00 1.4E+02 1.4E+02 6.2E-01 6.0E+01 6.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.3E-01 2.5E+01 2.5E+01 1.1E-01 1.1E+01 1.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.3E-03 6.6E-01 6.6E-01 1.5E-03 2.8E-01 2.8E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

3.4E-01 2.6E+01 2.6E+01 1.1E-01 1.1E+01 1.1E+01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

PT-9S

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

PT-8D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-01 5.0E+01 5.1E+01 2.2E-01 2.1E+01 2.2E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.5E-03 9.8E-01 9.9E-01 2.2E-03 4.2E-01 4.2E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.6E-01 5.1E+01 5.2E+01 2.3E-01 2.2E+01 2.2E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.4E+00 3.3E+02 3.4E+02 1.5E+00 1.4E+02 1.4E+02

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

2.5E-03 3.7E-01 3.7E-01 8.3E-04 1.6E-01 1.6E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.4E+00 3.3E+02 3.4E+02 1.5E+00 1.4E+02 1.5E+02

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Cumulative noncancer hazard index

PT-9D

Aluminum

Antimony

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

PT-9M

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.4E-01 7.1E+01 7.2E+01 3.2E-01 3.1E+01 3.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.4E-01 7.1E+01 7.2E+01 3.2E-01 3.1E+01 3.1E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.5E-01 1.1E+01 1.2E+01 5.1E-02 4.9E+00 5.0E+00

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

4.9E-03 7.4E-01 7.4E-01 1.6E-03 3.2E-01 3.2E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.6E-01 1.2E+01 1.2E+01 5.3E-02 5.2E+00 5.3E+00

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

PTR-1

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

PTI-1D

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.0E-01 6.8E+01 6.9E+01 3.0E-01 2.9E+01 2.9E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

6.8E-03 1.0E+00 1.0E+00 2.3E-03 4.4E-01 4.4E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

9.0E-01 6.9E+01 7.0E+01 3.1E-01 3.0E+01 3.0E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.3E+00 9.8E+01 1.0E+02 4.4E-01 4.2E+01 4.3E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

NS NS NS NS NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E-03 2.2E-01 2.2E-01 4.8E-04 9.3E-02 9.3E-02

1.3E-02 2.0E+00 2.0E+00 4.4E-03 8.5E-01 8.5E-01

4.4E-03 1.1E+00 1.1E+00 1.5E-03 4.8E-01 4.8E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

9.3E-05 2.3E-02 2.4E-02 3.1E-05 1.0E-02 1.0E-02

1.3E+00 1.0E+02 1.0E+02 4.5E-01 4.4E+01 4.4E+01

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Cumulative noncancer hazard index

TW-1

Aluminum

Antimony

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

PTR-2

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

5.9E-05 9.0E-03 9.1E-03 2.0E-05 3.9E-03 3.9E-03

1.6E-01 2.4E+01 2.5E+01 5.5E-02 1.0E+01 1.1E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.4E+00 1.0E+02 1.1E+02 4.6E-01 4.4E+01 4.5E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-03 2.7E-01 2.7E-01 6.0E-04 1.1E-01 1.2E-01

1.7E-03 2.6E-01 2.6E-01 5.7E-04 1.1E-01 1.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.8E-04 4.6E-02 4.6E-02 6.2E-05 2.0E-02 2.0E-02

1.5E+00 1.3E+02 1.3E+02 5.2E-01 5.5E+01 5.6E+01

ND ND ND ND ND ND

1.6E-01 2.5E+01 2.5E+01 5.5E-02 1.1E+01 1.1E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.5E+00 1.2E+02 1.2E+02 5.3E-01 5.0E+01 5.1E+01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.2E-03 6.4E-01 6.4E-01 1.4E-03 2.7E-01 2.8E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.7E+00 1.4E+02 1.4E+02 5.8E-01 6.1E+01 6.2E+01

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

Vanadium

Zinc

Cumulative noncancer hazard index

TW-2D

Nitrate as nitrogen

Selenium

Silver

Thallium

Fluoride

Mercury

Molybdenum

Nickel

Cadmium

Chromium, hexavalent

Cobalt

Copper

Antimony

Arsenic

Barium

Beryllium

TW-2S

Aluminum
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.0E-01 6.0E+01 6.1E+01 2.7E-01 2.6E+01 2.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

8.0E-01 6.0E+01 6.1E+01 2.7E-01 2.6E+01 2.6E+01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.0E-02 7.6E-01 7.7E-01 3.4E-03 3.2E-01 3.3E-01

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

ND ND ND ND ND ND

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

NS NS NS NS NS NS

1.0E-02 7.6E-01 7.7E-01 3.4E-03 3.2E-01 3.3E-01

Zinc

Cumulative noncancer hazard index

Selenium

Silver

Thallium

Vanadium

Mercury

Molybdenum

Nickel

Nitrate as nitrogen

Chromium, hexavalent

Cobalt

Copper

Fluoride

Arsenic

Barium

Beryllium

Cadmium

Cumulative noncancer hazard index

TW-4

Aluminum

Antimony

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

TW-3D

Aluminum

Antimony

Arsenic
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.9E-03 8.9E-01 9.0E-01 2.0E-03 3.8E-01 3.8E-01

2.1E-04 5.3E-02 5.3E-02 7.1E-05 2.3E-02 2.3E-02

6.1E-03 9.5E-01 9.5E-01 2.1E-03 4.1E-01 4.1E-01

5.0E-05 7.5E-03 7.6E-03 1.7E-05 3.2E-03 3.2E-03

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.1E-04 7.7E-02 7.7E-02 1.7E-04 3.3E-02 3.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-03 5.2E-01 5.2E-01 1.2E-03 2.2E-01 2.2E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.4E-03 8.2E-01 8.2E-01 1.8E-03 3.5E-01 3.5E-01

9.5E-05 2.4E-02 2.4E-02 3.2E-05 1.0E-02 1.0E-02

9.4E-03 1.4E+00 1.4E+00 3.2E-03 6.2E-01 6.2E-01Cumulative noncancer hazard index

Silver

Thallium

Vanadium

Zinc

Molybdenum

Nickel

Nitrate as nitrogen

Selenium

Cobalt

Copper

Fluoride

Mercury

Barium

Beryllium

Cadmium

Chromium, hexavalent

CW-1D

Aluminum

Antimony

Arsenic

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

Nickel

Nitrate as nitrogen

Selenium

Silver

Copper

Fluoride

Mercury

Molybdenum

Beryllium

Cadmium

Chromium, hexavalent

Cobalt

Aluminum

Antimony

Arsenic

Barium

CW-1M

November 2009 Page 52 of 55



HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.5E-03 1.1E+00 1.1E+00 2.5E-03 4.9E-01 4.9E-01

1.8E-04 4.6E-02 4.6E-02 6.1E-05 2.0E-02 2.0E-02

7.7E-03 1.2E+00 1.2E+00 2.6E-03 5.0E-01 5.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.1E-04 7.7E-02 7.7E-02 1.7E-04 3.3E-02 3.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.1E-02 4.6E+00 4.7E+00 1.0E-02 2.0E+00 2.0E+00

ND ND ND ND ND ND

5.2E-03 7.8E-01 7.9E-01 1.8E-03 3.4E-01 3.4E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.3E-03 1.1E+00 1.1E+00 2.5E-03 4.7E-01 4.8E-01

ND ND ND ND ND ND

4.4E-02 6.6E+00 6.7E+00 1.5E-02 2.8E+00 2.8E+00

Copper

Fluoride

Cumulative noncancer hazard index

Nitrate as nitrogen

Selenium

Silver

Thallium

Vanadium

Zinc

Fluoride

Mercury

Molybdenum

Nickel

Chromium, hexavalent

Cobalt

CW-2M

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Nickel

Nitrate as nitrogen

Mercury

Molybdenum

Antimony

Selenium

Silver

Thallium

Vanadium

Zinc

Cumulative noncancer hazard index

CW-2D

Aluminum

Copper

Barium

Beryllium

Cadmium

Chromium, hexavalent

Arsenic

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2 
PG&E Topock Compressor Station, Needles, California

Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.0E-04 6.1E-02 6.1E-02 1.4E-04 2.6E-02 2.6E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.5E-03 3.8E-01 3.8E-01 8.5E-04 1.6E-01 1.6E-01

ND ND ND ND ND ND

1.1E-03 1.7E-01 1.7E-01 3.8E-04 7.3E-02 7.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.9E-03 9.0E-01 9.0E-01 2.0E-03 3.8E-01 3.9E-01

ND ND ND ND ND ND

1.0E-02 1.5E+00 1.5E+00 3.4E-03 6.5E-01 6.5E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.1E-04 7.7E-02 7.7E-02 1.7E-04 3.3E-02 3.3E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.5E-03 8.3E-01 8.4E-01 1.9E-03 3.6E-01 3.6E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

7.8E-03 1.2E+00 1.2E+00 2.6E-03 5.1E-01 5.1E-01

6.9E-03 1.1E+00 1.1E+00 2.3E-03 4.5E-01 4.5E-01

ND ND ND ND ND ND

2.1E-02 3.1E+00 3.2E+00 7.0E-03 1.3E+00 1.4E+00Cumulative noncancer hazard index
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Dermal Contact Ingestion Total Hazard Dermal Contact Ingestion Total Hazard

Table O-2.  Estimated Potential Noncancer Hazard Indices – Hypothetical Future Child Groundwater User – 
Well-Specific

Groundwater Noncancer Hazard Indices

Chemical of Potential Concern

On-Site Resident
Adult

On-Site Resident
Child

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

3.4E-04 5.1E-02 5.1E-02 1.1E-04 2.2E-02 2.2E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

2.3E-04 3.5E-02 3.5E-02 7.8E-05 1.5E-02 1.5E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

5.7E-03 8.7E-01 8.8E-01 1.9E-03 3.7E-01 3.7E-01

ND ND ND ND ND ND

6.3E-03 9.6E-01 9.6E-01 2.1E-03 4.1E-01 4.1E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

4.2E-04 6.4E-02 6.4E-02 1.4E-04 2.7E-02 2.8E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

1.6E-04 2.5E-02 2.5E-02 5.5E-05 1.1E-02 1.1E-02

ND ND ND ND ND ND

ND ND ND ND ND ND

3.6E-03 5.4E-01 5.4E-01 1.2E-03 2.3E-01 2.3E-01

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

ND ND ND ND ND ND

6.6E-03 1.0E+00 1.0E+00 2.2E-03 4.3E-01 4.3E-01

ND ND ND ND ND ND

1.1E-02 1.6E+00 1.6E+00 3.6E-03 7.0E-01 7.0E-01

Notes:

ND = not detected or not detected above background concentrations
NS = not sampled

Vanadium
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Cumulative noncancer hazard index
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1. Introduction 

At each site groundwater well included in the well-specific groundwater risk assessment 

(see Section 7.1 of the Human Health and Ecological Risk Assessment of Groundwater 

Impacted by Activities at Solid Waste Management Unit (SWMU) 1/Area of Concern 

(AOC) 1 and SWMU 2 [main text]), an estimated potential noncancer hazard index (HI) 

for the future hypothetical child groundwater user is calculated for each chemical 

detected above background levels in the well, based on the estimated well-specific 

exposure point concentration (EPC) of that chemical. The cumulative noncancer HI at 

that well is calculated by summing the chemical-specific HI values. The results of this 

analysis are presented in Table 7-2 of the main text. It is evident that any estimated 

chemical-specific HI in excess of the threshold value of 1.0 is indicative of a potentially 

material impact with respect to that chemical at that well. Less obvious, however, is the 

significance of a chemical’s contribution to cumulative (i.e., multi-chemical) noncancer 

hazard, particularly when the estimated chemical-specific HI is less than 1.0 and the 

cumulative HI for the well is greater than 1.0. 

As described in Section 6.3 of the main text, the noncarcinogenic hazard from lead is 

not evaluated using the traditional reference dose approach because most human 

health effects data are based on blood-lead concentration rather than external dose 

(California Environmental Protection Agency [CalEPA], 1992). Therefore, the concept of 

contribution to cumulative hazard is not applicable to lead, and the noncancer health 

effects associated with lead are not included in the cumulative noncancer HI. Estimated 

well-specific lead EPCs are compared to the California Action Level1 (CAL) for lead, 

which is a legally enforceable drinking water standard designed to protect public health. 

The ratio of the estimated lead EPC to the lead CAL is, therefore, approximately 

analogous to an HI; a ratio above the threshold value of 1.0 indicates potential for 

adverse health effects to the hypothetical future groundwater user. 

The purpose of this appendix is to twofold: 

1. Document the methodologies used to characterize the significance of: 

– Chemical-specific contributions to elevated cumulative hazard at individual wells 

– Lead impacts at individual wells. 

                                                      

1 California Action Level for lead provided in CCR Title 22, Division 4, Chapter 17.5, Article 3, Section 64678 
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2. Identify, for each chemical, those specific groundwater wells where the chemical is 

determined to contribute materially to estimated noncancer hazard, and to provide 

additional analysis of those specific wells, to help evaluate the overall impact of the 

chemical on site groundwater. 

The results of the process used to identify those constituents that contribute materially 

to an elevated noncancer hazard are summarized in Table 7-6 of the main text and are 

incorporated into the discussion of risk assessment results that is presented in 

Section 7.3 of the main text. 
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2. Methodology 

2.1 Chemicals Other than Lead 

Once the estimated potential noncancer HI for the hypothetical future child groundwater 

user is calculated for each chemical at a particular groundwater well (see Table 7-2 of 

the main text), the chemicals are ranked (i.e., the table of hazard results is sorted) by 

chemical-specific HI, from high to low. An example, using the results from well MW-24A, 

is provided in the table below; at this well, the estimated cumulative noncancer HI is 82. 

The chemicals detected at this well are ranked from highest (hexavalent chromium; HI 

of 73) to lowest (nickel; HI of 0.021) noncancer hazard. Once the chemicals are ranked 

from high to low hazard contribution, a running cumulative (multi-chemical) HI is 

calculated for each chemical, starting with the lowest noncancer hazard, as illustrated in 

the table below. The chemical that pushes the cumulative hazard above the threshold 

value of 1.0 is identified; in the example shown below, this chemical is selenium. A “line 

is drawn” before (under) this chemical (see dashed line in example below).  

Those chemicals that fall “below the line” are determined to not be material contributors 

to cumulative hazard at this well (e.g., as shown below, nickel, copper, zinc, barium, 

and molybdenum combine to produce a cumulative HI of 0.90) and, therefore, it may be 

concluded these chemicals, even in combination, are not contributing materially to 

cumulative noncancer hazard at this well. Those chemicals that fall “above the line” are 

determined to be potentially material contributors to cumulative hazard at this well. 

Note, in the example shown below, two chemicals – selenium and nitrate as nitrogen – 

are determined to be material contributors to cumulative noncancer hazard at this well, 

even though their estimated chemical-specific HIs are below the threshold value of 1.0. 

As discussed above, the overall purpose of this ranking process is to identify those 

chemicals that individually may be determined to be below a level of concern, but where 

the cumulative impact associated with the presence of the chemical, in combination with 

the others, could potentially alter the overall conclusion of risk at that location. 
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Example Determination: Well MW-24A

COPC
Chemical-specific

Hazard
Cumulative 

Hazard

Chromium, hexavalent 73 82

Arsenic 7.2 9.5

Nitrate as nitrogen 0.74 2.3

Selenium 0.65 1.6

Molybdenum 0.51 0.90

Barium 0.30 0.39

Zinc 0.045 0.089

Copper 0.023 0.044

Nickel 0.021 0.021

Are material contributors to 
cumulative hazard

Are not material contributors 
to cumulative hazard

 

 
2.2 Lead 

As described above, the concept of contribution to cumulative hazard is not applicable 

to lead; the significance of lead in groundwater is evaluated individually by comparison 

of estimated well-specific lead EPCs to the CAL for lead of 0.015 milligrams per liter 

(mg/L). These results are presented in Table 7-5 of the main text. Lead is determined to 

be of potential concern at those individual wells with an estimated lead EPC greater 

than the CAL (i.e., with a ratio of EPC to CAL greater than 1.0). 
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3. Application to Risk Assessment 

3.1 Chemicals Other than Lead 

The process of identifying constituents contributing materially to elevated noncancer 

hazard described above is performed for all groundwater wells included in the well-

specific groundwater risk assessment that is presented in Section 7.1 of the main text. 

For each constituent of potential concern (COPC) included in the well-specific 

assessment, the number of wells at which the COPC is determined to be a material 

contributor to cumulative hazard is tallied. The results of this tally are summarized in 

Table 7-6 of the main text, in the column titled, “Number of Wells Exceeding Cumulative 

Hazard Threshold.” This information describes the frequency at which each COPC 

materially contributes to elevated noncancer hazard, and is referenced in the risk 

characterization discussion presented in Section 7.3 of the main text. For each chemical 

that is a material contributor to any well, an average HI is calculated. The calculation 

averages the HI of that chemical from each well where it was determined to contribute 

materially to cumulative hazard. These average HI values are summarized in Table 7-6 

of the main text, in the column titled, “Average Hazard Index at Wells where Chemical is 

Driving Risk.” This information describes the magnitude at which each COPC 

contributes to elevated noncancer hazard and is referenced in the risk characterization 

discussion presented in Section 7.3 of the main text. 

3.2 Lead 

The process for lead described above is performed for all groundwater wells included in 

the well-specific groundwater risk assessment that is presented in Section 7.1 of the 

main text. The number of wells at which the estimated lead EPC exceeds the lead CAL 

is tallied in Table 7-6 of the main text in the column titled “Number of Wells Exceeding 

Cumulative Hazard Threshold.” This information describes the frequency at which lead 

has been detected in site groundwater wells at concentrations in excess of the CAL and 

is referenced in the risk characterization discussion presented in Section 7.3 of the main 

text. The average ratio of lead EPC to lead CAL at those wells where the ratio exceeds 

1.0 is also calculated and presented in Table 7-6 of the main text, in the column titled, 

“Average Hazard Index at Wells where Chemical is Driving Risk.” (Note, these column 

headings are misnomers, with respect to lead because the ratio is not an HI.) This 

information describes the magnitude of those exceedances and is referenced in the risk 

characterization discussion presented in Section 7.3 of the main text. 
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4. Application to Sensitivity Risk Assessment 

4.1 Chemicals Other than Lead 

The process of identifying constituents contributing materially to elevated noncancer 

hazard described earlier is also performed for all groundwater wells included in the 

sensitivity well-specific groundwater risk assessment that is presented in Appendix G. 

As described in Appendix G, the sensitivity risk assessment bases COPC EPCs on 

average, rather than maximum, detected concentrations for those datasets with too few 

results (fewer than eight results or fewer than five detections) to allow calculation of a 

95 percent upper confidence (95% UCL) of the mean (OTM) with ProUCL 4.0. The 

number of wells at which the COPC is determined to be a material contributor to 

cumulative hazard is tallied; the results of this tally are summarized in Table 7-6 of the 

main text, in the column titled, “Number of Wells Exceeding Cumulative Hazard 

Threshold – Sensitivity Analysis.” Also calculated for each COPC is the average 

chemical-specific HI at those wells where the COPC is determined to be a material 

contributor to cumulative hazard; these average HI values are summarized in Table 7-6 

of the main text, in the column titled, “Average Hazard Index at Wells where Chemical is 

Driving Risk – Sensitivity Analysis.” This information is referenced in the risk 

characterization discussion presented in Section 7.3 of the main text. 

4.2 Lead 

The process for lead described earlier is also performed for all groundwater wells 

included in the sensitivity well-specific groundwater risk assessment that is presented in 

Appendix G. The number of wells at which the lead EPC exceeds the lead CAL is tallied 

in Table 7-6 of the main text in the column titled “Number of Wells Exceeding 

Cumulative Hazard Threshold – Sensitivity Analysis.” The average ratio of lead EPC to 

lead CAL at those wells where ratio exceeds 1.0 is also calculated and presented in 

Table 7-6 of the main text, in the column titled, “Average Hazard Index at Wells where 

Chemical is Driving Risk – Sensitivity Analysis.” (Again, these column headings are 

misnomers, with respect to lead since the ratio is not an HI.) This information is 

referenced in the risk characterization discussion presented in Section 7.3 of the main 

text. 
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5. Well-by-Well Analysis of Material Contributors to Elevated Noncancer Hazard 

Chemicals contributing materially to elevated noncancer hazard are identified for each 

site groundwater well by the methodologies described above. In addition, this section 

identifies each chemical determined to contribute materially to elevated cumulative 

noncancer hazard, and the list of wells so impacted by that chemical. Key information 

about each of these wells is presented in Table P-1. For the reader’s convenience, the 

order in which the chemicals are presented in Table P-1 matches the order in which the 

chemicals are discussed in Section 7.3 of the main text. A well-by-well comparison of 

lead EPCs to the CAL is presented in Table P-2, for those wells where the lead EPC 

exceeds the CAL. 

Also presented in Table P-1, for each chemical and well, is the number of nondetect 

results where the detection limit is above the risk-based concentration. Risk-based 

concentrations are calculated for each chemical in Appendix Q. High detection limits 

introduce uncertainties into the calculations, as discussed in Section 9 of the main text. 

5.1 Barium 

As shown in Table P-1, barium is a material contributor to elevated noncancer hazard at 

MW-23 (total HI of 2.2; barium-specific HI of 1.7) and MW-32-20 (total HI of 1.7; barium-

specific HI of 1.7). At MW-23, barium was detected in three of eight samples; because 

there are too few data points to calculate a 95% UCL OTM, the EPC used in the well-

specific risk assessment is the maximum detected concentration of 5.3 mg/L, which is 

an order of magnitude greater than the next highest detected concentration in that well 

of 0.28 mg/L. Similarly, at MW-32-20, barium was only analyzed for once and was 

detected at a concentration of 5.1 mg/L. Interestingly, aside from these two detections 

of approximately 5 mg/L, the next highest concentration of barium detected anywhere 

across the site is 1.1 mg/L (which, as indicated in Table 7-2, corresponds to an HI of 

0.35), detected at MW-30-30. Barium was detected above 1.0 mg/L in only four of 559 

total samples collected across the site (frequency of 0.72 percent) and was detected 

below 0.50 mg/L in 99 percent of all samples. 

MW-23 is located to the east of the Topock Compressor Station, near the west bank of 

the Colorado River. MW-32-20 is located approximately 750 feet to the north of MW-23. 

Therefore, the two wells in which barium contributes materially to elevated noncancer 

hazard are geographically distinct from each other. 
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5.2 Cadmium 

As shown in Table P-1, cadmium is a material contributor to elevated noncancer hazard 

at OW-5M (total HI 7.1; cadmium-specific HI of 1.4), where it was detected at a 

concentration of 0.011 mg/L in one of 14 samples collected at this location. The EPC 

used in the well-specific risk assessment is, therefore, the maximum detected 

concentration of 0.011 mg/L. Clearly this is an overly conservative assumption, 

particularly for a compound that has only been detected in one of 374 total samples. 

This is further supported by the sensitivity analysis presented in Appendix G, in which 

the estimated cadmium-specific HI at OW-5M is estimated to be 0.22, based on the 

average (rather than maximum) concentration. Cadmium is not a material contributor to 

elevated noncancer hazard at any wells in the sensitivity analysis. OW-5M is not in the 

hexavalent chromium plume. 

5.3 Cobalt 

As shown in Table P-1, cobalt is a material contributor to elevated noncancer hazard at 

MW-22 (total HI of 4.6; cobalt-specific HI of 1.1) and OW-5M (total HI of 7.1; cobalt-

specific HI of 2.1). At each of these locations, however, cobalt was detected in only one 

sample, suggesting that the presence of cobalt, both across the site and at individual 

wells, is sporadic and inconsistent. Specifically, at MW-22 and OW-5M, cobalt was 

detected in one of three and one of 14 samples, respectively. As shown in the 

uncertainty analysis presented in Appendix G, use of the average rather than maximum 

concentrations results in estimated cobalt-specific HIs of 0.71 at MW-22 and 0.52 at 

OW-5M. 

It is also informative to note that the two locations where cobalt contributes materially to 

cumulative noncancer hazard are not in close geographic proximity to each other; MW-

22 is located in the area of the floodplain (although outside the hexavalent chromium 

groundwater plume) and OW-5M is located approximately 3,500 feet north-west, in the 

area of the Interim Measure (IM) injection well field (also outside the hexavalent 

chromium plume). Cobalt was either not detected or was detected below levels of 

concern for cumulative impacts in the wells surrounding both MW-22 and OW-5M. As 

indicated in Table 7-2, the estimated noncancer HIs are all at or below 0.28 for the other 

six wells where cobalt was detected above background levels. 
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5.4 Nickel 

As shown in Table P-1, nickel is a material contributor to elevated noncancer hazard at 

MW-22 (total HI of 4.6; nickel-specific HI of 0.48) and MW-30-30 (total HI of 5.0; nickel-

specific HI of 0.84). Both wells are outside the hexavalent chromium groundwater 

plume. The estimated nickel-specific HI does not exceed 1.0 at any location and is less 

than 0.1 (i.e., is more than an order of magnitude below the level of concern) at 30 (79 

percent) of the 38 wells where nickel was detected above background levels. Sufficient 

nickel data is available at MW-22 and MW-30-30 to calculated EPCs as the 95% UCL 

OTM; therefore, nickel HIs in Appendix G do not change for MW-22 and MW-30-30. 

5.5 Selenium 

As shown in Table P-1, selenium is a material contributor to elevated noncancer hazard 

at TW-1 (total HI of 100; selenium-specific HI of 2.0) and MW-24A (total HI of 82; 

selenium-specific HI of 0.65). TW-1 and MW-24A are within the hexavalent chromium 

groundwater plume. The third-highest estimated selenium-specific HI is 0.49 (at MW-21) 

and the estimated selenium-specific HIs are all at or below 0.26 for the remaining 10 

wells where selenium was detected above background levels. At TW-1, selenium was 

detected in four of four samples; because there are too few data points to calculate a 

95% UCL OTM, the EPC used in the well-specific risk assessment is the maximum 

detected concentration of 0.16 mg/L. As shown in the uncertainty analysis presented in 

Appendix G, use of the average rather than maximum concentrations results in 

estimated selenium-specific HIs of 1.4 at TW-1 and 0.25 at MW-24A. Selenium is not a 

material contributor to elevated noncancer hazard at MW-24A in the sensitivity analysis. 

5.6 Silver 

As shown in Table P-1, silver is a material contributor to elevated noncancer hazard at 

TW-1 (total HI of 100; silver-specific HI of 1.1), MW-10 (total HI of 75; silver-specific HI 

of 0.79), and OW-5S (total HI of 1.9; silver-specific HI of 0.83). TW-1 and MW-10 are 

within the hexavalent chromium groundwater plume. In each of the seven wells where 

silver was detected above background levels, it was detected above the laboratory 

reporting limit in only one or two samples, suggesting that the presence of silver, both 

across the site and at individual wells, is sporadic and inconsistent. Further, as silver 

was only detected in one or two samples from each well, the EPCs used in the well-

specific risk assessment are maximum detected concentrations (because there are too 

few data points to calculate 95% UCLs OTM). This is overly conservative for a 

compound that has been detected in only 2.1 percent of all groundwater samples, as 
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the bulk of the evidence indicates that silver is not actually present in site groundwater 

above the laboratory reporting limit. This is further supported by the sensitivity analysis 

presented in Appendix G, in which estimated silver-specific HIs are based on average, 

rather than maximum, concentrations. In Appendix G, estimated silver-specific HIs are 

0.34 at TW-1, 0.069 at MW-10, and 0.081 at OW-5S. Silver is not a material contributor 

to elevated noncancer hazard at any wells in the sensitivity analysis. 

5.7 Thallium 

As shown in Table P-1, thallium is a material contributor to elevated noncancer hazard 

at MW-12 (total HI of 58; thallium-specific HI of 1.1) and CW-3D (total HI of 3.2; 

thallium-specific HI of 1.2). Thallium was detected in only one of 17 and one of seven 

samples in MW-12 and CW-3D, respectively, and was not detected anywhere else at 

the site. 

The fact that thallium was detected above the laboratory reporting limit in only two 

samples from the entire site suggests that the presence of thallium, both across the site 

and at individual wells, is sporadic and inconsistent. Further, as thallium was only 

detected in one sample from each of the two wells where it was detected, the EPCs 

used in the well-specific risk assessment are maximum detected concentrations 

(because there are too few data points to calculate 95% UCLs OTM). This is overly 

conservative for a compound that has been detected in only 0.53 percent of all 

groundwater samples, as the bulk of the evidence indicates that thallium is not actually 

present in site groundwater above the laboratory reporting limit. 

It is worth noting that the two detections of thallium are geographically distinct from one 

another; MW-12 is located within the hexavalent chromium plume, and CW-3D is 

located outside the plume on the far west side of the site, in the IM injection area, 

approximately 2,800 feet to the northwest. 

5.8 Fluoride 

As shown in Table P-1, fluoride is a material contributor to elevated noncancer hazard 

at 5 wells: MW-1 (total HI of 9.9; fluoride-specific HI of 8.5), MW-6 (total HI of 9.2, 

fluoride-specific HI of 9.2), MW-10 (total HI of 75, fluoride-specific HI of 26), MW-33-40 

(total HI of 9.5, fluoride-specific HI of 9.4), and CW-2D (total HI of 6.7, fluoride-specific 

HI of 4.7). MW-10 is the only well in this list within the hexavalent chromium 

groundwater plume. It is notable that background concentrations for fluoride exceed the 

noncancer hazard threshold of 1.0. Specifically, the background upper tolerance limit 
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(UTL) for fluoride of 7.12 mg/L corresponds to a noncancer hazard of 7.6, exceeding the 

threshold of 1.0. The background mean concentration of fluoride is 1.4 mg/L, which 

corresponds to an HI of 1.5. In sum, for a compound like fluoride, where the background 

concentrations exceed a risk-based threshold, it is most common to focus on 

understanding and identifying those wells where the representative exposure 

concentration could be greater than background. Based on a comparison of the well-

specific EPCs to the background UTL of 7.12 mg/L, wells MW-1, MW-6, MW-10, and 

MW-33-40 all have representative EPCs that exceed the background UTL (with EPCs 

of 8 mg/L, 8.6 mg/L, 25 mg/L, and 8.8 mg/L, respectively). Similarly, based on a 

comparison of the average concentration of fluoride at each well to the average 

background fluoride concentration of 1.4 mg/L, wells MW-1, MW-6, MW-10, MW-30-44, 

and CW-2D all exceed the average background fluoride concentration (with average 

wells concentrations of 2.1 mg/L, 7.9 mg/L, 16.2 mg/L, 8.5 mg/L and 2.9 mg/L, 

respectively). 

5.9 Lead 

As shown in Table P-2, lead is present in concentrations above the CAL for lead at 

seven wells: MW-20-100 (EPC to CAL ratio of 1.1), MW-20-130 (EPC to CAL ratio of 

2.8), MW-22 (EPC to CAL ratio of 5.1), MW-23 (EPC to CAL ratio of 1.8), MW-27-20 

(EPC to CAL ratio of 1.6), MW-30-30 (EPC to CAL ratio of 4.9), and MW-31-60 (EPC to 

CAL ratio of 1.4). Of these wells, MW-20-100, MW-20-130, and MW-31-60 are within 

the hexavalent chromium groundwater plume. As presented in Appendix G, use of 

average rather than maximum concentrations results in exceedances of the CAL at only 

two wells, MW-22 (EPC to CAL ratio of 1.1) and MW-30-30 (EPC to CAL ratio of 2.5) 

both located outside the hexavalent chromium groundwater plume. 

5.10 Molybdenum 

As shown in Table P-1, molybdenum is a material contributor to elevated noncancer 

hazard at 17 wells, including 12 wells inside the hexavalent chromium plume: MW-10 

(total HI of 75; molybdenum-specific HI of 2.1), MW-20-130 (total HI of 190; 

molybdenum-specific HI of 0.62), MW-24B (total HI of 110; molybdenum-specific HI of 

0.84), MW-26 (total HI of 82; molybdenum-specific HI of 0.55), MW-38S (total HI of 20; 

molybdenum-specific HI of 0.82), MW-38D (total HI of 6.3; molybdenum-specific HI of 

1.0), MW-44-115 (total HI of 30; molybdenum-specific HI of 1.1), MW-44-125 (total HI of 

10; molybdenum-specific HI of 1.6), MW-46-175 (total HI of 6.3; molybdenum-specific 

HI of 2.5), and PGE-7 (total HI of 120; molybdenum-specific HI of 0.72); and seven 

wells outside the hexavalent chromium plume: MW-1 (total HI of 9.9; molybdenum-
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specific HI of 1.0), MW-5 (total HI of 2.3; molybdenum-specific HI of 1.2), MW-21 (total 

HI of 1.4; molybdenum-specific HI of 0.67), MW-22 (total HI of 4.6; molybdenum-specific 

HI of 0.72), MW-30-30 (total HI of 5.0; molybdenum-specific HI of 1.3), OW-5M (total HI 

of 7.1; molybdenum-specific HI of 0.41), and PGE-8 (total HI of 1.1; molybdenum-

specific HI of 1.0). Those wells where the molybdenum-specific HI exceeds 1.0 or 

where molybdenum contributes materially to cumulative hazard are distributed across 

the site. 

In the sensitivity analysis presented in Appendix G, molybdenum is a material 

contributor at 14 wells. In the sensitivity analysis, the set of wells where molybdenum is 

a material contributor changes; molybdenum is a material contributor at MW-12, CW-

2D, and CW-3D and is not a material contributor at MW-1, MW-21, MW-26, MW-30-30, 

MW-44-115, or PGE-8. The average molybdenum-specific HI at these 17 wells 

decreases slightly in the sensitivity analysis, from 1.1 to 1.0. 

5.11 Nitrate as Nitrogen 

As shown in Table P-1, nitrate as nitrogen is a material contributor to elevated 

noncancer hazard at eight wells, including five wells inside the hexavalent chromium 

plume: MW-9 (total HI of 8.7; nitrate-specific HI of 0.91), MW-10 (total HI of 75; nitrate-

specific HI of 0.65), MW-24A (total HI of 82; nitrate-specific HI of 0.74), MW-51 (total HI 

of 100; nitrate-specific HI of 0.57), and PT-8M (total HI of 87; nitrate-specific HI of 1.3); 

and two wells outside the hexavalent chromium plume: MW-5 (total HI of 2.3; nitrate-

specific HI of 0.76) and Park Moabi-4 (total HI of 1.2; nitrate-specific HI of 1.0). 

In the sensitivity analysis presented in Appendix G, nitrate as nitrogen is a material 

contributor to elevated noncancer hazard at only three wells. Two of these wells (MW-

51 and PT-8M) have only one sample for nitrate as nitrogen and consequently the 

mean and maximum concentrations are identical. 

5.12 Vanadium 

As shown in Table P-1, vanadium is a material contributor to elevated noncancer 

hazard at 17 wells, including five wells inside the hexavalent chromium plume: MW-10 

(total HI of 75; vanadium-specific HI of 0.54), MW-12 (total HI of 58; vanadium-specific 

HI of 0.75), MW-20-70 (total HI of 210; vanadium-specific HI of 0.53), MW-20-130 (total 

HI of 190; vanadium-specific HI of 0.93), and MW-31-60 (total HI of 85; vanadium-

specific HI of 1.1); and 12 wells outside the hexavalent chromium plume: MW-22 (total 

HI of 4.6; vanadium-specific HI of 1.6), MW-30-30 (total HI of 5.0; vanadium-specific HI 
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of 1.8), MW-34-55 (total HI of 7.6; vanadium-specific HI of 2.7), OW-1D (total HI 1.2; 

vanadium-specific HI of 0.69), OW-5M (total HI of 7.1; vanadium-specific HI of 0.56), 

OW-5D (total HI of 1.4; vanadium-specific HI of 0.66), CW-1D (total HI of 1.4; 

vanadium-specific HI of 0.82), CW-2M (total HI of 1.2; vanadium-specific HI of 1.1), CW-

2D (total HI of 6.7; vanadium-specific HI of 1.1), CW-3M (total HI of 1.5; vanadium-

specific HI of 0.90), CW-3D (total HI of 3.2; vanadium-specific HI of 1.1), and CW-4D 

(total HI of 1.6; vanadium-specific HI of 1.0). These 17 wells are distributed across the 

site, including within the IM No. 3 injection well field area, the floodplain area, and within 

the general footprint of the hexavalent chromium plume.  

In the sensitivity analysis presented in Appendix G, when vanadium EPCs are based on 

mean concentrations instead of maximum concentrations, the average vanadium-

specific HI at these 17 wells is 0.58. However, as presented in Table P-1, in the 

sensitivity analysis vanadium is a material contributor to elevated noncancer hazard in 

only nine of these wells, with an average vanadium-specific HI of 0.87. 

5.13 Antimony 

As shown in Table P-1, antimony is a material contributor to elevated noncancer hazard 

at seven wells, including five wells inside the hexavalent chromium plume: MW-12 (total 

HI of 58; antimony-specific HI of 3.4), MW-20-70 (total HI of 210; antimony-specific HI of 

1.4), MW-20-100 (total HI of 170; antimony-specific HI of 6.9), TW-2S (total HI of 130; 

antimony-specific HI of 25), and TW-2D (total HI of 140; antimony-specific HI of 25); and 

two wells outside the hexavalent chromium plume: MW-34-55 (total HI of 7.6; antimony-

specific HI of 4.2) and OW-5M (total HI of 7.1; antimony-specific HI of 1.8). 

At each of these locations, antimony was detected in only one or two groundwater 

samples, suggesting that the presence of antimony, both across the site and at 

individual wells, is sporadic and inconsistent. Because antimony was only detected in 

one or two samples at each of these wells, the EPCs used in the well-specific risk 

assessment are maximum detected concentrations (because there are too few data 

points to calculate 95% UCLs OTM). This is very conservative for a compound that has 

been detected in only 2.3 percent of all groundwater samples, as the bulk of the 

evidence indicates that antimony is not actually present in site groundwater above the 

laboratory reporting limit. This is further supported by the sensitivity analysis presented 

in Appendix G, in which estimated antimony-specific HIs are based on average, rather 

than maximum, concentrations. When antimony EPCs are based on average 

concentrations at each well, the antimony-specific HI exceeds the threshold value of 1.0 

at only three wells:  MW-20-100, TW-2S, and TW-2D. 
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5.14 Arsenic 

As shown in Table P-1, arsenic is a material contributor to elevated noncancer hazard 

at three wells: MW-24A (total HI of 82; arsenic-specific HI of 7.2), MW-12 (total HI of 58; 

arsenic-specific HI of 23), and MW-43-25 (total HI of 5.3; arsenic-specific HI of 5.2). 

MW-12 and MW-24A are located within the hexavalent chromium plume. Arsenic was 

detected in 17 of 17 samples from MW-12; therefore, the EPC used in the well-specific 

risk assessment at this location is the calculated 95% UCL OTM. At wells MW-24A and 

MW-43-25, arsenic was detected in three of four samples and in three of three samples, 

respectively; therefore, the EPCs used in the well-specific risk assessment at these 

locations are maximum detected concentrations. Average arsenic concentrations at 

MW-24A and MW-43-35 are still above the average background concentration. 

However, it is notable that the maximum detected concentrations at MW-24A (0.034 

mg/L) and MW-43-25 (0.0244 mg/L) are only marginally greater than the background 

UTL of 0.0243 mg/L. Further, the three wells where arsenic was detected above 

background levels are not geographically near one another; therefore, the elevated 

concentrations at MW-12 and the marginally elevated concentrations at MW-43-25 and 

MW-24A do not appear to collectively represent a reasonable future exposure area. 

As was described in the RFI/RI Volume 2 (CH2M HILL, 2009), there is little evidence 

that correlates the elevated arsenic concentrations with SWMU 1/AOC 1 or SWMU 2. 

The arsenic concentration measured at MW-24A increased from 0.0054 mg/L in July 

2007 to 0.034 mg/L in May 2008, above the UTL of 0.0243 mg/L. This increase in 

arsenic concentration is an anticipated effect of the in-situ pilot study being conducted 

on the MW-24 bench. Arsenic concentrations showed increases to similar levels in the 

nearby in-situ pilot wells (ARCADIS, 2008).  

As was stated in the RFI/RI Volume 2 (CH2M HILL, 2009), whatever the source of 

arsenic, elevated concentrations in groundwater are not widespread (arsenic was 

detected above background levels in only 2.7 percent of wells), and do not appear to be 

associated with SWMU 1/AOC 1 or SWMU 2. In fact, the 95% UCL OTM concentration 

of arsenic calculated for those wells located within the hexavalent chromium plume is 

0.023 mg/L, which is approximately equal to the background UTL. 

In sum, the concentrations of arsenic measured at MW-12 are clearly elevated above 

the background UTL, and the estimated arsenic-specific HI at this well of 23 is well 

above the threshold of 1.0. Concentrations of arsenic measured in MW-24A and 

MW-43-25 are only slightly greater than the background UTL, however, and arsenic 
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concentrations at MW-24A appear to have increased to a level slightly above 

background as a result of the in-situ pilot study. 

5.15 Hexavalent Chromium 

As shown in Table P-1, hexavalent chromium is a material contributor to elevated 

noncancer hazard at 65 groundwater wells, 56 of which are inside the hexavalent 

chromium groundwater plume. The wells with the largest hexavalent chromium-specific 

HIs are PT-9D (total HI of 340; hexavalent chromium-specific HI of 340), MW-50-200 

(total HI of 240; hexavalent chromium-specific HI of 240), MW-20-70 (total HI of 210; 

hexavalent chromium-specific HI of 210), MW-20-130 (total HI of 190; hexavalent 

chromium-specific HI of 180), MW-39-100 (total HI of 170; hexavalent chromium-

specific HI of 170), MW-20-100 (total HI of 160; hexavalent chromium-specific HI of 

160), PT-7D (total HI of 160; hexavalent chromium-specific HI of 160), PT-8D (total HI 

of 140; hexavalent chromium-specific HI of 140), PT-5D (total HI of 130; hexavalent 

chromium-specific HI of 130), and PT-4D (total HI of 130; hexavalent chromium-specific 

HI of 130). All of these wells are located inside the identified hexavalent chromium 

groundwater plume. 

The set of wells at which hexavalent chromium contributes materially to elevated 

noncancer hazard changes only slightly in the sensitivity analysis presented in 

Appendix G. MW-24BR, with only one hexavalent chromium detection, is no longer a 

material contributor to elevated noncancer hazard when the EPC is based on the mean 

rather than maximum concentration. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Barium

Out 8 3 0 Max/mean 2.2E+00 1.7E+00 NA NA

Out 1 1 NA Max/mean 1.7E+00 1.7E+00 1.7E+00 1.7E+00

1.7E+00 1.7E+00

Out 14 1 0 Max/mean 7.1E+00 1.4E+00 NA NA

1.4E+00 NA

Out 3 1 2 Max/mean 4.6E+00 1.1E+00 2.4E+00 7.1E-01

Out 14 1 7 Max/mean 7.1E+00 2.1E+00 2.3E+00 5.2E-01

Average 1.6E+00 6.2E-01

Nickel

Out 27 17 0 95%UCLOTM 4.6E+00 4.8E-01 2.4E+00 4.8E-01

Out 22 15 1 95%UCLOTM 5.0E+00 8.4E-01 2.3E+00 8.4E-01

Average 6.6E-01 6.6E-01

In 7 7 NA Max/mean 8.7E+00 9.1E-01 NA NA

In 7 7 NA Max/mean 7.5E+01 6.5E-01 NA NA

In 7 7 NA Max/mean 8.2E+01 7.4E-01 7.7E+01 4.5E-01

In 1 1 NA Max/mean 1.0E+02 5.7E-01 9.9E+01 5.7E-01

In 1 1 NA Max/mean 8.7E+01 1.3E+00 8.7E+01 1.3E+00

Out 3 3 NA Max/mean 3.2E+00 7.9E-01 NA NA

Out 2 2 NA Max/mean 2.3E+00 7.6E-01 NA NA

Out 2 2 NA Max/mean 1.2E+00 1.0E+00 NA NA

Average 8.4E-01 7.7E-01

Selenium

In 3 2 0 Max/mean 8.2E+01 6.5E-01 NA NA

In 4 4 NA Max/mean 1.0E+02 2.0E+00 9.1E+01 1.4E+00

Average 1.3E+00 1.4E+00

MW-22

MW-30-30

MW-24A

TW-1

Park Moabi-4

MW-10

MW-24A

PT-8M

MW-5

MW-51

MW-40D

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

MW-22

OW-5M

Primary Analysis of the GWRA

Nitrate as nitrogen

MW-9

Table P-1.  Well-by-Well Hazard Characterization Summary

MW-23

MW-32-20

Average

Cadmium

OW-5M

Average

Cobalt
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

Table P-1.  Well-by-Well Hazard Characterization Summary

Silver

In 14 1 0 Max/mean 7.5E+01 7.9E-01 NA NA

In 4 2 0 Max/mean 1.0E+02 1.1E+00 NA NA

Out 14 1 0 Max/mean 1.9E+00 8.3E-01 NA NA

Average 9.2E-01 NA

Thallium

In 17 1 6 Max/mean 5.8E+01 1.1E+00 5.6E+01 2.5E+00

Out 7 1 3 Max/mean 3.2E+00 1.2E+00 3.8E+00 2.7E+00

Average 1.1E+00 2.6E+00

Fluoride

In 6 6 NA Max/mean 7.5E+01 2.6E+01 6.5E+01 1.7E+01

Out 7 7 NA Max/mean 9.9E+00 8.5E+00 2.7E+00 2.3E+00

Out 6 6 NA Max/mean 9.2E+00 9.2E+00 8.5E+00 8.5E+00

Out 3 3 NA Max/mean 9.5E+00 9.4E+00 9.2E+00 9.1E+00

Out 8 7 1 95%UCLOTM 6.7E+00 4.7E+00 5.8E+00 4.7E+00

Average 1.2E+01 8.4E+00

Molybdenum

MW-10 In 17 17 NA 95%UCLOTM 7.5E+01 2.1E+00 6.5E+01 2.1E+00

MW-12 In 20 20 NA 95%UCLOTM NA NA 5.6E+01 7.0E-01

MW-20-130 In 15 15 NA 95%UCLOTM 1.9E+02 6.2E-01 1.9E+02 6.2E-01

MW-24B In 3 3 NA Max/mean 1.1E+02 8.4E-01 1.1E+02 7.8E-01

MW-26 In 6 6 NA Max/mean 8.2E+01 5.5E-01 NA NA

MW-38S In 1 1 NA Max/mean 2.0E+01 8.2E-01 2.0E+01 8.2E-01

MW-38D In 1 1 NA Max/mean 6.3E+00 1.0E+00 5.9E+00 1.0E+00

MW-44-115 In 3 3 NA Max/mean 3.0E+01 1.1E+00 NA NA

MW-44-125 In 1 1 NA Max/mean 1.0E+01 1.6E+00 9.9E+00 1.6E+00

MW-46-175 In 1 1 NA Max/mean 6.3E+00 2.5E+00 6.3E+00 2.5E+00

PGE-7 In 2 2 NA Max/mean 1.2E+02 7.2E-01 1.2E+02 7.1E-01

MW-1 Out 12 3 0 Max/mean 9.9E+00 1.0E+00 NA NA

MW-33-40

CW-2D

MW-12

CW-3D

MW-1

MW-6

MW-10

MW-10

OW-5S

TW-1
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

Table P-1.  Well-by-Well Hazard Characterization Summary

MW-5 Out 12 11 0 95%UCLOTM 2.3E+00 1.2E+00 2.1E+00 1.2E+00

MW-21 Out 6 5 0 Max/mean 1.4E+00 6.7E-01 NA NA

MW-22 Out 6 5 0 Max/mean 4.6E+00 7.2E-01 2.4E+00 4.4E-01

MW-30-30 Out 4 2 0 Max/mean 5.0E+00 1.3E+00 NA NA

OW-5M Out 16 16 NA 95%UCLOTM 7.1E+00 4.1E-01 2.3E+00 4.1E-01

PGE-8 Out 3 3 NA Max/mean 1.1E+00 1.0E+00 NA NA

CW-2D Out 8 8 NA 95%UCLOTM NA NA 5.8E+00 7.9E-01

CW-3D Out 8 8 NA 95%UCLOTM NA NA 3.8E+00 8.4E-01

Average 1.1E+00 1.0E+00

Vanadium

In 17 17 NA 95%UCLOTM 7.5E+01 5.4E-01 6.5E+01 5.4E-01

In 20 20 NA 95%UCLOTM 5.8E+01 7.5E-01 5.6E+01 7.5E-01

In 16 15 0 95%UCLOTM 2.1E+02 5.3E-01 2.1E+02 5.3E-01

In 15 11 0 95%UCLOTM 1.9E+02 9.3E-01 1.9E+02 9.3E-01

In 5 4 0 Max/mean 8.5E+01 1.1E+00 NA NA

Out 6 2 0 Max/mean 4.6E+00 1.6E+00 NA NA

Out 4 1 0 Max/mean 5.0E+00 1.8E+00 2.3E+00 5.0E-01

Out 9 5 0 95%UCLOTM 7.6E+00 2.7E+00 3.5E+00 2.7E+00

Out 15 14 0 95%UCLOTM 1.2E+00 6.9E-01 1.2E+00 6.9E-01

Out 14 12 0 95%UCLOTM 7.1E+00 5.6E-01 2.3E+00 5.6E-01

Out 14 11 0 95%UCLOTM 1.4E+00 6.6E-01 1.3E+00 6.6E-01

Out 7 6 0 Max/mean 1.4E+00 8.2E-01 NA NA

Out 7 6 0 Max/mean 1.2E+00 1.1E+00 NA NA

Out 7 6 0 Max/mean 6.7E+00 1.1E+00 NA NA

Out 7 6 0 Max/mean 1.5E+00 9.0E-01 NA NA

Out 7 6 0 Max/mean 3.2E+00 1.1E+00 NA NA

Out 7 6 0 Max/mean 1.6E+00 1.0E+00 NA NA

Average 1.1E+00 8.7E-01

CW-4D

CW-2M

MW-30-30

MW-31-60

MW-34-55

OW-1D

CW-3D

CW-2D

CW-3M

CW-1D

MW-10

OW-5M

OW-5D

MW-12

MW-20-70

MW-20-130

MW-22
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

Table P-1.  Well-by-Well Hazard Characterization Summary

Antimony

In 17 2 0 Max/mean 5.8E+01 3.4E+00 NA NA

In 13 1 0 Max/mean 2.1E+02 1.4E+00 NA NA

In 1 1 NA Max/mean 1.7E+02 6.9E+00 1.7E+02 6.9E+00

In 3 1 0 Max/mean 1.3E+02 2.5E+01 1.1E+02 8.4E+00

In 3 1 0 Max/mean 1.4E+02 2.5E+01 1.3E+02 8.5E+00

Out 9 1 0 Max/mean 7.6E+00 4.2E+00 NA NA

Out 14 1 0 Max/mean 7.1E+00 1.8E+00 NA NA

Average 9.6E+00 7.9E+00

Arsenic

In 17 17 NA 95%UCLOTM 5.8E+01 2.3E+01 5.6E+01 2.3E+01

In 4 3 1 Max/mean 8.2E+01 7.2E+00 7.7E+01 2.8E+00

Out 3 3 NA Max/mean 5.3E+00 5.2E+00 4.8E+00 4.7E+00

Average 1.2E+01 1.0E+01

In 35 35 NA 95%UCLOTM 8.7E+00 7.5E+00 8.1E+00 7.5E+00

In 37 37 NA 95%UCLOTM 7.5E+01 4.4E+01 6.5E+01 4.4E+01

In 34 34 NA 95%UCLOTM 1.9E+01 1.9E+01 1.9E+01 1.9E+01

In 40 40 NA 95%UCLOTM 5.8E+01 2.9E+01 5.6E+01 2.9E+01

In 34 34 NA 95%UCLOTM 2.0E+01 1.9E+01 2.0E+01 1.9E+01

In 39 39 NA 95%UCLOTM 2.1E+02 2.1E+02 2.1E+02 2.1E+02

In 37 37 NA 95%UCLOTM 1.7E+02 1.6E+02 1.7E+02 1.6E+02

In 38 38 NA 95%UCLOTM 1.9E+02 1.8E+02 1.9E+02 1.8E+02

In 32 32 NA 95%UCLOTM 8.2E+01 7.3E+01 7.7E+01 7.3E+01

In 34 34 NA 95%UCLOTM 1.1E+02 1.1E+02 1.1E+02 1.1E+02

In 34 1 0 Max/mean 8.4E+00 7.5E+00 NA NA

In 33 33 NA 95%UCLOTM 5.1E+01 5.1E+01 5.1E+01 5.1E+01

In 35 34 0 95%UCLOTM 8.2E+01 8.1E+01 8.1E+01 8.1E+01

In 36 36 NA 95%UCLOTM 8.5E+01 8.4E+01 8.4E+01 8.4E+01

Chromium, hexavalent

MW-12

MW-26

MW-31-60

MW-24A

MW-24B

MW-24BR

MW-25

MW-20-70

MW-20-100

MW-20-130

MW-10

MW-11

OW-5M

MW-12

MW-24A

MW-43-25

MW-12

MW-20-70

MW-9

MW-19

TW-2S

TW-2D

MW-20-100

MW-34-55
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

Table P-1.  Well-by-Well Hazard Characterization Summary

In 14 14 NA 95%UCLOTM 6.1E+00 6.1E+00 6.1E+00 6.1E+00

In 79 79 NA 95%UCLOTM 1.6E+01 1.5E+01 1.6E+01 1.5E+01

In 39 38 0 95%UCLOTM 5.5E+01 5.5E+01 5.5E+01 5.5E+01

In 51 51 NA 95%UCLOTM 3.3E+01 3.3E+01 3.3E+01 3.3E+01

In 15 15 NA 95%UCLOTM 3.5E+01 3.4E+01 3.5E+01 3.4E+01

In 11 11 NA 95%UCLOTM 2.0E+01 1.9E+01 2.0E+01 1.9E+01

In 11 11 NA 95%UCLOTM 6.3E+00 4.7E+00 5.9E+00 4.7E+00

In 40 40 NA 95%UCLOTM 9.5E+01 9.5E+01 9.5E+01 9.5E+01

In 41 41 NA 95%UCLOTM 1.7E+02 1.7E+02 1.7E+02 1.7E+02

In 32 32 NA 95%UCLOTM 3.0E+01 2.9E+01 3.0E+01 2.9E+01

In 29 29 NA 95%UCLOTM 1.0E+01 8.2E+00 9.9E+00 8.2E+00

In 3 3 NA Max/mean 5.6E+00 5.6E+00 4.5E+00 4.5E+00

In 29 29 NA 95%UCLOTM 6.3E+00 3.8E+00 6.3E+00 3.8E+00

In 8 8 NA 95%UCLOTM 1.2E+00 1.2E+00 1.2E+00 1.2E+00

In 8 8 NA 95%UCLOTM 5.9E+00 5.9E+00 5.9E+00 5.9E+00

In 8 8 NA 95%UCLOTM 2.4E+02 2.4E+02 2.4E+02 2.4E+02

In 7 7 NA Max/mean 1.0E+02 1.0E+02 9.9E+01 9.7E+01

In 24 21 0 95%UCLOTM 2.2E+00 2.2E+00 2.2E+00 2.2E+00

In 1 1 NA Max/mean 2.7E+01 2.6E+01 2.7E+01 2.6E+01

In 1 1 NA Max/mean 5.1E+01 5.0E+01 5.1E+01 5.0E+01

In 1 1 NA Max/mean 1.6E+02 1.6E+02 1.6E+02 1.6E+02

In 1 1 NA Max/mean 3.9E+01 3.8E+01 3.9E+01 3.8E+01

In 1 1 NA Max/mean 8.7E+01 8.5E+01 8.7E+01 8.5E+01

In 1 1 NA Max/mean 1.4E+02 1.4E+02 1.4E+02 1.4E+02

In 1 1 NA Max/mean 2.6E+01 2.5E+01 2.6E+01 2.5E+01

In 1 1 NA Max/mean 5.2E+01 5.1E+01 5.2E+01 5.1E+01

In 1 1 NA Max/mean 3.4E+02 3.4E+02 3.4E+02 3.4E+02

In 3 3 NA Max/mean 1.0E+02 1.0E+02 9.1E+01 8.9E+01

In 10 10 NA 95%UCLOTM 1.3E+02 1.1E+02 1.1E+02 1.1E+02

MW-46-175

MW-45-095a

TW-2S

PT-9D

PT-7M

PT-7D

PT-8S

PT-8M

PT-8D

PT-9S

PT-9M

TW-1

MW-47-55

MW-50-095

MW-50-200

MW-51

PE-1

PT-7S

MW-34-100

MW-36-90

MW-36-100

MW-37D

MW-38S

MW-38D

MW-44-115

MW-44-125

MW-39-80

MW-39-100

MW-31-135
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

Table P-1.  Well-by-Well Hazard Characterization Summary

In 12 12 NA 95%UCLOTM 1.4E+02 1.2E+02 1.3E+02 1.2E+02

In 22 22 NA 95%UCLOTM 6.1E+01 6.1E+01 6.1E+01 6.1E+01

In 18 13 0 95%UCLOTM 2.6E+01 2.6E+01 2.6E+01 2.6E+01

In 16 15 0 95%UCLOTM 1.2E+02 1.2E+02 1.2E+02 1.2E+02

In 2 2 NA Max/mean 6.6E+01 6.6E+01 6.0E+01 6.0E+01

In 2 2 NA Max/mean 5.0E+01 5.0E+01 4.3E+01 4.3E+01

In 2 2 NA Max/mean 9.6E+01 9.6E+01 9.5E+01 9.5E+01

In 1 1 NA Max/mean 1.3E+02 1.3E+02 1.3E+02 1.3E+02

In 2 1 0 Max/mean 1.3E+02 1.3E+02 6.6E+01 6.6E+01

In 2 2 NA Max/mean 7.1E+01 7.1E+01 6.0E+01 6.0E+01

In 1 1 NA Max/mean 7.2E+01 7.2E+01 7.2E+01 7.2E+01

In 1 1 NA Max/mean 1.2E+01 1.2E+01 1.2E+01 1.2E+01

In 1 1 NA Max/mean 7.0E+01 6.9E+01 7.0E+01 6.9E+01

Out 6 6 NA Max/mean 2.0E+00 1.1E+00 1.7E+00 9.2E-01

Out 37 36 0 95%UCLOTM 1.5E+00 9.4E-01 1.5E+00 9.4E-01

Out 45 34 0 95%UCLOTM 2.9E+01 2.9E+01 2.9E+01 2.9E+01

Out 18 12 0 95%UCLOTM 3.7E+01 3.6E+01 3.6E+01 3.6E+01

Out 18 16 0 95%UCLOTM 6.3E+01 6.3E+01 6.3E+01 6.3E+01

Out 27 27 NA 95%UCLOTM 9.3E+01 9.3E+01 9.3E+01 9.3E+01

Out 15 15 NA 95%UCLOTM 3.2E+00 1.8E+00 2.7E+00 1.8E+00

Out 16 15 0 95%UCLOTM 1.7E+00 8.6E-01 1.7E+00 8.6E-01

Out 16 16 NA 95%UCLOTM 1.9E+00 5.8E-01 1.2E+00 5.8E-01

Average 6.6E+01 6.5E+01

PT-3D

PGE-7

PT-1D

TW-2D

TW-3D

OW-2S

PTI-1D

PTR-1

PTR-2

MW-39-70

MW-39-50

MW-39-60

MW-30-50

MW-8

OW-5S

PGE-6

PT-2D

MW-40D

PT-4D

PT-5D

PT-6D

MW-14
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

Table P-1.  Well-by-Well Hazard Characterization Summary

Notes:

(1)

(2)

(3) NA = Not applicable.  Either:

(a) This well was not determined to be a material contributor to elevated noncancer hazard In this analysis.

(b) There are no non-detect results at this well.

EPC = exposure point concentration
HI = hazard Index
ND = not detected
OTM = of the mean

RBC = risk-based concentration
UCL = upper confidence limit

GWRA = groundwater risk assessment

In the primary analysis of the GWRA, estimated EPCs are based on maximum detected concentrations when 95% (UCLs) OTM cannot be reliably calculated with ProUCL 4.0 
because there are less than eight samples or less than five detections In the dataset.  The sensitivity analysis bases EPCs on mean concentrations when 95%UCLs of the mean 
cannot be reliably calculated with ProUCL 4.0.  

Wells shown are those determined to be material contributors to elevated noncancer hazard based on the methodologies In Appendix P.
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Lead EPC 
(mg/L)

Ratio of EPC to 
CAL

Lead EPC 
(mg/L)

Ratio of EPC to 
CAL

In 4 2 Max/mean 1.7E-02 1.1 5.7E-03 NA

In 15 1 Max/mean 4.2E-02 2.8 3.8E-03 NA

In 5 1 Max/mean 2.1E-02 1.4 5.5E-03 NA

Out 5 1 Max/mean 7.6E-02 5.1 1.6E-02 1.1

Out 6 2 Max/mean 2.7E-02 1.8 6.4E-03 NA

Out 3 3 Max/mean 2.4E-02 1.6 9.7E-03 NA

Out 4 2 Max/mean 7.3E-02 4.9 3.8E-02 2.5

Average 2.7 1.8

Notes:

(1)

(2)

CAL = California Action Level
CCR = California Code of Regulations
EPC = exposure point concentration
mg/L = milligram(s) per liter
NA = not applicable, this well was not determined to have a lead EPC above the CAL In this analysis
OTM = of the mean
UCL = upper confidence limit
GWRA = groundwater risk assessment

MW-30-30

MW-31-60

Table P-2.  Well-by-Well Lead Summary

Primary Analysis of the GWRA Sensitivity Analysis

In the primary analysis of the GWRA, estimated EPCs are based on maximum detected concentrations when 95% UCLs OTM cannot be reliably 
calculated with ProUCL 4.0 because there are less than eight samples or less than five detections In the dataset.  The sensitivity analysis bases EPCs 
on mean concentrations when 95% UCLs of the mean cannot be reliably calculated with ProUCL 4.0.  

CAL for lead provided In CCR Title 22, Division 4, Chapter 17.5, Article 3, Section 64678.

MW-20-100

MW-20-130

MW-22

MW-23

MW-27-20
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Appendix Q 

Risk-Based Concentrations 
of Constituents of Potential 
Concern 

 

1. Introduction 

Risk-based concentrations (RBCs) are calculated for constituents of potential concern 

(COPCs) in the groundwater human health and ecological risk assessment and 

presented in this appendix. As described in the Risk Assessment Work Plan (RAWP; 

ARCADIS, 2008), an RBC for groundwater is the concentration of a chemical in 

groundwater that corresponds to a threshold level of cancer risk or noncancer hazard 

under a set of assumed exposure assumptions. RBCs are considered health protective 

and are used as human health screening criteria for discussion purposes at various 

junctures in the risk assessment. 

When applicable or relevant and appropriate requirements are not available, RBCs for 

groundwater are calculated using the same information regarding chemical-specific 

toxicities, physicochemical properties, and receptor-specific exposure conditions that 

were used in the baseline estimate of risks/hazard. Carcinogenic RBCs are calculated 

based on a target cancer risk, and likewise noncarcinogenic RBCs are calculated based 

on a target noncancer hazard index (HI). The target cancer risk level is the “acceptable” 

cancer risk level as defined and endorsed by relevant state and federal agencies. The 

National Contingency Plan (NCP) is cited by the U.S. Environmental Protection Agency 

(USEPA, 1990) as the basis for defining acceptable incremental cancer risk levels. 

According to the NCP, lifetime incremental cancer risk levels posed by a site should be 

within the risk range of one in a million (1×10-6) to 100 in a million (1×10-4). Thus, 

USEPA and the California Environmental Protection Agency typically consider the 

1×10-6 risk level to be an insignificant risk, and consider a calculated excess cancer risk 

between 1×10-6 and 1×10-4 to be within the acceptable risk range. For noncancer health 

hazards, an HI of unity (1.0) is identified as the target level of concern. Chemical 

exposures that yield HIs of less than 1.0 are not expected to result in adverse 

noncancer health effects (USEPA, 1989). Therefore, as specified in the RAWP 

(ARCADIS, 2008), for purposes of developing RBCs, the target cancer risk level is 

1×10-6, and the target noncancer hazard quotient is 1.0. 

The most conservative receptors are used for carcinogenic (a future hypothetical age-

adjusted groundwater user) and noncarcinogenic (a future hypothetical child 

groundwater user) RBCs to obtain a health protective RBC applicable to all populations. 

As presented in Equation 1 of Section 7.1.1 and Equation 3 of Section 7.1.2 of the main 

text, risks and hazards are calculated as the product of a toxicity parameter and the 

chronic daily intake, which is defined in Table 5-3. Consistent with standard risk 

assessment protocols, the RBC is calculated by re-arranging these equations and 
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solving for the concentration in water (Cw) term; in this manner, Cw is the equivalent of 

the RBC, as indicated in the equations presented in Table Q-1. 
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2. Results 

Carcinogenic and noncarcinogenic RBCs are calculated for COPCs in groundwater and 

are presented in Table Q-2. These concentrations represent health-protective screening 

levels that are used at various junctures in the groundwater risk assessment report for 

discussion purposes.  For comparison purposes, maximum contaminant levels (MCLs) 

are also shown for chemicals, when available.   
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Carcinogenic RBC (mg/L)

Noncarcinogenic RBC (mg/L)

Notes

(1) Definitions and values of symbols used are given in Table 5-1.

(2) PC is a chemical-specific permeability constant (Kp) given in Table 5-2.

(3) TR = Target risk

(4) THQ = Target hazard quotient

(5) Sfo and RfDo are toxicity parameters provided in Table 6-1.

Table Q-1. RBC Equations
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

California Primary 
Maximum Contaminant 

Level (MCL) Source

Chemical Noncarcinogenic Carcinogenic (mg/L)

Aluminum 1.6E+01 NC 1.0E+00 1

Antimony 6.2E-03 NC 6.0E-03 1

Arsenic 4.7E-03 7.1E-06 1.0E-02 5

Barium 3.1E+00 NC 1.0E+00 1

Beryllium 3.1E-02 NC 4.0E-03 1

Cadmium 7.8E-03 NC 5.0E-03 1

Chromium, hexavalent 4.6E-02 NC 5.0E-02 1

Cobalt 4.7E-03 NC NA

Copper 6.2E-01 NC 1.3E+00 1d

Fluoride 9.3E-01 NC 2.0E+00 1

Mercury 4.7E-03 NC 2.0E-03 1

Molybdenum 7.8E-02 NC NA

Nickel 3.1E-01 NC 1.0E-01 1

Nitrate as nitrogen 2.5E+01 NC 1.0E+01 4

Selenium 7.8E-02 NC 5.0E-02 1

Silver 7.8E-02 NC 1.0E-01 2a

Thallium 1.0E-03 NC 2.0E-03 1

Vanadium 1.1E-01 NC 5.0E-02 3c

Zinc 4.7E+00 NC 5.0E+00 2a

Notes:

(1)

mg/L = milligram(s) per liter
NC = noncarcinogenic compound

Sources:

(1)

(2)

As described in the text, carcinogenic RBCs are based on the age-adjusted adult receptor and 
noncarcinogenic RBCs are based on the child receptor.

Table Q-2. RBCs in Groundwater

California Department of Public Health (CDPH).  2007.  Maximum Contaminant Levels and Regulatory 
Dates for Drinking Water, U.S. EPA vs. California.  September.  URL: 
http://www.cdph.ca.gov/certlic/drinkingwater/Documents/DWdocuments/EPAandCDPH.pdf.  

California Secondary MCLs, available online at: 
http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Recentlyadoptedregulations/R-21-03-
finalregtext.pdf

RBCs in groundwater (mg/L)
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Table Q-2. RBCs in Groundwater

(3)

(4) US EPA. http://www.cdph.ca.gov/certlic/drinkingwater/Documents/DWdocuments/EPAandCDPH.pdf.  

(5) CDPH, http://www.cdph.ca.gov/certlic/drinkingwater/Pages/Arsenic.aspx

(a) California Secondary MCL provided when Primary MCL is not promulgated.

(b)

(c)

(d)

(e)

(g)

California Department of Public Health Drinking Water Notification Levels. 
http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Notificationlevels/NotificationLevels.pdf

California Action Level for lead provided in CCR Title 22, Division 4, Chapter 17.5, Article 3, Section 64678

NA = Not available

California Department of Public Health Drinking Water Notification Level provided when neither California 
Primary nor Secondary MCL is promulgated.

Regulatory Action Level; if system exceeds, it must take certain actions such as additional monitoring, 
corrosion control studies and treatment, and for lead, a public education program; replaces MCL.

As described in the text, RBCs are based on age-adjusted cancer risk for carcinogenic chemicals and 
based on child noncancer hazard for noncarcinogens. 
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Contributions of SWMU 1/AOC 1 
Constituents of Potential 
Concern to Elevated Cumulative 
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1. Introduction 

Based on information in the RFI/RI Volume 2 (CH2M HILL, 2009), only selenium, 

nitrate as nitrogen, molybdenum, and hexavalent chromium were carried forward as 

constituents of potential concern (COPCs) associated with groundwater at Solid Waste 

Management Unit (SWMU) 1/Area of Concern (AOC) 1. Cumulative cancer risks and 

noncancer hazard indices (HIs), discussed in Section 7.3 of the main text, are 

estimated for all COPCs identified in Section 4 of this groundwater risk assessment. 

The final list of constituents to be carried forward to the Corrective Measures 

Study/Feasibility Study, however, will consist of those constituents that could 

potentially pose an unacceptable risk/hazard to future hypothetical groundwater users 

and that are considered to be associated with SWMU 1/AOC 1. 

The purpose of this appendix is to present an analysis of the contributions of the 

COPCs to estimated potential cumulative noncancer hazard at individual wells, 

considering only the COPCs that are potentially associated with SWMU 1/AOC 1: 

selenium, nitrate as nitrogen, molybdenum, and hexavalent chromium. As part of this 

evaluation, a sensitivity analysis is conducted to evaluate the impact of using mean 

concentrations instead of maximum concentrations for constituents with inadequate 

datasets to calculate a 95% upper confidence limit (UCL) of the mean (OTM). 

Based on the methods presented in Appendix P, a constituent with an HI of less than 

1.0 can be determined to be a material contributor to cumulative hazard at a particular 

well when the sum of the constituent-specific HI, and the HIs of all other constituents 

with lesser HIs, is above 1.0. Accordingly, the determination of the individual wells in 

which a particular constituent is materially contributing to cumulative noncancer hazard 

is not independent of contributions by other constituents. Therefore, only selenium, 

nitrate as nitrogen, molybdenum, and hexavalent chromium will be included in the 

evaluation of the estimated potential cumulative noncancer hazard at individual wells, 

as these are the only constituents that are potentially associated with SWMU 1/AOC 1, 

as defined in the RFI/RI Volume 2 (CH2M HILL, 2009). Essentially, the approach used 

in Appendix P will be repeated in this appendix considering only selenium, nitrate as 

nitrogen, molybdenum, and hexavalent chromium. 

Then, the results obtained using only these four constituents will be further refined 

following the methods presented in Appendix G, where the evaluation is repeated 

using mean concentrations instead of maximum concentrations for constituents with 

inadequate datasets to calculate a 95% UCL OTM. 
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2. Primary Analysis 

As was done in Appendix P, constituents potentially associated with SWMU 1/AOC 1 

are evaluated to determine the material contributors to cumulative hazard at all wells 

where the sum of the constituent-specific HIs is estimated to be above 1.0. In order to 

reliably calculate 95% UCLs OTM, a constituent dataset at an individual well must 

have at least five detections and eight samples. For this primary analysis, maximum 

concentrations are used as the exposure point concentrations (EPCs) for constituents 

not meeting these minimum sample size requirements. 

The estimated constituent-specific HIs associated with selenium, nitrate as nitrogen, 

molybdenum, and hexavalent chromium are ranked from lowest to highest at each 

individual well. A running cumulative (multi-constituent) HI is then calculated for each 

constituent, starting with the lowest noncancer hazard. The constituent that pushes the 

cumulative estimated hazard above the threshold value of 1.0, and all constituents with 

greater HIs, are identified as material contributors to cumulative estimated noncancer 

hazard at that well. See Appendix P for more detail on the determination of material 

contributors to cumulative estimated noncancer hazard at individual wells. The results 

of this analysis are presented in Table R-1 and summarized below: 

• Selenium is determined to be a material contributor to cumulative estimated 

noncancer hazard at 2 of 76 (2.6 percent) wells in which selenium was sampled. 

• Nitrate as nitrogen is determined to be a material contributor to cumulative 

estimated noncancer hazard at 5 of 165 (3.0 percent) wells in which nitrate as 

nitrogen was sampled. 

• Molybdenum is determined to be a material contributor to cumulative estimated 

noncancer hazard at 13 of 83 (16 percent) wells in which molybdenum was 

sampled. 

• Hexavalent chromium is determined to be a material contributor to cumulative 

estimated noncancer hazard at 64 of 167 (38 percent) wells in which hexavalent 

chromium was sampled. 

As compared to the primary analysis presented in Appendix P that considers all 

constituents (i.e., including those thought not to be associated with SWMU 1/AOC 1), 

selenium is a material contributor at the same number of wells, nitrate as nitrogen at 
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three fewer wells, molybdenum at seven fewer wells, and hexavalent chromium at one 

fewer wells.  
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3. Sensitivity Analysis 

In order to calculate 95% UCLs OTM, a constituent dataset at an individual well must 

have at least five detections and eight samples. In the sensitivity analysis, mean 

concentrations instead of maximum concentrations are used as EPCs for constituents 

not meeting these minimum sample size requirements. The determination of material 

contributors to cumulative noncancer hazard in the sensitivity analysis is identical to 

the primary analysis. The results of this analysis are presented in Table R-1 and 

summarized below: 

• Selenium is determined to be a material contributor to cumulative estimated 

noncancer hazard at 1 of 76 (1.3 percent) wells in which selenium was sampled. 

• Nitrate as nitrogen is determined to be a material contributor to cumulative 

estimated noncancer hazard at 2 of 76 (2.6) percent wells in which nitrate as 

nitrogen was sampled. 

• Molybdenum is determined to be a material contributor to cumulative estimated 

noncancer hazard at 9 of 83 (11 percent) wells in which molybdenum was 

sampled. 

• Hexavalent chromium is determined to be a material contributor to cumulative 

estimated noncancer hazard at 63 of 167 (38 percent) wells in which hexavalent 

chromium was sampled. 

As compared to the sensitivity analysis in Appendix P that considers all constituents 

(i.e., including those thought not to be site-related), selenium is a material contributor at 

the same number of wells, nitrate as nitrogen at one fewer well, molybdenum at five 

fewer wells, and hexavalent chromium at one fewer well. 
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

MW-24A In 3 2 0 Max/mean 7.4E+01 6.5E-01 NA NA

TW-1 In 4 4 NA Max/mean 1.0E+02 2.0E+00 9.1E+01 1.4E+00

Average 1.3E+00 1.4E+00

MW-9 In 7 7 NA Max/mean 8.6E+00 9.1E-01 NA NA

MW-24A In 7 7 NA Max/mean 7.4E+01 7.4E-01 NA NA

MW-40D Out 3 3 NA Max/mean 3.2E+00 7.9E-01 NA NA

MW-51 In 1 1 NA Max/mean 1.0E+02 5.7E-01 9.9E+01 5.7E-01

PT-8M In 1 1 NA Max/mean 8.7E+01 1.3E+00 8.7E+01 1.3E+00

Average 8.6E-01 9.2E-01

MW-1 Out 12 3 0 Max/mean 1.3E+00 1.0E+00 NA NA

MW-5 Out 12 11 0 95%UCLOTM 2.2E+00 1.2E+00 2.1E+00 1.2E+00

MW-10 In 17 17 NA 95%UCLOTM 4.7E+01 2.1E+00 4.6E+01 2.1E+00

MW-20-130 In 15 15 NA 95%UCLOTM 1.9E+02 6.2E-01 1.9E+02 6.2E-01

MW-21 Out 6 5 0 Max/mean 1.2E+00 6.7E-01 NA NA

MW-24B In 3 3 NA Max/mean 1.1E+02 8.4E-01 1.1E+02 7.8E-01

MW-30-30 Out 4 2 0 Max/mean 1.9E+00 1.3E+00 NA NA

MW-38S In 1 1 NA Max/mean 2.0E+01 8.2E-01 2.0E+01 8.2E-01

MW-38D In 1 1 NA Max/mean 6.3E+00 1.0E+00 5.9E+00 1.0E+00

Molybdenum

Selenium

Nitrate as nitrogen

Table R-1.  Well-by-Well Hazard Characterization Summary

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Table R-1.  Well-by-Well Hazard Characterization Summary

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

MW-44-115 In 3 3 NA Max/mean 3.0E+01 1.1E+00 NA NA

MW-44-125 In 1 1 NA Max/mean 1.0E+01 1.6E+00 9.9E+00 1.6E+00

MW-46-175 In 1 1 NA Max/mean 6.3E+00 2.5E+00 6.3E+00 2.5E+00

PGE-7 In 2 2 NA Max/mean 1.2E+02 7.2E-01 1.2E+02 7.1E-01

Average 1.2E+00 1.3E+00

MW-8 Out 6 6 NA Max/mean 1.9E+00 1.1E+00 1.6E+00 9.2E-01

MW-9 In 35 35 NA 95%UCLOTM 8.6E+00 7.5E+00 8.0E+00 7.5E+00

MW-10 In 37 37 NA 95%UCLOTM 4.7E+01 4.4E+01 4.6E+01 4.4E+01

MW-11 In 34 34 NA 95%UCLOTM 1.9E+01 1.9E+01 1.9E+01 1.9E+01

MW-12 In 40 40 NA 95%UCLOTM 3.0E+01 2.9E+01 3.0E+01 2.9E+01

MW-14 Out 37 36 0 95%UCLOTM 1.2E+00 9.4E-01 1.2E+00 9.4E-01

MW-19 In 34 34 NA 95%UCLOTM 1.9E+01 1.9E+01 1.9E+01 1.9E+01

MW-20-70 In 39 39 NA 95%UCLOTM 2.1E+02 2.1E+02 2.1E+02 2.1E+02

MW-20-100 In 37 37 NA 95%UCLOTM 1.6E+02 1.6E+02 1.6E+02 1.6E+02

MW-20-130 In 38 38 NA 95%UCLOTM 1.9E+02 1.8E+02 1.9E+02 1.8E+02

MW-24A In 32 32 NA 95%UCLOTM 7.4E+01 7.3E+01 7.4E+01 7.3E+01

MW-24B In 34 34 NA 95%UCLOTM 1.1E+02 1.1E+02 1.1E+02 1.1E+02

MW-24BR In 34 1 0 Max/mean 8.2E+00 7.5E+00 NA NA

MW-25 In 33 33 NA 95%UCLOTM 5.1E+01 5.1E+01 5.1E+01 5.1E+01

MW-26 In 35 34 0 95%UCLOTM 8.1E+01 8.1E+01 8.1E+01 8.1E+01

MW-30-50 Out 45 34 0 95%UCLOTM 2.9E+01 2.9E+01 2.9E+01 2.9E+01

Chromium, hexavalent
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Table R-1.  Well-by-Well Hazard Characterization Summary

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

MW-31-60 In 36 36 NA 95%UCLOTM 8.4E+01 8.4E+01 8.4E+01 8.4E+01

MW-31-135 In 14 14 NA 95%UCLOTM 6.1E+00 6.1E+00 6.1E+00 6.1E+00

MW-34-100 In 79 79 NA 95%UCLOTM 1.6E+01 1.5E+01 1.6E+01 1.5E+01

MW-36-90 In 39 38 0 95%UCLOTM 5.5E+01 5.5E+01 5.5E+01 5.5E+01

MW-36-100 In 51 51 NA 95%UCLOTM 3.3E+01 3.3E+01 3.3E+01 3.3E+01

MW-37D In 15 15 NA 95%UCLOTM 3.5E+01 3.4E+01 3.5E+01 3.4E+01

MW-38S In 11 11 NA 95%UCLOTM 2.0E+01 1.9E+01 2.0E+01 1.9E+01

MW-38D In 11 11 NA 95%UCLOTM 6.3E+00 4.7E+00 5.9E+00 4.7E+00

MW-39-50 Out 18 12 0 95%UCLOTM 3.7E+01 3.6E+01 3.6E+01 3.6E+01

MW-39-60 Out 18 16 0 95%UCLOTM 6.3E+01 6.3E+01 6.3E+01 6.3E+01

MW-39-70 Out 27 27 NA 95%UCLOTM 9.3E+01 9.3E+01 9.3E+01 9.3E+01

MW-39-80 In 40 40 NA 95%UCLOTM 9.5E+01 9.5E+01 9.5E+01 9.5E+01

MW-39-100 In 41 41 NA 95%UCLOTM 1.7E+02 1.7E+02 1.7E+02 1.7E+02

MW-40D Out 15 15 NA 95%UCLOTM 3.2E+00 1.8E+00 2.7E+00 1.8E+00

MW-44-115 In 32 32 NA 95%UCLOTM 3.0E+01 2.9E+01 3.0E+01 2.9E+01

MW-44-125 In 29 29 NA 95%UCLOTM 1.0E+01 8.2E+00 9.9E+00 8.2E+00

MW-45-095a In 3 3 NA Max/mean 5.6E+00 5.6E+00 4.5E+00 4.5E+00

MW-46-175 In 29 29 NA 95%UCLOTM 6.3E+00 3.8E+00 6.3E+00 3.8E+00

MW-47-55 In 8 8 NA 95%UCLOTM 1.2E+00 1.2E+00 1.2E+00 1.2E+00

MW-50-095 In 8 8 NA 95%UCLOTM 5.9E+00 5.9E+00 5.9E+00 5.9E+00

MW-50-200 In 8 8 NA 95%UCLOTM 2.4E+02 2.4E+02 2.4E+02 2.4E+02

MW-51 In 7 7 NA Max/mean 1.0E+02 1.0E+02 9.9E+01 9.7E+01
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Table R-1.  Well-by-Well Hazard Characterization Summary

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

OW-2S Out 16 15 0 95%UCLOTM 1.7E+00 8.6E-01 1.7E+00 8.6E-01

PE-1 In 24 21 0 95%UCLOTM 2.2E+00 2.2E+00 2.2E+00 2.2E+00

PGE-6 In 18 13 0 95%UCLOTM 2.6E+01 2.6E+01 2.6E+01 2.6E+01

PGE-7 In 16 15 0 95%UCLOTM 1.2E+02 1.2E+02 1.2E+02 1.2E+02

PT-1D In 2 2 NA Max/mean 6.6E+01 6.6E+01 6.0E+01 6.0E+01

PT-2D In 2 2 NA Max/mean 5.0E+01 5.0E+01 4.3E+01 4.3E+01

PT-3D In 2 2 NA Max/mean 9.6E+01 9.6E+01 9.5E+01 9.5E+01

PT-4D In 1 1 NA Max/mean 1.3E+02 1.3E+02 1.3E+02 1.3E+02

PT-5D In 2 1 0 Max/mean 1.3E+02 1.3E+02 6.6E+01 6.6E+01

PT-6D In 2 2 NA Max/mean 7.1E+01 7.1E+01 6.0E+01 6.0E+01

PT-7S In 1 1 NA Max/mean 2.7E+01 2.6E+01 2.7E+01 2.6E+01

PT-7M In 1 1 NA Max/mean 5.1E+01 5.0E+01 5.1E+01 5.0E+01

PT-7D In 1 1 NA Max/mean 1.6E+02 1.6E+02 1.6E+02 1.6E+02

PT-8S In 1 1 NA Max/mean 3.9E+01 3.8E+01 3.9E+01 3.8E+01

PT-8M In 1 1 NA Max/mean 8.7E+01 8.5E+01 8.7E+01 8.5E+01

PT-8D In 1 1 NA Max/mean 1.4E+02 1.4E+02 1.4E+02 1.4E+02

PT-9S In 1 1 NA Max/mean 2.6E+01 2.5E+01 2.6E+01 2.5E+01

PT-9M In 1 1 NA Max/mean 5.2E+01 5.1E+01 5.2E+01 5.1E+01

PT-9D In 1 1 NA Max/mean 3.4E+02 3.4E+02 3.4E+02 3.4E+02

PTI-1D In 1 1 NA Max/mean 7.2E+01 7.2E+01 7.2E+01 7.2E+01

PTR-1 In 1 1 NA Max/mean 1.2E+01 1.2E+01 1.2E+01 1.2E+01

PTR-2 In 1 1 NA Max/mean 7.0E+01 6.9E+01 7.0E+01 6.9E+01
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HERA of Groundwater Impacted by Activities at SWMU 1/AOC 1 and SWMU 2
PG&E Topock Compressor Station, Needles, California

Location
In/Out of 
Plume

No.
Samples

No.
Detections

EPC
Method

Cumulative 
HI

Chemical-
Specific HI

Cumulative 
HI

Chemical-
Specific HI

Table R-1.  Well-by-Well Hazard Characterization Summary

Sensitivity AnalysisNo. of NDs with 
the Detection 

Limit above the 
RBC

Primary Analysis of the GWRA

TW-1 In 3 3 NA Max/mean 1.0E+02 1.0E+02 9.1E+01 8.9E+01

TW-2S In 10 10 NA 95%UCLOTM 1.1E+02 1.1E+02 1.1E+02 1.1E+02

TW-2D In 12 12 NA 95%UCLOTM 1.2E+02 1.2E+02 1.2E+02 1.2E+02

TW-3D In 22 22 NA 95%UCLOTM 6.1E+01 6.1E+01 6.1E+01 6.1E+01

Average 6.7E+01 6.6E+01

Notes:

(1)

(2)

(3) NA = Not applicable.  Either:

(a) This well was not determined to be a material contributor to elevated noncancer hazard In this analysis.

(b) There are no non-detect results at this well.

EPC = exposure point concentration
HI = hazard Index
ND = not detected
OTM = of the mean

RBC = risk-based concentration
UCL = upper confidence limit

GWRA = groundwater risk assessment

Wells shown are those determined to be material contributors to elevated noncancer hazard based on the methodologies In Appendix R.

In the primary analysis of the GWRA, estimated EPCs are based on maximum detected concentrations when 95% (UCLs) OTM cannot be reliably calculated with ProUCL 
4.0 because there are less than eight samples or less than five detections In the dataset.  The sensitivity analysis bases EPCs on mean concentrations when 95%UCLs of 
the mean cannot be reliably calculated with ProUCL 4.0.  
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1. Introduction  

The purpose of this appendix to the final groundwater risk assessment report (GWRA) 

is to document the resolution of comments on the draft GWRA. The final GWRA 

incorporates the resolution of comments that is documented in this appendix. It should 

be noted that some of the responses to comments issued by Pacific Gas and Electric 

Company (PG&E) on May 29, 2009, have been modified somewhat by subsequent 

dialogue and comment resolution. As such, this appendix documents the final 

resolution. Rather than edit and reissue the response to comments document (originally 

submitted on 5/29/09), this appendix was prepared to document the interactions and 

resolutions represented by ongoing dialogue between PG&E and the agencies. This 

approach provides a clearer way to also incorporate additional comments provided by 

the agencies and stakeholders over the time period from June through September 

2009. Table S-1 summarizes the communications between PG&E representatives and 

agency representatives to resolve questions and comments on the draft GWRA. 

In Table S-1, communications are presented chronologically and assigned an item 

number. The item numbers correspond to the attachments to this appendix. The 

attachments are hard copies of written communications in the form of memos, letters, 

documents, and email. This list and the attachments provide a record of the resolution 

of the comments provided by agencies and stakeholders. In cases where email is used 

to transmit key information, and there are also documents attached to the email, those 

documents are given sub-item numbers. For example, Item 10 is an email with two 

documents attached, Items 10a and 10b. In cases where the communication was a 

phone call, and call summary notes were not exchanged, there is no corresponding 

attachment. This is the case for the following items on Table S-1:  4, 14, 15, 16, 17, and 

20. 

All attachments have been previously submitted to the agencies except Item 25, the 

response to Fort Mojave Indian Tribe comments on the draft GWRA response to 

comments. The PG&E responses to those comments are provided here. 
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Item 
No. 

Document/ 
Meeting 

Date 
Submitted From To Notes 

1 PG&E submits GWRA RTC 5/29/09 PG&E DTSC 

USDOI 

RTC included substantive data to address the two additional pathways for ecological concerns identified by DTSC in 3/30 letter. 

2 DTSC comments on GWRA RTC 6/25/09 DTSC PG&E Mike Eichelberger (DTSC) accepted RTC (requests information be included in Final GWRA) and introduced additional concern about desert bighorn 
sheep ingesting nitrate taken up by plants from groundwater. Memo dated 6/17/09. 

3 DTSC comments on GWRA RTC 6/29/09 DTSC PG&E Shukla Roy-Semmen (DTSC) accepted RTCs with some provisions.  Memo dated 6/15/09. 

4 Call with DTSC to discuss comment memos and resolution of issues 7/2/09 PG&E DTSC Call with PG&E and DTSC representatives (Aaron Yue and Karen Baker) to discuss DTSC comments on RTCs, specifically focusing on the COCs to be 
carried forward to the CMS/FS. No call notes were exchanged, so there is no attachment for this item. 

5 Email – notes summarizing agreed resolution to issues discussed 
7/2/09 

7/7/09 PG&E DTSC Summary of discussions and agreements with DTSC regarding their RTC comments.   

6 Email from Aaron Yue providing edits to summary of 7/2 call notes 7/8/09 DTSC  PG&E Aaron Yue provided suggested edits to the summary of 7/2/09 call notes. 

7 Email response from Yvonne Meeks to Aaron Yue’s email on 7/2/09 
call notes 

7/13/09 PG&E DTSC 

USDOI 

Yvonne Meeks acknowledged receipt of Aaron Yue’s comments and that USDOI need not respond to the discussion of DTSC comments. 

8 Email from Yvonne Meeks with path forward on issues from 7/2/09 
call 

7/16/09 PG&E DTSC Summary follow up of outstanding issues from 7/2/09 call and path forward suggestions. 

9 Comment letters from DTSC and FMIT on PG&E’s GWRA RTCs 7/16/09 DTSC  

FMIT 

PG&E Final comments on RTCs from DTSC (Shukla Roy-Semmen and Mike Eichelberger) [note; the attached DTSC documents were the same comment 
memos dated 6/17/09 and 6/15/09, cited in Items 2 and 3]; Letter by Mike Sullivan dated 7/10/09 with comments on GWRA on behalf of FMIT (document 
9a), and letter dated 7/13/09 from FMIT Chairman Timothy Williams to DTSC’s Maziar Movassaghi (Item 9b). 

10 Email from PG&E for path forward on resolving DTSC response 
comments on GWRA RTC 

7/28/09 PG&E DTSC Provided suggestions on resolving outstanding issues for the GWRA, including supplemental eco information on desert bighorn sheep distribution (Item 
10a) and nitrate concentrations in GW (Item 10a) and references (Item 10b).  

11 Final comments from USDOI on GWRA RTCs, and USDOI response 
to FMIT 

8/3/09 USDOI PG&E USDOI provided comment letter on RTCs for the GWRA (Item 11b).  Letter from USDOI response letter to Taylor, FMIT dated 7-31-09 also included (Item 
11a). 

12 Email - DTSC response to PG&E’s 7/28/09 email on suggested path 
forward to resolve GWRA RTCs.  

8/3/09 DTSC PG&E Aaron Yue provided additional information on DTSC direction for RTC resolution, including Mike Eichelberger’s requests regarding specific attention to 
Curt Russell’s information on observations of desert bighorn sheep outside the area shown in the CNDDB.   

13 Email - DTSC  additional response to PG&E’s 7/28/09 suggested 
path forward 

8/6/09 DTSC  PG&E Aaron Yue provided additional input on path forward following 8/5/09 RCRA/CERCLA meeting discussion and further internal DTSC discussion. 

14 Call with DTSC re: nitrate 8/12/09 PG&E DTSC Discussion with Mike Eichelberger on desert bighorn sheep and potential exposure to nitrate in plants. No call notes were exchanged, so there is no 
attachment for this item. 

15 Call with USDOI re: seeps 8/18/09 PG&E USDOI Call with Carrie Marr to discuss potential eco exposure to water in seeps. No call notes were exchanged, so there is no attachment for this item.. 

16 Call with USDOI re: comments on human health RTCs 8/20/09 PG&E USDOI Call with Dennis Smith to resolve outstanding USDOI comments on human health evaluation in GWRA and RTCs. No call notes were exchanged, so 
there is no attachment for this item. 

17 Call with USDOI re: seeps 8/24/09 PG&E USDOI Call between Yvonne Meeks and Pam Innis to discuss seeps in canyon wall of East Ravine. No call notes were exchanged, so there is no attachment for 
this item. 

18 Email response to  outstanding USDOI comments on GWRA RTCs 8/25/09 PG&E USDOI Email to respond to USDOI’s 8/3/09 comments on the GWRA RTCs. 

19 PG&E submits draft eco Appendix “X” 1 to Mike Eichelberger for 
advance review. 

8/28/09 PG&E DTSC Appendix “X”1 contains additional information to address DTSC’s comments on the three issues  raised after development of RAWP: 

 Risk to deep-rooted plants to contaminated GW 

 Risk to shallow-rooted plants to contaminated GW 

 Risk to desert bighorn sheep from nitrate exposure 

20 Call with DTSC to discuss DTSC’s  comments on Appendix “X” 1 9/8/09 PG&E DTSC Call with Mike Eichelberger, who concurred with approach to nitrate/bighorn sheep assessment. 

Requested additional detail supporting no risk to shallow-rooted plants. 

Made additional request for evaluation of risk to upper trophic levels via plant uptake and subsequent eco consumption. No call notes were exchanged, so 
there is no attachment for this item. 

21 Email from Pam Innis to PG&E 9/8/09 USDOI PG&E Pam Innis confirmed USDOI acceptance of PG&E’s suggested comment resolution sent via email 8/25/09. 
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Item 
No. 

Document/ 
Meeting 

Date 
Submitted From To Notes 

22 DTSC final comments on Appendix “X”1 9/16/09 DTSC PG&E Mike Eichelberger submitted final comments on draft Appendix “X” in memo dated 7/10/09. 

23 Email from PG&E’s suggested path forward for Appendix “X” 1 
comments 

9/17/09 PG&E DTSC Provided path forward to resolve comments from Mike Eichelberger on draft Appendix “X.” 1 

24 Email from DTSC re: Appendix “X” 1 9/21/09 DTSC PG&E Aaron Yue sent concurrence with acceptance of COPECs and responses for Appendix “X.” 1 

25 Emails between Yvonne Meeks and Pam Innis re: East Ravine 
groundwater  

10/5/09 

10/7/09 

PG&E 

USDOI 

USDOI 

PG&E 

Yvonne Meeks suggested an alternative to previous USDOI direction (see item 11) to prepare a screening level risk assessment for East Ravine 
groundwater as an appendix to the CMS/FS.  Pam Innis agreed that a separate document would be acceptable, since East Ravine groundwater data 
collection may not be completed in time for the CMS/FS. 

26 Response to FMIT comments on RTCs 10/12/09 PG&E DTSC 

FMIT 

Responses to comments from FMIT on GWRA RTCs are included in Appendix S of final GWRA. 

27 DTSC final comments on October 2009 GWRA RLSO 10/28/09 DTSC PG&E Aaron Yue submitted final comments on the October 2009 GWRA. RLSO 

28 USDOI/USFWS comments on October 2009 GWRA RLSO 11/5/09 USDOI 

USFWS 

PG&E Carrie Marr submitted final comments on the October 2009 GWRA RLSO. 

29 Email from PG&E re: USDOI/USFWS comments on October 2009 
GWRA RLSO 

11/9/09 PG&E USDOI 

USFWS 

DTSC 

Response to USDOI/USFWS final comments on the October 2009 GWRA RLSO. PG&E responded to the general comment, which required no change to 
the GWRA. PG&E will make the changes suggested in Specific Comments 1 through 8 in their entirety as modified in the response email. 

30 Email from USDOI/USFWS  re: PG&E response to USDOI/USFWS 
comments on October 2009 GWRA RLSO 

11/10/09 USDOI 

USFWS 

PG&E Pam Innis responded that PG&Es responses were acceptable to USDOI/USFWS final comments on the October 2009 GWRA RLSO. 

31 Email from DTSC re: PG&E response to USDOI/USFWS comments 
on October 2009 GWRA RLSO 

11/10/09 DTSC USDOI 

USFWS 

PG&E 

Aaron Yue responded that DTSC does not object to PG&Es proposed responses to USDOI/USFWS final comments on the October 2009 GWRA RLSO. 

 

Notes: 

(1) Appendix X discussed in this table and attached email communication became Appendix I when incorporated into the revised GWRA. 

CERCLA/RCRA = Comprehensive Environmental Response, Compensation and Liability Act/ Resource Conservation and Recovery Act 
CMS/FS = Corrective Measures Study/Feasibility Study 
CNDDB = California Natural Diversity Database 
COCs = chemicals of concern 
COPECs = chemicals of potential environmental concern 
DTSC = Department of Toxic Substances Control 
FMIT = Fort Mojave Indian Tribe 
GWRA = groundwater risk assessment 
PG&E = Pacific Gas and Electric Company 
RLSO = redline/strikeout 
RTC = response to comments 
USDOI = U.S. Department of the Interior 
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FMIT 
GC1 

 Sequencing of Project Reports. The overall timing of the various deliverables for the Topock project is out 
of proper sequence according to Resource Conservation and Recovery Act (RCRA) and Comprehensive 
Environmental, Response, Cleanup, and Liability Act (CERCLA) guidance. The draft Corrective Measures 
Study/Feasibility Study (CMS/FS) report for chromium in groundwater was submitted on January 27, 2009. 
This was followed by the GWRA risk assessment (focus of this review). In practice, the GWRA is the basis 
for the CMS/FS. However, even the GWRA was delivered only a very short time after the finalization of the 
risk assessment work plan (RAWP) addendum was published. DTSC management should insist on an 
appropriate report delivery order and schedule for future deliverables. The ability of the Tribe to provide 
appropriate and meaningful comments on these documents would be helped by a proper delivery 
schedule. 

Comment noted. Pacific Gas and Electric Company (PG&E) has followed scheduling of deliverables 
according to California Department of Toxic Substances Control (DTSC) and federal agency direction. 

2 

FMIT 
GC2 

 Description of Ecosystem. The report provides several broad statements regarding terrestrial wildlife. For 
example, the text states that terrestrial wildlife has ‘low diversity’ because the area is disturbed and the 
wildlife corridor is incomplete (pg 2-3, pp2), the BCW is ‘relatively barren of vegetation’ (page 2-3, pp3) and 
that only ‘small patches of emergent vegetation exist along the banks of the Colorado River’ (page 2-3, 
pp2). These text descriptions do not accurately reflect the ecosystem at and including the site. The Tribe's 
view is that the local desert ecosystem and plant/animal life are worthy of protection, especially when the 
cumulative land disturbance impacts of both groundwater and soil remediation activities are considered 
and when a less transitory view of animal and plant life usage is considered. Second, the area surrounding 
and adjacent to the remediation include areas designated as wildlife refuges, thereby showing that at least 
the federal government understands the nature of area's typical desert environment. Third, this text does 
not address any plants at the site that the Tribe considers important for ceremonial or medicine purposes. 
Both Mesquite and Creosote plants are related to Tribal activities at the site and are harvested for its 
sacred and Tribal uses of this area. 

PG&E concurs that the local desert ecosystem is worthy of protection and is proposing the following text 
revisions to more clearly reflect that position. The following sentence will be inserted as the first sentence 
of paragraph 2 on page 2-3:  “Upland areas of the APE include the Havasu National Wildlife Refuge, 
which was established to protect and conserve wildlife.” The text on page 2-3 in paragraph 2 regarding 
terrestrial wildlife diversity will be replaced with “Terrestrial wildlife found at the site is characteristic of 
desert environments and is adapted to the interrelated conditions of drought, temperature extremes, and 
the sparse or unpredictable food supply of the desert habitats found at the site.” The text on page 2-3 in 
paragraph 3 regarding the distribution of vegetation in Bat Cave Wash (BCW) will be replaced with “BCW 
consists of areas of unvegetated sand, gravel, and cobblestone substrate interspersed with widely 
spaced desert wash vegetation including mesquite and creosote.” The text on page 2-3 paragraph 4 
regarding small patches of emergent vegetation will be expanded to include “…such as common reed 
(Phragmites communis), cattails (Typha sp.), sedges (Carex sp.), and bulrush (Scirpus sp.),…” to focus 
and better define the discussion. 

3 

FMIT 
GC3 

 Description of Tribal Interests in Maze Area. There is only a single sentence that identifies the Topock area 
as having spiritual meaning to the Tribes. The Tribe reiterates its request that the following text be used in 
project documents to describe the relationship of the land with the tribal cultural and spiritual values. 

“The compressor station is located in a sparsely-populated, rural area, comprising a series 
of benches and terraces overlooking the Colorado River floodplain. The land surrounding 
and including the compressor station, including the benches and terraces on both sides of 
the river, the floodplain, the river itself, and the surrounding hills and mountains, comprises 
a cultural landscape that figures importantly in the traditional spiritual and cultural life of the 
Aha Makav or Fort Mojave Indian Tribe. One important component of this landscape, 
known as the Topock Maze, directly surrounds and includes the compressor station. The 
Maze is a complex of windrows raked in the desert pavement, running in several directions 
for many tens of meters. Although portions of this site have been disturbed by construction 
and unsympathetic land use (as have some other parts of the cultural landscape 

This comment is similar to a comment received by FMIT on the Revised Final RCRA Facility 
Investigation /Remedial Investigation Report Volume 2 (Revised Final RFI/RI Volume 2; CH2M HILL, 
February 2009). As previously indicated by DTSC in their October 21, 2008, letter to PG&E, “DTSC 
believes the statements currently in the Volume 2 RFI Report reflect the importance of the area to all 
Tribes. Additional clarifications and cultural significances of the area by specific Native American Tribes 
should be a topic of documentation for the up coming Environmental Impact Report.” For consistency, 
the final GWRA will incorporate the same language regarding Tribal cultural and spiritual values as was 
used in the Revised Final RFI/RI Volume 2. Specifically, the following language will be added to the 
GWRA for consistency with the Revised Final RFI/RI Volume 2: 

“The compressor station is located in a sparsely-populated, rural area. The surrounding land lies 
within an area of significant cultural and sacred Tribal resources. Portions of the Topock Maze 
are located nearby. The maze is a geoglyph (ground marking) and is of importance to the local 
Native American community. The area is within the traditional territory of the Aha Makav or 
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surrounding and including it), the Maze and its surroundings continue to play significant 
roles in the lives and cultural beliefs of the Fort Mojave Indian Tribe and other tribes along 
the Colorado River. The Fort Mojave Indian Tribe has expressed the opinion that whatever 
happens in the overall cultural landscape is of concern to the Tribe, which wishes to be 
consulted about all activities planned or proposed in the area.”  

In addition, the text lists the current river recreational activities as sightseeing, bird watching, fishing, 
hunting, camping and canoeing (pg 2-5, pp5). Other activities Tribal members have observed include 
tubing, rafting, sunning, swimming and tours. However, there are also Tribal activities along the river 
shoreline that are related to the religious, cultural, and ceremonial activities (as opposed to public 
recreation). These activities are an integral and necessary component of Tribal culture and must therefore 
be considered by risk managers. 

Mojave tribe. While the material remains of the past are important to these tribes, this area of 
traditional and spiritual use knows no boundaries for the Mojave.” 

As indicated in the Human Health and Ecological Risk Assessment Work Plan and subsequent 
Addendum (RAWP; ARCADIS, 2008; 2009), a Tribal-use scenario will be included in the soil risk 
assessment considering input to be provided by the Tribes for their religious, cultural, and ceremonial 
activities. In accordance with the RAWP, the GWRA determined that the river has not been adversely 
impacted by site constituents of potential concern (COPCs). Therefore, Tribal activities along the river 
shoreline related to the religious, cultural, and ceremonial activities that include contact with the surface 
water are not adversely impacted by the site COPCs. 

Please note that we will expand the list of activities on pg 2-5  (paragraph 5) to include religious, cultural, 
and ceremonial activities and recreational activities, such as bird watching, fishing, canoeing, tubing, 
rafting, and swimming. 

FMIT 
GC4 

 Future Land Uses. There are future land-use issues in the GWRA that need to be clarified. First, DOI has 
requested that a stretch of the floodplain area along old Route 66 be evaluated for potential future scenario 
involving the development of housing and recreational areas (pg 2-6, pp5). This results in the risk 
assessment assumption of future residential use of groundwater produced from local wells. This proposed 
future land use scenario poses Tribal concerns, especially if such development were to occur in the vicinity 
of the Maze. In a separate letter, the Tribe will provide text that describes appropriate land uses for this 
area. 

Second, the future ownership of the IM land as well as potential repatriation of the Topock Compressor site 
to the Tribe is not mentioned. The potential for future control of these lands by the Tribe further increases 
the importance of current Tribal concerns regarding protecting the land as well as defining future land uses 
that should be evaluated in the GWRA. 

The future land use discussion in the GWRA is based on assumptions regarding current and future land 
use, as provided by the agency and the landowner (USDOI, 2007), for lands outside the compressor 
station. As we have previously stated, we believe that the currently proposed land uses and receptors 
will provide the risk managers with the necessary information to make informed management decisions 
for the known and anticipated future land uses for all areas of the site. PG&E has not yet received the 
letter referred to in this comment, but understands that the FMIT will be submitting such a letter at some 
point in the future. 

Under the terms of the settlement of the Sacramento Superior Court Action No. 05CS00437, filed with 
the court on April 4, 2005, title to that property referred to generally as the IM3 property is expected to 
transfer to the FMIT. The property will be subject to a site-wide easement in favor of PG&E also on file 
with the Court as set out above and recorded in the official records of San Bernardino County. The 
allowed use of the IM3 property during remediation activities as required by DTSC and USDOI are set 
out in the settlement agreement and easement documents. Other than use for remediation purposes, the 
IM3 property is subject to a recorded Covenant and Environmental Restriction on Property, recorded in 
the official records of San Bernardino County that sets out possible future use of ground water. 

For groundwater, residential potable use of groundwater is typically considered to be the upper bound 
(i.e., most conservative) use pattern for groundwater. The default exposure scenario represented in the 
GWRA assumes that groundwater is the only source of potable water and it is used for a lifetime. The 
GWRA evaluates this intense contact with groundwater on a well-by-well basis. It is likely that 
consideration of concentrations that are health protective for unrestricted potable drinking water use for 
each well are also health protective for other or additional Tribal activities that may include direct contact 
with groundwater. 
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As to the future use of the compressor station property, it will remain in its current use and potentially in 
support of remediation activities until PG&E determines that it is no longer needed for utility or 
remediation purposes. This condition is not anticipated to occur in the foreseeable future. If and when 
PG&E makes such a determination, the FMIT has the option to purchase the property. The terms of the 
option to purchase and of its exercise are set out in the settlement agreement and option agreement that 
is attached thereto as an exhibit, as referred to above. 

FMIT 
GC5 

 Use of non-health-based comparison criteria. The GWRA in several steps of the assessment utilizes non-
health-based criteria to eliminate COPCs and groundwater well locations from the risk assessment and 
consideration in the CMS/FS, respectively. A few examples include frequency of COPC detection in wells 
(pg 3-2, pp2), elimination of ‘data collected by others’ (pg 3-2, pp4), consideration of general chemical 
parameters (pg 3-7. pp2), and the use of MCLs (pg 3-10, footnote). While some of these actions do not 
significantly impact site risk estimates, they are not appropriate risk assessment methodologies. Future risk 
assessments should present a comprehensive understanding of project risks so that informed risk 
management decisions can be made. 

The GWRA does not use non health-based criteria to eliminate COPCs or well locations from 
consideration in the GWRA. Screening of site data for selection of COPCs was conducted consistent 
with the technical approach presented in the approved RAWP and associated regulatory guidance. 
Frequency of detection was not used as a COPC selection criterion for detected compounds. As 
described in paragraph 2 on page 3-2, a compound was not selected as a COPC if it was never detected 
at the well in the RFI/RI site dataset. Paragraph 4 on page 3-2 points out that, consistent with the 
approved RAWP and regulatory guidance, the GWRA evaluated the dataset for the site as identified in 
the Revised Final RFI/RI Volume 2 (CH2M HILL, 2009) and the RFI/RI Volume 2 Addendum (CH2M 
HILL, 2008a). The GWRA did not further eliminate any data or data sources accepted in the RFI/RI 
documents, and relied on the site dataset as defined by the RFI/RI documents. As the same paragraph 
further points out, the GWRA did, however, include one additional surface water dataset collected by the 
Metropolitan Water District, which was made available after the closing date for data to be considered in 
the RFI/RI documents. Maximum contaminant levels (MCLs) were not used as a general COPC 
selection criterion. They were used as a screening tool only for a subset of chemicals, per the approved 
RAWP. 

The last two paragraphs on page 3-9 and first paragraph on page 3-10 (and associated footnote) 
describe how the RFI/RI documents identified the extent of the hexavalent chromium plume by using the 
chromium MCL. The GWRA used this same definition of the hexavalent chromium plume to categorize 
wells as being within or outside the plume. The purpose of this grouping for the wells was to provide 
perspective for wells outside the hexavalent plume to see if planned future treatment of that plume area 
might miss any key wells or compounds of significant hypothetical health risk to a future domestic user of 
the groundwater. The categorization of wells either within or outside the plume, however, was not used 
as a basis for eliminating COPCs from the risk assessment. In accordance with the approved RAWP, 
appropriate risk assessment methodologies were used in the GWRA that can form the basis of informed 
risk management decisions. 

3 

CRIT C1  A site-specific groundwater background level of 32 µg/L hexavalent chromium (Cr-6) is used in the risk 
assessment. We do not agree that the natural background groundwater conditions should be equally 
applied from the upland area to the fluvial aquifer near the Colorado River. Although within the upper 
background range reported for this region (Ball and Izbicki, 2004), this is unusually high relative to most 
locations in the United States. For example, at the Hinkley PG&E site, the average background 

The Revised Groundwater Background Study Steps 3 and 4: Final Report of Results (Groundwater 
Background Study; CH2M HILL, 2008c) upper threshold limit (UTL) represents the 95% statistical upper 
tolerance level, meaning that only 5% of all wells would be expected to exceed 31.8 micrograms per liter 
(µg/L). The fact that average values (50% values in terms of statistics) are much lower does not mean 
that this UTL is particularly elevated compared to other areas. The mean chromium concentration in the 
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concentration of Cr-6 was 1.2 µg/L with a maximum of 2.7 µg/L. In a survey of California drinking water 
sources, Cr-6 was not even detected in 70% of the sources (detection limit 1 µg/L), and in almost 90% of 
the sources in which it was detected, the maximum concentration was 10 µg/L or less (California 
Department of Public Health [CDPH], 2007). Even though there is an entire report referenced regarding 
development of background concentrations, some explanation of this high background, for example a brief 
discussion of how local geology, pH and/or oxidation state of the groundwater cause the higher 
background, should be provided in the risk assessment itself. Cr-6 is the main focus of this risk assessment 
yet neither of the main sections that discuss groundwater background (Sections 3.2.1.1 or 3.2.3.1) even 
mention Cr-6, much less explain the high background level of Cr-6 assumed for the risk assessment. CRIT 
is in the process of conducting a technical review of the groundwater background report. 

Groundwater Background Study was 8.9 µg/L. Having 90% of samples be below detection limit also 
would not apply: it is the upper half of the remaining 10% of the dataset that determines the UTL, not the 
average or number of non-detects (NDs). The UTL calculated for this study is in general agreement with 
the U.S. Geologic Survey (USGS) observations for groundwaters eminating from granitic source rocks in 
the Mojave Desert, which showed chromium concentration up to 36 µg/L. The nearby Sacramento 
Valley, Arizona, groundwater study determined a mean total chromium concentration of 42 µg/L. The 
greater value may be influenced by more mafic volcanic source rocks in some parts of the surrounding 
mountains of that valley. More mafic rocks tend to contain higher concentrations of transition metals, 
including chromium. 

We also note that to the extent there are uncertainties/questions regarding the background hexavalent 
chromium concentrations, these uncertainties/questions are related to the characterization efforts, not 
the risk assessment efforts. Thus, discussions regarding the different variables that can result in higher 
background concentrations for hexavalent chromium belong in the characterization studies, not the risk 
assessment.  

CRIT C2  Although the risk assessment clearly states that the objective is to address risks related to groundwater, 
there should be statements added to the introduction explaining how and when other health risks at the site 
(e.g. due to exposure to contaminated soil) will be addressed. In other words, this groundwater risk 
assessment needs to be placed in context with the risk assessment of soils. In addition, there should be 
statements indicating why the groundwater risks are being addressed in this manner (i.e. as a separate risk 
assessment) rather than together with other site health risks (i.e. soils). 

See also responses to comments FMIT GC1 and DOI SC21. 

Language will be added to clarify that both groundwater and soil contributions to overall potential risk will 
be ultimately addressed for the site once data collection, site characterization, and risk assessments 
have been completed for both media. Preparation of separate risk assessment documents for 
groundwater and soil is being done to comply with DTSC’s request that the groundwater remedy be 
developed prior to the completion of all soil investigations, which is entirely consistent with our 
experience on other sites in which decisions regarding operable units (OUs) to be made independently.  

3 

CRIT C3  Because risks at the site are presently being addressed separately (i.e. groundwater risk assessment, soils 
risk assessment) there is a need to account for cumulative risks across all media. For example, cumulating 
risks due to groundwater pathways with risks due to soil exposure. This point should be addressed in the 
introduction as part of the context discussion noted above. 

See response to comment CRIT C2. 3 

CRIT C4  Given the focus of the risk assessment on groundwater, a section of text needs to be added which clearly 
states where the closest wells in the area are that are known to be used by local individuals for drinking 
water, irrigation, or watering livestock, etc. A map showing these wells in relation to the plume boundary 
would be appropriate. This map should be included in the risk assessment and not incorporated by 
reference. It is very important to make it clear to the reader how likely it is that the plume could actually 
reach wells that are in fact currently used for drinking water, irrigation, or other uses. 

As suggested, the final GWRA will incorporate language that identifies the known active supply wells in 
the area of potential effects (APE), and will identify these wells on a figure. The proposed figure is 
presented as an attachment to these Responses to Comments (RTCs). As indicated on the attached 
Figure 1, there are two known active supply wells in the APE:  PM-04, located in Park Moabi (on the 
northwest section of the APE), and Sanders, located on the Arizona side of the Colorado River.  

3 

CRIT C5  The Conceptual Site Model (CSM) included in the risk assessment is not specific for groundwater which is 
the scope of this report. A revised CSM should be prepared which focuses on groundwater and 

Figure 5-1 in the GWRA provides the conceptual site model (CSM) for potential exposures resulting from 
chemically affected groundwater. The CSM is discussed in the text in Sections 5.1 through 5.5. Use of 
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groundwater related exposure pathways. In addition, the risk assessment does not discuss the CSM to any 
extent, in particular how it was developed, even though the CSM is the foundation of any risk assessment. 
The CSM is a graphical representation showing the primary source of the contamination, mechanisms for 
release into the environment, secondary sources, potential exposure pathways, and receptor populations. 
The CSM should be accompanied by a text discussion in the main report which states how it was 
developed, including assumptions used. The risk assessment apparently relegates this discussion to the 
risk assessment workplan. This is not sufficient. In particular, the discussion should explain why some 
potential groundwater exposure pathways (e.g. crop irrigation, home garden produce irrigation and 
consumption, use in cooking, livestock watering, Tribal traditional cultural practices, etc.) were not included 
in the quantitative risk assessment, whether that is because the exposure pathway was determined to be 
incomplete, or complete but negligible. The risk assessment does not adequately justify limiting the scope 
of this groundwater risk assessment to drinking water ingestion and dermal contact. For example, 
hypothetical future residents are considered the relevant receptor population in the risk assessment. Could 
future residents realistically use the groundwater for irrigation of home gardens? If this or other potential 
exposure pathways are considered not relevant or negligible an explanation should be provided to justify 
excluding them from the risk assessment. 

groundwater as a potable drinking water source and designing remediation to meet those goals are 
typically considered to be the most stringent criteria available. The GWRA used default exposure 
assumptions for hypothetical future potable use to include direct dermal contact and ingestion pathways 
suitable to address use of the groundwater for drinking, cooking, and bathing, as presented in the 
approved RAWP. 

Please refer to response to comment DOI SC20 for a discussion of potential secondary pathways 
associated with exposure to groundwater (i.e., ingestion of plant and animal products as a pathway for 
exposure to contaminated groundwater). As indicated, the final GWRA will include an appendix that 
describes why these secondary pathways associated with use of impacted groundwater would not 
materially change the conclusions of the groundwater risk assessment.  

CRIT C6  Section 5.6 Exposure Point Concentrations (EPC) This section states that the EPC is defined as the 
"average concentration" and "represents a reasonable estimate of the concentration likely to be contacted 
over time". The EPC is actually an upper-bound or at least conservative estimate of the concentration 
expected to be contacted over time since it typically consists of either the 95% upper confidence limit of the 
mean or the maximum detected concentration. 

Comment noted. We agree that the EPC is a conservative, upper-bound estimate of the concentration 
expected to be contacted over time. 

3 

CRIT C7  The risk assessment assumes that Cr-6 is not carcinogenic via the oral route of exposure. However, a 
recent National Toxicology Program (NTP) study demonstrated that Cr-6 is carcinogenic in both mice and 
rats via the oral route of exposure (drinking water) (NTP, 2008; Stout et aI., in press). This confirms 
findings of earlier studies. It is expected that as a result of this study, the California Office of Environmental 
Health Hazard Assessment (OEHHA), currently charged with developing a drinking water Public Health 
Goal for Cr-6, is going to soon reclassify Cr-6 as carcinogenic via the oral route of exposure. It is further 
expected that a cancer potency factor for Cr-6 will be developed by OEHHA as part of the development of 
the Public Health Goal. This new development should be noted in the risk assessment. In addition, the risk 
assessment should eventually be revised to reflect the carcinogenic effect of Cr-6 via the oral route of 
exposure using the new cancer potency factor expected to be developed and released by OEHHA soon. 

See response to comment HERD-SRS GC3. 

A discussion of the uncertainty associated with the potential classification of hexavalent chromium as an 
oral carcinogen is presented in Section 9.5 of the GWRA. A peer-reviewed value is not yet available from 
the Office of Environmental Health Hazard Assessment (OEHHA). According to the U.S. Environmental 
Protection Agency (USEPA) Integrated Risk Information System (IRIS) website (USEPA, 2009), toxicity 
evaluation of hexavalent chromium is scheduled to complete peer review in late 2012. 

No 
change 

HERD-
JME 

 HERD found little to review in regards to hazard to ecological receptors from groundwater underlying the 
Topock Compressor Station. The report provides tables listing ecological receptors found on site and a 
listing of surface water criteria taken from the 2008 from the Remedial Action Work Plan (RAWP). What is 

PG&E concurs with HERD’s request to expand the GWRA to incorporate additional evaluation of two 
additional potential exposure pathways for ecological receptors. PG&E also notes that the scope of the 
GWRA was established in the approved RAWP. The approved RAWP contains Figure 6-1, Ecological 

2 
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lacking from the report is a discussion of potential exposure pathways to ecological receptors. Without this 
information there is little to review. From the HERD standpoint there is potentially three potential pathways 
for exposure to ecological receptors; 1) Deep rooted phreatophytic upland plants extending their roots 
down to the groundwater (i.e., .Mesquite-Prosopis glandulosa), 2) More shallow rooted plants along the 
margins of the river and the wetland at the mouth of Bat Cave Wash such as tamarisk (Tamarix sp.), and 3) 
movement of groundwater to the river. Each of these potential pathways should be described in the report. 

To date, sampling has not demonstrated movement of the groundwater plume to the Colorado River. There 
is also no evidence that tamarisk or other plants adjacent to surface water such as the river or the pond at 
the mouth of Batcave Wash have their roots at depth where they would intercept groundwater plumes 
containing site COPECs. It is more likely that these plants do not have deep roots since they have ready 
access to adjacent surface water. The pathway to upland phreatophytes is more problematic and difficult to 
quantify. 

These types of questions should be included in the report with substantive data regarding potential rooting 
depths and depth to groundwater plumes containing COPECs. The report needs to go beyond a 
description of exiting habitat and describe how the habitat and ecological receptors could be exposed to 
COPECs in groundwater. It may well be that impacts are minimal or non-existent but the reasoning must 
be presented. 

Conceptual Site Model, explaining that the groundwater pathway to be assessed in the GWRA is a 
potential connection with interstitial water (i.e., porewater) and surface water. PG&E implemented the 
approved RAWP and the scope of the discussion that appears in the GWRA is consistent with the CSM 
in the RAWP; that is, the discussion focuses on the potential transport pathway to the river. 
Nevertheless, PG&E will expand the GWRA to address HERD’s new request. 

HERD has observed that there are two additional pathways (in addition to potential transport to the river) 
of interest to HERD at the site: 1) shallow-rooted plants in the riparian area contacting chemically 
affected groundwater and 2) phreatophytic upland plants contacting chemically affected groundwater. To 
address HERD’s concerns, PG&E has performed an evaluation of the additional potential pathways 
below and will expand the revised GWRA accordingly.  

The evaluation focuses on chemicals of potential concern (COPCs) from the Revised Final RFI/RI 
Volume 2 (CH2M HILL, 2009): hexavalent chromium, selenium, molybdenum, and nitrate. Nitrate in the 
groundwater is a nutrient beneficial to the terrestrial ecosystem. Because desert plant communities 
typically are limited by nitrogen during growing periods (Zak and Whitford, 19881), nitrate uptake from the 
groundwater is expected to have beneficial rather than adverse effects on the plants. For example, in a 
desert system in Arizona the phreatophyte, Atriplex canescens, growing over a shallow groundwater 
plume with high concentrations of nitrate (maximum nitrate-N concentration = 300 milligrams per liter 
[mg/L]), accumulated 5 times more nitrate in its leaves during summer than plants growing off the plume 
(up to 500 milligrams per kilogram [mg/kg] nitrate-N in leaf tissue; McKeon et al., 20062). The study 
estimated that at the McKeon site, 40 kg of plume water would supply sufficient nitrogen for production of 
1 kg of plant biomass. Isotope analysis indicated most of the nitrate came from the groundwater plume. 
The increased nitrate in the plant tissues produced no phytotoxicity (McKeon et al., 2006). In Topock 
shallow groundwater wells that were selected to best represent concentrations potentially contacting 
phreatophytic vegetation3, the maximum nitrate-N concentration is 16.4 mg/L (at MW-11), much lower 
than the concentrations in the McKeon et. al. (2006) study. Therefore, nitrate will not be considered 
further as a COPC in the groundwater ecological risk assessment. Potential exposure to the remaining 
COPCs (hexavalent chromium, selenium, and molybdenum) depends on depth to groundwater, root 
depths, and chemical distribution in the groundwater. These factors are discussed further below. 

Groundwater level data for water table wells were obtained from Appendix B of the Revised Final RFI/RI 
Volume 2 (CH2M HILL, 2009) and Appendix B of the Monitoring Report for the Floodplain Reductive 
Zone In-Situ Pilot Test (ARCADIS, 20074). Depth-to-water data for water table wells are displayed on 
Figure 2. Only wells with depths to groundwater shallower than 80 feet below ground surface (bgs) were 

                                                      
1 Zak, J., and W. Whitford. 1988. Interactions among soil biota in desert ecosystems. Agriculture, Ecosystems, and Environment 24(1-3):87-100. 

2 McKeon, C., E.P. Glenn, W.J. Waugh, C. Eastoe, F. Jordan, and S.G. Nelson. 2006. Growth and water and nitrate uptake patterns of grazed and ungrazed desert shrubs growing over a nitrate contamination plume. Journal of Arid Environments 64:1-21. 

3 The wells were selected based on the following criteria: maximum depth to groundwater of 80 feet below ground surface (ft bgs), co-location with phreatophytic vegetation, or, where wells were not available in phreatophytic vegetation, the nearest upgradient well. MW-11 was the only well selected that is not co-located with phreatophytic vegetation. MW-11 was selected to represent concentrations upgradient of phreatophytes in Bat Cave Wash. 

4 ARCADIS, 2007. May 2007 Monitoring Report for Floodplan Reductive Zone In-Situ Pilot Test. Topock Compressor Station, Needles, California. Pacific Gas and Electric Company, June. 
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considered in this assessment; wells where groundwater occurred deeper were considered beyond 
depths of interest for phreatophyte exposure (see below for discussion of root depths). Depths to water 
are as shallow as approximately 4 feet bgs near the river. Depth-to-water data, as well as an 
understanding of plant root depths, form the basis of the exposure evaluation. 

The potential exposure pathway for shallow-rooted riparian plants was evaluated qualitatively by 
reviewing depth-to-water data, considering geochemical processes that operate in wetland 
environments, and reviewing COPC concentrations in groundwater. Historical depth-to-water 
measurements suggest that shallow groundwater may not discharge at wetland areas (Figure 2). 
Shallow-rooted plants such as common reed (Phragmites communis), cattails (Typha sp.), sedges 
(Carex sp.), and bulrush (Scirpus sp.) may not contact groundwater given that the shallowest depth to 
water measured near the river is approximately 4 feet (CH2M HILL, 2009) and these plants have ready 
access to surface water. Deeper-rooted plants, such as salt cedar and arrowweed, present immediately 
adjacent to the river or ponded water at the mouth of BCW also have ready access to the surface water. 
As HERD stated, sampling has not demonstrated movement of the groundwater plume with COPCs into 
the Colorado River. Further, the reducing conditions in wetland areas would result in precipitation of 
hexavalent chromium, selenium, and molybdenum binding the metals and reducing bioavailability. 
Hexavalent chromium and selenium were not detected in shallow wells nearest the river (MW-28-25, 
MW-29, and MW-27-20); molybdenum was either not detected or present at a concentration below the 
background UTL in these wells (Figure 3). The data suggest riparian plants along the river are unlikely to 
take up the COPECs from the groundwater. Therefore, this shallow-rooted riparian plant pathway is 
considered insignificant and will not be evaluated further. 

The potential exposure pathway for deeper rooted upland plants (phreatophytes) was evaluated 
quantitatively by first assessing the potential for root contact with chemically affected groundwater, then 
considering groundwater concentrations of COPCs where contact may occur. Table 1 (attached) 
provides maximum root depths for phreatophytes identified at the site showing that some species, such 
as honey mesquite (Prosopis glandulosa) can have roots up to 50 feet deep. Depths to water in the BCW 
and on the east side of National Trails Highway where phreatophytes occur range from 30 feet bgs to 4 
feet bgs. Deep-rooted phreatophytic upland plants may contact COPCs occurring in shallow 
groundwater. Such phreatophytes include mesquite (Prosopis spp.), palo verde (Cercidium sp.), salt 
cedar (Tamarix ramosissima Ledeb.), arrowweed (Pluchea sericea), and catclaw acacia, (Acacia 
greggii), which occur within upland areas near the river and in the BCW where depths to water are also 
within potential root zones (Figure 2). Consistent with this information, mesquite and palo verde grow in 
the BCW in areas with water table depths up to 50 feet bgs (Figure 3; Figure 5-3 in CH2M HILL, 2009). 
The shallower-rooted salt cedar (Tamarix ramosissima Ledeb.) is found where the depth to groundwater 

                                                                                                                                                                                                                                                                                                                                                                                                                      
5 Sorenson, M.A. , D.R. Parker, and J. T. Trumble. 2009. Effects of pollutant accumulation by the invasive weed saltcedar (Tamarix ramosissima) on the biological control agent Diorhabda elongata (Coleoptera: Chrysomelidae) Environmental Pollution 157: 384–391. 

6 Aldrich, M.V., J.L. Gardea-Torresdey, J.R. Peralta-Videa, and J.G. Parsons. 2003. Uptake and Reduction of Cr(VI) to Cr(III) by Mesquite (Prosopis spp.): Chromate-Plant Interaction in Hydroponics and Solid Media Studied Using XAS. Environ. Sci. Technol. 37, pp. 1859-1864. 

7 Adriano, D.C. 2001. Trace elements in terrestrial environments: biogeochemistry, bioavailability, and risks of metals. P. 607. Springer. 
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is 4 to 32 feet bgs (or where there is surface water) (Figure 2), which is consistent with its reported 
maximum rooting depths of about 25 feet (Table 1). Therefore, the concentrations of COPCs in 
groundwater underlying the deeply-rooted plants are of interest and are evaluated further below. 

The maximum detected concentrations of COPCs in shallow groundwater wells collocated, or nearest, 
the areas where mesquite, palo verde, salt cedar, catclaw acacia, and arrowweed occur were evaluated 
as screening level exposure point concentrations. The maximum detected hexavalent chromium 
concentration in a shallow well co-located with salt cedar and arrowweed along the east side of National 
Trails Highway is 0.148 mg/L in well PE-1 (by comparison the background UTL is 0.0318 mg/L), and the 
maximum molybdenum concentration in this area is 0.1 mg/L in well MW-30-30 (versus a background 
UTL of 0.0363 mg/L) (Figure 3). Selenium concentrations in these wells did not exceed the background 
UTL of 0.0103 mg/L.  

The maximum detection of hexavalent chromium in the BCW where the phreatophytes grow or bounding 
areas where they grow (see MW-41S, MW-13, MW-11 on Figure 3) is 1.71 mg/L. The maximum 
selenium concentration was 0.0136 mg/L at MW-11, slightly greater than the background UTL (0.0103 
mg/L). The maximum molybdenum concentration (0.035 mg/L) in this area did not exceed the 
background UTL.  

The maximum COPC concentrations in groundwater described above are not associated with 
phytotoxicity, and therefore, effects would not be predicted in the study area. The maximum hexavalent 
chromium concentration in the BCW (within or bounding the area occupied by phreatophyes) is below 
levels believed to be toxic to phreatophytic plants such as salt cedar and mesquite. A no observable 
adverse effects concentration (NOAEC) of 2 mg/L for hexavalent chromium was reported in Sorenson et 
al. (20095) for salt cedar. Mesquite (Prosopis spp.) tolerates hexavalent chromium in solutions of up to 
125 mg/L when grown in agar and 80 mg/L when grown hydroponically (Aldrich et al., 20036) indicating a 
hexavalent chromium NOAEC for mesquite of 80 mg/L. Hexavalent chromium concentrations in shallow 
groundwater in the upland east of National Trails Highway are at least an order of magnitude lower than 
those observed in the BCW at MW-11; therefore, phytotoxicity due to hexavalent chromium would not be 
predicted in either area. Similarly, the maximum concentrations for selenium are below the NOAEC of 2 
mg/L reported for salt cedar in Sorenson et al. (2009). Molybdenum concentrations are orders of 
magnitude below the lowest observable adverse effects concentration (LOAEC) of 96 mg/L reported for 
the molybdenum-sensitive species such as bush bean (Adriano, 20017). Assuming a factor of 10 
reduction in concentration to extrapolate from the LOAEC to a NOAEC for molybdenum, the maximum 
groundwater concentration (0.1 mg/L) is still well below the NOAEC (9.6 mg/L). Therefore, the exposure 
pathway from chemically affected groundwater to phreatophytes is insignificant because maximum 
concentrations in shallow groundwater underlying these plant communities are very low relative to 
concentrations known to be phytotoxic. 
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HERD-
SRS GC 

Intro 

 In general, the approach taken in evaluating cancer risks and non-cancer hazards (in individual wells) to 
potential future receptors using groundwater (impacted by activities at SWMU1/AOC1 and SWMU2) as a 
potable source is acceptable to HERD. Standard methodologies and default exposure assumptions 
recommended by the USEPA and California EPA were used to estimate risks/hazards to potential future 
residents. However, as discussed below (comments # 9, 10 and 11), HERD does not recommend the use 
of site-wide averaging of contaminant concentrations or the sensitivity analysis as a means for eliminating 
chemicals of potential concern (COPC). For estimating non- cancer hazards resulting from exposures to 
molybdenum in groundwater, HERD recommends using USEPA's existing oral reference dose (RfDo) for 
the metal, rather than the tolerable upper intake level (UL) developed by the Institute of Medicine (IOM). 
Finally, HERD recommends that COPCs in groundwater should be remediated to levels where the 
cumulative cancer risks and non-cancer hazards for each  individual well, meets risk management goals 
(comment # 12).  

See responses to comments HERD-SRS GC7, HERD-SRS GC 9, HERD-SRS GC 10, and HERD-SRS 
GC 11 below. 

 

HERD-
SRS GC1 

 Title of report: Please modify the title of the report as follows: "Human and Ecological Risk Assessment of 
Groundwater Impacted by Activities at SWMU1/AOC1 and SWMU2, PG&E Topock Facility, Needles, 
California". The current title of the report implies that the risk assessment pertains to groundwater located 
beneath the entire area, regardless of source of contamination. 

We concur with the recommended change in the title. Although the risk assessment presents estimated 
risks and noncancer hazards for chemicals detected in groundwater anywhere across the site, including 
chemicals that are determined to not be associated with releases from SWMU1 /AOC 1 and SWMU 2, 
the chemicals of concern (COCs) that get carried forward to the Corrective Measures Study/Feasibility 
Study (CMS/FS) being prepared for SWMU 1/AOC 1 are: 1) those constituents that are determined to be 
present in site groundwater at levels of potential concern to future hypothetical residential groundwater 
users, and 2) likely associated with groundwater at SWMU 1/AOC 1.  

 

3 

HERD-
SRS GC2 

 Chemicals of Potential Concern (COPC) selection process: HERD defers to DTSC geologist/project 
manager for issues regarding the COPC selection process for groundwater impacted by activities at 
SWMU1/AOC1 and SWMU2. Communications with DTSC management indicates that COPCs in 
groundwater have already been selected for this site, based on comparisons with appropriate background 
data for the region. Details of these analyses can be found in the RFI/RI Volume 2 document. Based on 
this evaluation, the following chemicals were selected (and approved by DTSC) as COPCs in groundwater 
affected by activities at SWMU1/AOC1 and SWMU2: hexavalent chromium, molybdenum, nitrate, and 
selenium. As such, HERD evaluated only those chemicals that were determined to be COPCs in site 
groundwater, for cancer risks and non-cancer hazards to potential future residents. It should be noted here 
that the groundwater risk assessment will be revisited if ongoing monitoring or investigation (e.g., soil 
sampling results) indicate that additional COPCs may be present in site groundwater. As noted in the 
current report, the groundwater risk assessment (GWRA) was conducted prior to completion of 
contaminant delineation in site soils.  

Comment noted. No response necessary. No 
change 

HERD-
SRS GC3 

 Hexavalent chromium risk assessment: HERD notes that PG&E may be required to revise the risk 
assessment portion for hexavalent chromium, should it be reclassified (in the future) as an oral carcinogen 

Comment noted about the potential reclassification of hexavalent chromium as an oral carcinogen. The 
GWRA acknowledges this uncertainty in Section 9.5. We want to clarify, however, that the GWRA does 

No 
change 
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by either the USEPA or California EPA. Recent studies by the National Toxicology Program (NTP) of the 
U.S. Department of Health and Human Services, reveal that hexavalent chromium can cause cancer in 
laboratory animals at multiple sites when administered in drinking water 
(http://ntp.niehs.nih.gov/index.cfm?obiectid=ElC04561-F1F6-975E-7B21E8B231BAB44F). This may affect 
groundwater remediation goals for the site. Currently, PG&E is proposing to remediate hexavalent 
chromium to the California Maximum Contaminant Level (MCL) for total chromium, which is 50 ug/L.  

not make statements about proposing to cleanup to the California MCL for total chromium of 50 µg/l. The 
selection of the ultimate cleanup goal will be determined in the CMS/FS. 

HERD-
SRS GC4 

 Cleanup goal for hexavalent chromium: HERD does not recommend using the MCL for total chromium (50 
ug/L) as the groundwater cleanup goal for hexavalent chromium, instead of the calculated risk-based value 
(46 ug/L). Although the values are similar, the approach of using an ARAR for total chromium, in place of 
the calculated risk-based cleanup goal is not an acceptable procedure. The GWRA states that "as an 
ARAR exists for hexavalent chromium (i.e., the California MCL of 50 ug/L for total chromium), the ARAR 
will be used in preference over the risk-based criteria as the applicable drinking water criteria in the 
upcoming CMSIFS process". HERD also notes that the MCL of 50 ug/L applies to total chromium, and 
should not be used interchangeably with hexavalent chromium. 

 

The GWRA will be revised to clarify that the risk assessment does not determine the ultimate level of 
remediation that needs to occur at the site. Discussions about the remedial action objectives, and 
decisions regarding the final remedial goals will be determined in the CMS/FS. Section 8 of the GWRA 
will present both the legally enforceable drinking water criteria (MCLs), and the risk-based criteria for all 
COCs, and will clarify that this range of potential remedial goals may be considered in the CMS/FS.  

3 

HERD-
SRS GC5 

 Selenium: Review of groundwater data indicate that selenium concentrations are significantly elevated 
above background concentrations (1 0.3 ug/L) in one (TW-1) out of 76 wells. TW-1 is located within the 
PG&E property. According to DTSC project geologist, elevated levels of selenium track with fluctuations in 
hexavalent chromium within this well, and thus may be related to releases at the site (see March 4,2009, 
memorandum titled "Responses to PG&E February 18,2009 Comments Regarding the December 2008 
RFI/RI Volume 2 Addendum Report, PG&E Topock Compressor Station, Needles, California"). Based on 
non-cancer hazard estimates, selenium alone exceeds a non-cancer hazard quotient of 1 (HQ = 2.0) at 
TW-1, and therefore contributes significantly to unacceptable cumulative non-cancer hazard for the well, 
and subsequently for the site.  

According to the report, site-wide averaging of selenium concentrations for "in-plume" and "out-of-plume" 
wells will result is non-cancer hazards below 1 (see page 7-18). As discussed in comment # 9, site-wide 
averaging of data will dilute out localized hot-spots of contamination (e.g., TW-1), and result in 
underestimation of risks/hazards to potential future receptors. For example, combining the elevated levels 
of selenium within TW-1, with results from the other 75 wells, artificially lowers the exposure point 
concentrations (EPC) and therefore the non-cancer hazard associated with selenium within this particular 
area. Although the groundwater within the PG&E property is not currently being used as a potable source, 
it is designated for beneficial use and could be implemented for such purposes in the future. 

 

The current GWRA concludes that selenium is not likely to pose adverse health effects to hypothetical 
future groundwater users because there is only one well, across the entire site, where selenium exceeds 
the hazard index (HI) of 1 (with an HI of 2.0). The in-plume and out-of-plume discussions in the risk 
assessment do not affect the ultimate recommendation in the GWRA that selenium is not a significant 
risk issue; the information about in-plume and out-of-plume concentrations is merely an additional line of 
evidence presented to help provide context to the overall significance of selenium. 

Nonetheless, as directed by DTSC and DOI, the text of the GWRA will be revised to indicate that they 
consider any individual well with an HI> 1 to be of potential concern, and selenium will be retained as a 
COC for evaluation in the CMS/FS.  

1 



 
 
RESPONSE TO COMMENTS 
Comments on the February 2009 Draft Groundwater Human Health and Ecological Risk Assessment Note: Most references cited in responses can be found in the reference list of the GWRA. 
Pacific Gas and Electric, Topock Compressor Station, Needles, California Those not provided in the GWRA are either footnoted or sufficiently described in text. 
 

GWRA RTCs 052909.doc   11 

Comment Categories 
1. Substantive comments that affect the outcome or conclusions. 
2. Comments on philosophy or approach to the assessment that don’t affect the outcome or conclusions (but may require significant revisions to the document) 
3. Editorial comments on text that don’t affect the outcome or conclusions 

Comment Number Code Legend 
 For ease of use, the comments have been organized in alpha-numeric order. 
 CRIT  Colorado River Indian Tribes (submitted by Envirometrix Corporation) 
 DOI  U.S. Department of the Interior (submitted by Pam S. Innis on behalf of DOI, U.S. Bureau of Land Management, the U.S. Fish and Wildlife Service, and the Bureau of Reclamation collectively) 
 FMIT  Fort Mojave Indian Tribe (submitted by Michael J. Sullivan, PhD, CIH) 
 HERD-JME Department of Toxic Substances Control, Human and Ecological Risk Division (submitted by J. Michael Eichelberger, PhD) 
 HERD-SRS Department of Toxic Substances Control, Human and Ecological Risk Division (submitted by Shukla Roy-Semmen, PhD) 
 MWD  Metropolitan Water District (submitted by Bart Koch) 
 
Comment 
Number 

Section/ 
Page Comment Response 

Comment 
Category 

HERD-
SRS GC6 

 Nitrate: As demonstrated in the report, non-cancer hazards resulting from potential future exposures to 
nitrates in groundwater exceeds an HQ of 1 in several wells, and therefore contributes significantly to 
unacceptable hazards to potential future residents at the site, who may be exposed to groundwater 
originating from these individual wells. As discussed in comment # 9, site-wide averaging of groundwater 
data from all wells on-site will dilute out hot-spots of contamination and lead to underestimation of non-
cancer hazards. Similarly, when estimating EPCs, replacing maximum detected concentrations (in wells 
with fewer than eight samples, or greater than five non-detects), with average concentrations may result in 
underestimation of non-cancer hazards from nitrates. 

 

The site-wide averaging is not used in the GWRA as a means of dismissing nitrate. Nitrate was 
dismissed in the GWRA because at the time it was not believed to be related to releases from 
SWMU 1/AOC 1. The DTSC, in their comments on the RFI/RI Volume 2 Addendum (CH2M HILL, 
2008a), requested that nitrate be a COPC; therefore, the GWRA will be revised consistent with DTSC’s 
direction. The final GWRA will recommend that nitrate be retained as a COC for evaluation in the 
CMS/FS. 

1 

HERD-
SRS GC7 

 Molybdenum non-cancer hazard estimates: HERD does not concur with the approach taken in evaluating 
non-cancer hazards associated with molybdenum in site groundwater. In the GWRA, revised non-cancer 
hazards for molybdenum were estimated where USEPA's existing oral reference dose (RfDo) for 
molybdenum (0.005 mg/kg/d) was replaced with Institute of Medicine's (10M) tolerable upper intake levels 
(UL), for the metal (0.03 mg/kg/d). The GWRA states that the RfDo for molybdenum listed on USEPA's 
website" has serious flaws", and therefore should not be used in the risk assessment. HERD does not 
recommend using toxicity factors that have not been officially peer-review and accepted by the appropriate 
regulatory agencies. The hierarchy for source of toxicity values is as follows: California EPA's Office of 
Environmental Health Hazard Assessment (OEHHA), USEPA's Integrated Risk Information System (IRIS), 
USEPA's Provisional Peer-Reviewed Toxicity Values (PPRTV), USEPA's Health Effects Assessment 
Summary Tables (HEAST) and Centers for Disease Control and Prevention (CDC)'s Agency for Toxic 
Substances and Disease Registry (ATSDR). Based on this hierarchy, USEPA's current RfDo for 
molybdenum (0.005 mg/kg/day) should be used in estimating non-cancer hazards to populations who may 
use the groundwater as a potable source. The objective of having a hierarchy for toxicity values is that a 
consistent approach for risk assessments is followed for all sites. As an example, although more recent 
data suggests that hexavalent chromium is a carcinogen via the oral route of exposure (NTP, 2007), the 
GWRA does not incorporate this information into the current assessment, since neither the California EPA 
nor the USEPA have officially adopted these values (see comment #3). In the current report, hexavalent 
chromium was only evaluated as a non-carcinogen. 

The GWRA presents two approaches to evaluation of the non-cancer toxicity of molybdenum. The first 
uses the USEPA IRIS oral reference dose (RfDo) of 0.005 mg/kg/day. Use of the IRIS RfDo follows the 
DTSC hierarchy for selection of toxicity value. Per DTSC’s request, the GWRA will be revised to present 
conclusions for molybdenum as a COC based solely on this evaluation, and the main text of the GWRA 
will remove the discussions related to the essential nutrient evaluation. However, the alternate evaluation 
based on consideration of molybdenum as an essential nutrient will be retained to provide perspective 
for risk management decisions to be made in the CMS/FS. The alternative evaluation is presented in 
Appendix M, and will be modified to include an acknowledgement that the appendix is not being 
approved by DTSC but is being presented for additional information and context.  

Evaluation of molybdenum as an essential nutrient was conducted and presented for the following 
reasons: 

1) The well-by-well evaluation in the GWRA indicated the molybdenum was a potential health concern 
for some wells (i.e., HI > 1). 

2) Framework for Metals Risk Assessment (FMRA) guidance (USEPA, 2007b) advises consideration of 
essential nutrient status for metals, balancing both beneficial and toxicity characteristics in the 
approach for human health risk assessment (see pages 1-10, 2-15, 4-15, and 4-16 of that 
document). 

3) The government resource publication for essential nutrient standards Dietary Reference Intakes for 
Vitamin A, Vitamin K, Arsenic, Boron, Chromium, Copper, Iodine, Iron, Manganese, Molybdenum, 
Nickel, Silicone, Vanadium, and Zinc (DRI) (IOM, 2001) challenges the validity of the 1993 IRIS 
RfDo for molybdenum, and presents an alternate upper bound safe consumption level, the tolerable 
upper intake level (UL). 
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4) USEPA staff serving as the compound manager for molybdenum toxicity evaluations was consulted 
directly to determine that agency’s view of using the IRIS RfDo for molybdenum versus the UL for 
hazard estimates. USEPA’s advice was that the RfDo listed in IRIS is indeed flawed as indicated in 
the IOM document, and that the UL provides a better indication of potential health concerns for 
molybdenum hazard (Donohue, personal communication 2009). 

In accordance with the FMRA (USEPA, 2007) “Essentiality this should be viewed as part of the overall 
dose-response relationship for those metals shown to be essential, and the shape of this relationship can 
vary among organisms. For a given population, ‘reference doses’ designed to protect from toxicity of 
excesses should not be set below doses identified as essential. Essential doses are typically life stage 
and gender specific.” See pages 1-10 and 4-16 of that document. In accordance with FMRA, 
consideration of essential intake requirements for various age ranges (and both genders), dietary intake 
for molybdenum, and toxicity responses were all factors included in the alternate evaluation for 
molybdenum presented in Appendix M of the GWRA. 

The FMRA also cites the DRI as the source for essential nutrient information (see page 4-17) and 
describes the UL found in the DRI document as follows:  “They also developed a tolerable upper intake 
level (UL), which is the highest level of daily nutrient intake that is likely to pose no risk of adverse health 
effects to almost all individuals in the general population. The UL is based on a risk assessment model 
similar to that used by EPA to set the RfDs and is intended to protect the population from adverse health 
effects resulting from excess exposure to a compound.” 

ARCADIS’ review of the DRI chapter for molybdenum (IOM, 2001) revealed that IOM deemed the IRIS 
1993 RfDo to be flawed, and that the UL was recommended for use in risk assessment hazard 
evaluation for this essential nutrient. It is notable that safe levels of intake for molybdenum cover a broad 
range, the low end being the recommended daily allowance (RDA) of 34 µg/day and the high end being 
the UL of 2,000 µg/day. 

PG&E agrees that adequate peer review and acceptance by appropriate regulatory agencies of toxicity 
values is a preferred approach. Before presenting the alternate evaluation of molybdenum in the GWRA, 
PGE contacted USEPA Headquarters and spoke to the molybdenum compound manager for IRIS. Dr. 
Joyce Donohue confirmed that the IRIS RfD is outdated and that the UL presented in the DRI document 
(IOM, 2001) is the more scientifically valid and appropriate value for hazard evaluation of molybdenum 
for oral intake such as drinking water (Donohue, personal communications February 2009). In a 
subsequent conversation (Donohue personal communication, April 2009) she pointed out that the 1993 
IRIS RfDo was only peer reviewed internally in the agency (consistent with requirements at that time). 
However, the peer review requirements for IRIS have been updated since then and are consistent with 
the peer review process conducted for the IOM DRI publication, which underwent both internal agency 
peer review and external peer review. Dr. Donohue is available to speak directly with DTSC toxicologists 
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to discuss the use of the molybdenum UL versus the IRIS RfDo for hazard evaluation and the toxicity of 
molybdenum. She can be contacted in her office in Washington D.C via email 
(Donohue.Joyce@epamail.epa.gov) or by phone at 202-566-1098. 

In addition to molybdenum, selenium is also an essential nutrient. The revised GWRA will include both 
molybdenum and selenium as COCs. To be consistent with current guidance for addressing metals risk 
assessment for essential nutrients (USEPA, 2007), both molybdenum and selenium will be evaluated for 
toxicity considering both the RfD as indicated in IRIS and information on essentiality as indicated by the 
IOM. This alternate evaluation was presented in the draft GWRA for molybdenum. A section will be 
added to the appendix containing the information on molybdenum to include a similar evaluation for 
selenium for consideration in risk management decisions. 

ARCADIS is not aware of a peer reviewed value as being available for hexavalent chromium as an oral 
carcinogen, and thus did not include this in the GWRA, as it would be speculative at this point. However, 
the GWRA does acknowledge that OEHHA is likely going to be publishing an oral cancer slope factor for 
hexavalent chromium at some point in the future (see Section 9.5 of the GWRA). Further, the USEPA 
IRIS website shows tracking for the development of the fully peer reviewed hexavalent chromium 
assessment as projected to be completed in late 2012. At such time as a peer reviewed value is 
available, as is the case for any COPC, it will be considered in the risk assessment and associated risk 
management decisions. 

HERD-
SRS GC8 

 Surface water evaluation: As noted in comment #I, hexavalent chromium, molybdenum, selenium and 
nitrate were the only COPCs (resulting from activities at SWMUIIAOCI) identified in groundwater at the site. 
As such, HERD evaluated only the above-mentioned COPCs, for impacts of activities at SWMU1/AOC1 
and SWMU2 to the Colorado River. A review of the surface water data, collected between 1997 and 2007 
and presented in Appendices B and C, indicates that the upstream and downstream concentrations of the 
four COPCs are similar (communications with DTSC management). Based on these results, the four 
identified COPCs do not appear to pose unacceptable risks/hazards to receptors who may have come in 
contact with the surface waters at the site, over that ten (10) year monitoring period. This does not take into 
consideration future conditions at the site, where release of COPCs into surface waters may occur. 

Comment and concurrence with GWRA conclusions noted. No 
change 

HERD-
SRS GC9 

 Well-by-well vs. site-wide risk assessment: HERD found that the human health risk assessment (HHRA) 
conducted on a well-by-well basis is a more appropriate approach for evaluating risks/hazards to receptors 
who may use the groundwater as a potable source. Each well potentially represents a separate exposure 
scenario, and is therefore most representative of situations where individuals may come in contact with the 
contaminated groundwater through use of private wells. Using site-wide averaging will result in 
underestimation of EPCs, since contaminants localized in one area will be diluted out during the averaging 
process. For example, see selenium data. 

Site-wide averaging is not used as a basis for recommendations. It is just an additional line of evidence, 
consistent with our approach set forth in the approved RAWP, which provides the risk managers with 
useful information for consideration along with the CMS/FS findings. 

No 
change 
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HERD-
SRS 

GC10 

 ln-plume vs. out-of plume HHRA for COPC: HERD notes that the groundwater plume delineated at the site 
applies only to hexavalent chromium, and should not be used interchangeably with other COPCs. As such, 
estimating risks/hazards for all other groundwater COPC using "in-plume" and "out-of- plume" wells is not 
reasonable, and therefore unacceptable to HERD. 

In-plume versus out-of-plume analysis is provided as an additional line of evidence, but it is not used to 
dismiss chemicals or risk issues. It is consistent with the approach set forth in the RAWP, and we 
recommend the analysis be presented in the document. Further, we note that releases of hexavalent 
chromium from SWMU 1/AOC 1 provides a reasonable and conservative tracer of the flow of 
groundwater from SWMU 1/AOC 1, and thus provides a footprint that would contain the area of any other 
chemicals that may have been transported by groundwater from SWMU 1/AOC 1. This fact was part of 
the rationale for proposing the “in-plume” and ”out-of-plume” analysis in the RAWP. 

2 

HERD-
SRS 

GC11 

 Sensitivity analyses: HERD does not recommend using the sensitivity analyses as a means for eliminating 
COPCs from the list of chemicals posing unacceptable non-cancer hazards for groundwater at the site. In 
the report, average concentrations were used as the EPCs in cases where maximum concentrations (in the 
wells with fewer than eight samples or greater than five non-detects) predicted unacceptable risks/hazards. 
Average concentrations are more representative of central tendency exposure (CTE), rather than 
reasonable maximum exposure (RME) concentrations. In the absence of an adequate number of data 
points, using the maximum concentration is more representative of the upper-bound risks/hazards. Another 
alternative to using maximum concentration as the EPC is to collect more data points through additional 
sampling. HERD recommends that the sensitivity analyses discussion be transferred to uncertainty 
assessment section (chapter 9) of the GWRA. 

Currently, the sensitivity analysis is not used to eliminate any COPCs from the list of chemicals posing 
unacceptable noncancer hazards for groundwater at the site. We do believe, however, that the sensitivity 
analysis is an important part of the analysis, and that is it very important for risk managers to understand 
the extent to which decisions might be made by relying on one detected concentration (as an example). 
The sensitivity analysis is currently presented in Appendix F of the GWRA, and the major implications of 
the sensitivity analysis are presented in the body of the risk assessment. We recommend that the 
sensitivity analysis remain integrated into the GWRA, as currently presented. However, as discussed 
with the agencies, the text will be reviewed and revised, as appropriate, and clarified to explain that the 
sensitivity analysis is not used to eliminate chemicals as COPCs from the GWRA. 

2 

HERD-
SRS 

GC12 

 Remediation goals: HERD recommends that contaminants in groundwater be remediated such that 
estimated cumulative cancer risks and non-cancer hazards in each individual well meet risk-management 
goals. 

See responses to comments HERD-SRS GC 5, HERD-SRS GC6, and HERD-SRS GC 7 above.  

HERD-
SRS SC1 

Section 3 Page 3-12: The report did not include total chromium in the GWRA evaluation. This is acceptable to HERD, 
as long as the total chromium concentration detected in groundwater is approximately equivalent to the 
hexavalent chromium concentration in the same groundwater well. If this observation changes significantly 
in the future, total chromium should be evaluated separately in the GWRA. 

Prior to the initiation of the GWRA, we discussed the issue of total chromium versus hexavalent 
chromium at length with the members of the RFI team. As stated in the Revised Final RFI/RI Volume 2, 
(CH2M HILL, 2009) “Dissolved total chromium (Cr[T]) is not specifically used for plume delineation 
because essentially all of the dissolved chromium species measured in groundwater at the Topock site 
by the Cr(T) analysis method is Cr(VI). For the Topock site dataset as a whole, there is no statistically 
significant difference between Cr(VI) and dissolved Cr(T) concentrations, as illustrated in graphical 
cross-plots of the RFI/RI chromium groundwater data (Appendix F4).” Based on this information, total 
chromium was not included in the GWRA.  

3 

HERD-
SRS SC2 

Section 7 Table 7-2: Please include a column showing cumulative non-cancer hazards for each of the wells. This requested column exists; it is the far right hand column of the table. No 
change 

HERD-
SRS SC3 

Section 7 Table 7: Please include a table showing non-cancer hazards for a potential future adult resident. The revised GWRA will include a table showing non-cancer hazards for a potential adult resident, as 
requested.  

 

3 
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HERD-
SRS SC4 

Section 7 Table 7-8: Please remove the word "cumulative" from the headings for the columns. These values 
correspond to non-cancer hazards for individual contaminants in the wells. 

The use of the term “cumulative” is appropriate here, as this column is showing the number of wells 
where the individual chemical is a material contributor to a cumulative HI of greater than 1 (as described 
in Appendix K).  

No 
change 

HERD-
SRS 

Closing 

 Overall, the HERD found that the risk assessment for individual wells was conducted in a manner that is 
acceptable to HERD. However, HERD does not concur with the use of site-wide averaging of contaminant 
concentrations and sensitivity analyses, in eliminating chemicals from the COPC list. Groundwater should 
be remediated such that the cumulative risks/hazards to potential future receptors meet risk management 
goals. 

HERD notes that the decisions made in this document are site specific and should not be construed as a 
policy decision applicable to other sites. If you have additional questions please feel free to contact me at 
(714) 484-5448 or Sroysemm@dtsc.ca.qov. 

See responses to comments HERD-SRS GC7, HERD-SRS GC9, HERD-SRS GC10 and HERD-SRS 
GC 11 above. 

No 
change 

MWD C1  MWD does not have any comments on the Risk Assessment. No response required. No 
change 

DOI GC1  The Groundwater Risk Assessment (GWRA) is generally a high quality offering that provides significant 
clarification of the potential human health risks associated with site groundwater contamination. The 
document itself is a superior quality production exhibition. The assessment and exposition is transparent 
and generally reproducible. On the whole, the assessment by and large complies with prevailing guidance; 
however, there are notable exceptions which we discuss below. 
 

No response required. No 
change 

DOI SC1 ES The format of the Executive Summary is satisfactory; however, based on our comments below, we 
anticipate that it will be revised. 

No response required. Changes 
below 

DOI SC2 ES.2.2, 
Page ES-

4, 
Paragrap

h 1, 
3rd 

sentence 

Remove the following words “sparsely vegetated, and”. The requested revision will be incorporated into the final GWRA.  3 

DOI SC3 ES.2.2, 
Page ES-

4, 
Paragrap

h 2, 
Last 

sentence 

Dense monotypic stands of salt cedar do not allow any other plant growth under the canopy. Typically, 
arrowweed grows around the margins of salt cedar and/or around the margins of riparian areas. 

The text will be revised to state: “This plant community is characterized by dense thickets of tamarisk, or 
salt cedar (Tamarix sp.), sometimes with an understory of arrowweed (Pluchea sericea). Salt cedar is 
highly successful in arid climates with saline or alkaline soils and often occurs in monotypic stands in 
riparian areas.” 

3 
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DOI SC4 ES.2.3, 
Page ES-

5, 
Paragrap

h 2, 
Last 

sentence 

Remove the entire sentence. We do not agree that the following sentence should be removed from the GWRA:  “As discussed in the 
RAWP, although future residential use of the USBLM land is unlikely, USDOI has specifically requested 
an evaluation of future residential use on USBLM property”. This is a factual statement, was presented in 
the RAWP, and is an important point to communicate. Please refer to comment DOI SC 13 for additional 
details. 

3 

DOI SC5 ES.3, 
Page ES-

7, 
3rd bullet 

Do the SVOCs and TPHs analyzed for encompass all of the PAHs that were detected? Please refer to Table 3-4b in the GWRA for a summary of all constituents sampled for and detected in 
site groundwater. 

No 
change 

DOI SC6 ES.4, 
Page ES-

8, 
Paragrap

h 1, 
1st 

sentence 

Delete the word ‘relevant’ because this implies that pH and TDS are not important to human health or the 
environment. Changing the sentence to ‘constituents or general chemistry parameters that are not 
applicable to human health or environmental risk assessments’ would express your original intent without 
the negative connotation. 

The requested revision will be incorporated into the final GWRA. 3 

DOI SC7 ES.6, 
Page ES-

11, 
Paragrap

h 2 

Since soil characterization is still revealing additional constituents of potential concern, it will be necessary 
for PG&E to verify that those new constituents (e.g., dioxins) are not in the groundwater. We expect 
groundwater wells to be sampled and analyzed for dioxins. 

Additional analyses of groundwater are currently underway. Nonetheless, as discussed in the RAWP, a 
cutoff date for the analytic data needed to be established in order to proceed with the current GWRA. As 
stated in both the RAWP and the GWRA, the additional groundwater monitoring data may be 
incorporated into the Groundwater Risk Assessment Addendum, if necessary and appropriate. We note, 
however, that the current GWRA is a GWRA for SWMU 1/AOC 1, and the upcoming CMS/FS describes 
the remedy for groundwater associated with SWMU 1/AOC 1.  

 

No 
change 

DOI SC8 ES.7.1, 
Page ES-

13, 
Paragrap

h 1, 
2nd 

sentence 
Section 

6.1, 
Page 6-1, 

2nd 
paragraph 

The term ‘response potency’ is a redundant. Use one or the other but not both. As requested, we will remove the term ‘response’ from this sentence. 3 
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DOI SC9 ES.8.1, 
Page ES-

16, 
Paragrap

h 2, 
2nd 

sentence 
 

The word ‘estimated’ in “estimated EPC” is an unnecessary qualifier. An EPC by definition on page ES-12 
is ‘the estimated average concentration.’. Please check and delete all occurrences of this unnecessary 
qualifier. 

We agree that the definition, up front, of the EPC conveys that the EPC is an estimated value. However, 
because we believe that it is an important point that the exposure concentrations are estimated values of 
potential exposure, we specifically wanted to remind the reader, throughout the report, that the 
exposures presented in the GWRA are estimated values. For these reasons, we believe the ‘estimated’ 
qualifier is important, and we would propose to leave it in. 

3 

DOI SC10 ES.8.4, 
Page ES-

18, 
Table 

There are no superscripts for notes 3 and 4 in the table. Please add superscripts to notes 3 and 4.  

Categorizing frequency and magnitude of contribution is a way to break down the estimated risk so it can 
be explained easily. However, low, medium, and high should have been defined in the RAWP or in a 
Technical Memo for the human health risk assessment. The Synthesis technique summarized here was 
not presented in the RAWP, it does not conform to USEPA RAGS, and the information is insufficient for 
determining which COCs to move forward into the CMS/FS. See comments on Section 7.0. 

The superscripts will be added to the table. 

We developed the categorization technique merely as a way to help organize like-chemicals with other 
like-chemicals, with the idea that it would help the reader absorb a large amount of complicated 
information. When preparing the RAWP, we provided the risk assessment methods consistent with Risk 
Assessment Guidance for Superfund (RAGS) and other applicable guidance. The categorization is not a 
method for estimating risk, it is merely a risk communication tool developed with the benefit of the 
completed risk estimates (which were not available when the RAWP was prepared), and provides 
perspective on relative contribution to risk useful for risk management purposes.  

We do not believe that the categorization provided is inconsistent with risk assessment guidance, 
although we acknowledge that it does not specifically appear as an example synthesis tool in the 
guidance documents. 

See response to comment DOI SC22 for additional discussion regarding the selection of COCs. 

 

3 

DOI SC11 Section 
2.2.2, 

Page 2-3, 
5th 

sentence 

Delete the sentence describing terrestrial wildlife diversity. DTSC requested you to remove it from Eco TM 
#3 and it does not belong here either. The sentence is not true because 1) terrestrial wildlife diversity is not 
low – it is a typical community for the Mojave Desert. The upland, terrace slopes of the lower Colorado 
River around the Topock Compressor Station very disturbed closest to the PG&E fenceline surrounding the 
station, but this disturbance decreases with distance from the facility. Also, the wildlife corridor outside of 
the TCS is not incomplete. We challenge the use of this reference from CH2M Hill (2005a) and request that 
it not be used again. 

Please see response to comment FMIT GC2 for proposed revision to address this comment. Natural 
barriers such as the Chemehuevi Mountains and Colorado River do interrupt movement of some 
terrestrial wildlife species. The text will be revised to narrow the scope of the statement.  

3 

DOI SC12 Section 
2.3.1, 

Page 2-5, 
3rd 

paragraph 

A portion of the Topock Maze occurs within the boundary of the Havasu NWR. Please adjust the text 
accordingly. 

The revised GWRA will acknowledge the presence of the Topock Maze.  3 
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DOI SC13 Section 
2.3.2 

Discusses anticipated future use of the site and adjacent environs and seems to reach a conclusion that 
any future use of groundwater is highly improbable. The assessment acknowledges a potential use of 
groundwater north of I-40 as plausible. This description evolves into a theme that is repeated though-out 
the assessment and which may to lead some readers to downplay and perhaps misunderstand the 
significance of site related constituents impacting groundwater quality. As discussed below, DOI request 
further evaluation on this subject and requests that the thematic expression be modified accordingly. 

The conclusions regarding potential for future groundwater use are reached based on an incomplete 
consideration of factors that contribute a groundwater useability assessment. Aspects that the reader 
needs to be assured have been comprehensively researched and well thought-out include, but are not 
limited to: 1) the existence of legal prohibitions on groundwater use (e.g., covenants, deed restrictions), 2) 
potential need for beneficial uses of groundwater in the future beyond direct human consumption (e.g., 
irrigation), 3) opportunity for groundwater use in a recreational setting (e.g., an extraction well used by 
campers), 4) forthcoming overall water utilization needs in light of regional growth pressures in conjunction 
with resource commitments and availability of the Colorado River to support those needs (e.g., 
implementation of Colorado River Compact in light of pending actions in upper basin states), 5) aquifer 
characteristics and potential future uses (e.g., is their adequate yield to supply a range of plausible uses?). 

Please investigate, complete, and revise this section, and ensuing sections which draw from this section, 
based on this examination. As a guide for this assessment, a premise embracing resource protection and 
renewal in the arid southwest and recognizing the potential opportunities for future population expansion 
and the need for valuable water resources to support that development is recommended. 

 

We acknowledge that the topic of potential future land use is a complicated subject at the site, in part 
because the site consists of property under federal ownership and property that is designated as a 
Wildlife Refuge. The discussion regarding future potential land used was agreed upon in 2007, and the 
descriptions of reasonable future land use were developed based on input from the landowners (as 
specified in DOI 2007). Further, these future land-use descriptions presented in the GWRA were all 
presented in the approved RAWP. As discussed during the May 5, 2009, meeting, DOI concurs that the 
language presented in Section 2.3.2 should remain as currently presented in order to be consistent with 
previous direction from the landowner. 

We do note, however, that the GWRA mentions the beneficial use aspects of the groundwater in Section 
5.4 of the report, and most importantly, evaluates every single groundwater monitoring well under the 
assumption that the groundwater is being used as a potable water source. 

2 

DOI SC14 Section 
3.2.1, 

Page 3-4, 

In consideration of recent findings during the East Ravine investigation, the results of groundwater analysis 
from the new wells in the East Ravine need to be further evaluated in the overall groundwater risk 
assessment.  

As stated in the GWRA, information from the East Ravine, and any other relevant and pertinent 
groundwater data collected after the completion of the Revised Final RFI/RI Volume 2 (CH2M HILL, 
2009) and Addendum (CH2M HILL, 2008a) documents and the associated GWRA, will be incorporated 
into a Groundwater Risk Assessment Addendum, if necessary. 

2 

DOI SC15 Section 
3.2.1.2, 

Page 3-9, 
3rd 

paragraph 

Please compare the data on PAHs in the groundwater data set with the PAHs detected in the soil sampling 
investigation. Provide us with the names of any PAHs that were detected in surface soils but not analyzed 
in groundwater. It will be necessary to collect more groundwater samples to demonstrate that the dioxins 
and pesticides detected in soils have not migrated to the groundwater. 

To address the first part of the comment, PG&E identified the polycyclic aromatic hydrocarbons (PAHs) 
detected in surface soil but not analyzed in groundwater. Only one PAH, 1-methylnaphthalene, was 
detected in surface soil but not analyzed for in groundwater. As indicated above in response to comment 
DOI SC14, any other relevant and pertinent groundwater data that is collected after the completion of the 
GWRA will be incorporated into a Groundwater Risk Assessment Addendum, if necessary. 

No 
change 

DOI SC16 Section 
3.3 Data 
Useability 

DOI is not convinced that the data set used in the GWRA has been suitably scrutinized and evaluated for 
useability and, in turn, whether the GWRA can be relied upon as the foundation to reach conclusions 
regarding its stated purposes. 

Given the length of this comment, the response will be separated into sections, in accordance with the 
numerous topics identified in the comment. 
 

2 
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Section 3-2 of the RAWP in essence defers data validation and useability issues to the RFI/RI Vol. 2 (Jan 
2009) and RFI/RI Addendum (Dec 2008) noting that useability will be evaluated in those RFI/RI documents 
in accordance with four conventional risk assessment guidance’s (see pp 3-14 RAWP). Section 3.3 of the 
GWRA basically defers back to the RAWP. This circular path leads the reader to the RFI/RI Volume 2 and 
its Appendix H (Feb 2009) as the principal source for data quality and useability information. We note that 
there is summary discussion of data quality in Section 3.3 of the GWRA; however, there is no detailed 
analysis and the reader is left with the impression that the GWRA took what was provided in the RFI/RI 
Vol. 2 and Addendum at face value. 

As noted below, Appendix H does not meet the expectations set forth in the RAWP. 

Supporting observations include: 

1) Appendix H is a summary of groundwater data spanning the period 2002 – 2007. Has data 
collected since that time been validated and evaluated for GWRA useability (the topic is not addressed in 
the RFI/RI Addendum). 

2) Appendix H provides only cursory information and does not conform to the risk assessment data 
useability guidance (i.e., those cited in the RAWP). Moreover, neither Appendix H nor the RFI/RI Vol. 2 
main text addresses data useability for risk assessment purposes. In fact, neither even cites the four risk 
assessment data useability guidance’s set forth in the RAWP. 

3)  None of the “data trail” documents (RFI/RI Vol. 2 [and Appendix H] or the RFI/RI Vol. 2 Addendum) 
speak straightforwardly to risk assessment data useability. 

DOI requests PG&E to prepare a risk assessment data useability matrix in tabular form that can provide 
the reader summary information by appropriate time or phase interval. The matrix should pull from existing 
data validation, quality, and useability summaries and should include all topics discussed in Section 3.3.1 
through 3.3.7. Special emphasis should be placed on the following:  

• Analytical suites evaluated  

• Data validation status (percentage validated, number flagged (J R B, etc.) any pertinent validation 
narrative discussing useability issues.  

• Quantitative summary of detection limit performance noting: 

o Number of analysis achieving specified deletion limits  

First, the project has followed regulatory guidance and procedure such that all stakeholders reached the 
conclusion that groundwater impacts associated with releases from SWMU 1/AOC 1 have been 
adequately characterized by approving the Revised final RFI/RI Volume 2 (CH2M HILL, 2009) and 
RFI/RI Volume 2 Addendum (CH2M HILL, 2008a). This review and acceptance was conducted so that 
the project could move forward to the risk assessment/remedy stage of the project. Therefore, we 
believe that the stakeholders had agreed that the dataset used in the GWRA has been suitably 
scrutinized and evaluated for usability and, in turn, that the GWRA can be relied upon as the foundation 
to reach conclusions regarding its stated purpose. If there is sufficient data to reach reasonable 
conclusions regarding the nature, extent, and magnitude of impacts associated with the historical 
releases (untreated releases that occurred between 1951 and 1964), and sufficient data to enter the 
remedy stage of the project, then it is our experience that there is more than sufficient data upon which 
to make reasonable risk-based conclusions.  

We disagree that the GWRA defers back to the RAWP with respect to data usability. It does, as agreed 
upon in the RAWP, refer to the RFI/RI Volume 2, as the document that is intended to describe and fulfill 
essential data usability criteria. The reason the data usability criteria were intended to be set forth and 
discussed in the RFI/RI Volume 2 is that any conclusions that the data are inadequate could lead to the 
corresponding conclusion that data gaps exist and more data needs to be collected. Regardless of 
whether data quality discussions of the RFI/RI Volume 2 were specifically organized into the ‘typical’ five 
data usability criteria, stakeholders agreed that the data was of sufficient quantity and quality to meet the 
fundamental data objectives of the RFI. Appendix H, referred to in this comment, was specifically 
prepared in response to a comment from DOI in which they were concerned that the RFI contained no 
discussion of the data quality objectives (DQOs) or data quality indicators (DQIs) that assure the reader 
that the data is of acceptable quantity and quality to support the conclusions presented. The data quality 
discussions, presented in Appendix H and throughout the rest of the RFI, were approved by USDOI and 
other stakeholders and regulators. It is PG&E’s position that approval of the RFI and its data quality 
discussions is sufficient to move forward to the next step of the project. Further, the GWRA provided 
many additional evaluations with respect to risk assessment data usability (e.g., adequacy of detection 
limits), which support that data from the RFI is of sufficient quality to develop a risk assessment and 
CMS/FS. 

Further, where it was determined that additional data usability information, not highlighted in the RFI/RI 
Volume 2, would be useful to the risk assessment, this information was analyzed and presented in the 
GWRA (e.g., percentage of qualified data; impact of elevated detection limits). And, the overall strengths 
and weaknesses of the dataset for individual constituents/monitoring wells are discussed in Sections 7 
and 9 of the GWRA. 

With respect to comments on the approved Appendix H of the RFI/RI Volume 2: 
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o Specific analytes where detection limit problems are encountered 

o Number of analyses achieving detection limits relative to Risk Based Concentrations 
(RBCs) 

o Number of analysis affected by matrix effects 

• An explicit data quality useability statement.  

This objective presentation and evaluation there of will help ensure that data quality and useability has 
been scrutinized in accordance with expectations set forth in the RAWP and those of comparable 
CERCLA/RCRA projects. Moreover, the presentation and evaluation ease concerns stemming from well 
intended , but caveat laden general statements occasionally found in text (e.g., pp 3-21 “For these reasons, 
data collected over the 10-year investigation period are generally considered comparable, within the 
general limitations expressed during the individual data validation efforts”). Simply stated, we need to have 
a presentation of the information to address question such “what are the limitations, what are the data sets 
with limitations, and how do they affect the analysis”? 

Please see our comment below regarding Figure 4-1 for information related to the request. 

1)  The PG&E Program QAPP (CH2M HILL, 2004b) defines four types of laboratory deliverables. The 
data deliverable requested depends on the DQOs of the individual project. All Topock data packages 
associated with the groundwater investigation are requested at a level 3 or above type deliverable. As 
defined in the PG&E Program QAPP “Level 3 data is appropriate for investigative, confirmatory, or 
closure results. Critical project decisions may be made using this data.” ALL (100%) of the data 
presented in the RFI/RI Volume 2 Addendum was validated to a level 3 as defined in Section 8.2 of 
Appendix D, Quality Assurance Project Plan for Water Quality Sampling and Analysis, of the PG&E 
Topock Program Procedures Manual (CH2M HILL, 2005). 

2)  The information presented in Appendix H and elsewhere in the RFI/RI Volume 2 has been specifically 
organized in the GWRA into the five data usability criteria presented in the RAWP. As such, although the 
information in the RFI wasn’t specifically organized according to the five data usability sections referred 
to by DOI, we believe that much of the fundamental data usability information was contained in this 
document, and where certain additional pieces of information were needed, additional analyses were 
discussed and presented in the GWRA.  

3)  As stated in number 2 above, where the ‘data trail documents’ didn’t speak straightforwardly to data 
usability (e.g., detection limits), this information was presented in the GWRA, and organized according to 
the five data usability criteria.  

The specific elements DOI has requested in item number 3 are contained in the current version of the 
GWRA in the sections noted below.  

 

• Analytical suites evaluated (Tables 3-4a to 3-4e present these in detail). 

• Data validation status (percentage validated, number flagged [J R B, etc.]) and any pertinent 
validation narrative discussing usability issues: 

o Information on the percent of the data that is J-flagged and rejected is specifically 
mentioned in Section 3.3.4.  

o Information regarding blank flags was not provided in the draft GWRA, but will be 
incorporated into the final GWRA. Specifically, the following information regarding blanks 
will be added to Section 3.3.4: 

“Blank flags are not used in data validation for the PG&E Program and are not found in 
the guidance document Contract Laboratory National Functional Guidelines for Inorganic 
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Data Review (USEPA, 1999).” 

• Quantitative summary of detection limit performance noting: 

o Number of analysis achieving specified detection limits:  This is discussed in Section 
3.3.3 and Section 9 text/tables. 

o Specific analytes where detection limit problems are encountered:  This is discussed in 
Section 3.3.3.1 and Section 9 text/tables. 

o Number of analyses achieving detection limits relative to Risk Based Concentrations 
(RBCs):  This is discussed in Section 3.3.3.2 and Section 9 text/tables. 

o Number of analysis affected by matrix effects:  The GWRA doesn’t specifically mention 
the number of analyses affected by matrix effects. However, as matrix effects act to 
raise reporting limits, Sections 9.2.3 and 9.4.2.1 specifically mention the impacts of 
elevated detection limits on the risk assessment.  

• An explicit data quality usability statement was not contained in the RFI/RI. Nonetheless, the 
fundamental elements that contribute to the development of a dataset that is usable for ascertaining 
that characterization is complete (i.e., the conclusion of the approved RFI/RI Volume 2) and that the 
project can move forward to the risk assessment and remedy selection stage of the project, are 
contained in both the RFI/RI Volume 2 and the GWRA. 
 

Based on the above, we believe that the data quality and usability have been scrutinized in accordance 
with expectations set forth in the RAWP and those of comparable CERCLA/RCRA projects. Section 9 
presents a thorough discussion of the key uncertainties associated with each step of the risk 
assessment, including the implications of the dataset, its limitations, and the ultimate impact on the 
analysis and conclusions.  

As discussed with DOI, the various requested data usability elements requested by DOI, that are 
currently presented in the GWRA in the sections identified above, are attached as a Data Usability Table 
(Table 2), and will be presented as an appendix to the revised GWRA.  

 

DOI SC17 Figure 4-1 DOI is concerned with sole reliance on the logic in Figure 4-1 and the goal of erring on the side of The COPC selection process, outlined in Figure 4-1 and related text in the GWRA is robust, entirely 2 
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and 
related 

text. 

protectiveness. The concern is that when an individual well ICOPC maximum concentration exceeds the 
UTL, the ICOPC is subjected to further statistical tests which, in some cases, can lead to an ICOPC being 
deleted from the analysis when, possibly it should be retained for reasons beyond the rationale illustrated 
in Figure 4-1. A case in point is Cr VI in MW 23 where the following is observed: 

• Cmax = 1.02 mg/l (1,020 µg/l) which exceeds the Background UTL of 0.0318 mg/L (by a factor of 32) 
(Table 4-1a). 

• Following the logic and statistical tests, Cr VI at MW 23 is omitted from the GWRA because it passes 
the Gehan test (Table 4-1b). 

• On further inspection of MW 23 results (See pages 23 and 24 of 96 in Table A-1a in Appendix A) 
however, it is apparent that there are considerations other than the mathematic surety and logic of the 
approach that can affect the screening and which should be understood. Consider: 

o Prior to June 12, 2004, Cr VI was consistently reported as 10u (non detect at 10 µg/l. Note 
there are 18 consecutive 10u reports.  

o After June 12, 2004, a pattern of Cr VI detections begins to emerge, some detections less 
to 10 µg/l (perhaps there was a change in sampling or analysis resulting in lower detection 
limits?). 

o The emerging pattern seems to suggest: a) presences of Cr VI in a well supposedly 
considered un affected prior to 2004 and, b) increasing concentrations. 

o The pattern continues though the cut off date of May 6, 2008. 

DOI entered the MW 23 Cr VI data into ProUCL 4 (Did PG&E exclude the 05/06/2008  Field Dup of 23.2 
µg/l J?), computed summary statistics*(see table at end of document) and got the following results. 

These results indicate: 

• The mean (including all 36 entries with 14 non detections treated by ProUCL’s routines) concentration 
just exceeds the background UTL (31.8 µg/l) as do two of non parametric estimates of the UCL95% 
OTM. 

• The mean of “just the 14 detections” – all of which occur after June 12, 2004; however, is 83.6 µg/l 
which is more that double the “all entries” mean and, accordingly about 2.5 times the background UTL. 

consistent with risk assessment guidance, standard practice, and the approved RAWP. In general, this 
approach errs on the conservative side.  

The example that DOI points out, the exclusion of hexavalent chromium from the MW-23 risk evaluation 
is a good example of the situation where an alternative approach (i.e., the inclusion of hexavalent 
chromium in the quantitative risk assessment for MW-23) would not result in any material changes in the 
project. The risk assessment culminates with the identification of the COCs to be carried forward to the 
CMS/FS; this conclusion is unchanged by MW-23 (i.e., regardless of MW-23, hexavalent chromium is 
very clearly a COC that gets carried forward to the remedy stage of the project). It is the role of the 
CMS/FS rather than the GWRA to determine how and where to cleanup the hexavalent chromium.  

There are two principal points/concerns raised in this comment, both of which question the overall 
‘validity’ of the process used to identify the chemicals to be included in the quantitative risk assessment. 
The first concern pertains to those situations in which the maximum detection of a chemical in a well was 
greater than the background UTL, but the additional statistical tests (i.e., the Gehan and the Quantile 
test) support that the presence of the chemical is likely within background concentrations, and thus the 
chemical was not included, at that well, in the quantitative risk assessment. The second concern has to 
do with the use of the background UTLs, as set forth in the approved Groundwater Background Study 
(CH2M HILL, 2008c), as the initial point of comparison to determine whether a chemical is likely present 
above background concentrations. Each of these concerns is discussed further below. 

Concern 1:  Use of statistical population comparison tests (i.e., Gehan and Quantile test) to 
conclude that a chemical is present within background concentrations (and thus not included in 
the risk assessment at that well).  

Discussion of MW-23: 

The comment identifies one well, well MW-23, as an example of situations where the maximum detected 
concentration is greater than the background UTL (for hexavalent chromium), but where hexavalent 
chromium was screened from MW-23 because it passed both populations tests: Gehan and Quantile. 
The Quantile test compares the upper tail of the site and background datasets, which includes the single 
high detection of 1.02 mg/L. Because the Quantile test supports the conclusion that the population is 
below background, it seems likely that the single high detection of 1.02 mg/L is an outlier.  

To check the validity of this conclusion, the outlier test was run in ProUCL to assess the likelihood that 
this single elevated concentration is an outlier. According to the Rosner’s Outlier Test, there is 99% 
likelihood that this result is an outlier. While ProUCL recommends conducting statistical analyses both 
with and without potential outliers, we have conservatively conducted our statistical analysis with the 
inclusion of outliers. In fact, the next highest sample of hexavalent chromium from MW-23 is 23.2 µg/L, a 
level that is actually below the background UTL and the RBC of 46 µg/L, calculated and presented in the 
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• Both UCL95% OTMs both exceed the Cal Groundwater Standard of 50 µg/l. 

• Both UCL95% OTMs also exceed the Risk-Based Concentration (RBC) of 46 µg/l. 

This summary would indicate that we are 95% confident that the mean Cr VI concentration at MW 23 
exceeds: the background UTL, the Cal Groundwater Standard, and the Site-Specific RBC. Based on these 
comparisons, it appears that, although it was screened out by through Figure 4-1, Cr VI in MW 23 poses a 
significant health risk. On this basis, please add MW 23 back into the GWRA. 

This illustration points to other issues discussed below. 

This illustration is concerning because there are other entries in Table 4-1b where an ICOPC with a 
maximum concentration exceeding the background UTL is deleted via the follow on statistical tests. Our 
concern deals not only with the possibility of missing a health risk, but also with other issues stemming 
from sole reliance on purely numerical techniques. Issues that might have been examined and considered 
in the Cr VI / MW 23 example includes, but are not limited to: 

• Is the detection that dominates this assessment (1,020 µg/l) valid?  (See DOI comment regarding Data 
Usability.) 

• Why wasn’t the trend of emerging Cr VI and increasing detections observed and factored into the 
analysis? (Reports provided to the risk assessors in the data useability assessment should have noted 
this.) 

• Are the early year data (before 2004) comparable to the later year’s data? (Again, see our comment 
regarding Data Usability.) 

• In assessing future risks in a dynamic situation, how should time trends be considered?   

• Is the more recent data actually more indicative of what could be expected in the future at MW 23? 

• What is the extent of this type of phenomena throughout the 10 year groundwater surveillance history 
and subsequently the GWRA? 

Please note we are not criticizing PG&E’s use of the screening method; the technique is very powerful 
screening tool that generates an abundance of useful information in a cost-effective manner. However, as 
illustrated, when used in isolation, it is not without potential shortcomings. 

GWRA.  

Note that the validity of this elevated result was assessed in Appendix 2 of CH2M HILL’s Groundwater 
and Surface Water Monitoring Report, Second Quarter 2007. Because MW-23 is a bedrock monitoring 
well, it is “a low-yield well that typically pumps dry during purging and recovers at a very slow rate.” 
Typically, sampling occurred the day following purging; however, during this sampling event, 
groundwater recovery was more rapid allowing the sample to be collected soon after purging. CH2M 
HILL conducted a focused test in June to July 2007 and was not able to recreate the elevated results 
under various purging trials. The origin of the anomalous high result was not determined, so the sample 
result was not rejected and has been included in the dataset. 

We concur with DOI that there does appear to be an increasing trend in hexavalent chromium 
concentrations in MW-23 since 2003. However, evaluation of the data at MW-23 indicates that the 
maximum detection of 1.02 mg/L does not appear to be reflective of the overall trend, and as described 
above, the next highest concentration of hexavalent chromium is 23.2 µg/L. Most importantly, the 
treatment of hexavalent chromium in MW-23 in the GWRA does not represent an example of ”unseen 
and unintended faults.” The conclusion of the risk assessment is that hexavalent chromium is a COC, 
and the CMS/FS will address how and where the remediation will occur. None of this is changed by the 
fact that MW-23 was not included in the quantitative risk assessment. And, as the stakeholders are 
aware, the elevated concentrations of hexavalent chromium around MW-23 are being further explored 
through the additional data collection efforts occurring around the East Ravine. 

General Discussion of Approach 

We reiterate that we used a conservative screening approach whereby well/chemical pairs were 
screened out only when both the median population test (Mann-Whitney or Gehan) and the quantile test 
(comparing the upper tails) agreed that site concentrations are less than or equal to background 
concentrations.  

Of 440 well/chemical pairs that had a maximum detection greater than the associated UTL, 192 (44 
percent) well/chemical pairs were further analyzed by population tests. Only 19 (4.3 percent) 
well/chemical pairs were screened out of the risk assessment. In order to further evaluate the concern 
posed by DOI, the 19 well/chemical pairs that were screened out of the risk assessment because of the 
statistical population comparison tests were examined in further detail. The summary statistics for each 
of the chemical/wells pairs, including number of detections, number of samples greater than the 
background UTL, and the 95% upper confidence limit (UCL) are all presented in the attached Table 3. 
Also attached, as Table 4, are the results of each of the individual sampling events for these chemicals, 
to facilitate the reviewers more detailed evaluation of the data. 

As indicated in Table 3 (attached), of the 19 well/chemical pairs screened out of the risk assessment, 
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This concern with confidence in the screening process is exacerbated when it is recognized the 
background UTL95%95% used as the initial screening tool is not a highly conservative screening metric. 
As indicated in USEPA Guidance, the UTL is actually an upper end of the range yardstick often used to 
identify outliers (Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA 
Sites). When set at the 95% 95% gauging point, an IPCOC is flagged for consideration only if its maximum 
concentration is a high end outlier. There could be numerous IPCOC detections just below the gauging 
level; well outside the background distribution’s central tendency range and the IPCOC dismissed from the 
analysis. For reference, at the Department of Energy’s Rocky Flats Environmental Technology Site, the 
UTL95%95% was rejected by stakeholders because it was not a conservative tool. Please note that this 
comparison technique does not recognize the statistical issue of multiple comparison which further 
underscores the need to use it with some caution and consideration of other factors, particularly involving 
close calls. 

DOI requires that PG&E consider these issues and develop a management system that will ensure that 
COPC screening processes such as those set forth in 4-1, 4-2, 4-3, and 4-4 do not contain unseen and un 
intended faults such as that describe above and, importantly, that the GWRA results are trued with RI/RFI 
observations and that the data used in the screening process has been adequately examined to ensure its 
useability for the GWRA. 

*Computed Summary Statistics Table 

Parameter/Statistic Result 

Distribution  Data do not follow 
discernable distribution 

Mean (of all 36 entries) 34.6 µg/l 

Mean (of 14 detections) 83.8 µg/l 

UCL 95 OTM (Chebyshev) 160.2 µg/l 

UCL 95 OTM (ProUCL “Suggested) 94.2 µg/l 

These results basically match PG&E’s. 
 

only four (0.9 percent) have a calculated 95%UCL above the associated background UTL. These four 
well/chemical pairs are hexavalent chromium in MW-23, vanadium in MW-34-80, vanadium in MW-37D, 
and zinc in OW-5M. Each of these four chemical/well pairs has a single distinct elevated concentration, 
with ratios of the highest to second highest observed concentration of 44, 16, 10, and 7.5, respectively. 
The 95%UCLs are dominated by the single elevated concentration. The outlier test using ProUCL was 
run for these four chemical/well pairs. In every case, ProUCL reports that the single elevated 
concentration is 99% likely to be an outlier. 

The zinc outlier of 278 µg/L was “J” flagged as estimated because zinc was not detected in the 
associated field duplicate with an RL of 10 µg/L (see CH2M HILL’s Groundwater and Surface Water 
Monitoring Report, Fourth Quarter 2007.). As indicated in the GWRA, all data containing “J” flags were 
included in the GWRA. We note that not only is zinc not a COPC associated with SWMU 1/AOC 1, the 
maximum detection of zinc, 0.278 mg/L, is more than an order of magnitude below the RBC of 4.7 mg/L 
(as presented in Appendix N). Accordingly, we do not believe that the one high hit of zinc, at this one 
well, affects any of the conclusions established in the GWRA.  

The RFI/RI Volume 2 discusses the high vanadium concentrations, and states that they are likely due to 
laboratory analytical issues. “Of the 14 [vanadium] samples in plume or plume flowpath wells that have 
exceeded UTL, ten were from a single sampling event in March 2005. Nine of these ten were reported as 
anomalous at the time (CH2M HILL, 2005a)8 and re-sampling in June 2005 showed vanadium values 
back in normal range (below UTL), suggesting that laboratory analytical issues were the source of the 
elevated concentrations.” (CH2M Hill, RFI/RI Volume 2, 2009) Both outlier vanadium samples are from 
the single sampling event in March 2005 mentioned above. Accordingly, these two potential vanadium 
samples were not overlooked, do not represent an example of unseen and unintended faults, and were 
deliberately and conservatively included in the GWRA dataset because they were not rejected from the 
database during the data quality assessment process (which occurs per the approved QAPP). As 
vanadium is not a COPC that is associated with potential releases from SWMU 1/AOC 1, additional 
focus on these two particular wells was not deemed necessary or relevant to the overall conclusions of 
the GWRA or the CMS/FS.  

As requested, the temporal trends of vanadium in MW-34-80, vanadium in MW-37D and zinc in OW-5M 
were evaluated. There does not appear to be increasing concentrations over time in any of these 
chemical/well pairs. 

In summary, based on this analysis, we believe that the approach documented in the GWRA is 
sufficiently conservative, has appropriately excluded wells based on a conservative comparison to 
background populations, and is not resulting in unseen and unintended faults that in any manner that 
affect the overall conclusions of the GWRA. We propose to include the above analysis and discussion in 

                                                      
8 CH2M Hill. 2005a. Technical Memorandum: Response to DTSC October 11, 2005 Comment on PG&E Topock Groundwater Title 22 Metals Sampling. November 11. 
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the uncertainty section of the GWRA. 

Concern 2:  Use of the background UTLs as the initial point of comparison to determine whether 
a chemical is likely present above background concentrations.  

As indicated in the comment, if the maximum concentration of a chemical at a given well is below the 
background UTL, as established in the Groundwater Background Study (CH2M HILL, 2008c), the 
chemical is determined to be within background concentrations and thus is not evaluated further. This 
approach was very specifically and clearly set forth in the RAWP, which was approved by all 
stakeholders, and is entirely consistent with CalEPA guidance (CalEPA, 19979). Based on our 
conference call with DOI and DTSC on April 20, 2009, we understand that DOI will not require further 
evaluation, analysis, or discussion of this approach.  
 

DOI SC18 Section 
4.1.1, 

Page 4-2 
to 4-4. 

Please discuss how PG&E arrived at using the Form 1 Hypothesis Test for the background comparison 
tests and evaluate GWRA implications for its use. In ProUCL the selection of Form 1 (Ho: Site <= 
Background) or Form 2 (Ho: Site => Background) shifts the power of the test. For close calls and other 
reasons discussed below (i.e., data sets that are similar) Form 2 is the more conservative test. That is, 
Form 2 of the test is more likely to result in including rather than rejecting an ICOPC; from a protectiveness 
perspective, Form 2 is preferred. One USEPA Guidance (Multi-Agency Radiation Survey and Site 
Investigation Manual), recommends the Form 2 hypotheses for this reason. USEPA’s Guidance for 
Comparing Background and Chemical Concentrations in Soil for CERCLA Sites does not make a policy 
recommendation on the issue; however, the guidance does identify two serious problems with the Form 1 
test; one dealing with lack of power to detect small difference when larger data sets are involved (as could 
be the case with the Site wide comparisons) and the second dealing with a lack of power when situations 
where insufficient data are available (as might be the case when the well-by-well comparison are made). 
USEPA Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites 
urges users to give careful consideration to selection of the form of the hypothesis test. 

The use of Form 1 of the null hypothesis is based on and consistent with DTSC’s guidance (Cal/EPA, 
19979) 

Moreover, the USEPA MARSSIM recommends Form 2 of the null hypothesis in cases where the primary 
goal is to evaluate compliance with a radiological release criterion. However, this guidance recommends 
Form 1 of the null hypothesis in cases where the primary goal is to evaluate whether a radiological 
release is distinguishable from background. The latter case is much more closely related to our use of 
the null hypothesis: to evaluate if chemical concentrations in groundwater are distinguishable from 
background concentrations (USEPA, 2000; Appendix D, page 17). 

Considering USEPA’s background guidance, we believe the reviewer has misinterpreted the first 
concern regarding Form 1 of the hypothesis. The guidance states “If the site exceeds background by 
only a small amount, there is a very high probability that the null hypothesis will be rejected if a 
sufficiently large number of samples is taken” (Page 3-6). Said differently, the site dataset could be 
negligibly above the background dataset, but if the dataset is large enough the population test will 
conclude site concentrations are above background concentrations – this would be conservative. 
Therefore, if the sole goal is to be conservative, the GWRA has followed an approach consistent with 
that goal.  

The second concern regarding the Form 1 hypothesis is valid. If sample sizes are too small, the test 
becomes more unlikely to reject the null hypothesis – as DOI notes, this is potentially non-conservative. 
However, based on guidance presented in the RAWP, a minimum number of samples and detections 
were specified to ensure that sample sizes were not too small to conduct the statistical tests. In 
particular, the cutoff of eight or more samples and five or more detections was defined in the approved 

2 

                                                                                                                                                                                                                                                                                                                                                                                                                      
9 CalEPA. 1997. Selecting Inorganic Constituents as Chemicals of Potential Concern at Risk Assessments at Hazardous Waste Sites and Permitted Facilities. Final Policy. California Environmental Protection Agency. 
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RAWP for calculating 95%UCLs in ProUCL. Accordingly, population tests were performed only on 
well/chemical pairs with eight or more samples and five or more detections. Well/chemical pairs with 
smaller datasets were assumed to be above background. 

Based on these factors, we believe that Form 1 is consistent with agency guidance, consistent with 
standard risk assessment practice, and sufficiently conservative for our application. We do not believe 
that going back and questioning the basic rationale behind the agency guidance, and what is standard 
practice at sites throughout California, particularly for a topic that affects only 4 percent of the dataset for 
the entire site, is a useful exercise nor likely to in any material way affect the conclusions of the GWRA. 

 

DOI SC19 Section 
4.1.1,  

Page 4-2 

Please describes how the Upper Tolerance Limits (UTLs) were computed and evaluate the significance of 
the type UTLs used in the background screening (i.e., Figure 4-1 et al.,). Specifically, are they parametric, 
non parametric, or more a mixture of both?  Parametric UTLs are appropriate when the underlying data is 
normally or lognormally distributed. In general, if the data are not normally or lognormally distributed, non 
parametric UTLs are appropriate. The significance is that a parametric UTL will usually be lower value than 
a non parametric counterpart for the same data. When used to screen maximums for outliers (as the case 
in GWRA) using a lower UTL is more conservative than using a higher UTL. See also our discussion of the 
UTL as a conservative screening tool the in previous comment. If non parametric UTL95%95% were used, 
the initial screening step in Figure 4-1 could be highly non conservative and the significance may have to 
be evaluated. 

The methodology used in calculating background threshold values was documented in the Groundwater 
Background Study (CH2M HILL, 2008c), which was reviewed and approved by DOI. The RAWP very 
clearly states that it will rely on these UTLs in certain steps of the risk assessment process, and 
presumes that details regarding the methods used in the development of the UTLs do not need to be re-
iterated or re-evaluated for appropriateness. 

Please refer to the approved Groundwater Background Study for details regarding the methods used in 
calculating the UTLs. In brief, and as described in the approved background study (CH2M Hill, 2008c), 
parametric 95%UTL are used when datasets fit a normal or lognormal distribution as determined by the 
Shapiro-Wilke test. When a nonparametric UTL is developed, the upper percentile is based on the size 
of the dataset, and not strictly the 95th percentile as is the case with parametric UTLs. In general, 
background datasets contained 25 values except in cases where outliers were thrown out (e.g., zinc has 
24 values). As documented in the background study: 

“When 25 values were available, the non-parametric UTL is a 95 percent upper confidence 
bound of the 89th percentile. For zinc, where 24 values were available, the non-parametric UTL 
is a 95 percent upper confidence bound of the 88th percentile. Thus, there is a slightly higher 
opportunity for declaring a result to be in exceedance of background when a non-parametric UTL 
is calculated.“ (CH2M Hill, 2008c, page 3-3) 

Thus, all nonparametric UTLs were calculated as the 95%UCL bound of the 89th or 88th percentile. No 
nonparametric 95%UTLs are used. Nonparametric UTLs were calculated for aluminum, antimony, 
beryllium, cadmium, chromium, cobalt, hexavalent chromium, lead, mercury, nickel, silver, thallium, 
vanadium, and zinc. Parametric UTLs were calculated for arsenic, barium, copper, fluoride, 
molybdenum, nitrate as nitrogen, and selenium. We note that the UTLs for nitrate and fluoride were not 
presented in the groundwater background study; they were calculated using the dataset and rules 
presented in the background study and were presented in the RFI Volume 2 Report. 
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The comment that "using a lower UTL is more conservative than using a higher UTL" goes against the 
objectives of the UTL process. The third and fourth sentences of the comment correctly describe the 
process of using parametric versus non-parametric UTLs. When this process is followed, there is no 
choice involved in using UTLs — if the distribution is not normal or lognormal, we cannot (and did not) 
use the presumably more conservative parametric UTL. The use of a non-parametric UTL is neither a 
choice nor a shortcoming — it is a statistically appropriate approach, given the properties of the dataset. 

DOI SC20 Figure 5-
1, Related 
Discussio

n and 
Ensuing 
Analysis. 

Figure 5-1 is incomplete; all pertinent groundwater pathways are not included in the exposure and risk 
models. 

• The hypothetical future use of groundwater to water plants and poultry exposure pathway has not 
been included. These pathways have been acknowledge as necessary for DOI’s unrestricted land use 
consideration  must be incorporated for the GRRA to be complete. Please develop the pathways, 
transport and fate models and parameters, and perform and integrate the calculations.  

• The recreational use and aquatic ecological receptor pathways should also acknowledge the ingestion 
and dermal contact pathways. Evaluation of the pathways should be performed or credible rationale 
provided as to why not. 

Please revise Section 5 accordingly and perform all consequential analysis. 

Based on our experiences at numerous other sites with impacted groundwater, where the goal of 
groundwater cleanup is to allow for future domestic (unrestricted) use of the groundwater, uptake of 
chemicals by plants/livestock from irrigation/agricultural and other livestock-support uses of the water 
does not alter the final cleanup goals for water (i.e., our experiences have been that risk-based cleanup 
goals for water, and/or MCLs, are assumed by the regulatory agencies to be protective of any and all 
uses of the water). Accordingly, we had proposed to address the potential uptake into plants/livestock in 
the upcoming soils risks assessment, when the information regarding the concentrations of chemicals in 
soil was available and could be incorporated into the evaluation. 

Based on our discussions with DOI, they appear to be concerned that the water could be safe for human 
consumption, and yet contribute to unacceptable exposures via other secondary pathways, and thus, 
result in the need to clean up the groundwater to a lower level than would be required for the protection 
of direct human consumption/domestic use pathways. Although we have never seen such a situation, 
and examples were not provided, PG&E conducted some preliminary calculations, as requested by DOI, 
to ensure that these secondary groundwater exposure pathways would not likely alter the risk-based 
cleanup levels currently presented in the GWRA. 

Specifically, an analysis of the ingestion of plant and animal products as a pathway for exposure to 
contaminated groundwater was conducted based on the OEHHA Air Toxics Hot Spots Guidelines 
(CalEPA, 200310) to assess the potential relative magnitude of this pathway as compared to direct 
dermal exposure to and ingestion of contaminated groundwater. 

Section 5 of the Hot Spots Guidance provides equations for calculating the exposure of humans to 
COPCs through ingestion of plants and animals impacted by COPCs. First, uptake of COPCs by plants 
and animals is estimated. Second, the ingestion of these plant and animal products is calculated to 
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10 Cal/EPA. 2003. Air Toxics Hot Spots Program Risk Assessment Guidelines:  The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments. California Environmental Protection Agency, Office of Environmental Health Hazard Assessment (OEHHA). August. 

11 Cary, E.E. 1982. Chromium in air, soils, and natural waters, in Biological and environmental aspects of chromium, Langard, Ed., Elsevier Biomedical Press, New York, 49–63.  
12 WHO. 1988. Chromium. World Health Organization., Environ. Health Criter., Vol. 61, 197. 

13 Ramachandran, V., D’Souza, T. J., and Mistry, K. B. 1980. Uptake and transport of chromium in plants. J. Nucl. Agric. Biol., 9(4), 126.  

14 Aldrich, M.V., J.L. Gardea-Torresdey, J.R. Peralta-Videa, and J.G. Parsons. 2003. Uptake and Reduction of Cr(VI) to Cr(III) by Mesquite (Prosopis spp.): Chromate-Plant Interaction in Hydroponics and Solid Media Studied Using XAS. Environ. Sci. Technol. 37:1859-1864. 

15 Cary, E.E. 1982. Chromium in air, soils, and natural waters, in Biological and environmental aspects of chromium, Langard, Ed., Elsevier Biomedical Press, New York, 49–63.  
16 WHO. 1988. Chromium. World Health Organization., Environ. Health Criter., Vol. 61, 197. 

17 ATSDR, 2008. Toxicological Profile for Chromium, Draft, U.S. Department of Health & Human Services, Agency for Toxic Substances and Disease Registry, Washington, D.C. September. 

18 Petrilli, F. L. and De Flora, S., 1978. Metabolic deactivation of hexavalent chromium mutagenicity, Mutat. Res., 54(2)139–147. 
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estimate human exposure to COPCs. Plant COPC concentrations are based on uptake from soil 
impacted by irrigation. Animal COPC concentrations are based the following:   

 Uptake from ingestion of drinking water 

 Uptake from ingestion of soil impacted by irrigation water 

 Uptake from ingestion of plants impacted by irrigation water 

Throughout the analysis, the most conservative assumptions are made to quantify the magnitude of the 
dose resulting from this pathway. The Hot Spots Guidance calculates the concentration of the 
contaminant in soil from the deposition of the pollutant from some concentration in air. Because this is a 
groundwater risk assessment, potential deposition of the pollutant occurs through irrigation and not 
through aerial deposition.  

It is conservatively assumed that 100% of the irrigation water is polluted groundwater. Furthermore, it is 
assumed all of the contamination stays within the root zone where plants could be exposed. The 
calculation of the soil concentration is unlikely to impact the overall conclusions as the contribution of 
plant uptake from soil impacted by irrigation water and animal uptake from ingestion of soil and plants 
impacted by irrigation water is insignificant in comparison to animal uptake from ingestion of drinking 
water; in other words, only the animal uptake from drinking water is significant in the context of this 
analysis.  

The analysis is conducted for hexavalent chromium, the primary COC at the site. As noted above, the 
dominant contributor to the overall pathway is animal uptake from ingestion of drinking water, in 
particular beef cattle. It is conservatively assumed that 100% of the water ingested by the animals is 
polluted groundwater. The ingestion of water by animals contributes 100% (99.99997%) to the dose of 
the contaminant to animals. The ingestion of animal products contributes 100% (99.99995%) to the 
overall dose to humans by the ingestion of animal and plant products.  

To evaluate the significance of the plant and animal ingestion exposure pathway, the contributions of 
direct dermal exposure and water ingestion (the pathways considered in the risk assessment) are added 
to the contribution calculated for ingestion of plant and animal products. Using conservative assumptions 
to calculate the exposure dose to humans from the ingestion of plant and animal products, this pathway 
contributes 3.2% and 1.4% to the estimated hexavalent chromium cumulative noncancer hazard to 
adults and children, respectively. It is expected that conducting this analysis for other COPCs will result 
in similar results. Therefore, inclusion of this pathway is highly unlikely to affect the overall conclusions of 
the risk assessment, across all COPCs.  
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Moreover, specifically for hexavalent chromium, there is some uncertainly as to the uptake of the 
hexavalent form. Some studies have indicated that chromium accumulation in plants is predominately in 
roots, and only a small fraction is translocated to the above-ground part of edible plants (Cary, 198211; 
WHO, 198812). In this analysis, hexavalent chromium is conservatively assumed to remain in its oxidized 
form throughout the pathway. Hexavalent chromium is reduced to trivalent chromium, a less toxic form of 
chromium, at the surface of plant root cells (Ramachandran, 198013; Aldrich et al., 200314), indicating 
plant uptake/translocation of hexavalent chromium would be minimal. Other studies have indicated that 
chromium accumulation in plants is predominately in roots and only a small fraction is translocated to the 
above-ground part of edible plants (Cary, 198215; WHO, 198816). There has been no evidence of 
chromium biomagnification along the terrestrial food chain (soil-plant-animal) (ATSDR, 200817). 
Furthermore, the metabolism of animals has been shown to reduce hexavalent chromium to trivalent 
chromium (Petrilli, 197818). Therefore, human exposure to hexavalent chromium through ingestion of 
plants and animals is potentially an incomplete/insignificant pathway.  

This discussion and corresponding conclusions will be added as an appendix to the final GWRA.  
 

DOI SC21 Section 7 
Overall 

and 
Future 

Integratio
n. 

As PG&E reviews and revises the GWRA, it is important to recognize that groundwater is only one 
exposure pathway in the overall conceptual site model (CSM). A concern that should be addressed in the 
GWRA, and in the CMS/FS, is how will forthcoming soil exposure risks (and cumulative HI’s) be factored 
into the overall site wide risk assessment?  DOI is concerned that situations analogous to that “summing of 
HI’s and risks for individual groundwater chemicals” discussed above will occur again when the “summing 
of HI’s and risks for individual chemicals from multiple pathways” occurs when the soil risks are evaluated. 
The simplified model below illustrates this concern: 

 Summed HI all pathways = GW HI + Soils HI 

 Summed HI all pathways 1.8 = GW 0.9 (no action) + Soils 0.9 (no action). 

 Summed HI risk all pathways Risk Management Need ≠ GW  (no action) + Soils (no action) 

This takes on added significance in light of the rapid pace of the CMS/FS. For this reason, we ask PG&E to 
propose a risk management plan to anticipate those situations in future. Since the GWRA precedes the soil 
assessment, and groundwater risk management plans are in balance, we urge PG&E’s risk management 
plan leave some safeguard space for the forthcoming soils. 

We have been discussing the implications of separating the groundwater and soil risk 
assessments/remedies for quite some time with all stakeholders. The project proceeded with the 
separate risk evaluations at the request of DTSC to expedite addressing the CMS/FS for groundwater 
impacts associated with SWMU 1/AOC 1. All in all, although there are clearly some advantages of 
evaluating risks and developing remedies for the groundwater and the soil at the same time, separating 
the media (i.e., soil and groundwater) into different OUs is common, and allows the risk-managers to 
move forward with a needed remedy for one media (e.g., groundwater), while the data collection efforts 
and evaluations are still being conducted for another media (e.g., soil). We have proceeded in such a 
manner here, at the request of the agencies, in order to continue to move forward and select a remedy 
for the known significant groundwater impacts associated with the site, while continuing the 
characterization efforts for the soil. 

As we have discussed, it is impossible, at this juncture, to completely understand the significance of 
hypothetical cumulative risk issues associated with the groundwater and soil media, because we don’t 
have a sense of the overall magnitude of the soil-related components. However, risk management 
decisions are routinely made for one environmental media (groundwater) prior to the development of the 
risk-management decisions for another environmental media (soil). We have discussed this issue with 
DOI, and have asked for practical solutions to these hypothetical problems, and there were no 
suggestions that provide insight as to how this issue has been addressed at other sites. 

One key factor to keep in mind during the remedy selection process for both soils and groundwater:  
when cleanup goals are established, either for soil or groundwater, the practical reality is that post-

2 
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remedial conditions rarely result in media-specific concentrations exactly meeting the cleanup goal. For 
soil, as the most obvious example, if it is determined that remediation is needed, then chemical-specific 
remediation goals are developed and a remediation plan is developed and implemented in order achieve 
the overall goals of the protection of human health and the environment. However, typically one or two 
chemicals are the principal contributors to risk, and the remedial plan invariably winds up reducing the 
target compounds to concentrations that are lower than the initial goal. Accordingly, the assumption that 
all chemicals, in all media, are going to remain at residual concentrations exactly equal to the initial 
target goal is unrealistic, and unlikely to occur. More common, particularly for soil, is that one sets a risk-
based goal, and then the remedial efforts typically wind up reducing the soil concentrations to much 
lower than the original goal (particularly true for excavations). 

At this stage, a logical and efficient program would be to continue in the current path for the development 
of a protective remedial plan for the groundwater. Groundwater cleanup goals to be set forth in the 
CMS/FS are likely to include ARARs (i.e., MCLs), background levels, and RBCs. Once we have a better 
sense of how many chemicals are present in the soil, and what the soil risk-drivers are at the various 
AOCs across the site, then the potential cumulative impact associated with compounds in soil and the 
compounds likely to remain in groundwater (following the implementation of the remediation plans) can 
be discussed, brought to the stakeholders, and solutions can be put forth by all with the benefit of a more 
comprehensive understanding of overall site-wide conditions. Practical solutions can be discussed once 
we understand the number of chemicals that are potentially driving the risks for the soil. That will be the 
time to set soil remedial goals at levels that account for all COCs and can allow for a ‘margin’ of safety 
due to the presence of residual chemicals in the groundwater. That is, once we understand which 
chemicals are driving the risks for soil, we can decide in the soil CMS/FS to set the remedial goals for the 
soil at a level that balances overall cumulative risks and hazards in order to account for the mix of 
chemicals in both soil and groundwater. Ultimately, the decisions for soil residual concentrations will 
have to address both human and ecological concerns and also combine that with groundwater cleanup 
goals. 

In sum, it is impossible at this juncture, to provide a definitive detailed solution for all chemicals in all 
media for all relevant receptors (both human and ecological), given that we know very little about one 
large set of variables at the site (soil conditions). However, once we have a better understanding of the 
types and number of chemicals that are present in the soil, and the receptor and exposure pathways of 
concern, we can develop a remedial plan for soil that accounts for projected residual concentrations that 
may remain in the groundwater following the implementation of the groundwater remedy, if appropriate.  

DOI SC22 Section 
7.2.1.2 

and 7.2.2 

The Site-Wide groundwater interpretation provided in Section 7 (and the Executive Summary), is intended 
provide the reader an understanding of groundwater contamination, from a health risk perspective, in 
relation to the existence of the Cr VI plume. The chemical-by-chemical assessment of frequency and 
magnitude of detection, sensitivity to the use of maximums etc. in Section 7 does lend perspective on a 

As discussed with the agencies, and as presented in the GWRA, chemicals to be carried forward as 
COCs in the groundwater CMS/FS for SWMU 1/AOC 1 are those chemicals that are: 1) determined to be 
present in site groundwater at levels of potential concern to future human health or the environment, and 
2) likely associated with groundwater at SWMU 1/AOC 1. Thus, a chemical like fluoride, which is not 

1 
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site-wide basis. However; the synthesis of the chemical-by-chemical “site-wide” perspective leads to some 
problematic issues when individual wells are considered as single points of exposure. DOI considers each 
well as a potential source of exposure. In essence, the fusion leads to a finding that, for remediation 
purposes, only Cr VI needs to be considered as a driving COPC. DOI does not agree that the data and 
analysis support this conclusion. 

Problems with this conclusion**(see table at end of document) can be gleaned from the table below: 

This table, derived from a brief inspection of Table 7-2, indicates that constitutes other than Cr VI, either 
individually (e.g., Fl), or in combination can affect the findings and the remediation decision(s). As 
illustrated, under the rationale advanced in Section 7, the groundwater represented by these four wells, 
located outside of the Cr VI plume, would not be considered for remediation in the CMS/FS. DOI cannot 
support an assessment rationale that could lead to findings whereby groundwater(s) that pose a substantial 
risk can be knowingly left unaddressed.  

Moreover, the synthesis, while clearly informative and resourceful, conflicts with standard CERCLA and 
RCRA risk-based assessment (Risk Assessment Guide for Superfund (RAGS) and does not reflect how 
assessing this situation was originally understood in the RAWP. 

In order to gauge the impact of site related contaminants on groundwater, PG&E must determine the areal 
extent of groundwater that exceeds risk management thresholds. Those thresholds, which are discussed in 
the RAWP and in numerous guidance are 1E-4 to 1E-6 lifetime excess cancer risk, and cumulative hazard 
index’s of 1.0 and greater. In order for PG&E and stakeholders to understand the site-wide groundwater 
impacts, and in order to not miss focus the CMS/FS site-wide groundwater risk assessment issues, we 
request PG&E to prepare site-wide maps illustrating:  

• Iso-Contours of cumulative estimated cancer risk exceeding 1E-6 and E-4. This illustration should 
correspond with Table 7-1 (following revisions as discussed above) 

• Iso-contours of cumulative estimated non cancer hazard index exceeding 1.0, 5.0, 10, and 20. This 
illustration should correspond with Table 7-2 (following revisions as discussed above). 

Interpretation of these iso-contours, in terms of the areal of groundwater exceeding reasonable maximum 
exposure (RME) based risk management metrics, should serve as a point of departure for risk-based 
CMS/FS efforts. Moreover, interpreting the iso-contours in this light could suggest areas where additional 
information could be useful in determining the scope of groundwater remedial actions. 

If PG&E seeks to refine the iso-contours, from a risk assessment perspective, they must use, as a 
minimum, the “risk-based” approach discussed in RAGS Section 8 the RAWP. This technique uses 

associated with groundwater at SWMU 1/AOC 1, would not be carried forward to the CMS/FS for 
SWMU 1/AOC 1.  

As directed by DTSC and DOI, the text of the GWRA will be revised to indicate that they consider any 
individual monitoring well with an HI > 1 to be of potential concern (refer to response to comment HERD-
SRS GC5). Accordingly, as the GWRA indicates an HI > 1 at one or more monitoring wells for 
hexavalent chromium, selenium, nitrate and molybdenum, and as all four of these chemicals are 
potentially associated with groundwater at SWMU 1/AOC 1, the final GWRA will recommend that the 
following chemicals be considered COCs in the CMS/FS for SWMU 1/AOC 1:  hexavalent chromium, 
selenium, nitrate, and molybdenum. Based on our discussions with both DTSC and DOI, we believe that 
both agencies are in agreement with these recommendations. The CMS/FS may discuss other 
chemicals, not associated with SWMU 1/AOC 1, that were identified in the GWRA as having an HI of >1, 
but the only chemicals that would be considered COCs would be hexavalent chromium, selenium, 
nitrate, and molybdenum.  

As requested, the final GWRA will present figures indicating the cumulative HIs and cancer risks at each 
location. 
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recomputing HI’s based on segregated target organs and effects. PG&E’s method for determining material 
contribution to elevated noncancer HI (Appendix K) can be used as a point of departure to focus this effort. 

 

 

 

 

**Conclusion Problems Table 

Well 
Plume 

Grouping 
Cumulative 

HI 
Main 

Contributors 
Finding Under 

PG&E Synthesis 

Finding Under 
RAGS 

Approach a 

MW -1 Out 9.9 Fl  8.5 
Mo  1.0  

Not Considered 
for Remediation  

Consider for 
Remediation 

MW - 6 Out 9.2 Fl  9.2 Not Considered 
for Remediation  

Consider for 
Remediation 

MW - 14 Out 1.5 
Cr VI  0.94 
N (as No3)  0.29 
Co  0.22 

Not Considered 
for Remediation  

Initially 
Consider for 
Remediation, 
Apply RAGS 
Rationale 

OW-2S Out 1.7 
Cr VI  0.86 
Mo  0.61 
N (No3)  0.20 

Not Considered 
for Remediation  

Consider for 
Remediation, 
Apply RAGS 
Rationale 

CW-2D Out 6.7 
Fl  4.7 
Mo  0.79 
Vn  1.1 

Not Considered 
for Remediation  

Consider for 
Remediation 

Note that all contributing constituents above have been included as well specific COCs through the background screening process 
and are therefore, ostensibly considered site related. 
a RAGS = Risk Assessment Guidance for Superfund approach is discussed below.  

DOI SC23 Section 
7.3.2.6, 
Page 7-

18 

Since selenium is identified as a facility related compound, provide a map similar to Figure 7-3 for 
selenium. 

The requested map will be provided. 3 

DOI SC24 Section 
7.3.3.2,  

Could leaded gasoline have contributed to the lead in groundwater?   As described in the RFI/RI Volume 2, lead in the groundwater is not related to SWMU 1/AOC 1. The 
identification of the potential source of lead detected in the groundwater is outside the scope of the 

No 
change 
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Page 7-
22, 

GWRA. 

DOI SC25 Section 
7.5 

Summary 
of 

Constitue
nts of 

Concern 

Please revise this section and the Executive Summary as appropriate following completion of the forgoing 
comments. 

See above.  

DOI SC26 Section 8 Please revise this section and the Executive Summary as appropriate following revision of Section 7.5 See above.  

DOI SC27 Section 9 This section is informative and well done. However, in light of the comments provided above, DOI reserves 
comment until completion of the forgoing comments. It is likely that the relevance of some of the discussion 
will change. 

See above.  

DOI SC28 Table 2-1 Please fix the typo for “Stripped skunk.” The noted typo will be corrected. 3 
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Species of Phreatophyte
Maximum Root 

Depth (feet) Reference

Honey Mesquite
(Prosopis glandulosa )

49 Glenn and Nagler (2005), Alth et al. (1991)

Palo Verde
(Cercidium  sp.)

50
Deep roots, not as deep as mesquite, Barth and Klemmedson 
(1982), MW-21 well near pure Palo Verde has about 50' depth 
to groundwater

Tamarisk
(Tamarix  sp.)
(esp. Salt Cedar)

25 Glenn and Nagler (2005), Shrader (1977)

Arrowweed
(Pluchea sericea )

20 Alth et al. (1991)

Catclaw Acacia
(Acacia greggii )

>18 Zimmerman (1969)

References:

Table 1. Maximum Rooting Depths of Site-Specific Phreatophytes

Alth, M., and C. Alth, revised by S.B. Duncan. 1991. Wells and septic systems. McGraw-Hill Professional. 
p. 121.

Barth, R.C., and J.O. Klemmedson. 1982. Amount and distribution of dry matter, nitrogen, and organic 
carbon in soil-plant systems of mesquite and palo verde. Journal of Range Management 35:412-418.

Glenn, E.P. and Nagler, P.L. 2005. Comparative ecophysiology of Tamarix ramosissima  and native trees 
in western U.S. riparian zones. Journal of Arid Environments 61:419-446.

Shrader, T.H. 1977. Selective management of phreatophytes for improved utilization of natural flood-plain 
resources. Water management for irrigation and drainage. Proceedings of the Society of Civil Engineering 
2:16–44.

Zimmermann, R. C. 1969. Plant ecology of an arid basin: Tres Alamos-Redington Area, southeastern 
Arizona. Geological Survey Professional Paper 485-D. Washington, DC: U.S. Department of the Interior, 
Geological Survey. 51 p.
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Total Number of 
Samples

Total Number of 
Nondetects

Minimum 

Detection Limit1
Maximum 

Detection Limit1
Mode 

Detection Limit1

Background 
Upper 

Tolerance Limit 
(UTL)

Number of 
Detection Limits 

Above the UTL1

Percentage of 
Detection Limits 

Above the 

UTL1,2a

Risk-based 
Concentration 

(RBC)

Number of 
Detection Limits 

Above the RBC1

Percentage of 
Detection Limits 

Above the RBC1,2b

Maximum 
Contaminant 
Level (MCL)

Number of 
Detection Limits 

Above the 

MCL1

Percentage of 
Detection Limits 

Above the 

MCL1,2b
Surface Water 

Criteria

Number of 
Detection Limits 

Above the Surface 

Water Criteria1

Detection Limits 
Above the 

Surface Water 

Criteria1,2c

Number of "J" 
Qualified 
Samples

Number of "UJ" 
Qualified 
Samples

Number of "R" 
Qualified 
Samples

Number of "UR" 
Qualified 
Samples

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Aluminum 294 273 5.0E-02 5.2E-01 5.2E-02 5.58E-02 10 3.7% 1.55E+01 0 0.0% 1.00E+00 0 0.0% 1.00E+00 0 0.0% 1 0 0 0

Antimony 384 375 2.0E-03 2.0E-02 2.0E-03 1.22E-03 375 100.0% 6.22E-03 1 0.3% 6.00E-03 1 0.3% 6.00E-03 1 0.3% 0 0 0 0

Arsenic 460 270 1.0E-03 4.0E-02 5.0E-03 2.43E-02 2 0.7% 7.07E-06 270 100.0% 1.00E-02 2 0.7% 1.00E-02 2 0.7% 0 0 0 0

Barium 559 198 1.0E-03 5.0E-01 3.0E-01 1.95E-01 197 99.5% 3.11E+00 0 0.0% 1.00E+00 0 0.0% 4.00E-03 197 99.5% 8 0 0 0

Beryllium 374 354 1.0E-03 1.2E-02 1.0E-03 6.63E-04 354 100.0% 3.11E-02 0 0.0% 4.00E-03 10 2.8% 6.60E-04 354 100.0% 0 3 0 0

Cadmium 374 373 1.0E-03 1.2E-02 1.0E-03 NA NA NA 7.77E-03 1 0.3% 5.00E-03 1 0.3% 5.00E-03 1 0.3% 0 0 0 0

Chromium, hexavalent 2,780 1,130 2.0E-04 1.0E-02 1.0E-03 3.18E-02 0 0.0% 4.63E-02 0 0.0% 5.00E-02 0 0.0% 1.10E-02 0 0.0% 60 57 8 16

Cobalt 374 361 1.0E-03 1.2E-02 5.0E-03 8.43E-04 361 100.0% 4.66E-03 136 37.7% NA NA NA 2.30E-02 0 0.0% 0 0 0 0

Copper 1,049 691 1.0E-03 4.0E-01 1.0E-02 1.05E-02 120 17.4% 6.22E-01 0 0.0% 1.30E+00 0 0.0% 2.30E-02 25 3.6% 202 0 0 0

Fluoride 491 65 1.0E-01 1.3E+01 5.0E+00 7.12E+00 6 9.2% 9.32E-01 39 60.0% 2.00E+00 27 41.5% 2.00E+00 27 41.5% 7 6 0 0

Lead 474 412 1.0E-03 1.0E-01 1.0E-03 1.91E-03 268 65.0% NA NA NA 1.50E-02 3 0.7% 8.00E-03 3 0.7% 23 0 0 0

Mercury 380 379 2.0E-04 5.0E-04 2.0E-04 NA NA NA 4.66E-03 0 0.0% 2.00E-03 0 0.0% 5.00E-05 379 100.0% 1 1 0 0

Molybdenum 563 35 2.0E-03 5.0E-02 5.0E-03 3.63E-02 7 20.0% 7.77E-02 0 0.0% NA NA NA 3.70E-01 0 0.0% 4 0 0 0

Nickel 1,049 570 1.0E-03 4.0E-01 2.0E-02 1.06E-02 420 73.7% 3.12E-01 6 1.1% 1.00E-01 6 1.1% 1.00E-01 6 1.1% 222 1 0 0

Nitrate as nitrogen 844 271 1.0E-01 2.0E+02 5.0E-01 5.03E+00 4 1.5% 2.49E+01 1 0.4% 1.00E+01 1 0.4% 1.00E+01 1 0.4% 23 7 1 1

Selenium 396 228 1.0E-03 4.0E-02 5.0E-03 1.03E-02 1 0.4% 7.77E-02 0 0.0% 5.00E-02 0 0.0% 5.00E-03 85 37.3% 0 0 0 0

Silver 374 366 1.0E-03 5.0E-02 1.0E-03 2.13E-03 226 61.7% 7.79E-02 0 0.0% 1.00E-01 0 0.0% 3.60E-04 366 100.0% 0 1 0 0

Thallium 374 372 1.0E-03 6.0E-02 1.0E-03 9.08E-04 372 100.0% 1.01E-03 129 34.7% 2.00E-03 121 32.5% 1.70E-03 129 34.7% 0 1 0 0

Vanadium 462 90 1.0E-03 1.2E-02 5.0E-03 5.99E-02 0 0.0% 1.09E-01 0 0.0% 5.00E-02 0 0.0% 2.00E-02 0 0.0% 29 1 0 0

Zinc 1,049 324 5.0E-03 2.0E-01 2.0E-02 7.77E-02 8 2.5% 4.67E+00 0 0.0% 5.00E+00 0 0.0% 3.00E-01 0 0.0% 98 6 0 0

Notes:

(1) Only detection limits from nondetect samples are included in these analyses.  The percentage shown is the percentage of nondetect samples.

(2) The implications of elevated detection limits on the risk assessment are discussed in detail in Section 9 and presented in Tables 9-1 thru 9-4.  Data usability is also discussed in Sections 3.2.3 and 3.3 and presented in Table 3-9.

(a) In particular see discussion in Section 9.2.3 and Table 9-1 regarding the possibility of incorrectly excluding a chemical from the assessment, and the likelihood that this could result in a material underestimation of risk and/or hazard.

(b) In particular see discussion in Section 9.4.2.1 and Table 9-4 regarding the possibility of that elevated detection limits could result in the underestimation of risk/and or hazard.

(c) In particular see discussion in Section 9.3 and Tables 9-2 and 9-3 regarding the possibility detection limits could impact the significance of the groundwater-to-surface water transport pathway.

(3) NA = Not available, one of the folllowing applies:

(a)

(b)

(c)

(4) Laboratory qualifiers:

J = Estimated

UJ = Estimated nondetect

R = Rejected

UR = Rejected nondetect

B = The analyte was detected above MDL in the lab blank

MCLs are not promulgated for cadmium or molybdenum.

COPC

Cadmium and mercury were not detected in background wells, and therefore UTLs were not calculated in the background study, CH2MHILL (2008).

As described in Section 6.3 of the text, the noncarcinogenic hazard from lead is not evaluated using the traditional reference dose approach and therefore a risk-based concentration cannot be calculated for lead.

Table 2. Data Usability Matrix
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Well
Number of 
Samples

Number of 
Detections

Minimum 
Detection

Maximum 
Detection

Background 
Upper Tolerance 

Limit (UTL)

Number of 
Detections 

Above the UTL 95% UCL
Quantile Test 
Conclusion

Relevant 
Median 

Test
Gehan p-

value
Median Test 
Conclusion

Include in Risk 
Assessment?

(mg/L) (mg/L) (mg/L) (mg/L)

Chromium, hexavalent MW-23 36 14 0.0011 1.02 0.0318 1 0.0943 Site ≤ Background Gehan 0.689 Site ≤ Background N

Chromium, hexavalent MW-34-80 88 13 0.00086 0.111 0.0318 3 0.00731 Site ≤ Background Gehan 1 Site ≤ Background N

Copper OW-5M 14 5 0.0016 0.0114 0.0105 2 0.00694 Site ≤ Background Gehan 0.214 Site ≤ Background N

Nitrate as nitrogen OW-1M 16 16 0.892 6.49 5.03 1 3.24 Site ≤ Background Gehan 0.289 Site ≤ Background N

Nitrate as nitrogen OW-5D 15 15 0.151 5.99 5.03 1 2.861 Site ≤ Background Gehan 0.521 Site ≤ Background N

Nitrate as nitrogen OW-5M 15 15 0.51 8.155 5.03 1 2.944 Site ≤ Background Gehan 0.809 Site ≤ Background N

Selenium OW-2D 14 5 0.00208 0.0171 0.0103 1 0.00724 Site ≤ Background Gehan 0.109 Site ≤ Background N

Vanadium MW-11 13 13 0.0036 0.0859 0.0599 1 0.0413 Site ≤ Background Gehan 0.814 Site ≤ Background N

Vanadium MW-25 13 11 0.0051 0.0733 0.0599 1 0.036 Site ≤ Background Gehan 0.857 Site ≤ Background N

Vanadium MW-34-80 13 10 0.0016 0.238 0.0599 1 0.204 Site ≤ Background Gehan 0.996 Site ≤ Background N

Vanadium MW-37D 13 11 0.004 0.326 0.0599 1 0.187 Site ≤ Background Gehan 0.927 Site ≤ Background N

Vanadium OW-1M 14 12 0.00184 0.0625 0.0599 1 0.0376 Site ≤ Background Gehan 0.632 Site ≤ Background N

Vanadium OW-2D 14 10 0.00148 0.0862 0.0599 1 0.0455 Site ≤ Background Gehan 0.724 Site ≤ Background N

Vanadium OW-2M 13 11 0.0021 0.0913 0.0599 1 0.0489 Site ≤ Background Gehan 0.768 Site ≤ Background N

Zinc MW-12 41 30 0.0046 0.54 0.0777 4 0.0689 Site ≤ Background Gehan 0.441 Site ≤ Background N

Zinc MW-34-55 14 9 0.0141 0.163 0.0777 2 0.0612 Site ≤ Background Gehan 0.214 Site ≤ Background N

Zinc MW-34-80 18 9 0.0232 0.0854 0.0777 2 0.0465 Site ≤ Background Gehan 0.481 Site ≤ Background N

Zinc MW-37D 13 5 0.011 0.0918 0.0777 1 0.0407 Site ≤ Background Gehan 0.927 Site ≤ Background N

Zinc OW-5M 14 5 0.0238 0.278 0.0777 1 0.0964 Site ≤ Background Gehan 0.869 Site ≤ Background N

Notes:

(1) Data shown here have a detection above the background upper tolerance limit (UTL) and a minimum of eight samples and five detections.   

(2)

(3) 95% upper confidence limits (UCL) calculated in ProUCL.

(4) Nitrate as NO3-, nitrate as nitrogen, and nitrate/nitrite as nitrogen are combined in this analysis. 

(5)

Chemical of Potential 
Concern

Table 3. Statistical Summary of Initial Chemical of Potential Concern (ICOPC) Concentrations in Groundwater – Well-Specific – Population Comparision 
Extracted from Table 4-1b from the GWRA for chemical/well pairs screened-out of the risk assessment by population tests.

The Quantile Test and a median test (either the Mann-Whitney Test or Gehan Test) were preformed in ProUCL to test the hypothesis that the distribution of concentrations at a given well is below the background 
distribution.

Based on the ProUCL manual recommendations, the Gehan test is used for chemicals for which either the background or sample data set has more than 40% nondetects or multiple detection limits.   The Mann-
Whitney test is used for all other cases.
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID
Hexavalent 

Chromium Result Nondetect?
(mg/L)

MW-23_03/25/2000 03/25/2000 MW-23 0.01 ND
MW-23_03/28/2001 03/28/2001 MW-23 0.01 ND
MW-23_06/06/2001 06/06/2001 MW-23 0.01 ND
MW-23_06/14/2000 06/14/2000 MW-23 0.01 ND
MW-23_06/15/1998 06/15/1998 MW-23 0.01 ND
MW-23_06/15/1999 06/15/1999 MW-23 0.01 ND
MW-23_09/01/2000 09/01/2000 MW-23 0.01 ND
MW-23_09/12/2001 09/12/2001 MW-23 0.01 ND
MW-23_09/14/1999 09/14/1999 MW-23 0.01 ND
MW-23_11/30/2001 11/30/2001 MW-23 0.01 ND
MW-23_12/01/1999 12/01/1999 MW-23 0.01 ND
MW-23_12/01/2000 12/01/2000 MW-23 0.01 ND
MW-23_12/11/02_LS 12/11/2002 MW-23 0.01 ND
MW-23-001_03/08/2002 03/08/2002 MW-23 0.01 ND
MW-23-002_6/13/02 06/13/2002 MW-23 0.01 ND
MW-23-003 09/18/2002 MW-23 0.01 ND
MW-23-005 03/21/2003 MW-23 0.01 ND
MW-23-006 06/12/2003 MW-23 0.01 ND
MW-23-007 09/10/2003 MW-23 0.0002 ND
MW-23-009 12/11/2003 MW-23 0.0002 ND
MW-23-018 03/16/2004 MW-23 0.0033
MW-23-030 06/08/2004 MW-23 0.0101
MW-23-043 09/21/2004 MW-23 0.0068
MW-23-049 12/17/2004 MW-23 0.0011
MW-23-056 03/08/2005 MW-23 0.001 ND
MW-23-070 06/14/2005 MW-23 0.0089
MW-23-081 10/04/2005 MW-23 0.001 ND
MW-23-087 12/14/2005 MW-23 0.0088
MW-23-093 03/08/2006 MW-23 0.0119
MW-23-098 05/02/2006 MW-23 0.0168
MW-23-110 10/04/2006 MW-23 0.0152
MW-23-115 12/12/2006 MW-23 0.0144
MW-23-121 03/06/2007 MW-23 1.02
MW-23-125 05/02/2007 MW-23 0.013
MW-23-136 10/04/2007 MW-23 0.0192
MW-23-143 05/06/2008 MW-23 0.0232

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by Population 
Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the Result 
column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID
Hexavalent 

Chromium Result Nondetect?
(mg/L)

MW-34/80-009 12/11/2003 MW-34-80 0.0377
MW-34-080-056 03/08/2005 MW-34-80 0.001 ND
MW-34-080-057 03/15/2005 MW-34-80 0.001 ND
MW-34-080-058 03/22/2005 MW-34-80 0.001 ND
MW-34-080-059 03/29/2005 MW-34-80 0.001 ND
MW-34-080-061 04/12/2005 MW-34-80 0.001 ND
MW-34-080-062 04/19/2005 MW-34-80 0.001 ND
MW-34-080-063 04/26/2005 MW-34-80 0.001 ND
MW-34-080-064 05/04/2005 MW-34-80 0.001 ND
MW-34-080-066 05/18/2005 MW-34-80 0.001 ND
MW-34-080-068 06/01/2005 MW-34-80 0.001 ND
MW-34-080-070 06/30/2005 MW-34-80 0.001 ND
MW-34-080-074 07/14/2005 MW-34-80 0.001 ND
MW-34-080-077 08/15/2005 MW-34-80 0.001 ND
MW-34-080-079 09/07/2005 MW-34-80 0.001 ND
MW-34-080-081 10/05/2005 MW-34-80 0.001 ND
MW-34-080-083 11/03/2005 MW-34-80 0.001 ND
MW-34-080-087 12/14/2005 MW-34-80 0.001 ND
MW-34-080-089 01/11/2006 MW-34-80 0.001 ND
MW-34-080-091 02/08/2006 MW-34-80 0.001 ND
MW-34-080-093 03/09/2006 MW-34-80 0.001 ND
MW-34-080-095 04/03/2006 MW-34-80 0.001 ND
MW-34-080-098 05/03/2006 MW-34-80 0.001 ND
MW-34-080-102 06/14/2006 MW-34-80 0.001 ND
MW-34-080-104 07/12/2006 MW-34-80 0.001 ND
MW-34-080-106 08/08/2006 MW-34-80 0.001 ND
MW-34-080-108 09/06/2006 MW-34-80 0.001 ND
MW-34-080-110 10/04/2006 MW-34-80 0.001 ND
MW-34-080-113 11/16/2006 MW-34-80 0.001 ND
MW-34-080-115 12/12/2006 MW-34-80 0.001 ND
MW-34-080-117 01/09/2007 MW-34-80 0.001 ND
MW-34-080-119 02/05/2007 MW-34-80 0.001 ND
MW-34-080-121 03/05/2007 MW-34-80 0.001 ND
MW-34-080-123 04/02/2007 MW-34-80 0.0002 ND
MW-34-080-125 04/30/2007 MW-34-80 0.001 ND
MW-34-080-128 06/13/2007 MW-34-80 0.001 ND
MW-34-080-130 07/11/2007 MW-34-80 0.001 ND
MW-34-080-132 08/08/2007 MW-34-80 0.001 ND
MW-34-080-134 09/06/2007 MW-34-80 0.001 ND
MW-34-080-136 10/03/2007 MW-34-80 0.0002 ND

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID
Hexavalent 

Chromium Result Nondetect?
(mg/L)

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

MW-34-080-143 05/06/2008 MW-34-80 0.0002 ND
MW-34-80-006-AT 06/16/2003 MW-34-80 0.01 ND
MW-34-80-006-BT 06/17/2003 MW-34-80 0.01 ND
MW-34-80-011 01/29/2004 MW-34-80 0.111
MW-34-80-012 02/05/2004 MW-34-80 0.0129
MW-34-80-015 02/26/2004 MW-34-80 0.092
MW-34-80-016 03/05/2004 MW-34-80 0.0256
MW-34-80-017 03/11/2004 MW-34-80 0.0073
MW-34-80-018 03/17/2004 MW-34-80 0.0057
MW-34-80-019 03/25/2004 MW-34-80 0.0037
MW-34-80-020 04/01/2004 MW-34-80 0.0022
MW-34-80-021 04/08/2004 MW-34-80 0.002
MW-34-80-022 04/16/2004 MW-34-80 0.00086
MW-34-80-023 04/22/2004 MW-34-80 0.00087
MW-34-80-024 04/29/2004 MW-34-80 0.002 ND
MW-34-80-025 05/06/2004 MW-34-80 0.001 ND
MW-34-80-026 05/13/2004 MW-34-80 0.001 ND
MW-34-80-027 05/20/2004 MW-34-80 0.001 ND
MW-34-80-028 05/27/2004 MW-34-80 0.001 ND
MW-34-80-029 06/02/2004 MW-34-80 0.002 ND
MW-34-80-030 06/08/2004 MW-34-80 0.001 ND
MW-34-80-031 06/17/2004 MW-34-80 0.001 ND
MW-34-80-032 06/23/2004 MW-34-80 0.001 ND
MW-34-80-033 06/30/2004 MW-34-80 0.001 ND
MW-34-80-034 07/07/2004 MW-34-80 0.001 ND
MW-34-80-035 07/15/2004 MW-34-80 0.001 ND
MW-34-80-036 07/21/2004 MW-34-80 0.001 ND
MW-34-80-037 07/27/2004 MW-34-80 0.001 ND
MW-34-80-038 08/05/2004 MW-34-80 0.001 ND
MW-34-80-039 08/12/2004 MW-34-80 0.001 ND
MW-34-80-040 08/20/2004 MW-34-80 0.001 ND
MW-34-80-041 08/26/2004 MW-34-80 0.001 ND
MW-34-80-042 09/08/2004 MW-34-80 0.001 ND
MW-34-80-043 09/23/2004 MW-34-80 0.001 ND
MW-34-80-044 10/06/2004 MW-34-80 0.001 ND
MW-34-80-045 10/20/2004 MW-34-80 0.001 ND
MW-34-80-046 11/02/2004 MW-34-80 0.001 ND
MW-34-80-047 11/17/2004 MW-34-80 0.001 ND
MW-34-80-048 12/02/2004 MW-34-80 0.001 ND
MW-34-80-049 12/13/2004 MW-34-80 0.001 ND
MW-34-80-050 12/29/2004 MW-34-80 0.001 ND
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID
Hexavalent 

Chromium Result Nondetect?
(mg/L)

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

MW-34-80-051 01/12/2005 MW-34-80 0.001 ND
MW-34-80-052 01/27/2005 MW-34-80 0.001 ND
MW-34-80-053 02/08/2005 MW-34-80 0.001 ND
MW-34-80-054 02/22/2005 MW-34-80 0.001 ND
MW-34-80-055 03/01/2005 MW-34-80 0.001 ND
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID
Hexavalent 

Chromium Result Nondetect?
(mg/L)

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

MW-34-80-060 04/05/2005 MW-34-80 0.001 ND
MW-34-80-WV-014 02/18/2004 MW-34-80 0.0204

Notes:
Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Copper Result Nondetect?
(mg/L)

OW-05M-003 09/13/2005 OW-5M 0.0114
OW-05M-004 10/20/2005 OW-5M 0.01 ND
OW-05M-005 11/15/2005 OW-5M 0.01 ND
OW-05M-006 12/06/2005 OW-5M 0.01 ND
OW-05M-007 03/15/2006 OW-5M 0.01 ND
OW-05M-008 06/07/2006 OW-5M 0.01 ND
OW-05M-009 08/30/2006 OW-5M 0.01 ND
OW-05M-010 10/11/2006 OW-5M 0.01 ND
OW-05M-012 04/30/2007 OW-5M 0.001 ND
OW-05M-014 10/17/2007 OW-5M 0.00331
OW-05M-075 07/28/2005 OW-5M 0.005 ND
OW-05M-077 08/26/2005 OW-5M 0.0058
OW-5M-WQ5 01/13/2005 OW-5M 0.0106
OW-5M-WQ6 05/11/2005 OW-5M 0.0016

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID
Nitrate as Nitrogen 

Result Nondetect?
(mg/L)

OW-01M-003 09/14/2005 OW-1M 1.35
OW-01M-004 10/19/2005 OW-1M 4.64
OW-01M-005 11/14/2005 OW-1M 6.49
OW-01M-006 12/05/2005 OW-1M 2.65
OW-01M-007 03/14/2006 OW-1M 3.18
OW-01M-008 06/06/2006 OW-1M 2.73
OW-01M-009 08/31/2006 OW-1M 2.45
OW-01M-010 10/10/2006 OW-1M 2.98
OW-01M-011 01/25/2007 OW-1M 2.43
OW-01M-012 05/01/2007 OW-1M 1.41
OW-01M-013 08/09/2007 OW-1M 2.775
OW-01M-014 10/16/2007 OW-1M 2.56
OW-01M-075 07/27/2005 OW-1M 1.01
OW-01M-077 08/25/2005 OW-1M 1.38
OW-1M 10/01/2004 OW-1M 0.91
OW-1M-WQ6 05/10/2005 OW-1M 0.892

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID
Nitrate as Nitrogen 

Result Nondetect?
(mg/L)

OW-05M-003 09/13/2005 OW-5M 0.69
OW-05M-004 10/20/2005 OW-5M 0.655
OW-05M-005 11/15/2005 OW-5M 2.05
OW-05M-006 12/06/2005 OW-5M 0.66
OW-05M-007 03/15/2006 OW-5M 1.15
OW-05M-008 06/07/2006 OW-5M 1.4
OW-05M-009 08/30/2006 OW-5M 2.48
OW-05M-010 10/11/2006 OW-5M 3.15
OW-05M-011 01/25/2007 OW-5M 2.5
OW-05M-012 04/30/2007 OW-5M 2.1
OW-05M-013 08/08/2007 OW-5M 8.155
OW-05M-014 10/17/2007 OW-5M 2.72
OW-05M-075 07/28/2005 OW-5M 0.621
OW-05M-077 08/26/2005 OW-5M 0.619
OW-5M-WQ6 05/11/2005 OW-5M 0.51

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID
Nitrate as Nitrogen 

Result Nondetect?
(mg/L)

OW-05D-003 09/13/2005 OW-5D 0.334
OW-05D-004 10/19/2005 OW-5D 1.54
OW-05D-005 11/15/2005 OW-5D 5.99
OW-05D-006 12/06/2005 OW-5D 2.24
OW-05D-007 03/15/2006 OW-5D 3.23
OW-05D-008 06/07/2006 OW-5D 2.72
OW-05D-009 08/30/2006 OW-5D 2.68
OW-05D-010 10/11/2006 OW-5D 3.3
OW-05D-011 01/25/2007 OW-5D 2.7
OW-05D-012 05/01/2007 OW-5D 1.46
OW-05D-013 08/09/2007 OW-5D 2.615
OW-05D-014 10/17/2007 OW-5D 2.83
OW-05D-075 07/28/2005 OW-5D 0.151
OW-05D-077 08/26/2005 OW-5D 0.241
OW-5D-WQ6 05/11/2005 OW-5D 0.159

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Selenium Result Nondetect?
(mg/L)

OW-02D-003 09/14/2005 OW-2D 0.01 ND
OW-02D-004 10/20/2005 OW-2D 0.005 ND
OW-02D-005 11/14/2005 OW-2D 0.0056
OW-02D-006 12/05/2005 OW-2D 0.0065
OW-02D-007 03/14/2006 OW-2D 0.005 ND
OW-02D-008 06/07/2006 OW-2D 0.005 ND
OW-02D-009 08/31/2006 OW-2D 0.005 ND
OW-02D-010 10/10/2006 OW-2D 0.005 ND
OW-02D-012 04/30/2007 OW-2D 0.00208
OW-02D-014 10/17/2007 OW-2D 0.00254
OW-02D-075 07/28/2005 OW-2D 0.01 ND
OW-02D-077 08/25/2005 OW-2D 0.01 ND
OW-2D-WQ5 01/13/2005 OW-2D 0.0171
OW-2D-WQ6 05/10/2005 OW-2D 0.001 ND

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Vanadium Result Nondetect?
(mg/L)

CIS-021 05/03/2007 MW-11 0.007880001
MW-11_07/01/1997 07/01/1997 MW-11 0.024
MW-11_09/01/2000 09/01/2000 MW-11 0.0061
MW-11_11/28/2001 11/28/2001 MW-11 0.0036
MW-11-043 09/21/2004 MW-11 0.0058
MW-11-049 12/17/2004 MW-11 0.0099
MW-11-056 03/08/2005 MW-11 0.0859
MW-11-070 06/16/2005 MW-11 0.00831
MW-11-081 10/03/2005 MW-11 0.0063
MW-11-087 12/12/2005 MW-11 0.0083
MW-11-093 03/06/2006 MW-11 0.008940001
MW-11-098 05/09/2006 MW-11 0.008759999
MW-11-110 10/12/2006 MW-11 0.00871

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Vanadium Result Nondetect?
(mg/L)

MW-25_06/15/1999 06/15/1999 MW-25 0.012
MW-25_09/01/2000 09/01/2000 MW-25 0.0051
MW-25_11/29/2001 11/29/2001 MW-25 0.0077
MW-25-030 06/09/2004 MW-25 0.003 ND
MW-25-043 09/22/2004 MW-25 0.003 ND
MW-25-056 03/09/2005 MW-25 0.0733
MW-25-070 06/14/2005 MW-25 0.0118
MW-25-081 10/04/2005 MW-25 0.0066
MW-25-087 12/14/2005 MW-25 0.0097
MW-25-093 03/09/2006 MW-25 0.0118
MW-25-098 05/03/2006 MW-25 0.012
MW-25-110 10/03/2006 MW-25 0.0112
MW-25-121 03/06/2007 MW-25 0.0111

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Vanadium Result Nondetect?
(mg/L)

MW-34-080-056 03/08/2005 MW-34-80 0.238
MW-34-080-070 06/30/2005 MW-34-80 0.00274
MW-34-080-081 10/05/2005 MW-34-80 0.005 ND
MW-34-080-087 12/14/2005 MW-34-80 0.0135
MW-34-080-093 03/09/2006 MW-34-80 0.00294
MW-34-080-098 05/03/2006 MW-34-80 0.00244
MW-34-080-110 10/04/2006 MW-34-80 0.00234
MW-34-080-115 12/12/2006 MW-34-80 0.0016
MW-34-080-121 03/05/2007 MW-34-80 0.00161
MW-34-080-125 04/30/2007 MW-34-80 0.00167
MW-34-80-030 06/08/2004 MW-34-80 0.003 ND
MW-34-80-043 09/23/2004 MW-34-80 0.003 ND
MW-34-80-049 12/13/2004 MW-34-80 0.0153

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Vanadium Result Nondetect?
(mg/L)

MW-37D-030 06/11/2004 MW-37D 0.003 ND
MW-37D-043 09/24/2004 MW-37D 0.003 ND
MW-37D-049 12/14/2004 MW-37D 0.0314
MW-37D-056 03/11/2005 MW-37D 0.326
MW-37D-070 06/15/2005 MW-37D 0.004
MW-37D-081 10/04/2005 MW-37D 0.006
MW-37D-087 12/14/2005 MW-37D 0.0145
MW-37D-093 03/13/2006 MW-37D 0.00717
MW-37D-098 05/03/2006 MW-37D 0.00625
MW-37D-110 10/13/2006 MW-37D 0.00608
MW-37D-115 12/14/2006 MW-37D 0.00614
MW-37D-121 03/07/2007 MW-37D 0.00503
MW-37D-125 05/03/2007 MW-37D 0.00501

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Vanadium Result Nondetect?
(mg/L)

OW-01M-003 09/14/2005 OW-1M 0.0133
OW-01M-004 10/19/2005 OW-1M 0.0521
OW-01M-005 11/14/2005 OW-1M 0.0625
OW-01M-006 12/05/2005 OW-1M 0.0054
OW-01M-007 03/14/2006 OW-1M 0.0193
OW-01M-008 06/06/2006 OW-1M 0.0121
OW-01M-009 08/31/2006 OW-1M 0.005 ND
OW-01M-010 10/10/2006 OW-1M 0.005 ND
OW-01M-012 05/01/2007 OW-1M 0.00184
OW-01M-014 10/16/2007 OW-1M 0.00309
OW-01M-049 12/21/2004 OW-1M 0.0147
OW-01M-075 07/27/2005 OW-1M 0.0147
OW-01M-077 08/25/2005 OW-1M 0.0122
OW-1M-WQ6 05/10/2005 OW-1M 0.00545

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Vanadium Result Nondetect?
(mg/L)

OW-02D-003 09/14/2005 OW-2D 0.017
OW-02D-004 10/20/2005 OW-2D 0.0862
OW-02D-005 11/14/2005 OW-2D 0.052
OW-02D-006 12/05/2005 OW-2D 0.005 ND
OW-02D-007 03/14/2006 OW-2D 0.0126
OW-02D-008 06/07/2006 OW-2D 0.0118
OW-02D-009 08/31/2006 OW-2D 0.005 ND
OW-02D-010 10/10/2006 OW-2D 0.005 ND
OW-02D-012 04/30/2007 OW-2D 0.00148
OW-02D-014 10/17/2007 OW-2D 0.00181
OW-02D-075 07/28/2005 OW-2D 0.0172
OW-02D-077 08/25/2005 OW-2D 0.0152
OW-2D-WQ5 01/13/2005 OW-2D 0.0177
OW-2D-WQ6 05/10/2005 OW-2D 0.001 ND

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Vanadium Result Nondetect?
(mg/L)

OW-02M-003 09/14/2005 OW-2M 0.0124
OW-02M-004 10/20/2005 OW-2M 0.0913
OW-02M-005 11/15/2005 OW-2M 0.0518
OW-02M-006 12/06/2005 OW-2M 0.0069
OW-02M-007 03/14/2006 OW-2M 0.0158
OW-02M-008 06/07/2006 OW-2M 0.011
OW-02M-009 08/30/2006 OW-2M 0.005 ND
OW-02M-010 10/10/2006 OW-2M 0.005 ND
OW-02M-012 04/30/2007 OW-2M 0.0021
OW-02M-014 10/16/2007 OW-2M 0.00238
OW-02M-075 07/28/2005 OW-2M 0.0144
OW-02M-077 08/25/2005 OW-2M 0.0114
OW-2M-WQ6 05/11/2005 OW-2M 0.00296

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Zinc Result Nondetect?
(mg/L)

MW-12_02/17/1998 02/17/1998 MW-12 0.016
MW-12_03/25/2000 03/25/2000 MW-12 0.019
MW-12_03/28/2001 03/28/2001 MW-12 0.016
MW-12_06/06/2001 06/06/2001 MW-12 0.016
MW-12_06/15/1998 06/15/1998 MW-12 0.011
MW-12_06/15/1999 06/15/1999 MW-12 0.0046
MW-12_06/15/2000 06/15/2000 MW-12 0.018
MW-12_07/01/1997 07/01/1997 MW-12 0.017
MW-12_09/01/1997 09/01/1997 MW-12 0.034
MW-12_09/01/2000 09/01/2000 MW-12 0.01
MW-12_09/12/2001 09/12/2001 MW-12 0.025
MW-12_09/14/1999 09/14/1999 MW-12 0.0096
MW-12_11/29/2001 11/29/2001 MW-12 0.071
MW-12_12/01/1999 12/01/1999 MW-12 0.0077
MW-12_12/01/2000 12/01/2000 MW-12 0.017
MW-12_12/11/02_LS12/11/2002 MW-12 0.06939999
MW-12-001_03/07/2 03/07/2002 MW-12 0.0688
MW-12-003 09/16/2005 MW-12 0.0755
MW-12-0032002 09/18/2002 MW-12 0.0845
MW-12-005 03/20/2003 MW-12 0.54
MW-12-006 06/11/2003 MW-12 0.121
MW-12-007 09/09/2003 MW-12 0.0261 ND
MW-12-009 12/10/2003 MW-12 0.02 ND
MW-12-018 03/16/2004 MW-12 0.0948
MW-12-030 06/09/2004 MW-12 0.01
MW-12-043 09/20/2004 MW-12 0.0192
MW-12-056 03/10/2005 MW-12 0.0546
MW-12-070 06/13/2005 MW-12 0.0244
MW-12-081 10/04/2005 MW-12 0.02 ND
MW-12-087 12/13/2005 MW-12 0.02 ND
MW-12-093 04/18/2006 MW-12 0.01 ND
MW-12-098 05/01/2006 MW-12 0.01 ND
MW-12-110 10/04/2006 MW-12 0.01 ND
MW-12-115 12/13/2006 MW-12 0.0224
MW-12-121 03/06/2007 MW-12 0.01 ND
MW-12-125 05/03/2007 MW-12 0.01 ND
MW-12-136 10/04/2007 MW-12 0.01 ND
MW-12-138 12/13/2007 MW-12 0.02 ND

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

May 2009 Page 18 of 23



Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Zinc Result Nondetect?
(mg/L)

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

MW-12-141 03/10/2008 MW-12 0.0221
MW-12-143 05/05/2008 MW-12 0.0344
MW-40-002_6/13/02 06/13/2002 MW-12 0.033

Notes:
Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Zinc Result Nondetect?
(mg/L)

MW-34-055-056 03/10/2005 MW-34-55 0.0877
MW-34-055-081 10/05/2005 MW-34-55 0.0227
MW-34-055-087 12/14/2005 MW-34-55 0.02 ND
MW-34-055-093 03/08/2006 MW-34-55 0.01 ND
MW-34-055-098 05/03/2006 MW-34-55 0.0141
MW-34-055-110 10/04/2006 MW-34-55 0.01 ND
MW-34-55-006-AT 06/16/2003 MW-34-55 0.0744
MW-34-55-006-BT 06/17/2003 MW-34-55 0.163
MW-34-55-007 09/10/2003 MW-34-55 0.0349
MW-34-55-009 12/12/2003 MW-34-55 0.0378
MW-34-55-018 03/17/2004 MW-34-55 0.0831 ND
MW-34-55-030 06/08/2004 MW-34-55 0.01 ND
MW-34-55-043 09/22/2004 MW-34-55 0.0227
MW-34-55-049 12/15/2004 MW-34-55 0.0251

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Zinc Result Nondetect?
(mg/L)

MW-34/80-009 12/11/2003 MW-34-80 0.0348
MW-34-080-056 03/08/2005 MW-34-80 0.0417
MW-34-080-070 06/30/2005 MW-34-80 0.037
MW-34-080-081 10/05/2005 MW-34-80 0.02 ND
MW-34-080-087 12/14/2005 MW-34-80 0.02 ND
MW-34-080-093 03/09/2006 MW-34-80 0.01 ND
MW-34-080-098 05/03/2006 MW-34-80 0.031
MW-34-080-110 10/04/2006 MW-34-80 0.01 ND
MW-34-080-115 12/12/2006 MW-34-80 0.01 ND
MW-34-080-121 03/05/2007 MW-34-80 0.01 ND
MW-34-080-125 04/30/2007 MW-34-80 0.01 ND
MW-34-80-006-AT 06/16/2003 MW-34-80 0.0692
MW-34-80-006-BT 06/17/2003 MW-34-80 0.0854
MW-34-80-007 09/10/2003 MW-34-80 0.0792
MW-34-80-018 03/17/2004 MW-34-80 0.0755 ND
MW-34-80-030 06/08/2004 MW-34-80 0.01 ND
MW-34-80-043 09/23/2004 MW-34-80 0.0232
MW-34-80-049 12/13/2004 MW-34-80 0.0297

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Zinc Result Nondetect?
(mg/L)

MW-37D-030 06/11/2004 MW-37D 0.01 ND
MW-37D-043 09/24/2004 MW-37D 0.0248
MW-37D-049 12/14/2004 MW-37D 0.0918
MW-37D-056 03/11/2005 MW-37D 0.0387
MW-37D-070 06/15/2005 MW-37D 0.011
MW-37D-081 10/04/2005 MW-37D 0.02 ND
MW-37D-087 12/14/2005 MW-37D 0.02 ND
MW-37D-093 03/13/2006 MW-37D 0.01 ND
MW-37D-098 05/03/2006 MW-37D 0.01 ND
MW-37D-110 10/13/2006 MW-37D 0.01 ND
MW-37D-115 12/14/2006 MW-37D 0.0266
MW-37D-121 03/07/2007 MW-37D 0.01 ND
MW-37D-125 05/03/2007 MW-37D 0.01 ND

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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Response to Comments on:
Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Sample_ID Sample_Date Well_ID Zinc Result Nondetect?
(mg/L)

OW-05M-003 09/13/2005 OW-5M 0.0264
OW-05M-004 10/20/2005 OW-5M 0.02 ND
OW-05M-005 11/15/2005 OW-5M 0.025
OW-05M-006 12/06/2005 OW-5M 0.0238
OW-05M-007 03/15/2006 OW-5M 0.02 ND
OW-05M-008 06/07/2006 OW-5M 0.02 ND
OW-05M-009 08/30/2006 OW-5M 0.02 ND
OW-05M-010 10/11/2006 OW-5M 0.02 ND
OW-05M-012 04/30/2007 OW-5M 0.01 ND
OW-05M-014 10/17/2007 OW-5M 0.278
OW-05M-075 07/28/2005 OW-5M 0.0122 ND
OW-05M-077 08/26/2005 OW-5M 0.0156 ND
OW-5M-WQ5 01/13/2005 OW-5M 0.0373
OW-5M-WQ6 05/11/2005 OW-5M 0.01 ND

Notes:

Table 4. Raw Data for Chemicals Screened Out of the Risk Assessment by 
Population Tests

Raw data for Table 3.

Nondetect results are indicated with "ND" and the reporting limit is presented in the 
Result column
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MW-35-60

Cr VI Mo Se

0.0619 0.00805 0.00146

MW-47-55

MW-11Cr VI Mo Se

1.71 0.035 0.0136

MW-11

PTI-1S

Cr VI Mo Se

ND† ND† ND†

PT-4S

Cr VI Mo Se

0.0005† ND† ND†

PT-2S

Cr VI Mo Se

0.006† ND† ND†

PT-1S

Cr VI Mo Se

ND† ND† ND†

PTI-1S

Cr VI Mo Se

ND† ND† ND†

PT-3S

Cr VI Mo Se

ND 0.021 ND

MW-29

Cr VI Mo Se

ND 0.0076 ND

MW-28-25

Cr VI Mo Se

ND† ND† ND†

PT-5S

Cr VI Mo Se

0.148 ND ND

PE-1

Cr VI Mo Se

ND ND ND

MW-36-40
Cr VI Mo Se

0.0026 ND ND

MW-36-20

Cr VI Mo Se

ND 0.0067 ND

MW-27-20

Cr VI Mo Se

ND ND ND

MW-42-30

Cr VI Mo Se

ND 0.1 ND

MW-30-30

Cr VI Mo Se

ND 0.0562 ND

MW-22

Cr VI Mo Se

ND ND ND

MW-39-40

Cr VI Mo Se

0.0011† ND† ND†

PT-6S

Cr VI Mo Se

ND ND ND

MW-56S

Cr VI Mo Se

0.00068 ND ND

MW-33-40

PG&E TOPOCK COMPRESSOR STATION
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GROUNDWATER HUMAN HEALTH AND 
ECOLOGICAL RISK ASSESSMENT
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NOTES:
    ft bgs = feet below ground surface
    mg/L = milligrams per liter
    ND = Non Detect
1. Figure includes active wells found in the Shallow Zone of the 
    Alluvial Aquifer in which groundwater was encountered within 80 
    ft bgs and which occur in or are within close proximity to 
    phreatophyte vegetation communities. Well ID list from 
    Table B-1 - Drilling and Well Construction Summary for RFI/RI 
    Characterization (Appendix B, RFI/RI Vol. 2, CH2MHILL, 2008).
2. ND indicates COPC was not detected during sampling events.
3. † Values from Table 3-FP Primary Parameters, First Quarter 2009 
    Groundwater Monitoring Report (ARCADIS, 2009) 
4. Extent of vegetation communities from Figure 6 of the Programmatic 
    Biological Assessment for Pacific Gas and Electric Topock Compressor 
    Station Remedial and Investigative Actions report (CH2MHILL, 2007).
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Concentration (mg/L)
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Appendix S – Item 5 

From:  Meeks, Yvonne J [mailto:YJM1@PGE.COM]  

Sent:  Tuesday, July 07, 2009 6:11 PM 

To:  Karen Baker; Aaron Yue; Pamela_Innis@ios.doi.gov 

Cc:  Gilbert, David; Doss, Robert 

Subject:  Path forward on GWRA and CMS/FS per recent discussions 

 

Karen, Aaron, and Pam  

Last week DTSC and PG&E discussed the management of additional constituents of concern in the 
Topock Groundwater Risk Assessment (GWRA) and the CMS/FS Report, as well as the schedule 

assumptions for incorporating East Ravine into the CMS/FS Report and reaching resolution on comments. 
The purpose of this email is to document our understanding of that discussion and make sure we are all 

on the same page as we move forward in finalizing the GWRA and the CMS/FS. While DOI 
representatives were not on the phone, Aaron indicated DTSC had discussed these topics with Pam, and 

that DOI is in general agreement with DTSC on the issues. Pam, please let us know if you have any 

feedback on, or any disagreement with, the direction that DTSC has provided as summarized below. 

COCs in the Topock Groundwater Risk Assessment and CMS/FS  

DTSC stated that the Topock GWRA should include PG&E’s conclusions and recommendations including 

which chemicals PG&E’s experts believe should be considered Chemicals of Concern (COCs) and which 
should get carried forward to the CMS/FS stage of the project.  It is understood that the 

recommendations would be PG&E’s recommendations and that DTSC may not agree with the 
recommendations (and could state that in a conditional approval). Specifically, consistent with the draft 

GWRA, PG&E may conclude that selenium, nitrate and molybdenum are not a source a significant risk, 

that these three chemicals are not drivers for groundwater remediation, do not need to be considered 
COCs, and thus do not need to get carried forward to the CMS/FS.  PG&E may also consider modifying 

some of these conclusions. 

DTSC agrees that selenium, nitrate and molybdenum do not represent significant risk at the site, and are 

expecting to approve these conclusions of the Topock GWRA. However, DTSC believes that selenium, 
nitrate and molybdenum need to be carried forward to the CMS/FS, and thus would provide a ‘qualified’ 

or conditional approval of the GWRA if the PG&E recommends that selenium, nitrate and molybdenum 
NOT get carried forward to the CMS/FS.  

In carrying forward these three chemicals into the CMS/FS, DTSC stated that that selenium, nitrate and 
molybdenum do not need to be considered equivalent to Cr(VI). Specifically, DTSC indicated that there 

do not need to be any stated remedial action objectives for these three additional COCs and the 
alternatives do not need to be evaluated for attainment of a cleanup standard for these additional COCs. 

DTSC expects that the three COCs would be discussed in the upfront chapters of the CMS/FS report, with 

a general discussion of how these COCs do not pose a significant risk to human health or the 
environment, and are addressed in a global manner by all alternatives that focus on Cr(VI) remediation. 

DTSC expects that monitoring for these additional COCs would be performed to confirm these 
conclusions, and that these additional COCs would be evaluated in future characterization efforts (e.g., 

soil). 



Schedule Assumptions for the CMS/FS Report  

DTSC has looked at the assumptions in the June 17 RCRA/CERCLA meeting handout pertaining to 

incorporation of East Ravine data into the CMS/FS, and reaching resolution on comments on the CMS/FS 
report. DTSC is in agreement with all the assumptions, except that DTSC would like to clarify that the 

target remediation area for Cr(VI) in the East Ravine is considered to be 32 ppb because this is below the 

risk-based concentration of 46 ppb, not because it is background. While noting that there is no 
established background value for Cr(VI) in bedrock, DTSC does not see value in establishing a 

background value since the proposed cleanup value is less than the risk-based concentration. 

Yvonne pointed out that there is no documentation of the agency direction to deviate from the existing 

schedule by including the East Ravine into the current CMS/FS. To document the agreement on the 
revised schedule, Aaron sent an email to Yvonne on July 2.  In response to Aaron’s email, PG&E will 

update the June 17 RCRA/CERCLA meeting handout dates and assumptions after further adjustments are 
made to the Rainbow Schedule based on inputs from both DTSC and DOI. This update will serve as the 

agreed on CMS/FS schedule. At this time, due to the continuing development of aspects beyond the 

CMS/FS Report such as the PA and the EIR, DTSC is not inclined to publish the next official version of the 
Project Schedule at the July 15 CWG.  



Appendix S – Item 6 

From:  "Aaron Yue" <AYue@dtsc.ca.gov>  

To:  <Pamela_Innis@ios.doi.gov>, "Yvonne J Meeks" <YJM1@PGE.COM>  

Cc:  "Karen Baker" <KBaker@dtsc.ca.gov>, "David Gilbert" <DAG6@PGE.COM>, "Robert Doss" 

<RLDl@PGE.COM>  

Date:  07/08/2009 11:45 AM  

Subject:  Re: Path forward on GWRA and CMS/FS per recent discussions 

 

 
 
Yvonne, there are some minor but fundamental differences between our thinking and as memorialized in 

your email.  Please see my edits in red below. 

COCs in the Topock Groundwater Risk Assessment and CMS/FS 

DTSC stated that the Topock GWRA may include PG&E’s <strike out: conclusions and> recommendations 

on which chemicals PG&E’s experts believe should be considered Chemicals of Concern (COCs) and which 
should get carried forward to the CMS/FS stage of the project.   It is understood that the 

recommendations would be PG&E’s recommendations and that DTSC may not agree with the 
recommendations (and could state that in a conditional approval). Specifically, consistent with the draft 

GWRA, PG&E  may recommend that selenium, nitrate and molybdenum are not a source and of 

significant risk, that these three chemicals are not drivers for groundwater remediation, do not need to 
be considered COCs,  and thus do not need to get carried forward to the CMS/FS.   PG&E may also 

consider modifying some of these conclusions.  

DTSC agrees that selenium, nitrate and molybdenum do not represent significant risk at the site, and are 

expecting to approve the risk numbers as calculated in the Topock GWRA.  However, DTSC believes that 
selenium, nitrate and molybdenum need to be carried forward to the CMS/FS due to several wells having 

hazard index greater than 1 for the individual COC and that neither site wide COPCs in soil nor the 
cumulative risks between soil and groundwater have been studied at this point.  DTSC would provide a 

‘qualified’ <strike out: or conditional> approval of the GWRA and will specifically disagree with the 

recommendation if PG&E recommends that selenium, nitrate and molybdenum NOT get carried forward 
to the CMS/FS.    

In carrying forward these three chemicals into the CMS/FS, DTSC stated that selenium, nitrate and 

molybdenum do not need to be considered equivalent to Cr(VI) in the evaluation effort.  Specifically, 

DTSC indicated that there do not need to be any stated numeric remedial action objectives for these 
three additional COCs and the alternatives do not need to be evaluated for attainment of a cleanup 

standard for these additional COCs.  DTSC expects that the three COCs would be discussed in the upfront 
chapters of the CMS/FS report, with a general discussion of the conservative nature and uncertainties 

associated with the risks as calculated in the GWRA and <strike out: how these COCs do not pose a 
significant risk to human health or the environment, and> are addressed in a global manner by all 

alternatives that focus on Cr(VI) remediation.  DTSC expects that monitoring for these additional COCs 

would be performed to confirm these conclusions, and that these additional COCs would be evaluated in 
future characterization efforts (e.g., soil).  



Schedule Assumptions for the CMS/FS Report  

 

DTSC has looked at the assumptions in the June 17 RCRA/CERCLA meeting handout pertaining to 
incorporation of East Ravine data into the CMS/FS, and reaching resolution on comments on the CMS/FS 

report.  DTSC is in agreement with all the assumptions, except that DTSC would like to clarify that the 

target remediation area for Cr(VI) in the East Ravine is considered to be 32 ppb because this is below the 
risk-based concentration of 46 ppb, not because it is background.  While noting that there is no 

established background value for Cr(VI) in bedrock, DTSC does not see value in establishing a 
background value at this time since the proposed cleanup value is less than the risk-based concentration 

for oral non-cancer affects from Cr(VI).  

Yvonne pointed out that there is no documentation of the agency direction to deviate from the existing 

schedule by including the East Ravine into the current CMS/FS.  To document the agreement on the 
revised schedule, Aaron sent an email to Yvonne on July 2.   In response to Aaron’s email, PG&E will 

update the June 17 RCRA/CERCLA meeting handout dates and assumptions after further adjustments are 

made to the Rainbow Schedule based on inputs from both DTSC and DOI. This update will serve as the 
agreed on CMS/FS schedule.  At this time, due to the continuing development of aspects beyond the 

CMS/FS Report such as the PA and the EIR, DTSC is not inclined to publish the next official version of the 
Project Schedule at the July 15 CWG.    

 



Appendix S – Item 7 

From:  Meeks, Yvonne J [YJM1@PGE.COM] 

Sent:  Monday, July 13, 2009 2:02 PM 
To:  Pamela_Innis@ios.doi.gov; Aaron Yue; Karen Baker 

Cc:  Gilbert, David; Doss, Robert 
Subject:  RE: Path forward on GWRA and CMS/FS per recent discussions 

 

 
 

Thanks Aaron for your clarification of DTSC direction.  This will help ensure we produce work product that 
meets agency expectations. 

  
Pam -- We do not specifically need anything from DOI re:  path forward email.  That email (and Aaron's 

edits) documents DTSC direction to PGE on the GWRA and CMS.  We will be proceeding per that DTSC 

direction in finalizing those documents and will let the CWG know that approach in our upcoming CMS/RA 
presentations this week.  I just wanted to make sure you were aware and had a chance for any 

feedback, especially if there was any disagreement before the CWG presentations.  If not, we're good to 
go and will proceed as directed by DTSC. 

  

Yvonne 
 

 
 

 
 

 

From:  Pamela_Innis@ios.doi.gov [mailto:Pamela_Innis@ios.doi.gov]  
Sent:  Friday, July 10, 2009 11:44 AM 

To:  Meeks, Yvonne J 
Cc:  Gilbert, David; Doss, Robert 

Subject:  Re: Path forward on GWRA and CMS/FS per recent discussions 

 

I would like clarification as to what you are expecting from DOI on the below e-mail.  The information is 

reflective of discussions in the RCRA/CERCLA meeting but not unlike comments that are contained within 
the RTCs that are currently on the street for both the GWRA and the CMS/FS and revisions that will occur 

to both documents.  

 
Pamela S. Innis 

DOI Topock Remedial Project Manager 
Office of Environmental Policy and Compliance 

U.S. Department of Interior 
P.O. Box 25007 (D-108) 

Denver, CO 80225-0007 

Voice:  303.445.2502 
Fax:  303.445.6320 

Cell:  303.501.5685 
 

 

 



 

From:  "Aaron Yue" <AYue@dtsc.ca.gov>  

To:  <Pamela_Innis@ios.doi.gov>, "Yvonne J Meeks" <YJM1@PGE.COM>  

Cc:  "Karen Baker" <KBaker@dtsc.ca.gov>, "David Gilbert" <DAG6@PGE.COM>, "Robert Doss" 

<RLDl@PGE.COM>  

Date:  07/08/2009 11:45 AM  

Subject:  Re: Path forward on GWRA and CMS/FS per recent discussions 

 

 
 

Yvonne, there are some minor but fundamental differences between our thinking and as memorialized in 
your email.  Please see my edits in red below. 

COCs in the Topock Groundwater Risk Assessment and CMS/FS  

DTSC stated that the Topock GWRA may include PG&E’s <strike out: conclusions and> recommendations 
on which chemicals PG&E’s experts believe should be considered Chemicals of Concern (COCs) and which 

should get carried forward to the CMS/FS stage of the project.   It is understood that the 

recommendations would be PG&E’s recommendations and that DTSC may not agree with the 
recommendations (and could state that in a conditional approval). Specifically, consistent with the draft 

GWRA, PG&E  may recommend that selenium, nitrate and molybdenum are not a source and of 
significant risk, that these three chemicals are not drivers for groundwater remediation, do not need to 

be considered COCs,  and thus do not need to get carried forward to the CMS/FS.   PG&E may also 

consider modifying some of these conclusions.  

DTSC agrees that selenium, nitrate and molybdenum do not represent significant risk at the site, and are 
expecting to approve the risk numbers as calculated in the Topock GWRA.  However, DTSC believes that 

selenium, nitrate and molybdenum need to be carried forward to the CMS/FS due to several wells having 

hazard index greater than 1 for the individual COC and that neither site wide COPCs in soil nor the 
cumulative risks between soil and groundwater have been studied at this point.  DTSC would provide a 

‘qualified’ <strike out: or conditional> approval of the GWRA and will specifically disagree with the 
recommendation if PG&E recommends that selenium, nitrate and molybdenum NOT get carried forward 

to the CMS/FS.    

In carrying forward these three chemicals into the CMS/FS, DTSC stated that selenium, nitrate and 

molybdenum do not need to be considered equivalent to Cr(VI) in the evaluation effort. Specifically, 
DTSC indicated that there do not need to be any stated numeric remedial action objectives for these 

three additional COCs and the alternatives do not need to be evaluated for attainment of a cleanup 

standard for these additional COCs.  DTSC expects that the three COCs would be discussed in the upfront 
chapters of the CMS/FS report, with a general discussion of the conservative nature and uncertainties 

associated with the risks as calculated in the GWRA and <strike out: how these COCs do not pose a 
significant risk to human health or the environment, and> are addressed in a global manner by all 

alternatives that focus on Cr(VI) remediation.  DTSC expects that monitoring for these additional COCs 
would be performed to confirm these conclusions, and that these additional COCs would be evaluated in 

future characterization efforts (e.g., soil).  



Schedule Assumptions for the CMS/FS Report  

 

DTSC has looked at the assumptions in the June 17 RCRA/CERCLA meeting handout pertaining to 
incorporation of East Ravine data into the CMS/FS, and reaching resolution on comments on the CMS/FS 

report.  DTSC is in agreement with all the assumptions, except that DTSC would like to clarify that the 

target remediation area for Cr(VI) in the East Ravine is considered to be 32 ppb because this is below the 
risk-based concentration of 46 ppb, not because it is background.  While noting that there is no 

established background value for Cr(VI) in bedrock, DTSC does not see value in establishing a 
background value at this time since the proposed cleanup value is less than the risk-based concentration 

for oral non-cancer affects from Cr(VI).  

Yvonne pointed out that there is no documentation of the agency direction to deviate from the existing 

schedule by including the East Ravine into the current CMS/FS.  To document the agreement on the 
revised schedule, Aaron sent an email to Yvonne on July 2.   In response to Aaron’s email, PG&E will 

update the June 17 RCRA/CERCLA meeting handout dates and assumptions after further adjustments are 

made to the Rainbow Schedule based on inputs from both DTSC and DOI. This update will serve as the 
agreed on CMS/FS schedule.  At this time, due to the continuing development of aspects beyond the 

CMS/FS Report such as the PA and the EIR, DTSC is not inclined to publish the next official version of the 
Project Schedule at the July 15 CWG.    

 



Appendix S – Item 8 

From:  Meeks, Yvonne J  

Sent:  Thursday, July 16, 2009 12:01 PM 

To:  'Aaron Yue'; 'Karen Baker' 

Cc:  Gilbert, David; Kellogg, Lisa; Doss, Robert 

Subject:  Path forward on GWRA RTC per recent discussions 

 

Dear Aaron,  

As a follow up from our July 2nd 2009 conference call and subsequent emails below documenting the 

discussions between DTSC and PG&E regarding the path forward for the GWRA and the CMS/FS, PG&E 

has reviewed the following documents to identify any material inconsistencies between what was 

originally presented in these documents and our subsequent discussions/emails on the path forward for 

the GWRA and the CMS/FS:   

1)  Memo from Shukla Roy-Semmen, Staff Toxicologist, Human and Ecological Risk Division 

(HERD), Review of a Groundwater Huyman Health Risk Assessment for the PG&E Topock 

Compressor Station Located in Needles, Claifornia, dated March 26, 2009. 

2)  Response to Comments (RTCs), Comments on the February 2009 Draft Groundwater Human 

Health and Ecological Risk Assessment, submitted to stakeholders on May 29, 2009; 

3)  Memo from Shukla Roy Semmen, Staff Toxicologist, Human and Ecological Risk Division 

(HERD), Review of PG&E’s Response to Agency Comments on the Groundwater Risk 

Assessment, Topock Compressor Station, Needles, California, dated June 15, 2009; 

4)  Memo from J. Michael Eichelberger, Staff Toxicologist, HERD,  Response to Comments, 

Comments on the February Draft Groundwater Human Health and Ecological Risk Assessment, 

Pacific Gas and Electric Company, Topock Compressor Station, Needles, California, dated June 

17, 2009 (no issues that need to be resolved before receiving the final comments). 

In our review of these documents, there are two items that appear to be inconsistent with the direction 

provided by DTSC during the July 2nd conference call which we would like to highlight to you before you 

transmit final DTSC comments on the GWRA RTCs.  Each of these items is discussed below. 

Molybdenum 

The original written direction provided by DTSC in March 2009 (item 1 above) was to remove all 

discussions surrounding the essential nutrient evaluation of molybdenum from the main text of the GWRA 

and include the essential nutrient evaluation as an Appendix to the GWRA (General Comment 7). 

 Specifically, based on our conversations with DTSC in March 2009, and our understanding of the specific 

direction being provided by DTSC, PG&E stated the following in the May 2009 RTCs: “Per DTSC’s request, 

the GWRA will be revised to present conclusions for molybdenum as a COC based solely on this 

evaluation [using the USEPA IRIS oral reference dose approach] and the main text of the GWRA will 

remove the discussions related to the essential nutrient evaluation.”    

 



Based on the subsequent discussions between DTSC and PG&E on July 2, 2009, and our understanding 

that DTSC accepts that the technical evaluations and recommendations of the GWRA would be PG&E’s 

evaluations and recommendations (and that DTSC may not agree with all aspects of PG&E’s 

recommendations), PG&E is proposing to keep the technical evaluations of molybdenum as currently 

presented in the Draft GWRA.  We raise this issue to DTSC’s attention before finalization of additional 

comments (item 3 above) because the direction in HERD’s June 15, 2009 written comments differ from 

understanding reached during recent discussions between PG&E and DTSC. In the June 15, 2009 memo 

prepared by HERD, submitted to PG&E by DTSC in Draft form on June 29, 2009, HERD is requesting 

(under Response to comments on HERD SRS GC7)  modifications to our original response, asking that 

PG&E remove much of the text presented in our May 29, 2009 response to HERD SRS GC7.  We would 

like your concurrence that our proposal to keep the technical molybdenum evaluation as currently 

presented in the Draft GWRA is consistent with the overall theme of our discussions on July 2. 

Specifically, because the GWRA is a PG&E document, the GWRA can present PG&E’s technical evaluations 

and recommendations.   

Process for Moving Forward and Submitting Revised GWRA 

Based on  the June 15, 2009 memo prepared by HERD (item number 3 above), it appears that HERD is 

requesting that the RTCs, submitted to the agencies on May 29, 2009, be revised and re-submitted for 

agency review.  With respect to HERD’s June 15, 2009 memo (item 3 above), it would seem that re-

submittal of the RTCs may not be a necessary step to ensuring that the revised GWRA meets agency 

expectations.  Specifically, as requested by HERD, PG&E agrees to incorporate the response provided to 

GC4 to GC3 (in item 2 above), and to clarify throughout the revised GWRA that the risk assessment does 

not determine the ultimate level of remediation that needs to occur at the site, but rather that discussions 

about the remedial action objectives and decisions regarding the final remedial goals will be determined 

in the CMS/FS.  Further, the revised GWRA will address the topics as described in the call summary for 

the July 2 discussion (previously submitted separately). 

We propose that this letter, the associated supporting documents identified herein, and your upcoming 

cover letter transmitting the finalized comments (re item 3 above), serve as adequate documentation of 

the discussions, agreements, and resolution to key issues between PG&E and DTSC regarding the 

comments and responses for the Draft GWRA. PG&E would appreciate input and/or   concurrence from 

DTSC on this recommended path forward for submittal of the revised GWRA, and ideas as to how PG&E 

can help facilitate the process.  We will plan to implement these agreements and resolutions in the 

revised or redline, at your direction) GWRA once we receive your final input.   

Thanks Aaron.  We do appreciate DTSC’s willingness to work efficiently and openly with PG&E in order to 

maintain focus and maintain the current schedule.   

  

Yvonne 

 

 

 



From:  Meeks, Yvonne J  

Sent:  Monday, July 13, 2009 3:01 PM 

To:  'Aaron Yue'; 'Karen Baker' 

Cc:  Gilbert, David; Kellogg, Lisa 

Subject:  Path forward on GWRA RTC per recent discussions 

 

Aaron and Karen -- As our RAers have been reviewing the GWRA RTC correspondance to date with 

respect to DTSC/PGE recent telecon and the email summary below, they are noting that there are some 

discrepencies (e.g., Shukla's comments say to change specific text, while July 2 direction was that the 

GWRA is a PG&E document and that we can include our language regarding our recommendations).  We 

hope to finish this comparison and provide more detail to you in the next day or so, for your 

consideration in preparing DTSC's final letter with direction on incorporating the RTC into the revised 

GWRA.  

  

Thank you, Yvonne 

 

 

Item 7 

From:  Meeks, Yvonne J  

Sent:  Monday, July 13, 2009 11:02 AM 

To:  Pamela_Innis@ios.doi.gov; Aaron Yue; Karen Baker 

Cc:  Gilbert, David; Doss, Robert 

Subject:  RE: Path forward on GWRA and CMS/FS per recent discussions 

 

Thanks Aaron for your clarification of DTSC direction.  This will help ensure we produce work product that 

meets agency expectations. 

 Pam -- We do not specifically need anything from DOI re:  path forward email.  That email (and Aaron's 

edits) documents DTSC direction to PGE on the GWRA and CMS.  We will be proceeding per that DTSC 

direction in finalizing those documents and will let the CWG know that approach in our upcoming CMS/RA 

presentations this week.  I just wanted to make sure you were aware and had a chance for any 

feedback, especially if there was any disagreement before the CWG presentations.  If not, we're good to 

go and will proceed as directed by DTSC. 

  

Yvonne 

 



From:  Pamela_Innis@ios.doi.gov [mailto:Pamela_Innis@ios.doi.gov]  

Sent:  Friday, July 10, 2009 11:44 AM 

To:  Meeks, Yvonne J 

Cc:  Gilbert, David; Doss, Robert 

Subject:  Re: Path forward on GWRA and CMS/FS per recent discussions 

 

I would like clarification as to what you are expecting from DOI on the below e-mail.  The information is 

reflective of discussions in the RCRA/CERCLA meeting but not unlike comments that are contained within 

the RTCs that are currently on the street for both the GWRA and the CMS/FS and revisions that will occur 

to both documents.  

 

Pamela S. Innis 

DOI Topock Remedial Project Manager 

Office of Environmental Policy and Compliance 

U.S. Department of Interior 

P.O. Box 25007 (D-108) 

Denver, CO 80225-0007 

Voice:  303.445.2502 

Fax:  303.445.6320 

Cell:  303.501.5685 

 



Appendix S – Item 9 

 
 

From:  Aaron Yue [mailto:AYue@dtsc.ca.gov]  
Sent:  Thursday, July 16, 2009 4:53 PM 

To:  Kellogg, Lisa; Christina.Hong@CH2M.com; Bob Doss; Yvonne J Meeks 

Cc:  Michael Sullivan; Christopher Guerre; James Eichelberger; Karen Baker; Nancy Long; Shukla 
 Roy-Semmen; NoraMcDowell-Antone@fortmojave.com; Pam Innis 

Subject:  PG&E: Comments on the proposed GWRA response to comments (RTC) package 
 

 
 

Greetings,  

  
Attached are the responses to the RTC package from within DTSC and from the Fort Mojave Indian Tribe 

(FMIT).  On June 10, 2009 DTSC forwarded PG&E's proposed RTC on the draft Groundwater Human 
Health and Ecological Risk Assessment (GWRA) to the parties that have provided original comments for 

review.  Of all the external parties that provided original comments (including MWD, CRIT, DOI and 

FMIT), DTSC only received additional response from Dr. Michael Sullivan representing FMIT on July 10, 
2009 and a separate letter dated July 13, 2009 from Chairman Williams to Mr. Maziar Movassaghi of 

DTSC and Dr. Willie R. Taylor of DOI.  Pursuant to the July 14, 2009 email request by Ms. Nora 
McDowell-Antone, DTSC is also forwarding the July 13 letter to you as record of their comments.   

  
With respect to the FMIT comments from Dr. Michael Sullivan, DTSC believes that PG&E can further 

refine the proposed RTCs to address the concerns raised.  DTSC, however, has the following position to 

be incorporated to your RTCs.   
  

FMIT GC1:  Although the documents for the Groundwater Risk Assessment (GWRA) and the CMS/FS are 
produced on a parallel track, agencies and PG&E agree that the GWRA should be completed so that the 

conclusion of the GWRA is properly reflected in the CMS/FS for evaluation. Please note that in practice, 

the GWRA is being completed before the CMS/FS.   
  

FMIT GC3 and GC4:  DTSC believes that the language from the RFI/RI Volume 2 provides a broad view 
that captures the cultural sensitivities of the area. Statement that "portions of the site have been 

disturbed by construction and unsympathetic land use..." suggests impacts that are either outside the 

control of the current project or that there are unmitigated impacts as a result of agency activities.  DTSC 
maintains that this FMIT view should be captured in the upcoming Environmental Impact Report 

where impacts can be fully discussed and analyzed.     
  

With respect to the letter from Chairman Williams, DTSC will be preparing a separate response to the 
letter.  DTSC will clarify that land use decisions are the responsibility of the land owner.  In this case, the 

Department of Interior issued a Final Land Use Memorandum on October 5, 2007 detailing the land use 

assumptions to be used for the risk assessment and the development of remedial alternatives at the 
project area.  DTSC will defer any decisions on the proposed land use to the DOI.   

  
Aside from these specific statements, DTSC directs PG&E to provide responses to all comments attached.  

If you have any questions regarding this matter, please feel free to contact me.  

  



Sincerely, 

  
  

Aaron Yue 
Senior Hazardous Substances Engineer 

Geological Services Branch 

Cypress, California 

GWRA 
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July 10, 2009 
 
Mr. Aaron Yue, Project Manager 
DEPARTMENT OF TOXIC SUBSTANCES CONTROL 
5796 Corporate Avenue 
Cypress, California 90630 
 
Ms. Pamela S. Innis 
Topock Remedial Project Manager 
Office of Environmental Policy and Compliance 
U.S. DEPARTMENT OF THE INTERIOR 
P.O. Box 25007 (D-108)  
Denver, Colorado 80225-007 
 
 
Re: Response to Pacific Gas and Electric Company Response to Comments on draft 

Groundwater Risk Assessment for Topock Compressor Station, Needles, California. 
 
Dear Mr. Yue and Ms. Innis: 
 
On March 20, 2009, I submitted a comment letter on behalf of the Fort Mojave Indian 
Tribe (The Tribe, FMIT) summarizing my review of the Pacific Gas and Electric 
Company’s (PG&E) February 9, 2009, draft document titled, Groundwater Human 
Health and Ecological Risk Assessment for Chromium (GWRA) for the Topock 
Compressor Station, Needles, California.  My comments focused on overarching issues 
which are of great importance to the Tribe.  On May 29, 2009, a draft response to 
comments was sent out by Lisa Kellogg of Arcadis on behalf of PG&E.  This letter 
addresses the responses to the Tribe's General Comment (GC) 1 through GC 5 by 
Arcadis/PG&E.  While specific issues are listed below, the proposed responses to the 
Tribe’s issues are insufficient and do not address the Tribe’s concerns.  The GWRA must 
be updated to address these Tribal issues by editing and/or adding provided language. It 
is the responsibility of your agencies as the lead regulatory agencies to require PG&E and 
its consultants to properly address stakeholder comments. Will DTSC and the US 
Department of Interior (DOI) require PG&E to address our comments by revising the risk 
assessment? 

FMIT GC1 – The response simply refers to the project schedule.  CERCLA and RCRA 
documents should follow a logical order:  characterization, risk assessment, remediation 
feasibility and then remediation implementation.  When documents are prepared and 
provided out of sequence, however, the review process is disrupted.  For example, the 
groundwater FS should not be completed until the GWRA is finalized.  An additional 
concern is that the illogical order of reports may have resulted in an agency 
recommendation to address Tribal comments in some future report but not the 
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appropriate update of the reviewed report.  This just perpetuates erroneous assumptions 
and faulty text.  It is DTSC’s responsibility as the lead regulatory agency to ensure that 
documents are provided in the correct order and with sufficient time for meaningful 
comment.  DOI comment SC 16 reiterates the basic premise of our position that the 
documents must be presented in a comprehensive format and appropriate order so that 
full reviews can be completed.  Additionally, the response to DOI comment SC 7 (among 
others) suggests that updates to the GWRA will only be evaluated in an addendum and 
not as an updated GWRA.  The complete GWRA must be reissued so that reviewers have 
a complete and comprehensive document to review rather than multiple documents.   

FMIT GC2 – The intent of my comment was to have the GWRA, and all subsequent 
reports, contain language that describes and acknowledges the significance of the local 
ecosystem (both river and upland areas) as well as the unique and significant relationship 
between Tribal culture and the environment.  Neither the original text nor the suggested 
edits accurately addresses this important issue.  DOI’s comment SC 11 reiterates the 
Tribe’s concerns regarding the inappropriate description of the desert environment.  We 
request that PG&E provide the entire updated text from this section so the entire text can 
be reviewed with the added sentences.   

FMIT GC3 – The response to comments does not fully address the Tribe’s position that 
the land, the Maze, the River, etc. (all the inter-related areas of the landscape) are 
significant, sacred and all tied intimately to the Tribe’s culture.  DTSC must insist that 
the GWRA and future documents include the recommended language provided by the 
Tribe.  Risk managers need to have full and accurate descriptions of the Tribal interests in 
the site and surrounding land in order to make appropriate remediation decisions.  DOI 
comment SC 12 also notes that the GWRA’s references to Tribal areas are incomplete or 
inaccurate.  Why do DTSC and PG&E continue to refuse to include text provided by the 
Tribe? It is the Tribe's view that this text should be included in all project reports. 

FMIT GC4 – The response to comments addresses many of the issues raised in my 
comments but does not propose to update the text to include the description of the Tribe’s 
future interests in the IM3 and Topock compressor sites.  DTSC must insist that the 
GWRA and future documents include recommended language provided by the Tribe.  
Risk managers need to have full and accurate descriptions of the Tribal interests in the 
site and surrounding land in order to make appropriate remediation decisions. Why do 
DTSC and PG&E continue to refuse to include text provided by the Tribe? It is the 
Tribe's view that this text should be included in all project reports.  It is further interesting 
that in comment SC 4, DOI requests removal of any reference to its request for evaluating 
potential future residential development.  If the basis for the inclusion of the residential 
receptor was based on the DOI request, then DOI’s withdrawal of its comment should 
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result in the exclusion of the residential receptor.  This DOI position seems to be further 
stated in its comment SC 13 where it cites the appropriate criteria to be used in selecting 
future land and resource (i.e., groundwater) uses.  What is the rationale for not honoring 
DOI’s request to remove the residential receptor? 

It is disappointing to both the Tribe and its technical team that significant and focused 
comments are provided on draft documents yet PG&E and its consultants have dismissed 
these comments by not responding with appropriate document changes.  As in the past, I 
remain available to work with PG&E on text updates to the GWRA and future documents 
to ensure that the reports adequately address Tribal issues.  I can be contacted at 
michael.sullivan@csun.edu.  I believe that the project can achieve the objective of 
sufficient characterization, risk estimation and remediation while also protecting the land 
from further unnecessary disturbances. 

Sincerely, 

 

 
Michael J. Sullivan, Ph.D., CIH 
 
cc: Nora McDowell/Fort Mojave Indian Tribe 
 Luke Johnson/Fort Mojave Indian Tribe 
 Linda Otero/Fort Mojave Indian Tribe 
 Courtney Ann Coyle/Tribal Co-Counsel 
 Steven P. McDonald/Tribal Co-Counsel 
 Yvonne Meeks/PG&E 
 Leo Leonhart/Hargis+Associates 
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Appendix S – Item 10 

From:   Kellogg, Lisa [Lisa.Kellogg@arcadis-us.com] 

Sent:  Tuesday, July 28, 2009 8:58 PM 

To:  'Aaron Yue'; Shukla Roy-Semmen; James Eichelberger' 

Cc:  Meeks, Yvonne J; Doss, Robert; Gilbert, David; Adrienne LaPierre; Walsh, Kimberly; Wini

 Curley; Pattanayek, Mala   

Subject:  

 

Aaron,  

On behalf of PG&E, ARCADIS is submitting this email as a follow up to the DTSC’s comments sent to 

PG&E on July 16, 2009 on the response to comments to the Groundwater Risk Assessment.  Based on 

our discussions, PG&E is providing additional information for the comments that we consider outstanding 

and needing resolution and have summarized the three items in the following email. 

As a follow up from our July 2nd 2009 conference call and subsequent emails on July 8, 2009 (attached) 

documenting the discussions between DTSC and PG&E regarding the path forward for the GWRA and the 

CMS/FS, PG&E has reviewed the following documents to identify any material inconsistencies between 

what was originally presented in these documents and our subsequent discussions/emails on the path 

forward for the GWRA and the CMS/FS:   

 Memo from Shukla Roy-Semmen, Staff Toxicologist, Human and Ecological Risk Division (HERD), 
Review of a Groundwater Human Health Risk Assessment for the PG&E Topock Compressor 

Station Located in Needles, California, dated March 26, 2009. 
 Response to Comments (RTCs), Comments on the February 2009 Draft Groundwater Human 

Health and Ecological Risk Assessment, submitted to stakeholders on May 29, 2009; 

 Memo from Shukla Roy Semmen, Staff Toxicologist, Human and Ecological Risk Division (HERD), 

Review of PG&E’s Response to Agency Comments on the Groundwater Risk Assessment, Topock 
Compressor Station, Needles, California, dated June 15, 2009, (final version transmitted to PG&E 

on July 21. 2009); 

 Memo from J. Michael Eichelberger, Staff Toxicologist, HERD, Response to Comments, Comments 
on the February Draft Groundwater Human Health and Ecological Risk Assessment, Pacific Gas 
and Electric Company, Topock Compressor Station, Needles, California, dated June 17, 2009 

(final version transmitted to PG&E on July 16, 2009). 

As we discussed, the GWRA will be revised in accordance with the topics discussed during the July 2, 

2009 conference call (documentation of the discussion and agreements reached is attached).  The 

purpose of this email is to document where we believe our previous responses to comments (number 2 

above) are inconsistent with the direction provided by DTSC during the July 2nd conference call and to 

clarify our proposed methods for addressing these comments in the revised GWRA.  Additionally, this 

email identifies our proposed resolution to the recent comments (numbers 3 and 4 above) which were 

transmitted to PG&E on July 21 and July 16, respectively.    



Molybdenum (GC number 7, item 1 above; Response to GC number 7, item 2 above; 

Response to SRA GC 7, item 3 above) 

The original written direction provided by DTSC in March 2009 (GC number 7, item 1 above) was to 

remove all discussions surrounding the essential nutrient evaluation of molybdenum from the main text of 

the GWRA and include the essential nutrient evaluation as an Appendix to the GWRA.  Specifically, based 

on our conversations with DTSC in March 2009, and our understanding of the specific direction being 

provided by DTSC, PG&E stated the following in the May 2009 RTCs (response to GC number 7, item 2 

above): “Per DTSC’s request, the GWRA will be revised to present conclusions for molybdenum as a COC 

based solely on this evaluation [using the USEPA IRIS oral reference dose approach] and the main text of 

the GWRA will remove the discussions related to the essential nutrient evaluation.”    

Based on the subsequent discussions between DTSC and PG&E on July 2, 2009, and our understanding 

that DTSC acknowledges that the technical evaluations and recommendations of the GWRA would be 

PG&E’s evaluations and recommendations (and that DTSC may not agree with all aspects of PG&E’s 

recommendations), PG&E proposes to retain the technical evaluations of molybdenum as originally 

presented in the Draft GWRA.    

Similarly, in the June 15, 2009 memo prepared by HERD, and provided to PG&E by DTSC on July 21, 

2009 (Response to SRS GC7, item 3 above), HERD requested modifications to our original response, 

asking that PG&E remove much of the text presented in our May 29, 2009 response to HERD SRS GC7.  

As described above, PG&E proposes  to retain the technical evaluation of molybdenum as an essential 

nutrient (in addition to the traditional RfD based evaluation) as originally presented in the Draft GWRA, 

consistent with the overall direction provided by DTSC in our discussions on July 2.  

Resolution of Additional Comments in Item 3  (Memo from Shukla Roy Semmen, Staff Toxicologist, 

Human and Ecological Risk Division (HERD), Review of PG&E’s Response to Agency Comments on the 

Groundwater Risk Assessment, Topock Compressor Station, Needles, California, dated June 15, 2009, 

(final version transmitted to PG&E on July 21. 2009)) 

As requested in Response to comments on HERD SRS GC3 (item 3 above), PG&E agrees to incorporate 

the response provided to GC4 to GC3 (in item 2 above), and to clarify throughout the revised GWRA that 

the risk assessment does not determine the ultimate level of remediation that needs to occur at the site, 

but rather that discussions about the remedial action objectives and decisions regarding the final 

remedial goals will be determined in the CMS/FS. 

In Response to comments on HERD SRS GC10 (item 3 above), HERD reiterates that they do not concur 

with PG&E’s “in-plume” versus “out-of-plume” analysis, and recommends the use of the well-by-well 

assessment.  This same comment was made in HERD’s original comments to the GWRA (in SRS 

comments GC9 and GC 10, item 1 above).  As presented in our original responses to these comments, 

PG&E proposes to retain the in-plume versus out-of-plume analysis in the revised GWRA, with the 

clarification that such analysis will not be used to dismiss chemicals or risk issues.  We believe that it is 

appropriate for the analysis to remain in the revised GWRA as it provides one additional line of evidence 

for risk managers to consider in the upcoming CMS/FS, and because the analysis was agreed to by all 

stakeholders in the approved Risk Assessment Workplan (RAWP).     



Resolution of Additional Comments in Item 4 (Memo from J. Michael Eichelberger, Staff 

Toxicologist, HERD,  Response to Comments, Comments on the February Draft Groundwater Human 

Health and Ecological Risk Assessment, Pacific Gas and Electric Company, Topock Compressor Station, 

Needles, California, dated June 17, 2009 (final version transmitted to PG&E on July 16, 2009)) 

PG&E concurs with HERD’s observation that high concentrations of nitrate in feed can produce toxic 

effects in ruminants.  In response to the question of whether this pathway might be significant for desert 

bighorn sheep in the vicinity of the Topock Compressor Station, PG&E reviewed information on the 

distribution of desert bighorn sheep as well as the distribution of nitrate at concentrations greater than 

background in shallow groundwater.  Figure 1 (enclosed) shows the distribution of desert bighorn sheep 

(recorded in the California Natural Diversity Database [CNDDB]) in relation to the Area of Potential Effects 

(APE) defined in the Final Programmatic Biological Assessment (CH2M HILL, 2005)  As shown in Figure 1, 

there is very little overlap between the range cited in the CNDDB and the APE.  Nevertheless, the 

distribution of nitrate in shallow groundwater was explored to further evaluate this potential exposure 

pathway. The southernmost wells with nitrate observed at concentrations greater than background are 

wells MW-1 near the evaporation ponds and MW-9 in Bat Cave Wash.  Neither of these wells overlaps the 

desert bighorn sheep range cited in the CNDDB (Figure 1).  Therefore, this potential exposure pathway is 

judged incomplete. 

Figure 2 (Depth to Groundwater in Water Table Wells and Potentially Exposed Vegetation) was provided 

in the Response to Comments dated 5/29/09 and is enclosed as well.  

As requested by HERD, PG&E will construct tables of information provided in the text responses. The 

tables will appear in the Final GWRA.  Most of the references in the RTC dated 5/29/09 were included in 

the GWRA. Those not included in the GWRA were either included in the text of the response or in a 

footnote to the response.  A reference list for the RTC is enclosed for convenience. 

We look forward to concurrence with these last outstanding items and finalization of the Groundwater 

Risk Assessment.  If you have any questions, please feel free to contact Bob Doss at (415) 973-7601. 

 Attachments: 

Appendix S Items 1, 7, 10a, 10b 

BighornSheep_Figure 
1.pdf

            

GWRA RTCs 052909 
References plus email refs.doc

 

Thanks, 

Lisa 

*************************************** 

Lisa R. Kellogg, PG, CEM 
Principal Geologist 
Certified Project Manager 
  



ARCADIS 

37973 Barrenda Circle 
Murrieta, California  92563 

Phone (951) 677-0577 
Fax (951) 677-2566 

Cell (714) 343-6216 

  

lisa.kellogg@arcadis-us.com 

www.arcadis-us.com 

mailto:lisa.kellogg@arcadis-us.com
http://www.arcadis-us.com/
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From:  Pamela_Innis@ios.doi.gov [mailto:Pamela_Innis@ios.doi.gov]  

Sent:  Monday, August 03, 2009 7:34 AM 

To:  RLDL@pge.com; YJM1@pge.com; Kellogg, Lisa; Christina.Hong@CH2M.com;

 Serena.Lee@ch2m.com 

Cc:  Cindi_Hall@fws.gov; Carrie_Marr@fws.gov; DAWN.M.PETERSON@saic.com; Richard Newill; 

 Smith, Jeffery B; Cathy_Wolff-White@blm.gov; Ayue@dtsc.ca.gov; tmssinc@comcast.net 

Subject:  DOI Responses to the proposed PG&E GWRA RTC 

 

The Department of Interior (DOI) has reviewed the Response to Comments (RTC) on the Draft 

Groundwater Human Health and Ecological Risk Assessment, Topock Compressor Station, Needles, 

California".  Attached are the DOI responses to the RTC package.    

 

You will also find the DOI response to the Fort Mohave Indian Tribe with regard to appropriate land uses 

for the area surrounding the PG&E Compressor Station.  

 

If you have any questions regarding the attached, please contact me at your earliest convenience.  

 

Thank you.  

 

Attachments: 

GWRA DOI 
Responses to the RTC 8-3-09.pdf

           

FMIT Response 
Letter Taylor 7-31-09.pdf

 
 

 

 

Pamela S. Innis 

DOI Topock Remedial Project Manager 

Office of Environmental Policy and Compliance 

U.S. Department of Interior 

P.O. Box 25007 (D-108) 

Denver, CO 80225-0007 

Voice:  303.445.2502 

Fax:  303.445.6320 

Cell:  303.501.5685 

 

mailto:Christina.Hong@CH2M.com


United States Department of the Interior
OFFICE OF THE SECRETARY

Washington, D.C. 20240

Mr. Timothy Williams
Chairman
Fort Mojave Indian Tribe
Merriman Avenue
Needles, California 92363

JUL 3 1 2009

Dear Chairman Williams:

Thank you for your letter dated July 13,2009, in which you share the views of the Fort Mojave
Indian Tribe (Tribe) with regard to appropriate land uses for the area surrounding the Pacific Gas
and Electric Company (PG&E) Topock Compressor Station. As you know, pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) the
Department of the Interior (Department) is overseeing PG&E' s preparation of a Remedial
Investigation and Feasibility Study (RIfFS) to characterize the nature and extent of
contamination released from the Topock Compressor Station and to evaluate remedial
alternatives designed to protect public health, welfare, and the environment from this
contamination. In this effort, the Department is coordinating closely with the California
Department of Toxic Substances Control which is overseeing the investigation pursuant to State
authorities.

Your letter shares the Tribe's concerns regarding the future land use assumptions contained in
the draft Groundwater Risk Assessment that PG&E prepared as a part of this RIfFS process. In
particular, your letter expresses a concern that these assumptions may lead to "unnecessarily
high" cleanup standards. Your letter also expresses concerns that these future land use
assumptions may be inconsistent with existing resource management plans, including the
existing designation of the Beale Slough area as an Area of Critical Environmental Concern
(ACEC), and may lead to future uses that do not protect important cultural resources and
religious values.

To address these concerns, it is helpful to understand the purpose of the baseline risk assessment
prepared during the RIfFS process and, specifically, the role played by future use assumptions in
that process. Future use assumptions are developed relatively early in the process to identify
human exposures to hazardous substances that can be expected if no response action is taken.
Response actions may include access and land use restrictions, which are characterized under
CERCLA as "institutional controls." In order to assess baseline (i.e. current) risks posed at a
site, CERCLA regulations counsel that assumptions about future uses of the area should be
conservative and generally should not include such institutional controls. As described by the
Environmental Protection Agency (EPA), "the role of the baseline risk assessment is to address
the risk associated with a site in the absence of any remedial action or control, including
institutional controls."(

I Final Rule, National Oil and Hazardous Substances Pollution Contingency Plan, 55 Fed. Reg. 8666, at 8710-11
(March 8, 1990).



2

As described in the EPA CERCLA regulations, the baseline risk assessment should:

Characterize the current and potential threats to human health and the
environment that may be posed by contaminants migrating to the groundwater or
surface water, releasing to air, leaching through soil, remaining in the soil and
bioaccumulating in the food chain. The results of the baseline risk assessment
will help establish acce~table exposure levels for use in developing remedial
alternatives in the FS.. .

The exposure levels developed in the baseline risk assessment do not dictate the type of cleanup
required. Instead, exposure levels are used in evaluating whether remedial alternatives can be
protective. Remedial alternatives may be protective using a variety of approaches including, for
example, removal or treatment of hazardous substances, interrupting complete exposure
pathways by containing hazardous substances, reducing exposure to hazardous substances
through the use of institutional controls, or some combination of these measures.

It is also important to note that the future use assumptions utilized in a baseline risk assessment
will not dictate land management decisions. Instead, unrestricted future use assumptions simply
inform decision makers of the residual risk that may remain if a remedial alternative does not
adequately control exposure pathways. This allows them to make risk management decisions
regarding the implementation of access or use restrictions or other institutional controls that may
be necessary to reduce risks to acceptable levels. These land use restrictions may include
existing restrictions or may involve the development of new land use restrictions that are adopted
during remedy selection for a site. If the selected remedial action includes land use restrictions
the additional actions necessary to reduce risks to acceptable levels may be lessened. In any
event, decisions about the future use of an area are not limited by the conservative land use
assumptions employed in the baseline risk assessment.

As your letter rightly points out, the Department's Bureau of Land Management (BLM) is
responsible for land use decisions for the BLM-managed land in the vicinity of the Topock
Compressor Station. These decisions are considered and adopted through the Resource
Management Plan process in consultation with the Tribe, other tribes, and other stakeholders. I
encourage you to continue to work closely with the BLM Colorado River District Office and
Lake Havasu Field Office throughout this planning process.

Thank you for your interest and continued active participation in the CERCLA remedial action
process underway at the Topock site. If! can be of any further assistance in this effort, please
contact me at 202-208-3891 or Mr. William Lodder of my staff, at 202-208-6128.

J;;? f -Willie R. Taylor
Director
Office of Environmental Policy and Compliance

2 40 Code of Federal Regulations, section 400.430(d)(4).
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DOI Responses to PG&E GWRA RTC 
 
The Department of Interior (DOI) has reviewed the Response to Comments (RTC) on the 
Draft Groundwater Human Health and Ecological Risk Assessment, Topock Compressor 
Station, Needles, California". The report, dated February 2009, was prepared by Arcadis 
for the Pacific Gas and Electric Company (PG&E). Comments on the RTC are provided 
below. 
 
Comment DOI Response to PG&E GWRA RTC 

FMIT GC 2 See text below in DOI SC11. 
HERD 
JME 

Accepted under Provision. 
 
Provision 
DOI accepts the response to JME’s comments, dependent upon the review of 
PG&E’s text to be provide in the revised redlined/strikeout (RLSO) of the GWRA 
for review and approval. 

DOI SC1 Accept under Provision. 
 
Provision 
DOI is accepts the response to JME’s comments, dependent upon the review of 
PG&E’s text to be provide in the revised RLSO of the GWRA for review and 
approval. 

DOI SC2 Accepted 
DOI SC3  Accepted under Provision 

 
Provision 
The revised text will read: “This plant community is characterized by dense 
thickets of tamarisk, or salt cedar (Tamarix sp.), sometimes surrounded by 
arrowweed (Pluchea sericea) at the edges.  Salt cedar…. 
 
Please provide RLSO for review and approval. 

DOI SC4  Accepted. 
DOI SC5 Not accepted. 

 
There is some confusion.  Does Table 3-4b mean the PAH’s were analyzed for and 
naphthalene was the only constituent detected?  Also, Table 3-4b does not identify 
DRO and MRO as indicated in the bullet.  Finally, was GRO analyzed for?  Please 
clarify the response. 

DOI SC6 Accepted. 
DOI SC7 Accept under Provision. 

 
Provision 
It is DOI’s expectation that PG&E will prepare for review and approval a GWRA 
Addendum addressing items such as the East Ravine and other studies not yet 
identified that may be necessary. It is also our expectation that any findings arising 
from the soils investigation impacting groundwater be included in an GWRA 
addendum or the soil risk assessment.  

DOI SC8 Accepted. 
DOI SC9 Accepted. 



DOI SC10 Accepted.  See discussion. 
 
Discussion 
Please be aware that the use of qualitative descriptors (low, medium, high, etc) is 
subjective and reliant on the perspective of both the writer and the reader.  We note 
that the synthesis technique used in the GWRA, while informative, did not affect 
the outcome or the implications for the CMS/FS.   
 
Please note that use of similar qualitative synthesis in the future, beyond risk 
communication, will not be accepted as rationale in conclusions or steering the 
interpretation of outcomes having implications for determining the need or extent 
of remedial actions.    

DOI SC11 Accept under Provision. 
 
Provision 
We note that much of the Ecosystem Description(s) (e.g., FMIT GC3) has only 
tangential relevance the GWRA and were included largely for information and 
completeness; they were essentially immaterial.  However, the details of these and 
other ecological risk assessment descriptions may have material significance in 
other pending assessments (e.g., Soils Risk Assessment).  Please be aware that use 
of descriptions and ecological risk elements herein does not connote DOI’s 
approval of them for use in the future.  DOI strongly urges PG&E to contact us if 
in your forthcoming risk assessment work you are relying on descriptions and 
ecological risk elements in the GWRA.   DOI will not accept “As described in the 
GWRA…….” premises for ecological risk assessment arguments.  

DOI SC12 Accepted. 
DOI SC13 Accept.  See Discussion. 

 
Discussion 
We acknowledge PG&E’s response in its context.  Our main objection was (and is) 
the implications that there was a thorough resource evaluation which formed the 
basis for the land use determination relating to groundwater usage.  
 

DOI SC14 Accept under Provision. 
 
Provision 
See Comment DOI SC7. 

DOI SC15 Accepted. 
DOI SC16 Accepted.  See discussion. 

 
Discussion 
DOI expects that in the future, the risk assessment professionals, as the end users 
of the data with experience in application of the data usability guidance, will be 
more closely involved in the data quality review and assessment.  In so doing, risk 
assessment processes and practices can be better integrated and more easily 
verified.  This concept applies to the actual data specification and sampling 
strategy as well.  

DOI SC17 Accepted under Provision.   
 
Provision 



Based on our review of the Groundwater Risk Assessment and PG&E’s responses, 
DOI finds that the Risk Assessment Work Plan (RAWP) does not provides 
sufficient detail on data analysis and statistical methods, in all cases. 
 
DOI accepts PG&E’s response on the following condition.   Prior to initiation of 
material work on the soils risk assessment, PG&E will prepare and submit for 
approval a detailed technical memorandum that sets forth, in site - specific detail, 
how the soil data will be analyzed to: 1) select COPCs, 2) compute exposure point 
concentrations, 3) evaluate background issues, 4) designate hot spots, 5) integrate 
COPCs and their concentrations over the spatial domains that will be evaluated in 
the human health and ecological risk assessment. .   
 
The technical memorandum must also address the how data to be used in the risk 
assessment integrates, from a useability standpoint (including PARCC parameters), 
the data, and analysis thereof, in the RFI/RI, the ongoing Data Useability Matrix, 
and the Background Soils Investigation.  It must also identify and evaluate data 
gaps and discontinuities between data sets to be used in the risk assessment and 
supporting analysis including those used in the RFI/RI and Background Studies.  
 
This technical memorandum must be submitted, along with pertinent reference 
materials cited therein (e.g., guidance documents, literature, etc., as necessary), in 
sufficient time to permit DOI to review and comment on the approaches before 
material work on the soils risk assessment is conducted 

DOI SC18 Response Accepted under Provision.   
 
Provision set forth in comment DOI SC17. 

DOI SC 19 Response Accepted under Provision.   
 
Provision set forth in comment DOI SC17. 

DOI SC 20 Accepted as Discussed below. 
 

1)  We look forward to reviewing PG&E’s calculations and will approve as 
appropriate. 

2) Please add the ecological receptor pathway.  DOI apparently misspoke on 
a conference call.  DOI will need to see the impact of terrestrial species 
(e.g., foxes) consuming contaminated groundwater from seeps.  Please 
accept our apologies for any miscommunication. 

DOI SC 21 Accepted – See discussion. 
 
Discussion 
DOI concurs that much is yet to be learned about conditions at the Site and the 
interaction between risk arising from the groundwater and soils cannot be fully 
understood at this time.  We don’t necessarily accept all tenants in the response 
which seem to suggest that soil remediation will serve as the master balancing 
variable for addressing cumulative Site risks.  Nonetheless, we accept your 
approach as outlined in the response paragraph “at this stage, a logical and efficient 
program” as the core of risk management approach.   
 
We again urge PG&E to leave some margin (cumulative risk headspace) as you 
move forward establishing groundwater remedial action objectives and cleanup 



goals.  Finally, if PG&E hopes to employ the management strategy of using soil 
remediation as the master balancing variable for addressing cumulative Site risks, 
then the soils risk assessment must be appropriate for that role.  Specifically, 
uncertainties in the soil risk assessment, and the data supporting it, must be 
understood and negligible.  

DOI SC 22 Accepted pending receipt of Figures. See discussion. 
 
Discussion 
DOI will accept Figures showing cumulative HI and excess cancer risk at each 
well.  We assume these will be computed from the information in Table 7-2.    
 
Please note that in the soils risk assessment, where PG&E plans to do spatial 
interpreting and averaging, DOI expects iso-contouring (or similar visual 
representation) to be used.  

DOI SC 23 Accepted pending receipt of the map. 
 

DOI SC 24 Not Accepted. 
 
The RFI/RI Volume 2 states “The occurrence and distribution of these COPC (sic 
lead) exceedances do not coincide with the historical discharges to Bat Cave Wash, 
the inactive injection wellPGE-8, or with other identifiable source”  
 
Was leaded gasoline considered as an identifiable source in the RFI/RI?   

DOI SC 25 Not Accepted. 
 
Please provide a redline strike out version of the section when it is available. 

DOI SC 26 Not Accepted. 
 
Please provide a redline strike out version of the ES when it is available. 

DOI SC 27 Not Accepted. 
 
Please provide a redline strike out version of the Section when it is available. 

DOI SC 28 Accepted 
 



Appendix S – Item 12 

From:  Aaron Yue [mailto:AYue@dtsc.ca.gov] 
Sent:  Monday, August 03, 2009 2:19 PM 

To:  Lisa Kellogg; James Eichelberger; Shukla Roy-Semmen 
Cc:  Kimberly Walsh; Mala Pattanayek; Wini Curley; Adrienne LaPierre; Gilbert, David; Russell, Curt; 

Doss, Robert; Meeks, Yvonne J 

Subject:  Re: 
 

 

Lisa, 

I am concerned that Arcadis has over reached the decisions of the July 2, 2009 conference call between 

PG&E, DTSC and Arcadis representatives.  The email forwarded by Ms. Yvonne Meeks on July 7 and 

subsequently revised by me on July 8 are record of the only agreements made during that conversation.  

During that discussion, DTSC did not retract or change our direction on agreements made to resolve the 

comments on the GWRA.  DTSC maintains that PG&E can include the discussion of Molybdenum as an 

essential nutrient in the appendix of the GWRA and that PG&E should make clear that DTSC has neither 

endorsed nor approved of the study by the Institute of Medicine.  DTSC further maintains that only IRIS 

RfD can be legitimately used for calculation of toxicity in a risk assessment.  Although on the July 2nd 

conference call, DTSC did agree that PG&E can provide their independent recommendations on COCs 

based on PG&E's GWRA, that does not mean DTSC is open to reinserting the original text on essential 

nutrient in the main text.  That discussion simply opened the door for PG&E to reference the appendix on 

Molybdenum and provide specific recommendations in Section 10 of the GWRA as PG&E sees fit.  Again, 

DTSC will likely disagree with those recommendations, depending on how it is written.   

Likewise, for the response to comments, it was redundant for Arcadis to reiterate the rationale for the 

inclusion of essential nutrient since our comment was that we disagree.  The important response is that 

we had reached an agreement to allow for the discussion in the appendix, which was well stated in the 

first paragraph.  Insertion of the essential nutrient discussion in the RTC would lead to DTSC having to 

again restate our position... which is unnecessary and argumentative.   

With regards to HERD-SRS GC10, DTSC did not note in the RAWP that PG&E had proposed a comparison 

of risk values between the "in-plume" versus "out-of-plume" scenario.  In reviewing the RAWP, DTSC 

only notes that PG&E will distinguish the in-plume and out-of-plume area for the purpose of calculating 

exposure point concentrations in section 5.3.2.  To provide distinction and comparisons between in-plume 

versus out-of-plume using the current hexavalent chromium plume as a reference location for other 

constituents would not be appropriate.  Furthermore, if PG&E is not using this comparison for risk or COC 

decisions as stated in the RTC, DTSC questions the value of this comparison for risk managers for 

hexavalent chromium, and even more so for other COCs.   

With respect to your response to nitrate in feed, DTSC's HERD has reviewed the response to the 

comment regarding possible bighorn sheep exposure to nitrate in forage, specifically that found in 

Atriplex canescens.  Although PG&E has supplied a map suggesting that bighorn sheep do not range 

sufficiently far enough onto the site for there to be exposure to forage nitrate, DTSC has heard a report 

that the sheep have recently been seen on site and that Mr. Curt Russell has a picture of it. HERD 



requests this be clarified and if the siting is verified then a possible exposure scenario will need to be 

explored.   

 With respect to other comments, DTSC preliminarily found them to be sufficient but may provide 

necessary input when reviewed in detail.   

 Aaron 

 

 

 



Appendix S – Item 13 

From:  Aaron Yue [mailto:AYue@dtsc.ca.gov] 

Sent:  Thursday, August 06, 2009 6:22 PM 
To:  Kimberly Walsh; Lisa Kellogg; Mala Pattanayek; Wini Curley; Adrienne LaPierre;  

Cc:  James Eichelberger; Karen Baker; Shukla Roy-Semmen; Gilbert, gcr4@pge.com; rldl@pge.com;  
Meeks, Yvonne J 

Subject:  Re: Additional clarification of DTSC direction to finalize GWRA 

 

Adrienne and Lisa, 

 In yesterday's monthly RCRA/CERCLA meeting, Adrienne, Dave Gilbert, Karen Baker and I took the issue 

of the GWRA off-line until DTSC has a chance to have one additional internal discussion regarding this 

matter, which we did this afternoon.  The communication centered around the management of the 

Institute of Medicine's Molybdenum study presented in the February 2009 draft GWRA.  The project 

management team believes that the primary use of the included information is to present uncertainties 

associated with the risk of Molybdenum beyond the calculated result using the reference dose from 

IRIS.  It is our mutual desire to complete the GWRA in a timely fashion.  DTSC has concluded that as 

long the discussion is properly qualified that DTSC is not endorsing or approved of the study by IOM, the 

actual placement of such text is of little material relevance.  Based on this objective, DTSC agrees that 

the most efficient mean to complete the GWRA is to maintain the text as presented in the February 2009 

draft GWRA.  DTSC is still in agreement with the first paragraph of the response to comment and believes 

it properly reflected our agreement and conclusions.  However, Arcadis may keep the text as is in the 

main body of the GWRA.     

With respect to the comparison of in-plume and out-of-plume evaluation, DTSC request that it be 

removed from the GWRA.   

 DTSC understands from Adrianne LaPierre that Arcadis will be working with Dr. Mike Eichelberger to 

complete the evaluation of exposure to nitrate for the bighorn sheep.   

 If you have any additional questions regarding these clarifications, please feel free to contact me.   

Aaron 

 

 

mailto:gcr4@pge.com
mailto:rldl@pge.com


Appendix S – Item 18 

From:   Kellogg, Lisa [Lisa.Kellogg@arcadis-us.com] 

Sent:  Tuesday, August 25, 2009 8:28 PM 

To:  'Pamela Innis, Dennis Smith, Carrie Marr' 

Cc:  Meeks, Yvonne J; Adrienne LaPierre; Walsh, Kimberly; Pattanayek, Mala; Wini Curley;  

Subject:  Response to DOI‟s August 3rd Comments 

 

Pam, Dennis, and Carrie, 

On behalf of PG&E, ARCADIS is submitting these responses to DOI‟s comments from August 3, 2009.  

PG&E has reviewed DOI‟s responses to the Response to Comments (RTCs) on the „Draft Groundwater 

Human Health and Ecological Risk Assessment, Topock Compressor Station‟.  The responses were 

discussed with DOI on August 18th and August 20th.  In general, PG&E accepts DOI‟s responses and 

corresponding provisions.  

There were five responses that were categorized as „Not Accepted‟ by DOI which were discussed:  DOI 

SC5, and DOI SC24 through DOI SC27.  Additionally, there were two comments, DOI SC7 and DOI SC 20, 

which we discussed, in detail, the best path for resolution.  Based on our discussions on August 20, 2009, 

we would like to confirm the resolution to each of these seven comments is as follows:   

1)   DOI SC5:  The information in Table 3-4b provides a complete list of all constituents analyzed, 

and identifies with a “√” those constituents which were detected.  Accordingly, no revisions to 

the table are necessary. 

2)   DOI SC24:  DOI withdraws this comment and thus no response is necessary. 

3)   DOI SC25 through DOI SC27:  The revised GWRA will be submitted in redline strike out.  Based 

on our discussions on August 20th, we understand this will satisfy DOI‟s request to see these 

specific revisions in a red-line strike out form. 

4)   DOI SC7:  We discussed the East Ravine data, and how the implications of the data on the risk 

assessment will be presented in the East Ravine Report, which will be an Appendix to the 

CMS/FS.  We discussed that we will be presenting a screening-level analysis in the East Ravine 

Report, in which we identify the compounds detected in the East Ravine groundwater monitoring, 

discuss the range of concentrations detected, and then provide the rationale as to why the data 

from the East Ravine do not change the conclusions of the GWRA.  We discussed why a detailed 

quantitative risk assessment of the East Ravine data would not be necessary, as such detailed 

quantitative risk calculations would not change the identification of those constituents that need 

to be carried forward and incorporated into the CMS/FS.  The revised GWRA will describe these 

current plans for incorporating recent information from the East Ravine investigation into the 

upcoming CMS/FS. 

5)   DOI SC20:  Pam and Yvonne discussed this comment in a subsequent phone call on 8/24/09.  

This is an East Ravine characterization question.  PG&E believes that this evaluation has been 



completed and that areas of observed soil moisture are related to precipitation, not groundwater 

discharge.  If DOI requests, further characterization of the “seeps” will be discussed in the 

context of the East Ravine Data Gaps Workplan and subsequent risk evaluations.  No revisions of 

the GWRA will be made.   

All other responses provided by DOI will be incorporated into the revised GWRA, which will be submitted 

as a red-line strike out, and/or will be incorporated into the upcoming phases of the project.   

We hope that we have adequately captured the agreements reached during the recent discussions, and 

appreciate the open dialogue and commitment to moving forward to the groundwater remedy.  Please let 

us know by September 2, 2009 if we have missed anything, and/or inadvertently mischaracterized any of 

our discussions so that we may proceed with the GWRA.   

-Lisa 

Lisa Kellogg, P.G. | Principal Geologist | lisa.kellogg@arcadis-us.com 

ARCADIS U.S., Inc. | 37973 Barrenda Circle | Murrieta, CA 92563 

T. 951.677.0577 | M. 714.343.6216 | F. 951.677.2566  

www.arcadis-us.com  

Professional Geologist / CA, 6838  
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Please consider the environment before printing this email. 
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Appendix S – Item 19 

From:  Walsh, Kimberly  

Sent:  Friday, August 28, 2009 4:36 PM 

To:  James Eichelberger 

Cc:  Carrie-Marr@fws.gov; Meeks, Yvonne J; Aaron Yue; 'Pamela_Innis@ios.doi.gov'; Kellogg, Lisa; 

 DeShields, Bridgette; Pattanayek, Mala; Selden, Sara 

Subject:  Topock - GWRA Appendix "X" for Your Review 

 

Mike, 

As discussed on our call on Aug 11, 2009, on behalf of PG&E, ARCADIS has prepared an appendix (see 

Appendix “X” attached) in response to the March 26, 2009 and June 17, 2009, comments provided by the 

DTSC/HERD.  In response to agency comments on the GWRA and on the response to comments (RTCs), 

we expanded the GWRA via this appendix to include three additional potential exposure pathways for 

ecological receptors. These potential pathways are: 

 Shallow-rooted wetland plant exposure to chemicals in groundwater via root uptake. 

 Deep-rooted phreatophyte exposure to chemicals in first encountered groundwater via root uptake.  

 Transfer of nitrate in groundwater to plant foliage via root uptake and translocation, then potential 

ingestion of nitrate in plant tissue by ruminants, specifically the desert bighorn sheep. 

Based on our evaluation, the conclusions are: 

 The shallow-rooted wetland plant pathway is considered insignificant and will not be evaluated 

further. 

 The pathway from chemically affected groundwater to phreatophytes is considered insignificant 

because maximum concentrations in shallow groundwater underlying these plant communities are 

very low relative to concentrations known to be phytotoxic. 

 The expected plant tissue concentrations of nitrate are well within the “safe” levels for ruminants. 

As I mentioned in my phone messages to you, we’ve evaluated potential exposure of desert bighorn 

sheep to nitrate in a qualitative manner based on information provided in the McKeon et.al. (2006) 

study.  The study did not support developing a specific bioaccumulation factor (BAF) for nitrate uptake by 

plants; however, the study clearly indicates that plant tissue concentrations at Topock would be expected 

to be well below the maximum safe level in ruminant feed.  I’ll call you again next week to follow up on 

this point and get your thoughts on this. 

Please review and provide your comments by September 4, 2009 so that we can incorporate the 

approved Appendix X in the revised GWRA, prior to its submittal for agency review.  Please note that the 

appendix designation “X” is temporary and will likely change in the final GWRA document after all 

requested changes are incorporated. 



Please let me know if you have any questions. 

  

Kim 

Kim Walsh, MPH | Principal Scientist | kimberly.walsh@arcadis-us.com 

ARCADIS U.S., Inc. | 2033 North Main Street, Suite 340 | Walnut Creek, CA, 94596 

T. 925.296.7837 | M. 925.323.1467 | F. 925.274.1103  

www.arcadis-us.com  

 

ARCADIS, Imagine the result  

Please consider the environment before printing this email. 

 

Attachments: 

 

Draft Topock GWRA 
ERA Appendix X.pdf

 

   ________________________________   

NOTICE: This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc. and its 

affiliates. All rights, including without limitation copyright, are reserved. The proprietary information 

contained in this e-mail message, and any files transmitted with it, is intended for the use of the 

recipient(s) named above. If the reader of this e-mail is not the intended recipient, you are hereby 

notified that you have received this e-mail in error and that any review, distribution or copying of this e-

mail or any files transmitted with it is strictly prohibited. If you have received this e-mail in error, please 

notify the sender immediately and delete the original message and any files transmitted. The 

unauthorized use of this e-mail or any files transmitted with it is prohibited and disclaimed by ARCADIS 

U.S., Inc. and its affiliates. Nothing herein is intended to constitute the offering or performance of 

services where otherwise restricted by law. 

mailto:kimberly.walsh@arcadis-us.com
http://www.arcadis-us.com/
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1. Introduction 

This appendix was prepared in response to the March 26, 2009 and June 17, 2009, 

comments provided by the Human and Ecological Risk Division (HERD) (California 

Department of Toxic Substances Control [DTSC], 2009a,b) on the Pacific Gas and 

Electric (PG&E) Response to Comments (RTCs) for the Draft Groundwater Human 

Health and Ecological Risk Assessment (GWRA) for Topock Compressor Station in 

Needles, California (the site) (ARCADIS, 2009).  

A detailed description of the transport mechanisms and exposure pathways is 

presented in Section 5 of the GWRA main text. Consistent with the approved Risk 

Assessment Work Plan (ARCADIS, 2008), the focus of the ecological risk assessment 

(ERA) in the main text of the GWRA was on evaluating the potential transport pathway 

to the Colorado River. In response to agency comments on the GWRA and on the 

RTCs, PG&E has expanded the GWRA via this appendix to include three additional 

potential exposure pathways for ecological receptors. These potential pathways are: 

• Shallow-rooted wetland plant exposure to chemicals in groundwater via root 

uptake. 

• Deep-rooted phreatophyte exposure to chemicals in first encountered groundwater 

via root uptake. Phreatophytes identified at the site are presented in Table 1. 

• Transfer of nitrate in groundwater to plant foliage via root uptake and translocation, 

then potential ingestion of nitrate in plant tissue by ruminants, specifically the 

desert bighorn sheep (Ovis canadensis nelsoni). 

The remainder of this appendix discusses each of the potential exposure pathways 

listed above.  
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2. Conceptual Site Model 

The conceptual site model (CSM) is presented in Figure 5-1 of the GWRA report. The 

primary chemical source is discharge of untreated wastewater to Bat Cave Wash 

(BCW). For this assessment, only wells with depths to groundwater shallower than 80 

feet below ground surface (bgs) were considered; wells where groundwater occurred 

deeper were considered beyond depths of interest for phreatophyte exposure (see 

Section 3 for discussion of root depths). These wells are presented in Figure 1  

The following describes the components of the CSM as it relates to the potential 

pathways listed above in Section 1. 

2.1 Chemicals of Potential Concern 

The focus of this assessment was on constituents of potential concern (COPCs) from 

the Revised Final Resource Conservation and Recovery Act Facility 

Investigation/Remedial Investigation (RFI/RI) Volume 2 (CH2M HILL, 2009), consisting 

of hexavalent chromium, molybdenum, nitrate, and selenium.  

2.2 Background Screening 

The maximum detected concentrations of COPCs in shallow groundwater wells 

potentially co-located or nearest where phreatophytes occur in the Area of Potential 

Effect (APE) (Figure 1) were compared with background Upper Tolerance Limits 

(UTLs) (Table 2). If the maximum was greater than or equal to the background UTL, 

the chemical was retained for further evaluation.  

Figure 2 presents the maximum detected concentrations in shallow wells co-located 

with phreatophytes along the east side of National Trails Highway. Table 2 presents 

the comparison of the maximum detected concentrations of the four COPCs to 

corresponding background UTLs; results are summarized as follows: 

• Maximum hexavalent chromium concentration of 0.148 milligrams per liter (mg/L) 

in well PE-1 exceeds the background UTL of 0.0318 mg/L.  

• Maximum nitrate concentration of 14.4 mg/L in MW-30-30 exceeds the 

background UTL of 5.03 mg/L.   
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• Maximum molybdenum concentration of 0.1 mg/L in well MW-30-30 exceeds the 

background UTL of 0.0363 mg/L. 

• Maximum selenium concentration of 0.00146 mg/L in well MW-47-55 does not 

exceed the background UTL of 0.0103 mg/L. 

Figure 2 presents the maximum detected concentrations in wells co-located with 

phreatophytes at BCW (see wells MW-41S, MW-13, and MW-11). Table 2 presents the 

comparison of the four COPCs to corresponding background UTLs; results are 

summarized as follows: 

• Maximum hexavalent chromium concentration of 1.71 mg/L in well MW-11 

exceeds the background UTL of 0.0318 mg/L. 

• Maximum nitrate concentration of 16.4 mg/L in well MW-11 exceeds the 

background UTL of 5.03 mg/L.  

• Maximum molybdenum concentration of 0.035 mg/L in well MW-11 does not 

exceed the background UTL of 0.0363 mg/L  

• Maximum selenium concentration of 0.0136 mg/L in well MW-11 exceeds the 

background UTL of 0.0103 mg/L. 

Based on comparison with background UTLs for groundwater, hexavalent chromium, 

molybdenum, nitrate, and selenium were retained for further evaluation as COPCs in 

shallow groundwater that may be contacted by phreatophytes.  
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3. Exposure Assessment 

Groundwater level data for water table wells were obtained from Appendix B of the 

Revised Final RFI/RI Volume 2 (CH2M HILL, 2009) and Appendix B of the Monitoring 

Report for the Floodplain Reductive Zone In-Situ Pilot Test (ARCADIS, 2007). Figure 1 

displays the depth-to-water data for water table wells. As mentioned earlier, only wells 

with depths to groundwater shallower than 80 feet bgs were considered in this 

assessment; wells where groundwater occurred deeper were considered beyond 

depths of interest for phreatophyte exposure (see below for discussion of root depths). 

Depths to groundwater are as shallow as approximately 4 feet bgs near the river. 

Depth-to-water data, as well as an understanding of plant root depths, form the basis of 

the exposure evaluation for plants. Exposure of plants and subsequent translocation of 

nitrate from roots to foliage is also required for exposure of desert bighorn sheep to 

nitrate originating in groundwater. 

The following sections describe the potential exposure pathways for shallow-rooted 

wetland plants, deep-rooted phreatophytic plants, and ruminant ingestion of plant 

tissue. 

3.1 Shallow-Rooted Wetland Vegetation  

The potential exposure pathway for shallow-rooted wetland plants was evaluated 

qualitatively by reviewing depth-to-water data, considering geochemical processes that 

operate in wetland environments, and reviewing COPC concentrations in groundwater. 

Historical depth-to-water measurements suggest that shallow groundwater may not 

discharge at wetland areas (Figure 2). Shallow-rooted plants such as common reed 

(Phragmites communis), cattails (Typha sp.), sedges (Carex sp.), and bulrush (Scirpus 

sp.) may not contact groundwater given that the shallowest depth to water measured 

near the river is approximately 4 feet (CH2M HILL, 2009), and these plants have ready 

access to surface water from the river. Deeper rooted plants, such as salt cedar and 

arrow weed, present immediately adjacent to the river or ponded water at the mouth of 

BCW, also have ready access to the surface water.  

3.2 Deep-Rooted Phreatophytic Vegetation 

The exposure pathway for deeper rooted phreatophytes was evaluated quantitatively. 

The following describes the types of phreatophytes present at the site and their 

average rooting depths obtained from various literature sources.  
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Potential exposure to COPCs (hexavalent chromium, nitrate, selenium, and 

molybdenum) depends on depth to groundwater, root depths, and chemical distribution 

in the groundwater. Shallow groundwater wells that best represent COPC 

concentrations potentially contacting phreatophytic vegetation (Figure 2) were selected 

based on the following criteria:  

• Maximum depth to groundwater of 80 feet bgs  

• Co-location with phreatophytic vegetation  

• Nearest upgradient well (selected only if wells were not available in phreatophytic 

vegetation).  

MW-11 was the only well selected that is not co-located with phreatophytic vegetation, 

however, this well is the nearest upgradient well of phreatophytes at BCW.  

The potential exposure pathway for phreatophytes was evaluated quantitatively by first 

assessing the potential for root contact with chemically affected groundwater, then 

considering groundwater concentrations of COPCs where contact may occur. Table 1 

provides maximum root depths for phreatophytes identified at the site showing that 

some species, such as honey mesquite (Prosopis glandulosa) can have roots up to 50 

feet deep. Depths to groundwater in the BCW and on the east side of National Trails 

Highway where phreatophytes occur range from 30 feet bgs to 4 feet bgs. Deep-rooted 

phreatophytic upland plants may contact COPCs occurring in shallow groundwater. 

Such phreatophytes include mesquite (Prosopis spp.), palo verde (Cercidium sp.), salt 

cedar (Tamarix ramosissima Ledeb.), arrowweed (Pluchea sericea), and catclaw 

acacia, (Acacia greggii), which occur within upland areas near the river and in BCW 

where depths to water are also within potential root zones (Figure 1). Consistent with 

this information, mesquite and palo verde grow in the BCW in areas with water table 

depths up to 50 feet bgs (Figure 1 of this appendix and Figure 5-3 in CH2M HILL, 

2009). The shallower rooted salt cedar (Tamarix ramosissima Ledeb.) is found where 

the depth to groundwater is 4 to 32 feet bgs (or where there is surface water) (Figure 

1), which is consistent with its reported maximum rooting depths of about 25 feet 

(Table 1). Therefore, the concentrations of COPCs in groundwater underlying the 

deeply rooted plants are of interest and are further evaluated in Section 4.0. 
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3.3 Ruminant Ingestion of Plant Tissue 

Given that phreatophytic vegetation may contact groundwater in the APE, ingestion of 

chemicals in plant tissue is a potential exposure pathway to other ecological receptors. 

In particular, transfer of nitrate in groundwater to plant foliage via root uptake and 

translocation, then potential ingestion of nitrate in plant tissue by ruminants is a 

potential pathway of interest given: 

• The presence of desert bighorn sheep in the area 

• Known potential for nitrate toxicity in ruminants resulting from exposure to nitrate in 

feed. 

Desert bighorn sheep are a federally listed sensitive species. This species is primarily 

associated with rugged terrain and mountainous areas but uses a variety of habitat 

types including desert riparian and desert scrub (Hopkins, as included in the California 

Wildlife Habitat Relationships System, 2009). The occurrence of this species included 

in the California Natural Diversity Database (CNDDB, 2009) is shown on Figure 3. The 

nearest occurrence of the desert bighorn sheep to the site according to the CNDDB is 

in the Chemehuevi Mountains. However, desert bighorn sheep have been observed by 

Topock Compressor Station personnel and are a transient and infrequent visitor to the 

area around the APE (Russell, pers. comm. 2009). Available information indicates that 

the desert bighorn sheep are infrequently present and, therefore, infrequently feed on 

plants within the APE but outside the area of overlap shown on Figure 3.  

The diet of the desert bighorn sheep is varied and has been reported to contain 50 

percent browse with the remainder of the diet comprised of forbs, grasses, and 

succulents (Brewer and Harveson, 2007). In the APE, browse would include 

phreatophytes. Therefore, the diet composition likely further reduces the potential for 

exposure to nitrate in plant tissue accumulated from groundwater. 

Although desert bighorn sheep are expected to visit the site infrequently and 

phreatophytes are expected to comprise only about half of their diet at Topock, plant 

tissue concentrations were evaluated qualitatively based on the maximum nitrate 

concentration observed in shallow groundwater within the area where phreatophytes 

occur in the APE (Figure 2). The maximum concentration of nitrate in groundwater in 

this area is 16.4 mg/L from MW-11 in the BCW (Table 2). A study by McKeon et al. 

(2006) of nitrate uptake patterns over a nitrate-contaminated aquifer in northeast 

Arizona, showed that phreatophyte tissue concentrations did not exceed safe levels 
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(see Section 4) for ruminants even when the plants were growing in the on-plume area. 

The phreatophyte, Atriplex canescens, growing over a shallow groundwater plume with 

high concentrations of nitrate (up to 1210 mg/L) accumulated a maximum average 

nitrate concentration of 727 milligrams per kilogram [mg/kg] nitrate-N in leaf tissue 

(plants harvested in 2000).  Later analyses yielded an average nitrate concentration of 

108 mg/kg nitrate-N in leaf tissue on the plume (estimated based on Figure 5 of the 

McKeon et al. (2006) study; plants harvested in July 2002). The on-plume area 

sampled was the most heavily contaminated part of the plume, presumably around the 

greater than 1000 mg/L contour for nitrate-N (Figure 1 of the McKeon et al. [2006] 

study).  

The maximum nitrate-N concentration of 16.4 mg/L at Topock is well below the on-

plume groundwater concentrations reported in the McKeon et al (2006) study 

(maximum was 1210 mg/L).  As a result, plant tissue concentrations at Topock are 

expected to be well below the maximum average concentrations detected in leaf tissue 

(951 mg/kg dry-weight for Sarcobatus vermiculatus and 727 mg/kg dry-weight for A. 

canescens) in the McKeon et.al. (2006) study. The reported nitrate-N concentrations in 

groundwater at the McKeon et.al. (2006) study site ranged from 12 to 1210 mg/L. The 

reported average leaf tissue nitrate-N concentrations ranged from 20 to 951 mg/kg dry-

weight.  
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4. Toxicity Assessment 

A no-observable adverse effect concentration (NOAEC) was selected for each 

chemical to evaluate the toxicity of COPCs to plants. Table 3 presents the NOAECs 

selected for this assessment. The following describes the toxicity values for hexavalent 

chromium, molybdenum, selenium and nitrate. Potential toxicity of nitrate in plant tissue 

to ruminants is also described. 

4.1 Hexavalent Chromium 

A NOAEC of 2 mg/L for hexavalent chromium was reported in Sorenson et al. (2009) 

for salt cedar. Mesquite (Prosopis spp.) tolerates hexavalent chromium in solutions of 

up to 125 mg/L when grown in agar and 80 mg/L when grown hydroponically (Aldrich 

et al., 2003) indicating a hexavalent chromium NOAEC for mesquite of 80 mg/L (Table 

3).  

4.2 Selenium 

A NOAEC of 2 mg/L for selenium was reported for salt cedar in Sorenson et al. (2009) 

(Table 3).  

4.3 Molybdenum 

A lowest observable adverse effects concentration (LOAEC) of 96 mg/L was reported 

for the molybdenum-sensitive species such as bush bean (Adriano, 2001). Assuming a 

factor of 10 reduction in concentration to extrapolate from the LOAEC to a NOAEC for 

molybdenum, the NOAEC is 9.6 mg/L (Table 3).  

4.4 Nitrate 

Because desert plant communities are typically limited by nitrogen during growing 

periods (Zak and Whitford, 1988), nitrate uptake from the groundwater is expected to 

have beneficial rather than adverse effects on the plants. For example, in a desert 

system in Arizona the phreatophyte, Atriplex canescens, growing over a shallow 

groundwater plume with high concentrations of nitrate (maximum nitrate-N 

concentration = 300 mg/L), accumulated 5 times more nitrate in its leaves during 

summer than plants growing off the plume (up to 500 mg/kg nitrate-N in leaf tissue; 

McKeon et al., 2006). The study estimated that at the McKeon site, 40 kg of plume 



Draft Topock GWRA ERA Appendix X _082609.doc 9 

 

 

Appendix X 

Supplemental Ecological Risk 
Assessment to Address 
Regulatory Agency 
Comments 

 

water would supply sufficient nitrogen for production of 1 kg of plant biomass. Isotope 

analysis indicated most of the nitrate came from the groundwater plume. The 

increased nitrate in the plant tissues produced no phytotoxicity (McKeon et al., 2006). 

Under normal conditions, nitrate is converted to nitrite by microorganisms in ruminants, 

which is then converted to ammonia and on to proteins and other compounds. Nitrate 

can be toxic to animals if the rate of conversion of nitrate to nitrite is greater than the 

conversion of nitrite to ammonia, resulting in a buildup of nitrite in the animal (A&L 

Great Lakes Laboratories, 2002). Various factors can affect the nitrite accumulation 

including the plant species, section of the plant (e.g., stalks are higher in nitrate 

content), plant age, and weather conditions (conditions that reduce plant growth 

increase nitrate production). Using a generalized interpretation for laboratory forage 

nitrate tests, 0 to 3,000 parts per million (ppm dry weight) in feed is considered safe for 

all cattle; 3,000 to 5,000 ppm (dry weight) in feed is considered safe for non-pregnant 

beef cattle; 5,000 to 10,000 ppm (dry weight) in feed is a small risk for some cattle; and 

greater than 10,000 ppm (dry weight) in feed is considered toxic for all cattle (Denman 

et al., undated).  
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5. Risk Characterization 

The following describes the risk characterization for the exposure pathways evaluated 

above. 

5.1 Shallow-Rooted Vegetation 

As HERD stated (DTSC, 2009a), sampling has not demonstrated movement of the 

groundwater plume with COPCs into the Colorado River. Further, the reducing 

conditions in wetland areas would result in precipitation of hexavalent chromium, 

selenium, and molybdenum binding the metals and reducing bioavailability. Hexavalent 

chromium and selenium were not detected in shallow wells nearest the river (MW-28-

25, MW-29, and MW-27-20); molybdenum was either not detected or present at a 

concentration below the background UTL in these wells (Figure 1). The data suggest 

wetland/riparian plants along the river are unlikely to take up the COPCs from the 

groundwater. Therefore, this shallow-rooted wetland/riparian plant pathway is 

considered insignificant and will not be evaluated further. 

5.2 Deep-Rooted Phreatophytic Vegetation and Risk to Ruminants from Nitrate in Plants  

Hazard quotients were calculated for potential exposure of phreatophytes to COPCs in 

groundwater (Table 4).  All hazard quotients were well below one indicating no 

significant risk of phytotoxicity.   

The maximum nitrate-N concentration is 16.4 mg/L (at MW-11), much lower than the 

maximum concentration in the McKeon et. al. (2006) study (1210 mg/L).  No 

phytotoxicity was reported in the McKeon et.al. (2006) study.  Given that nitrate 

concentrations in groundwater at Topock were orders of magnitude lower than those 

observed at the McKeon et.al. (2006) study site, concentrations in leaf tissue at Topock 

are expected to be well below 951 mg/kg dry-weight, the maximum average nitrate-N 

concentration observed in the McKeon et.al. (2006) study.
1
 Levels assumed to be safe 

in feed for ruminants are up to 3,000 mg/kg dry-weight [Denman et al., undated]. 

Therefore, toxicity due to nitrate would also not be predicted for ruminants.  

                                                      

1
 Average leaf tissue nitrate-N concentrations ranged from approximately 20 mg/kg to 951 mg/kg 

dry-weight depending on the plant species, sampling event, and grazing pressure. 
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The maximum hexavalent chromium concentration in the BCW (within or bounding the 

area occupied by phreatophytes) is below levels believed to be toxic to phreatophytic 

plants such as salt cedar and mesquite (Table 3). Hexavalent chromium 

concentrations in shallow groundwater in the upland east of National Trails Highway 

are at least an order of magnitude lower than those observed in the BCW at MW-11; 

therefore, phytotoxicity due to hexavalent chromium would not be predicted in either 

area. Similarly, the maximum concentrations for selenium are below the reported 

NOAEC (Table 3). Molybdenum concentrations are orders of magnitude below the 

LOAEC reported, and the maximum groundwater concentration (0.1 mg/L) is still well 

below the extrapolated NOAEC (9.6 mg/L) (Table 3). 

The maximum COPC concentrations in groundwater described above are not 

associated with phytotoxicity and, therefore, effects would not be predicted in the study 

area where phreatophytic vegetation is potentially exposed. Therefore, the exposure 

pathway from chemically affected groundwater to phreatophytes is insignificant 

because maximum concentrations in shallow groundwater underlying these plant 

communities are very low relative to concentrations known to be phytotoxic. 
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Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Draft

Species of Phreatophyte
Maximum Root 

Depth (feet) Reference

Honey Mesquite
(Prosopis glandulosa )

49 Glenn and Nagler (2005), Alth et al. (1991)

Palo Verde
(Cercidium  sp.)

50
Deep roots, not as deep as mesquite, Barth and Klemmedson 
(1982), MW-21 well near pure Palo Verde has about 50' depth 
to groundwater

Tamarisk
(Tamarix  sp.)
(esp. Salt Cedar)

25 Glenn and Nagler (2005), Shrader (1977)

Arrowweed
(Pluchea sericea )

20 Alth et al. (1991)

Catclaw Acacia
(Acacia greggii )

>18 Zimmerman (1969)

References:

Zimmermann, R. C. 1969. Plant ecology of an arid basin: Tres Alamos-Redington Area, southeastern 
Arizona. Geological Survey Professional Paper 485-D. Washington, DC: U.S. Department of the Interior, 
Geological Survey. 51 p.

Table 1
Maximum Rooting Depths of Site-Specific Phreatophytes

Alth, M., and C. Alth, revised by S.B. Duncan. 1991. Wells and Septic Systems. McGraw-Hill Professional. 
p. 121.

Barth, R.C., and J.O. Klemmedson. 1982. Amount and distribution of dry matter, nitrogen, and organic 
carbon in soil-plant systems of mesquite and palo verde. Journal of Range Management 35:412-418.

Glenn, E.P. and Nagler, P.L. 2005. Comparative ecophysiology of Tamarix ramosissima  and native trees 
in western U.S. riparian zones. Journal of Arid Environments 61:419-446.

Shrader, T.H. 1977. Selective management of phreatophytes for improved utilization of natural flood-plain 
resources. Water management for irrigation and drainage. Proceedings of the Society of Civil Engineering 
2:16–44.
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Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Draft

Maximum 
Concentration 

(mg/L)
Location of 
Maximum

Exceeds 
Background?

Maximum 
Concentration 

(mg/L)
Location of 
Maximum

Exceeds 
Background?

Hexavalent Chromium 0.0318 0.148 PE-1 YES 1.71 MW-11 YES YES
Molybdenum 0.0363 0.1 MW-30-30 YES 0.035 MW-11 NO YES
Nitrate 5.03 14.4 MW-30-30 YES 16.4 MW-11 YES YES
Selenium 0.0103 0.00146 MW-47-55 NO 0.0136 MW-11 YES YES

Notes:
COPC = constituent of potential concern
mg/L = milligram(s) per liter
UTL = upper tolerance limit

Footnotes:

b. Represented by monitoring wells MW-41S, MW-13, and MW-11.
a. Well locations are shown on Figure 2.  

Table 2
Maximum Groundwater Concentrations in Wells Co-Located with or Near Phreatophytes

COPC
Background UTL 

(mg/L)

East of National Trails Highwaya Bat Cave Washb

Further 
Evaluation?
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Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Draft

COPC

Maximum 
Concentration 

(mg/L)a NOAEC (mg/L) Source

Hexavalent Chromium 0.148 2 salt cedar; Sorenson et al. 2009

80 mesquite; Aldrich et al. 2003

Molybdenum 0.1 9.6 b bush bean; Adriano, 2001

Nitrate 16.4 1210 fourwing saltbush and black greasewood; McKeon, 2006

Selenium 0.0136 2 salt cedar; Sorenson et al. 2009

Notes:

COPC = Chemical of potential concern.

NOAEC = No-observed adverse effects concentration.

a Maximum concentration for all monitoring wells from Figure 2.

b Extrapolated from LOAEC to NOAEC assuming a factor of 10 reduction.

References:

Adriano, D.C. 2001. Trace Elements in Terrestrial Environments: Biogeochemistry, Bioavailability, and Risks of Metals . Pp. 
607. Springer.

Aldrich, M.V., J.L. Gardea-Torresdey, J.R. Peralta-Videa, and J.G. Parsons. 2003. Uptake and Reduction of Cr(VI) to Cr(III) by 
Mesquite (Prosopis spp.): Chromate-Plant Interaction in Hydroponics and Solid Media Studied Using XAS. Environ. Sci. 
Technol.  37:1859-1864.

McKeon, C., E.P. Glenn, W.J Waugh, C. Eastoe, F. Jordan, and S.G. Nelson.  2006.  Growth and water and nitrate uptake 
patterns of grazed and ungrazed desert shrubs growing over a nitrate contamination plume.  Journal of Arid Environments 64 
(2006) 1-21.

Sorenson, M.A. , D.R. Parker, and J. T. Trumble. 2009. Effects of pollutant accumulation by the invasive weed saltcedar 
(Tamarix ramosissima) on the biological control agent Diorhabda elongata (Coleoptera: Chrysomelidae). Environmental 
Pollution  157: 384–391.

Table 3
Groundwater No-Observed Adverse Effects Concentrations
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Groundwater Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station, Needles, California

Draft

COPC

Maximum 
Concentration 

(mg/L)a NOAEC (mg/L) Hazard Quotient

Hexavalent Chromium 0.148 2 0.1

80 0.002

Molybdenum 0.1 9.6 b 0.01

Nitrate 16.4 1210 0.01

Selenium 0.0136 2 0.01

Notes:

COPC = Chemical of potential concern.

NOAEC = No-observed adverse effects concentration.

a Maximum concentration for all monitoring wells from Figure 2.

b Extrapolated from LOAEC to NOAEC assuming a factor of 10 reduction.

Table 4
Hazard Quotients - Protection of Plant Health
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Appendix S – Item 21 

From:  Pamela_Innis@ios.doi.gov [mailto:Pamela_Innis@ios.doi.gov]  

Sent:  Tuesday, September 08, 2009 2:23 PM 

To:  Kellogg, Lisa; YJM1@pge.com 

Cc:  Aaron.Yue@dtsc.ca.gov; kbaker@dtsc.ca.gov; Carrie_Marr@fws.gov; Smith, Jeffery B; 

 Cathy_Wolff-White@blm.gov; Richard Newill; DAWN.M.PETERSON@saic.com 

Subject:  Re: FW: Response to DOI's August 3rd Comments 

 

DOI has had the opportunity to review the responses presented below and we have no further questions.  

 

Pamela S. Innis 

DOI Topock Remedial Project Manager 

Office of Environmental Policy and Compliance 

U.S. Department of Interior 

P.O. Box 25007 (D-108) 

Denver, CO 80225-0007 

Voice:  303.445.2502 

Fax:  303.445.6320 

Cell:  303.501.5685 

 

 

 

From:  "Kellogg, Lisa" <Lisa.Kellogg@arcadis-us.com>  

To:  "Pamela_Innis@ios.doi.gov" <Pamela_Innis@ios.doi.gov>  

Date:  09/04/2009 12:58 PM  

Subject:  FW: Response to DOI's August 3rd Comments 

 

 

Pam,  

   

I just wanted to check in with you to see if DOI has had a chance to review these last few responses to 

comments on the Groundwater Risk Assessment.  Please let me know if you have any questions.  

   

Also, Yvonne wanted me to remind you that we are not having our DTSC/DOI call this Tuesday.  

   

Thanks and have a great long weekend.  

   

-Lisa  
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From:  Aaron Yue <AYue@dtsc.ca.gov>  

To:  Lisa.Kellogg@arcadis-us.com <Lisa.Kellogg@arcadis-us.com>; Christina.Hong@CH2M.com 

 <Christina.Hong@CH2M.com>; Meeks, Yvonne J  

Cc:  James Eichelberger <JEichelb@dtsc.ca.gov>; Karen Baker <KBaker@dtsc.ca.gov>; Carrie- 

 Marr@fws.gov <Carrie-Marr@fws.gov>; Pam Innis <Pamela_Innis@ios.doi.gov>  

Sent:  Wed Sep 16 17:27:25 2009 

Subject: PG&E: Final Eco Tox Memo for GWRA  

 
 

Greetings, 

  

Attached is the final comment memo from Dr. Eichelberger transmitting three specific comments on the 

draft GWRA Appendix X.  The draft Appendix X was forwarded to Dr. Eichelberger on August 28, 2009 for 

review and comment.  The comments were discussed between Dr. Eichelberger and Ms. Kimberly Walsh 

of Arcadis and the issues were further clarified during a DTSC, DOI and PG&E Coordination Meeting 

on September 9, 2009.   

  

The only remaining issue is for PG&E to provide supporting documentation that there is low population of 

plants which may uptake contaminated groundwater, and low population of receptors that would feed on 

those plants.  As discussed, DTSC does not expect PG&E to present a substantial rewrite of the GWRA or 

the appendix aside from insertion of the supporting statements and figure.  It is anticipated that PG&E 

can proceed with preparation of the redline, strike-out version of the GWRA without delay.  DTSC notes 

that PG&E will require three weeks for the production of the redline revision but will attempt to submit 

the document early.  PG&E will also provide an advanced notification on the anticipated availability of the 

redline to coordinate its review.  DTSC looks forward to the completion of the GWRA report.   

  

If you have any questions regarding the attached memo or direction from DTSC, please do not hesitate 

to contact me.  Thank you. 

  

Attachments: 

 

Topock 9-10-09 
Corrected Final.pdf

 
 

Aaron 

 

mailto:Christina.Hong@CH2M.com








Appendix S – Item 23 

 

>>> "Meeks, Yvonne J" <YJM1@PGE.COM> 9/17/09 9:13 PM >>> 

Aaron, 

Thank you for providing Mike’s comments and your summary of the remaining issue.  We appreciate 

DTSC’s effort to work with us to complete the GWRA on schedule.  We believe we understand Mike's 

memo and would like to request your confirmation on the following scope clarification for the remaining 

evaluation: 

        PG&E will expand the exposure assessment in Appendix “X” to more clearly evaluate the extent of 

overlap between phreatophtyes and hexavalent chromium in groundwater (greater than the 

background UTL). PG&E will complete the work by: 

o        Adding figure showing the extent of the plume in shallow groundwater and the location 

of phreatophytes.  

o        Providing a qualitative assessment of phreatophytes (potentially exposed to hexavalent 

chromium in groundwater) as a food source for herbivorous mammals (i.e., desert bighorn 

sheep and herbivorous small mammals such as Merriam’s kangaroo rat).  

o        Attempting to locate and include information characterizing the potential uptake of 

hexavalent chromium by phreatophytes (similar to data obtained for nitrate).   

Based on the foregoing, PG&E will make a conclusion about the likelihood that this exposure 

pathway is significant.  At this point, we believe an assessment of plant or herbivorous mammal 

population size is not warranted and will introduce new problems. That information was not 

requested in Mike’s comments, it is subjective (low relative to typical desert habitat or low 

relative to other habitats), and these sorts of generalizations have been the subject of FMIT and 

USFW comments in the past.   No quantitative risk assessment for herbivorous mammals 

potentially exposed to hexavalent chromium via ingestion of plants will be included in the GWRA.  

This effort, if warranted, will be deferred to the soil ecological risk assessment where the 

contribution from dietary exposure to the Merriam’s kangaroo rat from feeding on phreatophytic 

plants would be added to the calculation of average daily dose. 

        PG&E will expand the exposure assessment in Appendix “X” to more clearly evaluate the extent of 

overlap between wetland/marsh plants and hexavalent chromium in groundwater (greater than the 

background UTL).  This will be included on the figure mentioned above. 

Please provide your confirmation of our understanding of the remaining scope. Thank you.  

Yvonne 

 

mailto:YJM1@PGE.COM
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From:  Aaron Yue [mailto:AYue@dtsc.ca.gov]  

Sent:  Monday, September 21, 2009 4:40 PM 

To:  Pam Innis; Yvonne J Meeks 

Cc:  Walsh, Kimberly; Kellogg, Lisa; Christina.Hong@CH2M.com; James Eichelberger; Karen Baker;  

 Carrie-Marr@fws.gov 

Subject:  RE: PG&E: Final Eco Tox Memo for GWRA 

 

Yvonne,  

  

Mike finds your proposed COPECs to be acceptable as listed.   

  

Aaron 

 

>>> "Meeks, Yvonne J" <YJM1@PGE.COM> 9/21/09 12:06 PM >>> 

Thanks Aaron.  One final item to confirm with you on your email below -- by COPEC do you mean the hex 

chromium, nitrate, selenium, and moly?  Is that correct? 

 

 

 

 

 

From:  Aaron Yue [mailto:AYue@dtsc.ca.gov]  

Sent:  Monday, September 21, 2009 9:38 AM 

To:  Pam Innis; Meeks, Yvonne J 

Cc:  Lisa.Kellogg@arcadis-us.com; Christina.Hong@CH2M.com; James Eichelberger; Karen Baker;  

 Carrie-Marr@fws.gov 

Subject:  RE: PG&E: Final Eco Tox Memo for GWRA 

 
 

Yvonne, 

  

That is almost correct. I think Mike and I are fine not introducing herbivorous mammal population size.  I 

thought that was part of the logic train during the September 9 discussion... but we are okay with out it.  

The only issue I see with your summary is that only hexavalent chromium is referenced.  We have to 

assure the other COPECs are discussed qualitatively in the same manner as hexavalent chromium... of 

which we know are very localized and unlikely to be an issue.   

  

I hope this completes all of PG&E's need to finalize the GWRA.  Let me know if you need additional 

discussion.   

  

Aaron 

mailto:YJM1@PGE.COM
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From: Pamela_Innis@ios.doi.gov  
To: Meeks, Yvonne J  
Cc: Aaron.Yue@dtsc.ca.gov ; Carrie-Marr@fws.gov ; Christina.Hong@CH2M.com ; Gilbert, David ; 
Kellogg, Lisa; Cathy_Wolff-White@blm.gov ; Smith, Jeffery B ; Richard Newill ; tmssinc@comcast.net  
Sent: Wed Oct 07 08:24:45 2009 
Subject: Re: DOI-CMS direction needed on East Ravine Risk Evaluation  

 

Yvonne,  

 

Your assessment is correct.  It is not our expectation that the East Ravine risk evaluation be included in 
the CMS/FS.  As noted below, it is DOI's expectation that an addendum to the Groundwater Risk 
Assessment be prepared for East Ravine.  In order to prepare the evaluation, it is important to attain 
sufficient groundwater data, presumably including data from any additional wells installed as part of the 
ongoing investigation.  

 

Pamela S. Innis 
DOI Topock Remedial Project Manager 
Office of Environmental Policy and Compliance 
U.S. Department of Interior 
P.O. Box 25007 (D-108) 
Denver, CO 80225-0007 
Voice:  303.445.2502 
Fax:  303.445.6320 
Cell:  303.501.5685 

 

_____________________________________________________________________________________ 

From:  "Meeks, Yvonne J" <YJM1@PGE.COM>  

To:  <Pamela_Innis@ios.doi.gov>  

Cc:  <Carrie-Marr@fws.gov>, <Aaron.Yue@dtsc.ca.gov>, "Gilbert, David" <DAG6@PGE.COM>, <Christina.Hong@CH2M.com>, 
<Lisa.Kellogg@arcadis-us.com>  

Date:  10/05/2009 11:22 AM  

Subject: DOI-CMS direction needed on East Ravine Risk Evaluation

 

Pam –  

I wanted to circle back on recent discussions/emails regarding PG&E’s risk evaluation for East Ravine. 
 Based on the facts that there is only one complete round of groundwater data, and characterization is 
continuing, PG&E believes that the best approach is to not include the screening-level analysis in the 



East Ravine Appendix to the CMS/FS.  I am concerned that putting this new material in the CMS at this 
point in the process may slow the CMS down and anticipate the evaluation will need to be repeated later 
anyway when more data has been collected.  PG&E would recommend that the screening-level analysis 
be prepared after the East Ravine data collection is complete and that information is included in a 
separate document, perhaps a Technical Memorandum.  I think that's a better approach.  

To refresh your recollection, here’s the paper trail.  Below is DOI initial direction (which was included in 
your August 3 response to our RTC on DOI SC7).  

Accept under Provision.  
Provision  
It is DOI’s expectation that PG&E will prepare for review and approval a GWRA Addendum 
addressing items such as the East Ravine and other studies not yet identified that may be 
necessary. It is also our expectation that any findings arising from the soils investigation 
impacting groundwater be included in an GWRA addendum or the soil risk assessment.        
 

<<DOI Responses to the proposed PG&E GWRA RTC>>  
We had two phone calls in mid-August (which I am not sure if I participated it, I was just getting back from 
vacation).  The final email from PG&E on this topic was dated August 25, 2009, were we stated that we 
would be including the screening-level analysis in the East Ravine Report that is going to be an Appendix 
to the CMS/FS.  Excerpted from PG&E email:  

“We discussed the East Ravine data, and how the implications of the data on the risk assessment will be 
presented in the East Ravine Report, which will be an Appendix to the CMS/FS.  We discussed that we 
will be presenting a screening-level analysis in the East Ravine Report, in which we identify the 
compounds detected in the East Ravine groundwater monitoring, discuss the range of concentrations 
detected, and then provide the rationale as to why the data from the East Ravine do not change the 
conclusions of the GWRA.“  

<<Response to DOI's August 3rd Comments>>  
Both these documents are attached.  Let me know if you concur with the approach outlined or would like 
to discuss further.  

Thank you, Yvonne  
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Pacific Gas and 
Electric 
Company 

Yvonne Meeks 
Senior  
Environmental Geologist 
Environmental Services 

Mailing Address 
4325 South Higuera Street 
San Luis Obispo, CA  93401 
Location 
6588 Ontario Road 
San Luis Obispo, CA 93405 
Tel: (805) 546-5243 
Email: yjm1@pge.com 

 
 
 
 
12 October 2009 
 
 
Mr. Aaron Yue 
Chief Permitting Unit 
California Department of Toxic Substances Control 
5796 Corporate Avenue 
Cypress, California  90630 
 
Subject:  Response to FMIT Supplemental Comments on the draft Groundwater Risk 

Assessment for Topock Compressor Station 
 Pacific Gas and Electric Company 
 Topock Compressor Station  
 Needles, California  
  
 
Dear Mr. Yue: 
 
Pacific Gas and Electric Company (PG&E) and its consultants (ARCADIS) submit this letter in 
response to the Fort Mojave Indian Tribe (FMIT) comments provided by Michael J. Sullivan, 
Ph.D., CIH, in a letter to you dated July 10, 2009. These supplemental comments were provided 
on PG&E’s Response to Comments on the Draft Groundwater Human Health and Ecological 
Risk Assessment, dated May 29, 2009. PG&E and ARCADIS have considered each of the 
concerns raised and provide the responses in subsequent paragraphs. 
 
We have reprinted each of the original comments and supplemental comments, and our response 
to each comment is provided immediately following the comment. 
 
FMIT GC1 – Original Comment 
 
Sequencing of Project Reports. The overall timing of the various deliverables for the Topock 
project is out of proper sequence according to Resource Conservation and Recovery Act (RCRA) 
and Comprehensive Environmental, Response, Cleanup, and Liability Act (CERCLA) guidance. 
The draft Corrective Measures Study/Feasibility Study (CMS/FS) report for chromium in 
groundwater was submitted on January 27, 2009. This was followed by the GWRA risk 
assessment (focus of this review). In practice, the GWRA is the basis for the CMS/FS. However, 
even the GWRA was delivered only a very short time after the finalization of the risk assessment 
work plan (RAWP) addendum was published. DTSC management should insist on an 



   Mr. Aaron Yue 
   12 October 2009 

RTCs for FMIT Supplemental Comments Sept 2009.doc  2/8 

appropriate report delivery order and schedule for future deliverables. The ability of the Tribe to 
provide appropriate and meaningful comments on these documents would be helped by a proper 
delivery schedule. 
 
FMIT GC1 – Supplemental Comment 
 
The response simply refers to the project schedule.  CERCLA and RCRA documents should 
follow a logical order: characterization, risk assessment, remediation feasibility, and then 
remediation implementation.  When documents are prepared and provided out of sequence, 
however, the review process is disrupted.  For example, the groundwater FS should not be 
completed until the GWRA is finalized.  An additional concern is that the illogical order of 
reports may have resulted in an agency recommendation to address Tribal comments in some 
future report but not the appropriate update of the reviewed report.  This just perpetuates 
erroneous assumptions and faulty text.  It is DTSC’s responsibility as the lead regulatory agency 
to ensure that documents are provided in the correct order and with sufficient time for 
meaningful comment.  DOI comment SC 16 reiterates the basic premise of our position that the 
documents must be presented in a comprehensive format and appropriate order so that full 
reviews can be completed.  Additionally, the response to DOI comment SC 7 (among others) 
suggests that updates to the GWRA will only be evaluated in an addendum and not as an updated 
GWRA.  The complete GWRA must be reissued so that reviewers have a complete and 
comprehensive document to review rather than multiple documents. 
 
PG&E Response FMIT GC1 – Supplemental Comment 
 
Comment noted. Although the documents for the Groundwater Risk Assessment (GWRA) and 
the CMS/FS are being produced on a parallel track, the agencies and PG&E agree that the 
GWRA should be completed first so that the conclusion of the GWRA is properly reflected in 
the CM/FS for evaluation.  Please note that in practice, the GWRA will be completed before the 
CMS/FS.  The schedule was established as one strategy to expedite the implementation of the 
groundwater remedy.  Providing some paralleling of progression under the CERCLA and RCRA 
processes expedites implementation of a remedy for the groundwater conditions.  Consequently, 
the GWRA and CMS/FS are being produced on staggered and parallel tracks as a way to 
expedite the process.  Consistent with the regulatory process, the GWRA is being completed 
before the CMS/FS so that conclusions of the GWRA are incorporated into the CMS/FS.  In 
addition, comments from all stakeholders are being received, considered, and resolved prior to 
finalizing any document. 
 
Data collection at the site is ongoing.  Therefore, one or more addenda to the GWRA are 
anticipated.  An addendum or supplemental evaluation of groundwater and potential risk will 
serve as an update to information already presented in the GWRA.  In an addendum, evaluation 
of new data will be discussed, and then the new findings and conclusions integrated with a 
discussion of the previous GWRA findings and conclusions to provide a comprehensive update.  
If new findings change the original conclusions of the GWRA, that will be made clear and 
appropriate references and citations provided for prior documents. 
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FMIT GC2 – Original Comment 
 
Description of Ecosystem. The report provides several broad statements regarding terrestrial 
wildlife. For example, the text states that terrestrial wildlife has ‘low diversity’ because the area 
is disturbed and the wildlife corridor is incomplete (pg 2-3, pp2), the BCW is ‘relatively barren 
of vegetation’ (page 2-3, pp3) and that only ‘small patches of emergent vegetation exist along 
the banks of the Colorado River’ (page 2-3, pp2). These text descriptions do not accurately 
reflect the ecosystem at and including the site. The Tribe's view is that the local desert ecosystem 
and plant/animal life are worthy of protection, especially when the cumulative land disturbance 
impacts of both groundwater and soil remediation activities are considered and when a less 
transitory view of animal and plant life usage is considered. Second, the area surrounding and 
adjacent to the remediation include areas designated as wildlife refuges, thereby showing that at 
least the federal government understands the nature of area's typical desert environment. Third, 
this text does not address any plants at the site that the Tribe considers important for ceremonial 
or medicine purposes. Both Mesquite and Creosote plants are related to Tribal activities at the 
site and are harvested for its sacred and Tribal uses of this area. 
 
FMIT GC2 – Supplemental Comment 
 
The intent of my comment was to have the GWRA, and all subsequent reports, contain language 
that describes and acknowledges the significance of the local ecosystem ( both river and upland 
areas) as well as the unique and significant relationship between Tribal culture and the 
environment.  Neither the original text nor the suggested edits accurately address this important 
issue.  DOI’s comment SC 11 reiterates the Tribe’s concerns regarding the inappropriate 
description of the desert environment.  We request that PG&E provide the entire updated text 
from this section so the entire text can be reviewed with the added sentences. 
 
PG&E Response FMIT GC2 – Supplemental Comment 
 
PG&E concurs that the local desert ecosystem is worthy of protection and is proposing the 
following text revisions to more clearly reflect that position. The following sentence will be 
inserted as the first sentence of paragraph 2 on page 2-3: “Upland areas of the APE include the 
Havasu National Wildlife Refuge, which was established to protect and conserve wildlife.” The 
text on page 2-3 in paragraph 2 regarding terrestrial wildlife diversity will be replaced with 
“Terrestrial wildlife found at the site is adapted to the interrelated conditions of drought, 
temperature extremes, and the sparse or unpredictable food supply of the desert habitats found at 
the site. Adjacent natural barriers such as the Chemehuevi Mountains and Colorado River 
interrupt a continuous terrestrial wildlife corridor for many species.” The text on page 2-3 in 
paragraph 3 regarding the distribution of vegetation in Bat Cave Wash will be replaced with 
“BCW consists of areas of unvegetated sand, gravel, and cobblestone substrate interspersed with 
widely spaced desert wash vegetation including mesquite and creosote.” The text on page 2-3 
paragraph 4 regarding small patches of emergent vegetation will be expanded to include “…such 
as common reed (Phragmites communis), cattails (Typha sp.), sedges (Carex sp.), and bulrush 
(Scirpus sp.),…” to focus and better define the discussion.  
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Existing Section 2.3 acknowledges that the land holds important spiritual meaning for the FMIT.  
Please see also response to FMIT GC3 below for additional language to be incorporated into this 
section.  
 
 
FMIT GC3 – Original Comment 
 
Description of Tribal Interests in Maze Area. There is only a single sentence that identifies the 
Topock area as having spiritual meaning to the Tribes. The Tribe reiterates its request that the 
following text be used in project documents to describe the relationship of the land with the 
tribal cultural and spiritual values. 
 

“The compressor station is located in a sparsely-populated, rural area, 
comprising a series of benches and terraces overlooking the Colorado River 
floodplain. The land surrounding and including the compressor station, including 
the benches and terraces on both sides of the river, the floodplain, the river itself, 
and the surrounding hills and mountains, comprises a cultural landscape that 
figures importantly in the traditional spiritual and cultural life of the Aha Makav 
or Fort Mojave Indian Tribe. One important component of this landscape, known 
as the Topock Maze, directly surrounds and includes the compressor station. The 
Maze is a complex of windrows raked in the desert pavement, running in several 
directions for many tens of meters. Although portions of this site have been 
disturbed by construction and unsympathetic land use (as have some other parts 
of the cultural landscape surrounding and including it), the Maze and its 
surroundings continue to play significant roles in the lives and cultural beliefs of 
the Fort Mojave Indian Tribe and other tribes along the Colorado River. The Fort 
Mojave Indian Tribe has expressed the opinion that whatever happens in the 
overall cultural landscape is of concern to the Tribe, which wishes to be consulted 
about all activities planned or proposed in the area.”  

 
In addition, the text lists the current river recreational activities as sightseeing, bird watching, 
fishing, hunting, camping and canoeing (pg 2-5, pp5). Other activities Tribal members have 
observed include tubing, rafting, sunning, swimming and tours. However, there are also Tribal 
activities along the river shoreline that are related to the religious, cultural, and ceremonial 
activities (as opposed to public recreation). These activities are an integral and necessary 
component of Tribal culture and must therefore be considered by risk managers. 
 
FMIT GC3 – Supplemental Comment 
 
The response to comments does not fully address the Tribe’s position that the land, the Maze, the 
River, etc. (all inter-related areas of the landscape) are significant, sacred and all tied intimately 
to the Tribe’s culture.  DTSC must insist that the GWRA and future documents include the 
recommended language provided by the Tribe.  Risk managers need to have full and accurate 
descriptions of the Tribal interests in the site and surrounding land in order to make appropriate 
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remediation decisions.  DOI comment SC 12 also notes that the GWRA’s reference to Tribal 
areas are incomplete or inaccurate.  Why do DTSC and PG&E continue to refuse to include text 
provided by the Tribe?  It is the Tribe’s view that this text should be included in all project 
reports. 
 
PG&E Response FMIT GC3 – Supplemental Comment 
 
This comment is similar to a comment received by FMIT on the Revised Final RFI/RI Volume 2 
Report (February 2009).  As previously indicated by DTSC in their October 21, 2008 letter to 
PG&E, 
 

“DTSC believes the statements currently in the Volume 2 RFI Report reflect the 
importance of the area to all tribes. Additional clarifications and cultural significances of 
the area by specific Native American Tribes should be a topic of documentation for the 
upcoming Environmental Impact Report.”   

 
PG&E acknowledges and appreciates that there is a unique and significant relationship between 
Tribal culture and the environment.  However, the purpose of the GWRA is to provide 
quantitative risk assessment in a manner that follows standard regulatory guidance.  The unique 
nature of the Tribe’s relationship to the environment may not be fully addressed in the regulatory 
quantitative risk evaluation process.  Fortunately, the GWRA is not the only input for risk 
management decisions; it is one of several tools for risk managers to consider in their decisions 
for this project.  The EIR is another key tool for risk managers to consider, and under the 
regulatory framework, the Tribal concerns for impacts to their sacred environment are more 
appropriately addressed by the EIR.  Therefore,  the final GWRA will incorporate the same 
language regarding tribal cultural and spiritual values as that used in the RFI Volume 2.  
Specifically, the following language will be added to the GWRA for consistency with the RFI 
Volume 2:   
 

“The compressor station is located in a sparsely-populated, rural area. The surrounding 
land lies within an area of significant cultural and sacred tribal resources. Portions of the 
Topock Maze are located nearby. The maze is a geoglyph (ground marking) and is of 
importance to the local Native American community. The area is within the traditional 
territory of the Aha Makav or Mojave tribe. While the material remains of the past are 
important to these tribes, this area of traditional and spiritual use knows no boundaries for 
the Mojave.” 

 
As indicated in the RAWP, a tribal use scenario will be included in the soil risk assessment 
considering input to be provided by the Tribes for their religious, cultural, and ceremonial 
activities. In accordance with the RAWP, the GWRA determined that the river has not been 
adversely impacted by site COPCs. Therefore, Tribal activities along the river shoreline related 
to the religious, cultural, and ceremonial activities that include contact with the surface water are 
not adversely impacted by the site COPCs.  
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FMIT GC4 – Original Comment 
 
Future Land Uses. There are future land-use issues in the GWRA that need to be clarified. First, 
DOI has requested that a stretch of the floodplain area along old Route 66 be evaluated for 
potential future scenario involving the development of housing and recreational areas (pg 2-6, 
pp5). This results in the risk assessment assumption of future residential use of groundwater 
produced from local wells. This proposed future land use scenario poses Tribal concerns, 
especially if such development were to occur in the vicinity of the Maze. In a separate letter, the 
Tribe will provide text that describes appropriate land uses for this area. 
 
Second, the future ownership of the IM land as well as potential repatriation of the Topock 
Compressor site to the Tribe is not mentioned. The potential for future control of these lands by 
the Tribe further increases the importance of current Tribal concerns regarding protecting the 
land as well as defining future land uses that should be evaluated in the GWRA. 
 
FMIT GC4 – Supplemental Comment 
 
FMIT –GC4 – the response to comments addresses many of the issues raised in my comments but 
does not propose to update the text to include the descriptions of the Tribe’s future interests in 
the IM3 and Topock compressor sites.  DTSC must insist that the GWRA and future documents 
include recommended language provided by the Tribe.  Risk managers need to have full and 
accurate descriptions of the Tribal interests in the site and surrounding land in order to make 
appropriate remediation decisions.  Why to DTSC and PG&E continue to refuse to include text 
provided by the Tribe?  It is the Tribe’s view that this text should be included in all project 
reports.  It is further interesting that in comment SC4, DOI requests removal of any reference to 
its request for evaluating potential future residential development.  If the basis for the inclusion 
of the residential receptor was based on the DOI request, then DOI’s withdrawal of its comment 
should result in the exclusion of the residential receptor.  This DOI position seems to be further 
stated in its comment SC 13 where it cites the appropriate criteria to be used in selecting future 
land and resource (i.e. groundwater) uses.  What is the rationale for not honoring DOI’s request 
to remove the residential receptor? 
 
PG&E Response FMIT GC4 – Supplemental Comment 
 
The future land use discussion in the GWRA is based on assumptions regarding current and 
future land use, as provided by the agency and the landowner (USDOI, 2007), for lands outside 
the compressor station. DOI’s comment SC4 requested that the statement in the GWRA that 
future residential use is  “unlikely” be removed from text.  It is PG&E's understanding, however, 
that DOI continues to request an evaluation of residential land use and that Section 2.3.2 as 
drafted is acceptable to and consistent with DOI direction.  PG&E acknowledges that the 
assessment as proposed would reflect worst-case potential land use and may not reflect actual 
land use in the future.  As a result, PG&E has not amended the text to remove reference to 
residential use as requested. 
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As we have previously stated, we believe that the currently proposed land uses and receptors will 
provide the risk managers with the necessary risk assessment information to make informed 
management decisions for the spectrum of known and anticipated future land uses for all areas of 
the site. However, PG&E recognizes the FMIT request for a Tribal-use scenario and will address 
such a scenario that would be representative of the FMIT’s use of the land, including for the 
Interim Measure (IM-) 3 property, as indicated in the RAWP as part of the soil risk assessment.  
 
For groundwater, residential potable use of groundwater is typically considered to be the upper 
bound (i.e., most conservative) use pattern for groundwater. The default exposure scenario 
represented in the GWRA assumes that groundwater is the only source of potable water and it is 
used for a lifetime. The GWRA evaluates this intense, daily contact with groundwater on a well-
by-well basis. Concentrations that are health protective for unrestricted potable drinking water 
use for each well would also be health protective for other or additional Tribal activities that may 
include direct contact with groundwater. 
 
Appropriate references to the FMIT as owner of the IM-3 property in the future will be included 
in the final document, pending completion of the title transfer. The following proposed language 
will be inserted in GWRA text section 2.3.2 to clarify potential Tribal future interests in the IM3 
and compressor station properties consistent with prior settlement agreements: 
 

“It is anticipated that title to the IM3 property will be transferred to the Ft. Mojave Tribe 
in 2009. The transfer is part of a global settlement of litigation brought by the FMIT 
against DTSC. As part of the property transfer, PG&E will maintain a site wide easement 
over the IM3 property for siting of any facilities required by DTSC or the USDOI.  
Implementation of IM3 is expected to continue until a final corrective action/remedial 
action for the site is operating properly and successfully, and the regulatory agencies 
terminate the requirement for the IM. For the compressor station, PG&E is the 
landowner, and use for the foreseeable future will continue to be industrial. If ever there 
is a need/desire to change the use, additional evaluations would have to be conducted at 
that time to address planned use. There is no agreement that will transfer this property. 
However, FMIT may exercise its option to purchase the property at its fair market value 
in the then existing condition when the facility is shut down, and when PG&E has no 
further use for the property for any utility purpose, or for remediation related purposes.” 

 
 
Thank you for providing the FMIT supplemental comments on the Draft GWRA. If you have 
any questions regarding this letter, please call me at (805) 234-2257. 
 
Sincerely,  
 

 
Yvonne Meeks 
Topock Project Manager 
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cc:   Kris Doebbler, DOI 
 Mike Eichelberger, DTSC 
 Shukla Roy-Semmen, DTSC 
 Carrie Marr, USFWS 
 Karen Baker, DTSC 
 Dennis Smith, SAIC 



Department of Toxic Substances Control
Maureen F. Gorsen, Director

8800 Cal Center Drive
Sacramento, California 95826-3200

Linda S. Adams
Secretary for

Environmental Protection
Arnold Schwarzenegger

Governor

Department of Toxic Substances Control
Maziar Movassaghi

Acting Director
5796 Corporate Avenue 

Cypress, California 90630
Arnold Schwarzenegger

Governor

Sent Via Email

October 28, 2009
Ms. Yvonne Meeks
Portfolio Manager – Site Remediation
Pacific Gas and Electric Company
4325 South Higuera Street
San Luis Obispo, CA 93401
REVIEW OF REDLINE STRIKEOUT VERSION OF FINAL GROUNDWATER RISK 
ASSESSMENT REPORT, TOPOCK COMPRESSOR STATION, NEEDLES, 
CALIFORNIA (EPA ID NO. CAT080011729)
Dear Ms. Meeks,
The Department of Toxic Substances Control (DTSC) has reviewed the red-lined strike 
out (RLSO) version of the Human and Ecological Risk Assessment of Groundwater 
Impacted by Activities at Solid Waste Management Unit (SWMU) 1/Area of Concern 
(AOC) 1 and SWMU 2 report.  As a result of our review, DTSC concurs with the overall 
conclusion that hexavalent chromium is the predominant risk driver, however, DTSC 
has comments that warrant your attention as well as require specific changes to the 
final report.  
1) In the text of the original document, PG&E called out all individual wells with HIs >= 
1. In the RLSO, only wells with Hazard Indexes (HIs) > 1 were called out in the main 
text, thereby reducing the total number of wells that were flagged per COPC. For 
example, for nitrate, the number of wells flagged dropped from five wells to one well.  
However, DTSC agrees that the well by well risk calculations are appropriately 
conducted and no change to the document is required.  
2) In the RLSO, only hexavalent chromium was identified as COC. The other three 
COPCs with HIs >1 (in individual wells) were not called out in the COC list. DTSC 
believes that molybdenum, selenium and nitrate do represent a component of the total 
risk at specific locations where their individual HIs exceeds 1.  Although these 
substances may not require an active remediation beyond monitoring, it is DTSC’s 
position that they should be tracked as COCs in the CMS/FS.  PG&E, however, will not 
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Ms. Yvonne Meeks
October 28, 2009
Page 2 of 3
be required to develop numeric remedial action objectives in the CMS/FS for these 
COCs at this time.  
3) With respect to the ecological assessment component of the RLSO, DTSC agrees 
with the overall conclusions of the report and does not view the groundwater plume as 
posing a significant hazard to ecological receptors at this time.  Never the less, DTSC 
requests that one paragraph within Appendix I be stricken from the report.     
Appendix I, Supplemental Ecological Risk Evaluation to Address HERD Comments 
Dated March 26, 2009; June 17, 2009; and September 10, 2009, Page 11, Section 4, 
Toxicity Assessment, Subsection 4.1 Hexavalent Chromium, first new paragraph 
(written in red ink).  The report writes, ‘Mammals; Eisler (1986) reports that acute and 
chronic adverse effects of chromium to warm-blooded organisms are caused mainly by 
hexavalent compounds.  There is little conclusive evidence of toxic effects caused by 
divalent or trivalent chromium (Langard and Norseth, 1979; as cited in Eisler, 1986).  
This verbiage should be removed from the text.  The U.S Environmental Protection 
agency has presented more than adequate documentation that shows trivalent 
chromium as toxic to wildlife including birds and mammals.  Please see table 2.1 and
figures 5.1 and 6.1 of the Ecological Soil Screening Levels for Chromium Interim Final 
OSWER Directive 9285.7- 66, http://www.epa.gov/ecotox/ecossl/pdf/eco-
ssl_chromium.pdf.  

If you have any questions or comments regarding these comments, please contact me 
at (714) 484-5439.    
Sincerely,

Aaron Yue
Project Manager
Geological Services Branch
Enclosure
aky:100903B

cc:  See next page

http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_chromium.pdf
http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_chromium.pdf
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BUREAU OF RECLAMATION 

 
 
 
 
ELECTRONIC SUBMISSION 
 
 
November 5, 2009 
 
Ms. Yvonne Meeks 
Portfolio Manager – Site Remediation 
Pacific Gas and Electric Company 
4325 South Higuera Street 
San Luis Obispo, CA   93401 
 
Subject:   PG&E Topock Compressor Station Remediation Site – Redline/Strikeout 

of the Draft Groundwater Human Health and Ecological Risk Assessment  
 
Dear Ms. Meeks: 
 
The Department of the Interior, on behalf of itself and the Bureau of Land Management, 
the U.S. Fish and Wildlife Service, and the Bureau of Reclamation (collectively referred 
to as “DOI”), is submitting comments on the redline/strikeout (RLSO) version of the 
Human and Ecological Risk Assessment of Groundwater Impacted by Activities at Solid 
Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU 2 report.  
Due to unexpected circumstances, the document review was limited to a review by the 
U.S. Fish and Wildlife Service (FWS) and is provided in the attached memorandum, 
however this should be considered DOI’s final review of this document. 
 
If you have any questions regarding this transmittal or our comments, please contact me 
at (303) 445-2502. 
 

 
 
 
Attachment (1) 
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SWMU 1/AOC 1 and SWMU 2, 11/05/09 

KMCINTYRE
Typewritten Text
Item 28 - Appendix S



 
Ms. Yvonne Meeks 
Page 2 
 
cc:  Christina Hong, CH2MHill 
 Serena Lee, CH2MHill 
 Lisa Kellogg, Arcadis 

Aaron Yue, DTSC 
 Dr. Shukla Roy-Semmen, DTSC, HERD 

Dr. James Eichelberger, DTSC, HERD – ERAS 
Karen Baker, DTSC 
Carrie Marr, USFWS 
Jeff Smith, BOR 
Cathy Wolff-White, BLM 
Rick Newill, DOI Consultant 
Dawn Peterson, SAIC 
Dennis Smith, SAIC 
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ATTACHMENT  
 

US Fish and Wildlife Service Memo to File 
Comments on the Pacific Gas and Electric (PG&E) Human and Ecological Risk 

Assessment (HERA) of Groundwater Impacted by Activities at Solid Waste Management 
Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU 2 [SWMU 1/AOC 1 and SWMU 

2 GWRA] 

PG&E Topock Compressor Station Remediation Site - DOI Review of RLSO HERA of Groundwater Impacted by 
SWMU 1/AOC 1 and SWMU 2, 11/05/09 



US Fish and Wildlife Service 
Arizona Ecological Services Field Office 
2321 West Royal Palm Road, Suite 103 
Phoenix, AZ 85021 
(602) 242-0210 
 
Note to the File  
 
To:  Pamela Innis,  

Remedial Project Manager, 
Topock Compressor Station, 
Office of Environmental Policy and Compliance, 
Department of the Interior 

 
From: Carrie Marr, 

Environmental Contaminant Specialist 
 
Date: November 5, 2009 
 
Subject:  Pacific Gas and Electric (PG&E) Human and Ecological Risk Assessment 

(HERA) of Groundwater Impacted by Activities at Solid Waste Management Unit 
(SWMU) 1/Area of Concern (AOC) 1 and SWMU 2 [SWMU 1/AOC 1 and 
SWMU 2 GWRA] 

 

 
 
PG&E’s red-lined/strikeout of the HERA for SWMU 1/AOC 1 and SWMU 2 GWRA, 
October 2009 was reviewed.  Overall, the conclusions of the report are acceptable, 
provided the following adjustments or requests are made: 
 
 
General Comments 
 
Due to unforeseen circumstances, this document was not reviewed by a full-time human 
health risk assessor for DOI.  The DOI human health risk assessor who previously was 
involved with this project specifically requested the creation of a Data Usability Matrix, 
as provided in Appendix E, and examples of ProUCL 4.0 Outputs, as provided in 
Appendix F.  The number of non-detects reported in Table E-1 (Data Usability Matrix) 
were unacceptably high, because the Minimum Detection Limit (MDLs) was greater than 
the Upper Threshold Limit (UTL), Risk-based Concentration (RBC), Maximum 
Contaminant Level (MCL) or surface water quality criteria (WQC).  My recommendation 
for future groundwater sampling efforts is to lower the MDLs, as technically feasible, for 
those trace elements that exceeded UTLs.  This should occur for both the site-wide 
groundwater monitoring program and, more importantly, for the new wells installed 
during the East Ravine Groundwater Investigation.  A Data Usability Matrix should be 
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provided to DOI for soils to ensure that MDLs are lower than threshold concentrations 
for the Soils Remedial Investigation.  Both the regulators and PG&E should agree upon 
the appropriate threshold concentrations to use.   
 
With respect to the human health risk assessor’s request for ProUCL 4.0 Output Reports, 
these were provided as requested.  However, there was insufficient time to review these 
due to the tight deadline. 
 
 
Specific Comments 
  
Page ES-4: Changes made to the body of the text were not carried through to the 

Executive Summary (e.g., ‘understory of arrowweed’ pg 2-4). 
 
Page ES-4 and Page 2-3: It is inaccurate to characterize the sand, gravel, and cobblestone 

substrate of Bat Cave Wash as ‘unvegetated’ or to use ‘sparse or unpredictable 
food supply’ to describe desert habitats without supporting literature citations.  
The project site is typical habitat for the transition zone between the Lower 
Colorado River Valley Subdivision of the Sonoran desertscrub and the Mohave 
desertscrub biomes (Turner and Brown 1994).  Turner and Brown (1994) describe 
drainageways in this area as being “lined by small trees and shrubs not 
characteristic of the drier interfluves…the plants of dendritic drainageways grow 
in rows along the margins of the water courses, clearly set apart from the 
intervening vegetation of the interfluves.” Turner and Brown (1994) also describe 
the mammals of the Lower Colorado River Valley as “adapted to high diurnal 
temperatures by spending most of the day underground or aestivating.  
Consequently, the subdivision’s sandy plains may host large populations of 
burrowing rodents.” 

 
The text describing the Chemehuevi Mountains and the Colorado River as 
barriers that, “…interrupt a continuous terrestrial wildlife corridor for many 
species” depends upon the animal or plant species being considered.  Please 
change the sentence as follows: “Terrestrial wildlife found at the site is adapted to 
the interrelated conditions of drought, temperature extremes, and the sparse or 
unpredictable food supply of the desert habitats found at this site.  Adjacent 
natural barriers such as the Chemehuevi Mountains and Colorado River interrupt 
a continuous terrestrial wildlife corridor for many some species.” New text is 
presented in BOLD. 

 
Pages ES-25, -27, etc. : This GWRA pertains to both SWMU 1/AOC 1 and SWMU 2; 

however, in many instances SWMU 1/AOC 1 was the only operational unit 
referenced.  Please review the document and add SWMU 2 to the text when 
necessary.  Examples of this omission include 1) pg ES-25, “..(2) may be 
associated with groundwater at SWMU 1/AOC 1 or SWMU 2” and 2) pg ES-27, 
“… (2) likely associated with groundwater at SWMU 1/AOC 1 or SWMU 2.”   

 

PG&E Topock Compressor Station Remediation Site - DOI Review of RLSO HERA of Groundwater Impacted by 
SWMU 1/AOC 1 and SWMU 2, 11/05/09 



Page ES-25, the new sentence in the 3rd paragraph should be modified as follows: “A 
This molybdenum essential nutrient evaluation was conducted in addition to the 
standard baseline molybdenum evaluation. is not a typical component of DTSC’s 
standard risk assessment protocols.”  Since this is also a DOI remediation and 
DOI does not have standard risk assessment protocols, including an essential 
nutrient screen is not an unusual request. 

 
Pages ES-27, 5-1, etc: References to an ‘ecological population’ should be changed to 

‘ecological receptors’ throughout the document.  
 
Page 2-4:  In the discussion on current land use, the significance of the HNWR 

surrounding the Topock Compressor Station is minimized.  The Topock 
Compressor Station is mentioned first and then the area’s importance to the Fort 
Mohave Indian Tribe (FMIT) is mentioned second.  Although it would be 
preferable to see the description of the HNWR mentioned earlier, the text in the 
first paragraph on page 2-6 should be edited as follows: “A small portion of the 
refuge borders the compressor station.  The TCS is completely surrounded by 
HNWR.  Also, the description of the area’s cultural significance to different 
Tribes was not conveyed clearly.  If one Tribe is specifically mentioned, then all 
of the Tribes for whom this area holds cultural significance should also be named 
individually.  

 
Pages 5-2 through 5-3:  Arcadis added new text on these pages to describe how new data 

collected from the East Ravine groundwater wells would be analyzed.  The 
sentence, “A detailed quantitative risk assessment of the East Ravine groundwater 
data would not be necessary if detected concentrations are comparable to 
groundwater data previously evaluated,” should be revised to “A detailed 
quantitative risk assessment of the East Ravine groundwater data may be 
necessary depending on the results of the screening-level risk analysis”. 

 
Page 9-13: A reopener clause should be added to Section 9 or 10.  There is already text in 

Section 5.2 discussing how East Ravine information will be presented to us and 
text in Section 9 describing cumulative risks and the future soil investigation and 
risk assessment.  However, these references to additional work needs are not 
sufficient given the lack of information regarding our knowledge about the nature 
and extent of the groundwater plume in AOC 10 (East Ravine) and AOC 4 
(Debris Ravine) and the narrow scope of this groundwater risk assessment (only 
for SWMU 1/AOC 1 and SWMU 2).  It is not clear that another groundwater risk 
assessment would be prepared if other contaminant source areas are found during 
the soils investigation.  Therefore, the reopener statement should include language 
describing how a new quantitative human and ecological risk assessment (HERA) 
may be necessary if new information reveals greater nature or extent of 
contamination in a manner or to an extent not considered in this risk assessment.  
The new HERA may take the form of a technical memorandum, addendum, or as 
a stand-alone document.   
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From: Meeks, Yvonne J [mailto:YJM1@PGE.COM]  
Sent: Monday, November 09, 2009 8:55 AM 
To: Aaron Yue; Pamela_Innis@ios.doi.gov; Carrie-Marr@fws.gov 
Cc: Kellogg, Lisa; Adrienne LaPierre; Gilbert, David 
Subject: Final GWRA language, please provide comments asap 
 

Pam, Carrie, and Aaron-  

We received DOI's November 5th, 2009 comments on the redline/strikeout (RLSO) version of the Draft 
Groundwater Human Health and Ecological Risk Assessment of Groundwater Impacted by Activities at Solid 
Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU2.  In general, PG&E agrees with 
DOI’s requested changes.   Below are itemized responses to your general and specific comments, as presented 
in your November 5, 2009 letter. Especially note underlined portions where the response is slightly modified 
from or an expansion of the requested language.  We request DTSC review of these changes also. 

General Comments  
DOI has stated that the detection limits for some of the constituents in the groundwater monitoring program are 
elevated, and thus recommends that the detection limits be lowered for certain constituents for upcoming 
groundwater monitoring, particularly in the East Ravine.  We note the risk assessment does discuss the 
implications of elevated detection limits, and the ultimate results and conclusions of the risk assessment are not 
materially affected by those elevated detection limits.  We do believe that it will be beneficial to work with DOI 
as requested to ensure that current and future monitoring programs meet necessary detection limits. 

DOI also recommends that a Data Usability Matrix be prepared for the soils to ensure detection limits are 
appropriate, and recommends that the regulators and PG&E should work together to agree upon the appropriate 
threshold concentrations to be used in evaluating the appropriateness of the detection limits.  PG&E concurs, 
and notes that PG&E has been working with the agencies on the preparation of a Soils Data Quality Objectives 
(DQO) Memo, and will be working collaboratively with agencies to review the Phase 1 data, and identify 
sampling needs for Phase 2 soil sampling.  A component of the data evaluation process will be to evaluate the 
adequacy of detection limits, in comparison to the screening levels set forth in the DQO memo. 

DOI also notes that the human health risk assessor requested the ProUCL output be submitted, and states that 
due to the tight deadline they could not review the ProUCL output.  We note that the ProUCL output was part of 
the original Draft GWRA, submitted in February 2009, and thus is not a new component of the revised GWRA.

Specific Comments (SC):  
SC 1 (Page ES-4):  PG&E will make the requested change.  

SC 2 (Page ES-4 and Page 2-3):  PG&E will make the requested change.  
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SC3 (Page ES-25, -27, etc):  PG&E will make the requested change.  

SC 4 (Page ES-25):  PG&E incorporated the concept of this sentence at the request of DTSC to acknowledge 
that DTSC does not typically incorporate essential nutrient evaluations into their risk assessment process.  We 
recommend the following sentence to satisfy DTSC request and be responsive to DOI’s comment:  “This 
molybdenum essential nutrient evaluation, conducted in addition to the standard baseline molybdenum 
evaluation, is not a typical component of DTSC’s standard risk assessment protocols, although an essential 
nutrient screen is not an unusual request for DOI sites.” 

SC5 (Page ES-27, 5-1, etc):  PG&E will make the requested change.  

SC6 (Page 2-4):  PG&E will make the requested editorial change.  Additionally, with respect to one Tribe 
(FMIT) being mentioned and others not being mentioned, we propose to take out reference to the FMIT and 
refer generally to the Tribes.   

SC7 (Page 5-2 – 5-3):  PG&E will make the requested change.  

SC8 (Page 9-13):  PG&E will make the requested change in Section 9.  We propose to incorporate the following 
text to address this comment:    

“As discussed in previous sections, additional investigations are ongoing (e.g., East Ravine, AOC 4).  If 
additional information is obtained during the upcoming investigations that suggests the impacts to groundwater 
are materially different in a manner not considered in this GWRA, then a supplemental human health and 
ecological risk assessment may be warranted.  The specific form of the supplemental risk assessment will be 
discussed with the agencies prior to the preparation of the document, but may be in the form of an Addendum, 
Technical Memorandum, or stand-alone document.” 

We will be working to submit the final document this Friday, November 13.  Please let us know if you do not 
agree with any of these responses ASAP. 

Yvonne  
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From: Pamela_Innis@ios.doi.gov [mailto:Pamela_Innis@ios.doi.gov]  
Sent: Tuesday, November 10, 2009 10:07 AM 
To: Meeks, Yvonne J 
Cc: Adrienne LaPierre; Aaron Yue; Carrie-Marr@fws.gov; Gilbert, David; Kellogg, Lisa; Cathy_Wolff-White@blm.gov; 
Smith, Jeffery B 
Subject: Re: Final GWRA language, please provide comments asap 
 
 
The responses and modified language are acceptable.  
 
Pamela S. Innis 
DOI Topock Remedial Project Manager 
Office of Environmental Policy and Compliance 
U.S. Department of Interior 
P.O. Box 25007 (D-108) 
Denver, CO 80225-0007 
Voice:  303.445.2502 
Fax:  303.445.6320 
Cell:  303.501.5685 
 

From:  "Meeks, Yvonne J" <YJM1@PGE.COM>  
To:  "Aaron Yue" <AYue@dtsc.ca.gov>, <Pamela_Innis@ios.doi.gov>, <Carrie-Marr@fws.gov>
Cc:  <Lisa.Kellogg@arcadis-us.com>, "Adrienne LaPierre" <alapierre@irisenv.com>, "Gilbert, David" <DAG6@PGE.COM>  
Date:  11/09/2009 09:55 AM  
Subject:  Final GWRA language, please provide comments asap

 

 
 
 
Pam, Carrie, and Aaron-  

We received DOI's November 5th, 2009 comments on the redline/strikeout (RLSO) version of the Draft 
Groundwater Human Health and Ecological Risk Assessment of Groundwater Impacted by Activities at Solid 
Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU2.  In general, PG&E agrees with 
DOI’s requested changes.   Below are itemized responses to your general and specific comments, as presented 
in your November 5, 2009 letter. Especially note underlined portions where the response is slightly modified 
from or an expansion of the requested language.  We request DTSC review of these changes also.  

General Comments  
DOI has stated that the detection limits for some of the constituents in the groundwater monitoring program are 
elevated, and thus recommends that the detection limits be lowered for certain constituents for upcoming 
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groundwater monitoring, particularly in the East Ravine.  We note the risk assessment does discuss the 
implications of elevated detection limits, and the ultimate results and conclusions of the risk assessment are not 
materially affected by those elevated detection limits.  We do believe that it will be beneficial to work with DOI 
as requested to ensure that current and future monitoring programs meet necessary detection limits.  

DOI also recommends that a Data Usability Matrix be prepared for the soils to ensure detection limits are 
appropriate, and recommends that the regulators and PG&E should work together to agree upon the appropriate 
threshold concentrations to be used in evaluating the appropriateness of the detection limits.  PG&E concurs, 
and notes that PG&E has been working with the agencies on the preparation of a Soils Data Quality Objectives 
(DQO) Memo, and will be working collaboratively with agencies to review the Phase 1 data, and identify 
sampling needs for Phase 2 soil sampling.  A component of the data evaluation process will be to evaluate the 
adequacy of detection limits, in comparison to the screening levels set forth in the DQO memo.  

DOI also notes that the human health risk assessor requested the ProUCL output be submitted, and states that 
due to the tight deadline they could not review the ProUCL output.  We note that the ProUCL output was part of 
the original Draft GWRA, submitted in February 2009, and thus is not a new component of the revised GWRA. 

Specific Comments (SC):  
SC 1 (Page ES-4):  PG&E will make the requested change.  

SC 2 (Page ES-4 and Page 2-3):  PG&E will make the requested change.  

SC3 (Page ES-25, -27, etc):  PG&E will make the requested change.  

SC 4 (Page ES-25):  PG&E incorporated the concept of this sentence at the request of DTSC to acknowledge 
that DTSC does not typically incorporate essential nutrient evaluations into their risk assessment process.  We 
recommend the following sentence to satisfy DTSC request and be responsive to DOI’s comment:  “This 
molybdenum essential nutrient evaluation, conducted in addition to the standard baseline molybdenum 
evaluation, is not a typical component of DTSC’s standard risk assessment protocols, although an essential 
nutrient screen is not an unusual request for DOI sites.”  

SC5 (Page ES-27, 5-1, etc):  PG&E will make the requested change.  

SC6 (Page 2-4):  PG&E will make the requested editorial change.  Additionally, with respect to one Tribe 
(FMIT) being mentioned and others not being mentioned, we propose to take out reference to the FMIT and 
refer generally to the Tribes.    

SC7 (Page 5-2 – 5-3):  PG&E will make the requested change.  

SC8 (Page 9-13):  PG&E will make the requested change in Section 9.  We propose to incorporate the following 
text to address this comment:    

“As discussed in previous sections, additional investigations are ongoing (e.g., East Ravine, AOC 4).  If 
additional information is obtained during the upcoming investigations that suggests the impacts to groundwater 
are materially different in a manner not considered in this GWRA, then a supplemental human health and 
ecological risk assessment may be warranted.  The specific form of the supplemental risk assessment will be 
discussed with the agencies prior to the preparation of the document, but may be in the form of an Addendum, 
Technical Memorandum, or stand-alone document.”  

We will be working to submit the final document this Friday, November 13.  Please let us know if you do not 
agree with any of these responses ASAP.  
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Yvonne  



1

 

From: Aaron Yue [mailto:AYue@dtsc.ca.gov]  
Sent: Tuesday, November 10, 2009 2:22 PM 
To: Carrie-Marr@fws.gov; Pamela_Innis@ios.doi.gov; Yvonne J Meeks 
Cc: Kellogg, Lisa; Adrienne LaPierre; David Gilbert 
Subject: Re: Final GWRA language, please provide comments asap 
 
DTSC does not object to the proposed responses.   
  
Aaron 
 
>>> "Meeks, Yvonne J" <YJM1@PGE.COM> 11/9/09 8:54 AM >>> 

Pam, Carrie, and Aaron-  

We received DOI's November 5th, 2009 comments on the redline/strikeout (RLSO) version of the Draft 
Groundwater Human Health and Ecological Risk Assessment of Groundwater Impacted by Activities at Solid 
Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU2.  In general, PG&E agrees with 
DOI’s requested changes.   Below are itemized responses to your general and specific comments, as presented 
in your November 5, 2009 letter. Especially note underlined portions where the response is slightly modified 
from or an expansion of the requested language.  We request DTSC review of these changes also. 

General Comments  
DOI has stated that the detection limits for some of the constituents in the groundwater monitoring program are 
elevated, and thus recommends that the detection limits be lowered for certain constituents for upcoming 
groundwater monitoring, particularly in the East Ravine.  We note the risk assessment does discuss the 
implications of elevated detection limits, and the ultimate results and conclusions of the risk assessment are not 
materially affected by those elevated detection limits.  We do believe that it will be beneficial to work with DOI 
as requested to ensure that current and future monitoring programs meet necessary detection limits. 

DOI also recommends that a Data Usability Matrix be prepared for the soils to ensure detection limits are 
appropriate, and recommends that the regulators and PG&E should work together to agree upon the appropriate 
threshold concentrations to be used in evaluating the appropriateness of the detection limits.  PG&E concurs, 
and notes that PG&E has been working with the agencies on the preparation of a Soils Data Quality Objectives 
(DQO) Memo, and will be working collaboratively with agencies to review the Phase 1 data, and identify 
sampling needs for Phase 2 soil sampling.  A component of the data evaluation process will be to evaluate the 
adequacy of detection limits, in comparison to the screening levels set forth in the DQO memo. 

DOI also notes that the human health risk assessor requested the ProUCL output be submitted, and states that 
due to the tight deadline they could not review the ProUCL output.  We note that the ProUCL output was part of 
the original Draft GWRA, submitted in February 2009, and thus is not a new component of the revised GWRA.
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Specific Comments (SC):  
SC 1 (Page ES-4):  PG&E will make the requested change.  

SC 2 (Page ES-4 and Page 2-3):  PG&E will make the requested change.  

SC3 (Page ES-25, -27, etc):  PG&E will make the requested change.  

SC 4 (Page ES-25):  PG&E incorporated the concept of this sentence at the request of DTSC to acknowledge 
that DTSC does not typically incorporate essential nutrient evaluations into their risk assessment process.  We 
recommend the following sentence to satisfy DTSC request and be responsive to DOI’s comment:  “This 
molybdenum essential nutrient evaluation, conducted in addition to the standard baseline molybdenum 
evaluation, is not a typical component of DTSC’s standard risk assessment protocols, although an essential 
nutrient screen is not an unusual request for DOI sites.” 

SC5 (Page ES-27, 5-1, etc):  PG&E will make the requested change.  

SC6 (Page 2-4):  PG&E will make the requested editorial change.  Additionally, with respect to one Tribe 
(FMIT) being mentioned and others not being mentioned, we propose to take out reference to the FMIT and 
refer generally to the Tribes.   

SC7 (Page 5-2 – 5-3):  PG&E will make the requested change.  

SC8 (Page 9-13):  PG&E will make the requested change in Section 9.  We propose to incorporate the following 
text to address this comment:    

“As discussed in previous sections, additional investigations are ongoing (e.g., East Ravine, AOC 4). If 
additional information is obtained during the upcoming investigations that suggests the impacts to groundwater 
are materially different in a manner not considered in this GWRA, then a supplemental human health and 
ecological risk assessment may be warranted. The specific form of the supplemental risk assessment will be 
discussed with the agencies prior to the preparation of the document, but may be in the form of an Addendum, 
Technical Memorandum, or stand-alone document.” 

We will be working to submit the final document this Friday, November 13.  Please let us know if you do not 
agree with any of these responses ASAP. 

Yvonne  
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Draft ‐ For Internal Review Only DRAFT PG Topock Tribal Communications Summary  October 28, 2010

Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject
DTSC & PG&E Chemehuevi Indian Tribe 6/4/1998 Meeting with Chemeheuvi Indian Tribe

DTSC    1998

Five information repositories established to provide 
convenient local access to Public Participation 
Plan, various reports, fact sheets, and other 
significant project documents generated during the 
investigation and remediation phases of the project.

DTSC & PG&E FMIT, Chemeheuvi and CRIT 9/28/1998 Meeting with tribes and the City of Parker, AZ

DTSC & PG&E FMIT, Chemeheuvi and CRIT 10/1/1998 Meeting with tribes to discuss project activities.
DTSC Chemehuevi Indian Tribe 2/15/2000 Meeting to discuss project activities.

DTSC Chemehuevi Indian Tribe 4/20/2000
Meeting with Chemehuevi Indian Tribe Health 
Board to discuss project activities.

DTSC & PG&E

Fort Mojave: Chairperson Nora 
McDowell;  Chemehuevi: Tribal 
Administrator Irene Anthony; EPA 
Director David Todd;  CRIT: 
Chairman Daniel Eddy, Jr.; EPA  
Director Elena Etcitty Jan. 2003

One-on-one meetings (interviews) with key 
community and tribal leaders to get feedback to be 
used in updating the Public Participation Plan.

DTSC

Inter-Tribal Water Protection 
association: Kendal Smeeth, 
SmeethCO, Derrick Fred, Ralph 
Lambert E&E (Chemehuevi, Fort 
Mojave and CRIT had 
representatives and other Tribes). 
Attendees unknown 2/27/2003

Meeting at the Kumeyaay Reservation in San 
Diego

DTSC March 2003
Two additional information repositories established 
at the CRIT and Parker Libraries.

DTSC & PG&E

Fort Mojave: EPA staff Wally 
Antone; Llewellyn Barrackman; 
Bruce Williams;  Chemehuevi: Vice 
Chairman Shirley Smith; EPA 
Director David Todd; Brian 
McDonald;  CRIT: Chairman Daniel 
Eddy, Jr.; Gary Hansen; EPA Staff 
Water Technician Dillon Esquerra 4/17/03

Site tour of Topock Compressor Station and 
corrective action history at site. Discussion of site 
history, Bat Cave Wash, and tour of station facility 
operations.

DTSC July 2003 Six information repositories visited to update files.

DTSC & PG&E

Fort Mojave: EPA Director Wally 
Antone and staff Africa Dorame; 
Chemehuevi: Ed & Vice Chair 
Shirley Smith; Councilmember 
Gilbert Para; EPA Director David 
Todd; Bill Cox  10/14/03

Meeting to brief Chemehuevi and Fort Mojave 
Indian Tribes.

DTSC & PG&E

Fort Mojave: EPA staff Africa 
Dorame; Chemehuevi: Chairman 
Tito Smith; EPA Director David 
Todd 11/20/03

Briefing and site tour at the PG&E Topock 
Compressor Station with DTSC, Indian Tribes, and 
the CWG including State Water Resources Control 
Board, RWQCB, BOR, BLM, DOI, HNWR, 
U.S.G.S,MWD, and consulting companies CH2M 
HILL, Ecology and Environment and Geopentech.

DTSC

Fort Mojave: EPA director Wally 
Antone; EPA staff Africa Dorame; 
Shan Lewis?; an additional 
councilmember 1/28/04

Meeting to provide project update prior to Interim 
Measures at Fort Mojave Indian Tribe reservation.
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Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject

DTSC

Chemehuevi: Chairman Tito Smith; 
Councilmember Gilbert Para; Vice-
Chair Shirley Smith; Councilmember 
Ron Escobar; Secretary/Treasurer 
Jachie Jordan; Water Technician 
Bob Woltman; Bill Cox (Planning); 
Irene Anthony (Planning); Lorreta 
Fixel; Sierra Shaw (Realty 
Secretary); Bill Miller (Miller 
Engineering); D. Ma; Les Marsen 
(Tribal Attorney) 1/30/04

Meeting to provide project update prior to Interim 
Measures at Chemehuevi Indian Tribe council 
office.

DTSC

Chemehuevi: Chairman Tito Smith; 
EPA Director David Todd; Water 
technician Bob Woltman 2/19/04

Meeting regarding Interim Measures No. 2 with 
Chemehuevi Indian Tribe

DTSC

Chemehuevi: Chairman Tito Smith; 
EPA Director David Todd; Water 
technician Bob Woltman 2/19/04

Meeting regarding Interim Measures No. 2 with 
Chemehuevi Tribe.

DTSC

CRIT: EPA Director Elena Etcitty; 
Water technicians Dillon Esquerra, 
Elroy Robinson, Duncan Fisher; 
CRIT Fish and Game staff Charlie 
Land and David Martinez 2/20/04

Meeting regarding Interim Measures No. 2 with 
CRITs.

DTSC

FMIT:  Chairperson Nora McDowell; 
Chemehuevi:  Tito Smith; CRIT:  
Daniel Eddy, Jr. 2/20/04

DTSC letter formally inviting FMIT, Chemehuevi 
and CRIT to join the CWG.

DTSC & PG&E

FMIT EPA:  Africa Dorame; 
Chemehuevi:  Tito Smith, David 
Todd 4/16/04

Briefing and site tour of Interim Measures No. 2 at 
Topock Compressor Station (including USEPA 
staff, Sen. John McCain staff, Mohave County 
Supervisors, Lake Havasu City Mayor and staff, 
and Chemehuevi and Fort Mojave Indian Tribes).

DTSC & PG&E

Fort Mojave: EPA staff Africa 
Dorame; Councilmembers Colleen 
Garcia, Nichole Garcia; (elder and 
cultural staff) Felton Bricker, Sr., 
Fort Mojave Utility Authority Board 
members Rudy Bryan, Bob Lange, 
and Chief of Mojave Valley Fire 
Dept. Mel Sorensen 5/20/04

Briefing and site tour of Interim Measures No. 2 at 
Topock Compressor Station (including 
Assemblyman Bill Maze, Fort Mojave Indian Tribe). 

DTSC & PG&E

Fort Mojave: EPA staff Africa 
Dorame; Chemehuevi: Chairman 
Tito Smith, EPA Director David 
Todd; Water Technician Bob 
Woltman 6/2/04

Tribal visit to observe groundwater sampling, 
Chemehuevi Indian Tribe Chairman, EPA Director 
and Water Technician attended, as did the Fort 
Mojave EPA Environmental Coordinator and a Fort 
Mojave Council Member. The CRIT staff were 
scheduled but unable to attend.

DTSC & PG&E

Fort Mojave: EPA staff Africa 
Dorame; Chemehuevi: Chairman 
Tito Smith, Vice-chair Shirley Smith; 
Secretary/Treasures EPA Director 
David Todd 6/22/04

Meeting regarding Interim Measures No. 3 with 
Chemehuevi Indian Tribe and Fort Mojave EPA 
staff.

BLM
Lake Havasu City and Mojave 
County Public Health Staff 6/23/04 Meeting regarding Interim Measure No. 3.
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Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject

DTSC & PG&E

Fort Mojave: EPA staff Africa 
Dorame; Aha Makav Cultural 
Society staff Felton Bricker, Sr. (also 
a tribal elder); Angie Alvarado (also 
Tribal Secretary); Chemehuevi: 
Chairman Tito Smith and 
Councilmember Ron Escobar; EPA 
Director David Todd; CRIT: EPA 
Director Elena Etcitty; Water 
Technician Dillon Esquerra; Phillip 
Smith (informal cultural rep.); Native 
American Archaeologist associated 
with 2nd (non-administration 
recognized) Ft. Mojave Cultural 
Preservation Society: Chad Smith 7/1/04

Briefing and site tour of the proposed Interim 
Measures No. 3 location at the PG&E Topock 
Compressor Station (included Cal/EPA Secretary 
Terry Taminen, DTSC Deputy Director B.B. 
Blevins, PG&E and MWD Senior Management and 
Fort Mojave, Chemehuevi and CRIT Tribes).

DTSC & PG&E

Fort Mojave: EPA staff Africa 
Dorame; Aha Makav Cultural 
Society Director Linda Otero; 2nd 
Cultural Society President Llewellyn 
Barrackman and archaeologist 
Chad Smith; Chemehuevi: 
Chairman Tito Smith; 
Councilmembers Ron Escobar and 
Gilbert Para; CRIT: Phillip Smith 
(informal cultural specialist) 7/8/04

Meeting and site walk at the PG&E Topock 
Compressor Station regarding archaeology / 
cultural resources with Fort Mojave and 
Chemehuevi Indian Tribes.

BLM
Fort Mojave: Cultural Society 
Director Linda Otero 7/13/04

BLM meets with Fort Mojave Cultural Director to 
discuss CERCLA section 106 process for IM3 
proposed construction.

BLM
Chad Smith (representing 
Chemehuevi) 7/15/04

Tribal representatives attend CWG meeting held at 
Fort Mojave Indian Reservation’s Avi Resort. BLM 
archaeologist has phone and in-person 
conversations with Chad Smith (representing 
Chemehuevi).  Chad Smith indicates to CWG that 
he has contacted Native Amercian Heritage 
Coalition in Sacramento to inform them about the 
project. 
BLM discusses section 106 process and 
information with Chad Smith.

DTSC

Quechan: EPA Director Arlene 
Kingery and staff William Hirt, Steve 
(?), Eddie Williams; Cocopah: Tribal 
Administrator Rick McKinney; 
Cultural Museum Director Lisa 
Wanstall and staff Billy White; 
Councilmember and Planner Paul 
Soto; Envir. Director Willadena 
Thomas  7/26/04

Meetings to brief Cocopah and Quechan Indian 
Tribes about the project and Interim Measures No. 
3 (two separate meetings).

BLM
FMIT, Chemeheuvi, Hualapai, 
Yavapai, Quechan and CRITs 08/05/04

BLM sends letters to Fort Mojave, Chemehuevi, 
Hualapai, Yavapai, Quechan and Colorado River 
Indian Tribes requesting formal consultation for a 
CERCLA Section 106 permit for IM3



Draft ‐ For Internal Review Only DRAFT PG Topock Tribal Communications Summary  October 28, 2010

Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject

DTSC, PG&E, BLM

Fort Mojave: Vice-Chair Shan 
Lewis; Cultural Director Linda Otero; 
EPA staff Africa Dorame; also 
Llewellyn Barrackman; Bruce 
Williams; Chemehuevi: Chairman 
Tito Smith; EPA Director David 
Todd; CRIT: CWRUA chair Gary 
Hansen; water technician Dillon 
Esquerra; Quechan: President 
Jackson; Cocopah: Paul Soto 8/13/04

Briefing to the CRWUA in a meeting in Laughlin, 
NV.

DTSC 8/2 & 8/27/04

Current project documents sent to all six local 
repositories: Needles, Golden Shores, Lake 
Havasu City, Parker and Colorado River Indian 
Tribes Libraries.

BLM

Tribes consulted include: Fort 
Mojave, Chemehuevi, CRIT, 
Quechan, Cocopah, Havasupai, 
Hualapai and Yavasupai-Prescott 
Indian Tribes. 8/5 - 9/8/04

BLM conducts government-to-government 
consultation regarding cultural resources for review 
of a Section 106 permit application for Interim 
Measures No. 3. 

DTSC

7 Tribes: Chairpersons and 
Environmental Directors of Fort 
Mojave, Chemehuevi, CRIT, 
Quechan, Cocopah, Torres-
Martinez Desert Cahuilla Indian 
Tribes and Twenty-Nine Palms 
Band of Mission Indians. 8/27/04

First monthly mailing of project documents to Tribes 
on compact disc.

BLM

Palms Band of Mission Indians 
added as 9th Tribe9 Tribes: BLM 
sends packages to Chairpersons 
and cultural staff. (Twenty-Nine) 9/1/04

BLM sends follow-up letter with copies of Cultural 
Resources Report, SHPO letter, computer 
simulations of IM3 facility, information on discharge 
applications up for review by RWQCB and notice of 
upcoming RWQCB hearing 

BLM Sept. 2004

August and May 2004 fact sheets sent to additional 
Tribes on behalf of BLM (Havasupai, Hualapai, 
Yavapai-Prescott, and Torres-Martinez Desert 
Cahuilla Indian Tribes and Twenty-Nine Palms 
Band of Mission Indians). 

Partricia Taylor, BLM Nora McDowell, Chairperson, FMIT Linda Otero, FMIT 9/23/04

Letter stating that BLM would llike to continue gov-
to-gov consultation; attached MOA, Cultural 
Resources Management Plan and Transportatio 
Plan for review and comment.

Fort Yuma-Quechan 
President Michael 
Jackson PG&E 10/15/04

Invitation and request that PG&E (and DTSC) 
attend a meeting with the Tribes to discuss the IM3 
and other aspects of the Topock project. Meeting to 
be attended by five Tribes and hosted by the CRIT 
in Parker, AZ.

10/20-22/04

Four repositories visited: Golden Shores, 
Chemehuevi Environmental Protection Agency 
offices, Parker and Colorado River Indian Tribes 
Libraries. 

BLM, DTSC, PG&E

Fort Mojave: Aha Makav Cultural 
Society Director Linda Otero, staff 
Felton Bricker, Sr.; Quechan: 
archaeologist Lorey Cachora 10/20/04

Cultural Resources meeting related to IM3 
construction at Topock Compressor Station hosted 
by BLM, DTSC and PG&E. Included attendance by 
archaeology consultant and Fort Mojave and 
Quechan Indian Tribe members. 
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DTSC & PG&E

Fort Mojave: Chairperson Nora 
McDowell; Cultural Society staff 
Angie Alvarado, Felton Bricker, Sr. 
(also a tribal elder); John Algots; 
Bruce Williams; Chemehuevi: 
Chairman Tito Smith; 
Councilmember Ron Escobar; EPA 
Director David Todd; Water 
Technician Bob Woltman; CRIT: 
Chairman Daniel Eddy, Jr.; Sylvia 
Homer; Eldred Enas; Quechan: 
President Michael Jackson; cultural 
staff Willa Scott; Pauline Jose; 
Cocopah: Councilmembers 
Edmund Domingues and Paul Soto 10/22/04

DTSC and PG&E meet with Five Tribes Coalition at 
Riverside Resort & Casino in Laughlin, NV. Five 
Tribes members present include Vice Chairman of 
Cocopah Indian Tribe, President of Quechan Indian 
Tribe and Chairpersons of Fort Mojave, 
Chemehuevi and Colorado River Indian Tribes.

PG&E Chairperson Nora McDowell, FMIT 10/28/04

PG&E letter to Fort Mojave as a thank you and 
follow-up to the October 22, 2004 meeting with the 
Five Tribes Coalition.

DTSC

Fort Mojave: Vice-Chair Shan 
Lewis; EPA staff Africa Dorame; 
Bruce Williams; Chemehuevi: 
Chairman Tito Smith 11/8/04

DTSC meets with Fort Mojave representatives and 
Chemehuevi (separate meetings).  Discussion of 
IM3 construction and schedule; current status and 
activity.

DTSC & PG&E

Fort Mojave: Chairperson Nora 
McDowell, Vice-Chair Shan Lewis, 
EPA staff Africa Dorame, Cultural 
Director Linda Otero; Chemehuevi: 
Chairman Tito Smith, 
Secretary/Treasurer Ron Escobar 11/16/04

DTSC and PG&E meet with Chemehuevi Indian 
Tribe and Fort Mojave Indian Tribe. Informal 
meetings to discuss how to communicate with the 
Tribe, hear tribal concerns and answer questions. 
(Two separate meetings).

DTSC & PG&E

Fort Mojave: Chairperson Nora 
McDowell; Vice-Chair Shan Lewis; 
EPA staff Africa Dorame; Cultural 
Director Linda Otero; Chemehuevi: 
Chairman Tito Smith; 
Sec./Treasurer Ron Escobar; 
Quechan: archaeologist Lorey 
Cachora; Hualapai: Cultural 
Director Loretta Jackson; Aaron 
Mapatis 12/14/04

Site tour of Interim Measures No. 3 with Fort 
Mojave and Chemehuevi Indian Tribes 
Chairpersons and staff. 

DTSC

Fort Mojave: Chairperson Nora 
McDowell; Aha Macav Cultural 
Society Director Linda Otero; 
Chemehuevi: Councilmember Ron 
Escobar 1/19/05

DTSC Director B.B. Blevins meets with Five Tribe 
Lower River Coalition.  Tribes express concern 
about a lack of notice regarding IM3 construction 
and indicate they were not aware construction was 
in progress.
Tribes request an immediate stop-of-work and that 
a full EIR be conducted. 

DTSC

Attendees:  Fort Mojave:  Linda 
Otero, Cocopah:  Paul Soto, 
Edmund Domingues, Fort Yuma-
Quechan:  Eddie Williams; DTSC, 
USEPA, RWQCB, SWRCB, PG&E, 
CH2M Hill, Lucas Advocates, 
USGS, USDOI, BLM, MWD, ADEQ 1/20/05 Face-to-face Consultative Work Group Meeting
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Steven McDonald, 
FMIT B.B. Blevins, DTSC

Edward Smith, 
Chemehuevi, Sherry 
Cordova, Cocopah, Daniel 
Eddy, Jr., CRITs, Nora 
McDowell, FMIT, Mike 
Jackson, Sr., Quechan, 
Courtney Coyle, FMIT, 
Karen Baker, DTSC 1/26/05

PG&E Topock Compressor Station/Groundwater 
Remediation/Sacred Place Destruction

DTSC

Fort Mojave: Chairperson Nora 
McDowell; Linda Otero; other 
participants unconfirmed may 
include Africa Dorame; Shan Lewis; 
Felton Bricker 1/28/05

DTSC Director B.B. Blevins holds conference call 
with Fort Mojave informing them that DTSC will not 
order a stop-of-work on IM3 construction. 

Steve McDonald, 
FMIT BB Blevins, DTSC

Fort Mojave Chairperson 
Nora McDowell; 
Chemehuevi Chairman 
Tito Smith; CRIT 
Chairman Daniel Eddy, Jr.; 
Cocopah Chairperson 
Sherri Cordova; Fort-
Yuma Quechan President 
Michael Jackson; and 
Courtney Coyle, .esq. 2/11/05

Five River Tribes Coalition express their 
disappointment with DTSC’s decision not to stop 
work on the IM3 facility. Tribes express concern 
regarding a lack of notice and consultation.Tribes 
state their opinion that an emergency beyond the 
initial period should require a new CEQA review or 
exemption.. Tribes accept the offer of a face-to-
face meeting with the Director Blevins and the 
“highest executive officers of PG&E” to be held in 
the next 10 days at the Fort Mojave Tribal 
Headquarters and assert that a meeting at this 
level is necessary to ensure that the leadership of 
PG&E understands the depth and scope of impact 
on the Fort Mojave, other river Tribes and places 
sacred to them.

Kevin Sullivan, 
MWH Americas (for 
PG&E) DTSC 2/18/2005

Submission of Draft Insitu Floodplain Pilot Study 
Work Plan

PG&E DTSC 2/18/2005
Submission of Pilot Test Work Plan - Upland Insitu 
Pilot Study

Kate Burger, DTSC Geo/Hydro, Tribe Tech. Cons. 2/23/2005 Draft  Insitu Floodplain Pilot Study Work Plan

Courtney Coyle, 
FMIT Derrick Alatorre, DTSC

B.B. Blevins, DTSC, 
Robert M. Henderson, 
BLM, Edward Smith, 
Chemeheuvi, Sherry 
Cordova, Cocopah, Daniel 
Eddy, Jr., CRITs, Nora 
McDowell, FMIT, Mike 
Jackson, Sr., Quechan, 
Senator Denise Ducheny, 
Steven McDonald, FMIT 3/4/2005

Fort Mojave Indian Tribe Comments on Draft Public 
Participation Plan PG&E Topock Compressor 
Station, January 2005
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B.B. Blevins, DTSC Chairperson Nora McDowell, FMIT

Chemehuevi, CRIT, 
Cocopah, Fort Yuma-
Quechan Indian Tribe 
Chairpersons/President, 
Fort Mojave attorney at 
Luce, Forward, Hamilton 
and Scripps, LLP, and 
PG&E. 3/8/2005

Formalizes in writing his response to the Fort 
Mojave’s request for a stop-of-work on IM3 
treatment facility construction delivered verbally 
by conference call on January 28, 2005 in 
which he states that he can not halt 
construction of the IM3 treatment facility (for 
any length of time).   Outlines the three factors 
he examined in order to make the decision not 
to stop work on the project: 1) whether or not 
the emergency had passed; 2) whether or not 
there were any deficiencies in the DTSC 
process which may have prevented tribal 
concerns from being fully expressed and 
considered; and 3) whether an action to stop 
the project would be legally defensible.  Asserts 
that the urgency of the emergency (preventing 
impact to the Colorado River) still exists and 
that the IM3 facility needs to be operating as 
soon as possible to extract, treat and manage 
higher groundwater flows needed to maintain 
hydraulic control of the Topock chromium 
plume.   Asserts there were no legal 
deficiencies in DTSC’s process pursuant to 
CEQA or in the public participation process that 
prevented the Tribes from expressing 
viewpoints prior to construction of the IM3 
treatment facility.  Asserts that DTSC can not 
find legally defensible reason to stay 
construction of the IM3 treatment facility. 

Nora McDowell, 
FMIT BB Blevins, DTSC

Chemehuevi, CRIT, 
Cocopah, Fort Yuma-
Quechan Indian Tribe 
Chairpersons/President, 
Fort Mojave attorney 
Courtney Coyle, esq.. 3/11/2005

Response to Director Blevins letter of March 8, 
2005 

DTSC & PG&E

Fort Mojave: Chairperson Nora 
McDowell; Cultural Society Director 
Linda Otero; Felton Bricker; 
Llewellyn Barrackman; additional 
attendees names unknow; 
Chemehuevi: Chairman Edward 
“Tito” Smith; EPA Director David 
Todd; CRIT: Chairman Daniel Eddy, 
Jr.; Cocopah: Vice Chairman name 
unknown; Councilmember Paul 
Soto; Fort Yuma-Quechan: EPA 
Water Staff Eddie Williams 3/15/2005

Meeting with tribes.  Tribes make fifteen requests of 
PG&E & DTSC.

Nora McDowell, 
FMIT PG&E

Chemehuevi, CRIT, 
Cocopah, Fort Yuma-
Quechan Indian Tribe 
Chairpersons/President, 
Fort Mojave attorneys 
Coutney Coyle and Steven 
McDonald, Mr. Daniel 
Richard, and DTSC 
Director B.B. Blevins. 3/18/2005

Five Tribes Coalition letter to PG&E Vice President 
Thomas King to follow-up on the March 15, 2005 
meeting.
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PG&E

One full CD copy of the report to ten 
Tribal Chairpersons: Chemehuevi, 
Cocopah, CRIT, Fort Mojave, Fort 
Yuma-Quechan, Havasupai, 
Hualapai, Torres-Martinez Desert 
Cahuilla, Twenty-Nine Palms, and 
Yavapai-Prescott Indian Tribes.One 
full hard copy of the report (three, 3-
ring binders) to Chairpersons of six 
Tribes: Chemehuevi, Cocopah, 
CRIT, Fort Mojave, Fort Yuma-
Quechan and Hualapai Indian 
Tribes. 3/18/2005

PG&E distributes Draft RCRA Facility Investigation 
Report to ten Tribes at DTSC request. 

Ken Stollenwerk, 
USGS Kate Burger, DTSC 3/23/2005

Comments on  Insitu Floodplain Pilot Study Work 
Plan

PG&E

One full hard copy of the report 
(three, 3-ring binders) to 
Chairpersons of four Tribes: 
Havasupai, Torres-Martinez Desert 
Cahuilla, Twenty-Nine Palms, and 
Yavapai-Prescott Indian Tribes. 3/28/2005

PG&E follows-up with hard copies of the Draft 
RCRA Facility Investigation Report to four Tribes.

Thomas King, PG&E
Five Tribe Coalition c/o Nora 
McDowell, FMIT 3/28/2005

PG&E letter from Vice President Thomas King to 
Five Tribes River Coalition care of Fort Mojave 
Chairperson Nora McDowell. PG&E Vice President 
Thomas King follows-up to requests made by the 
Tribes at the March 15, 2005 meeting and asserts:

DTSC 4/6 - 4/8/05
All six local repositories visited to update project 
documents and re-do binders.  

DTSC

Attendees:  Hargis & Associates (on 
behalf of FMIT), DTSC, PG&E, 
CH2M Hill, USFWS, DOI, MWD 4/7/2005 RFI Workshop meeting

Norman Shopay, 
DTSC Yvonne Meeks, PG&E 4/15/2005

Letter containing needed revisions to  Insitu 
Floodplain Pilot Study Work PlanWork Plan

Norman Shopay, 
DTSC

Geo/Hydro, Indian Tribe Reps, 
CWG 4/15/2005

E-mail forwarding lettter to PG&E re:  needed 
revisions to  Insitu Floodplain Pilot Study Work Plan

Steven McDonald, 
FMIT DTSC

Karen Baker, DTSC, 
Courtney Coyle, FMIT 4/20/2005 Public Records Act Request
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DTSC

Attendees:  Fort Mojave:  Nora 
McDowell-Antone, Linda Otero, 
Courtney Coyle (by phone), Steven 
McDonald (by phone); Chemeheuvi:  
Chairman Smith, David Todd, Ron 
Escobar, Gilbert Parra, Bob 
Woltman; Fort Yuma-Quechan:  
Eddie Williams; DTSC, PG&E, 
CH2M Hill, Lucas Advocates, 
RWQCB, DOI, USFWS, BLM, MWD 4/21/2005 Face-to-face Consultative Work Group Meeting

Norman Shopay, 
DTSC Fort Mojave Indian Tribe 4/21/2005

Summary of Geo/Hydro Review Items & schedule 
of  Insitu Floodplain Pilot Study Work Plan Review

Nora McDowell, 
FMIT B.B. Blevins, DTSC

Edward Smith, 
Chemehuevi, Sherry 
Cordova, Cocopah, Daniel 
Eddy, Jr., CRITs, Mike 
Jackson, Sr., Quechan, 
Courtney Coyle, FMIT, 
Thomas B. King, PG&E, 
bcc: Linda Otero, FMIT 4/25/2005

Topock Compressor Station Remediation/Request 
to Stay Operation of Interim Treatment Plant

Norman Shopay, 
DTSC Legal Counsel representing FMIT 4/27/2005

Summary of Geo/Hydro Review Items & schedule 
of  Insitu Floodplain Pilot Study Work Plan Review

PG&E DTSC 5/16/2005
PG&E submitted a revised  Insitu Floodplain Pilot 
Study Work Plan based on DTSCs comment letter

PG&E DTSC 5/16/2005
Revised Pilot Study Work Plan based on DTSC 
comment letter dated 4/15/05

Kate Burger, DTSC
Geo/Hydro. Inc. Tribe Tech. 
Consult. 5/23/2005

E-mail containing revised floodplain insitu 
workplans

DTSC Technical Work Group 5/23/2005
Revised Pilot Study Work Plan submitted to DTSC 
on 5/16/05

Courtney Coyle, 
FMIT Norman Shopay, DTSC

B.B. Blevins, DTSC, Tim 
Smith, BLM, Tom King, 
PG&E, Edward Smith, 
Chemehuevi, Sherry 
Cordova, Cocopah, Daniel 
Eddy, Jr., CRITs, Nora 
McDowell, FMIT, Mike 
Jackson, Sr., Quechan, 
Senator Denise Ducheny, 
Wayne Donaldson, State 
OHP, Larry Myers, Native 
American Heritage 
Commission, Steven 
McDonald, FMIT 5/25/2005

RE:  Fort Mojave Indian Tribe Comments on Draft 
Sensitivity Training Plan Cultural and Biological 
Resources Topock Remediation Project

DTSC
Attendees:  FMIT, DTSC, DGS, 
PG&E, BLM 6/15/2005

Interim Measure #3 Staging Area Restoration 
meeting

DTSC

Attendees:  Fort Mojave:  Linda 
Otero, Rachel Patterson; Fort Yuma-
Quechan Tribe:  Eddie Williams; 
DTSC, DGS, CRWQCB, PG&E, 
CH2M Hill, Lucas Advocates, MWH, 
BLM, SAIC, BOR, USGS, USDOI, 
USFWS, MWD, Toxics Assessment 
Group 6/16/2005 Face-to-face Consultative Work Group Meeting

DTSC CWG, Tribe Reps., TWG 6/17/2005
Meeting to discuss In-Situ Pilot in Laughland, 
Nevada
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BLM PG&E 6/17/2005

BLM requested additional information not in work 
plan - drilling format and time, access routes, 
materials/waste storage, injection equipment, etc. - 
Upland Insitu Pilot Study

Norman Shopay, 
DTSC

MWH Americas, PG&E, CH2, SAIC, 
BLM 6/30/2005

E-mail requesting meeting to discuss needed 
changes to  Insitu Floodplain Pilot Study Work Plan

RWQCB PG&E 7/21/2005 ROWD application was deemed complete

PG&E DTSC 7/21/2005

PG&E submitted a technical memorandum to 
supplement the 5/16/05  Insitu Floodplain Pilot 
Study Work Plan

PG&E DTSC 7/21/2005

PG&E issued a Technical memorandum to 
supplement the 5/23/05 workplan addressing BLM's 
request for information - Upland Insitu Pilot Study

PG&E RWQCB 7/21/2005

Submitted ROWD application to the RWQCB on 
6/21/05.  Application was deemed complete on 
7/21/05 - Upland Insitu Pilot Study

Norman Shopay, 
DTSC Fort Mojave Indian Tribe 7/25/2005

Summary of TWG Review Items and  Insitu 
Floodplain Pilot Study Work Plan Review Schedule

DTSC, PG&E, BLM PG&E 7/27/2005

Teleconference directing PG&E to revise  Insitu 
Floodplain Pilot Study Work Plan to include 
alternative locations

PG&E/BLM/DTSC PG&E 7/27/2005

Teleconference to direct PG&E to further revise the 
Pilot Study Work Plan to include an evaluation of 
alternate locations for the Pilot Study - Upland 
Insitu Pilot Study

DTSC
DTSC, DGS, Ethnographic Inquiry, 
BLM, PG&E, CRIT & FMIT 8/4/2005 Meeting regarding the Ethnographic Study

RWQCB 8/5/2005 RWQCB issued a Draft WDR

RWQCB 8/5/2005
RWQCB issued a Draft WDR - Upland Insitu Pilot 
Study

PG&E DTSC 8/8/2005

PG&E submitted a revised Insitu Floodplain Pilot 
Study Work Plan plan w/ 7/21/05 technical 
memorandum as an apppendix

PG&E DTSC and BLM 8/8/2005

Third revision of the Work Plan was submitted 
including alternate locations for the Pilot and 
7/21/05 technical memorandum as an appendix - 
Upland Insitu Pilot Study

Norman Shopay, 
DTSC Fort Mojave Indian Tribe 8/11/2005

Summary of TWG Review Items and Work Plan 
Review Schedule

DTSC

Attendees:  Fort Mojave:  Linda 
Otero, Rachel Patterson, Courtney 
Coyle (by phone), Leo Leonhart (by 
phone); Cocopah:  Lisa Wanstall; 
Fort Yuma-Quechan:  Eddie 
Williams; DTSC, DGS, USEPA, 
CRWQCB, PG&E, USGS, USDOI, 
USFWS, USBLM, MWD, ADEQ 8/17/2005 Face-to-face Consultative Work Group Meeting

PG&E DTSC/BLM 8/22/2005
Revised  Insitu Floodplain Pilot Study Work Plan 
Submittal

DTSC

Attendees:  Hargis & Associates (on 
behalf of FMIT), DTSC, PG&E, 
CH2M Hill, CRWQCB, USEPA, 
USGS (on behalf of DOI) 8/24/2005 Technical Work Group Phone Meeting

BLM Fort Mojave Indian Tribe 8/24/2005

Revised  Insitu Floodplain Pilot Study Work Plan w/ 
30-day Formal Section 106 consultation process w/ 
tribes
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BLM Indian Tribes 8/24/2005
BLM provided the Work Plan to the Tribes for 
review - Upland Insitu Pilot Study

FMIT 
Representatives RWQCB 9/7/2005

FMIT reps sent two letters to RWQCB providing 
comments on the Draft WDR for the Pilot Study 
Test.

Norman Shopay, 
DTSC FMIT Tech. Consultant 9/12/2005

Response re:  GW Flow Model & In-Situ Pilot 
Studies

Kate Burger, DTSC Leo Leonhart, FMIT 9/12/2005

Response on a few points in Hargis & Associates 
RFI and In situ Pilot Study Comments (on behalf of 
FMIT)

DTSC

Fort Mojave:  Courtney Coyle, Bill 
Golightly, Phil Rosenberg; DTSC, 
USEPA, PG&E, USFWS, USBOR, 
MWD, ADEQ 9/15/2005 Consultative Work Group Telephone Meeting

Aaron Yue, DTSC CWG, Indian Tribe Reps. 9/27/2005
E-mail explaining DTSC's CEQA approach for PE-
1, TW-3D, Insitu Pilot Test

DTSC 10/14/2005

Initial study for the floodplain test was completed.  
Mitigated Neg Dec Public Comment period began 
10/19/05

DTSC

Hargis & Associates (on behalf of 
FMIT), DTSC, PG&E, USGS, BOR, 
BLM, CRWQCB, ADEQ 10/18/2005 Geo/Hydro Technical Work Group Meeting

DTSC

Fort Mohave:  Courtney Coyle (by 
phone), DTSC, USEPA, CRWQCB, 
PG&E, USGS, USDOI, BLM, BOR, 
MWD, ADEQ, MCDPH 10/19/2005 Face-to-face Consultative Work Group Meeting

Norman Shopay, 
DTSC

CWG, Indian Tribe Reps., 
newspapers 10/19/2005 Initial Study and Proposed Negative Declaration

Steven McDonald, 
FMIT Norman Shopay, DTSC

Nora McDowell, FMIT, 
Linda Otero, FMIT, Tim 
Smith, BLM, Scott 
Morgan, Gov. Office of 
Planning & Research, 
Shankar Prasad, CA EPA, 
Carol Gaubetz, Native 
American Heritage 
Commission, M. Wayne 
Donaldson, State OHP 10/28/2005

Comments of Fort Mojave Indian Tribe re PE-1 
Extraction Well Project

Steven McDonald, 
FMIT Norman Shopay, DTSC

Nora McDowell, FMIT, 
Linda Otero, FMIT, Tim 
Smith, BLM, Scott 
Morgan, Gov. Office of 
Planning & Research, 
Shankar Prasad, CA EPA, 
Carol Gaubetz, Native 
American Heritage 
Commission, M. Wayne 
Donaldson, State OHP 10/28/2005

Comments of Fort Mojave Indian Tribe re Needles 
Power Incident

Steven McDonald, 
FMIT Norman Shopay, DTSC

Nora McDowell, FMIT, 
Linda Otero, FMIT, Tim 
Smith, BLM, Scott 
Morgan, Gov. Office of 
Planning & Research, 
Shankar Prasad, CA EPA, 
Carol Gaubetz, Native 
American Heritage 
Commission, M. Wayne 
Donaldson, State OHP 10/28/2005

Comments of Fort Mojave Indian Tribe re TW-3D 
Extraction Well
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DTSC

Attendees:  Fort Mohave:  Leo 
Leonhart, DTSC, CRWQCB, PG&E, 
USGS, USFWS, USBLM, MWD, 
ADEQ 11/8/2005 Consulatative Work Group Telephone Meeting

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 11/8/2005

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
October 2005.

Norman Shopay, 
DTSC Debi Livesay, Torres-Martinez 11/14/2005

E-mail w/ pdf containing Workplan and related 
documents

Steven McDonald, 
FMIT Norman Shopay, DTSC

Nora McDowell, FMIT, 
Linda Otero, FMIT, Tim 
Smith, BLM, Scott 
Morgan, Gov. Office of 
Planning & Research, 
Shankar Prasad, CA EPA, 
Carol Gaubetz, Native 
American Heritage 
Commission, M. Wayne 
Donaldson, State OHP, 
Paul Thayer, CA State 
Lands Commission 11/14/2005

Comments of Fort Mojave Indian Tribe re Pore 
Water and Seepage Study Work Plan

Steven McDonald, 
FMIT Norman Shopay, DTSC

Nora McDowell, FMIT, 
Linda Otero, FMIT, Tim 
Smith, BLM, Scott 
Morgan, Gov. Office of 
Planning & Research, 
Shankar Prasad, CA EPA, 
Carol Gaubetz, Native 
American Heritage 
Commission, M. Wayne 
Donaldson, State OHP 11/14/2005

Comments of Fort Mojave Indian Tribe re IM-3 
Closing Plan - Baseline Soil Sampling Work Plan

Steven McDonald, 
FMIT Norman Shopay, DTSC

Nora McDowell, FMIT, 
Linda Otero, FMIT, Tim 
Smith, BLM, Scott 
Morgan, Gov. Office of 
Planning & Research, 
Shankar Prasad, CA EPA, 
Carol Gaubetz, Native 
American Heritage 
Commission, M. Wayne 
Donaldson, State OHP 11/15/2005

Consultation with the Fort Mojave Tribe regarding 
the Pore Water and Seepage Study Work Plan

DTSC's Acting 
Director, BB Blevins FMIT Chair 11/16/2005

Meeting to provide information on proposed pilot 
study

DTSC

Attendees:  Fort Mojave:  Courtney 
Coyle, Leo Leonhart; DTSC, 
USEPA, CRWQCB, PG&E, USGS, 
USDOI, USFWS, BLM, MWD 11/17/2005 Consultative Work Group Telephone Meeting
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Steven McDonald, 
LFHS, for FMIT

Norman Shopay, DTSC, Cathy 
Wolff-White, BLM

Nora McDowell, FMIT, 
Linda Otero, FMIT, Tim 
Smith, BLM, Scott 
Morgan, Gov. Office of 
Planning & Research, 
Shankar Prasad, CA EPA, 
Carol Gaubetz, Native 
American Heritage 
Commission, M. Wayne 
Donaldson, State OHP 11/18/2005

Sent letter regarding mitigated neg dec for 
floodplain insitu and work plans for the insitu well 
tests (both floodplan & upland tests)

Steven McDonald, 
LFHS, for FMIT DTSC and BLM 11/22/2005 Sent letter regarding the Upland Insitu Work Plan

DTSC

DTSC, PG&E, BLM, SHPO/OHP, 
USDOI, Chemehuevi, Cocopah, 
CRIT, FMIT, Hulapai & Yavapai-
Prescott Indian Tribe 12/1/2005 Meeting regarding SHPO

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 12/1/2005

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
November 2005.

DTSC

Fort Mojave:  Courtney Coyle, Leo 
Leonhart; DTSC, PG&E, USGS, 
MWD, Mojave County DPH 12/2/2005

Telephone meeting to discuss "Well Installation 
Workplan for IM Performance Monitoring Program"

Leo Leonhart, Hargis 
& Assoc. (for FMIT) Kate Burger, DTSC

C. Coyle, S. McDonald, L. 
Otero, FMIT 12/2/2005

Fort Mojave Tribe Technical Comments on October 
28, 2005 document titled Work Plan for Installation 
of Shallow Groundwater Compliance Monitoring 
Wells, Waste Discharge Requirements R7-2004-
0103, PG&E Topock Compressor Station, Needles, 
CA

PG&E DTSC 12/8/2005 Technical Addendum to Work Plan

DTSC 
CWG, Indian Tribe Reps., 
Geo/Hydro 12/8/2005

Technical Addendum to Floodplain Insitu Work 
Plan

Leo Leonhart, Hargis 
& Assoc. (for FMIT) Kate Burger, DTSC

C. Coyle, S. McDonald, L. 
Otero, FMIT 12/9/2005

Fort Mojave Tribe Technical Comments on 
November 30, 2005 document titled Well 
Installation Work Plan for Interim Measures 
Performance Monitoring Program, PG&E Topock 
Compressor Station, Needles, CA

DTSC PG&E 12/12/2005
Conditional approval to Work Plan dated 8/05 & 
Technical Addendum dated 12/8/05

CH2M Hill DTSC 12/13/2005
PG&E submitted "Addendum to the Compliance 
Monitoring Plan for the IM No. 3 Injection Area"

DTSC

Attendees:  Fort Mojave:  Luke 
Johnson, Linda Otero, Leo Leonhart 
(by phone), Bill Golightly; DTSC, 
CRWQCB, SWRCB, PG&E, BLM, 
BOR, USDOI, USEPA, USGS, 
USFWS, MWD, ADEQ 12/14/2005 Face-to-face Consultative Work Group Meeting

Norman Shopay, 
DTSC

CWG, Indian Tribe Reps., 
Geo/Hydro 12/14/2005 NOD for Ins-Situ Pilot Study

Norman Shopay, 
DTSC

Geo/Hydro, Indian Tribe Reps., 
CWG 12/19/2005

E-mail - DTSC's conditional approval of  Insitu 
Floodplain Pilot Study Work Plan
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Norman Shopay, 
DTSC

Geo/Hydro, Indian Tribe Reps., 
CWG 12/23/2005

E-mail - DTSC Response to comments on CEQA 
Intial Study and Neg Dec

Norman Shopay, 
DTSC

Geo/Hydro, Indian Tribe Reps., 
CWG 12/23/2005

Kate Burgers Comments re:  Well Installation WP 
for Insitu Floodplain Pilot Study Work Plan

Norman Shopay, 
DTSC

Geo/Hydro, Indian Tribe Reps., 
CWG 12/23/2005

Response to MWDs request that DTSC clarify Pilot 
Study:   Insitu Floodplain Pilot Study Work Plan

DTSC PG&E 1/6/2006

DTSC gave conditional approval related to the 
Draft Well Installation Work Plan:  Work Plan for 
Hydraulic Testing of Bedrock Wells 

DTSC CWG, Geo/Hydro, Indian tribes 1/6/2006
DTSC's conditional approval to PG&E related to the 
Draft Well Installation Work Plan

Neill Morgan-
Butcher, Arcadis Norman Shopay, DTSC 1/9/2006

Intent to commence insitu floodplain pilot test on 
1/16/06 and request for conference call "Kick-Off" 
meeting

BLM PG&E 1/12/2006

Teleconference - BLM informed PG&E that based 
on tribal comments and discussions w/ SHPO, plan 
would either not be approved or specify adverse 
impact

DTSC CWG, Geo/Hydro, Indian tribes 1/13/2006
Letter requesting PG&E proceed with the 
Chromium Isotope Study

PG&E DTSC 1/16/2006

Notification that construction activities for the pilot 
study are scheduled to begin 1/16/06:   Insitu 
Floodplain Pilot Study Work Plan

Norman Shopay, 
DTSC Indian tribes, BLM, DTSC 1/17/2006

Draft IM No. 3 Staging Area Restoration Plan for 
tribal review prior to office review process:  Work 
Plan for Hydraulic Testing of Bedrock Wells

DTSC

Fort Mojave:  Linda Otero, Courtney 
Coyle; DTSC, CRWQCB, PG&E, 
BLM, DOI, USEPA, USFWS, USGS, 
MWD, ADEQ 1/18/2006 Geo/Hydro Technical Work Group Meeting

Norman Shopay, 
DTSC

Yvonne Meeks, PG&E, Cathy Wolff-
White, BLM 1/20/2006

E-mail regarding questions regarding drilling, 
equipment, materials

Norman Shopay, 
DTSC Indian Tribe Reps. 1/27/2006

On-Site Pre-Construction Kick-Off meeting for IM 
performance Monitoring Program Work Plan 
Implementation

Norman Shopay, 
DTSC CWG, Geo/Hydro, Indian tribes 1/27/2006

Technical Addendum #1 to Well Installation Work 
Plan for IM Performance Monitoring

Norman Shopay, 
DTSC Indian Tribe Representatives 1/28/2006

Invitation to on-site pre-construction kick-off 
meeting for IM Performance Monitoring Program 
Work Plan implementation

Jody Sparks, MWD Norman Shopay, DTSC 1/30/2006
E-mail request to meet to review MWD comments 
on Site History portion of Draft RFI

Kate Burger, DTSC
Jose Cortez, Lianne Chavez, 
CRWQCB 1/31/2006

Draft memos regarding Addendum to IM3 
Compliance Monitoring Plan for Comment

Jody Sparks, MWD
Karen Baker, Norman Shopay, 
DTSC 1/31/2006

Request for copies of photographs taken during 
trenching & installation of pipeline for PE-1

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 2/1/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
December 2005 and January 2006.

Jody Sparks, MWD Kate Burger, DTSC 2/3/2006

Request to receive DTSC justification and all 
supporting information utilized in making well 
screen decisions.



Draft ‐ For Internal Review Only DRAFT PG Topock Tribal Communications Summary  October 28, 2010

Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject

Norman Shopay, 
DTSC

Jody Sparks, John Clairday, Lisa 
Anderson (MWD), Karen Baker, 
Kate Burger (DTSC), Rick Sturm 
(CH2), Yvonne Meeks (PG&E) 2/3/2006

E-mail to meet with MWD on 2/24/06 in 
Sacramento

Kate Burger, DTSC CWG, Geo/Hydro, Indian tribes 2/8/2006

Conditional approval of Technical Addendum #1 to 
Well Installation Work Plan for IM Performance 
Monitoring dated 1/27/06

Kate Burger, DTSC Geo/Hydro, CWG and Tribe reps. 2/8/2006
Work Plan for collecting additional anaerobic core 
samples

Ken Stollenwerk, 
USGS Kate Burger, DTSC 2/8/2006

Comments to work plan for collecting additional 
anaerobic core samples

DTSC/FMIT

Fort Mojave: Chairwoman Nora 
McDowell, Linda Otero, Luke 
Johnson, Courtney Coyle, Steve 
McDonald, Leo Leonhart;  DTSC: 
Watson Gin, Barbara Coler, Karen 
Baker 2/9/2006

Meeting to discuss status of settlement agreement, 
overview of project and schedule, tribal input into 
remedial process 

Kate Burger, DTSC MWD and Leo Leonhart, FMIT 2/9/2006
Information for Site C screen decision call on 
2/10/06

Kate Burger, DTSC PG&E, CH2M Hill & DTSC 2/9/2006
Conditional Approval of work plan for collecting 
additonal anaerobic core samples

DTSC

Attendees:  Hargis & Associates (on 
behalf of FMIT), DTSC, PG&E, 
USGS, ADEQ 2/14/2006 Geo/Hydro Technical Work Group Meeting

DTSC

Attendees:  Fort Mojave:  Linda 
Otero, Luke Johnson, Courtney 
Coyle (by phone), Leo Leonhart; 
Fort Yuma Quechan:  Eddie 
Williams; DTSC, CRWQCB, 
SWRCB, PG&E, USBLM, BOR, 
USEPA, USFWS, USGS, MWD, 
ADEQ 2/15/2006 Face-to-face Consultative Work Group Meeting

DTSC
DTSC, PG&E, BLM, DGS, Indian 
Tribe Reps. 2/16/2006

Meeting to introduce tribes to the Ethnographic 
Study near the Topock Maze

Julie Eakins, CH2M 
Hill Norman Shopay, DTSC 2/17/2006

Request for extension of due date of the Chromium 
Isotope Study Work Plan to 3/3/06

Kate Burger, DTSC CH2M Hill 2/21/2006
DTSC comments on example graphics and table of 
contents for Annual PMR

Leo Leonhart, FMIT Norman Shopay, DTSC 2/22/2006

FMIT Comments on document titled "Technical 
Addendum 1 Well Installation Work Plan for Interim 
Measure Performance Monitoring Program"

Kate Burger, DTSC
Liann Chavez & Jose Cortez, 
RWQCB 2/23/2006

PG&E request for meeting with DTSC, RWQCB 
and PG&E re: groundwater compliance monitoring 
program for the IM 3 injection well field

Kate Burger, DTSC CWG, Geo/Hydro, Indian tribe reps 2/24/2006
Well Disposition evaluation for inactive supply well 
PGE-7

DTSC DTSC, DGS, CRIT 2/24/2006
Meeting to communicate with CRIT and give an 
update

Steven McDonald, 
LFHS, for FMIT

Watson Gin, Barbara Coler, Karen 
Baker (DTSC) 

Nora McDowell-Antone, 
Linda Otero, Luke 
Johnson, Leo Leonhart, 
Courtney Coyle (FMIT) 3/1/2006

Topock Draft Discussion Protocol for Consultation 
between DTSC and the Fort Mojave

Kate Burger, DTSC CWG, Geo/Hydro, Indian tribe reps 3/1/2006

Technical memorandum - PGE-6 Decomissioning 
Evaluation and Decomissioning Work Plan for 
comment

Steven McDonald, 
LFHS, for FMIT

Watson Gin, Barbara Coler, Karen 
Baker (DTSC), Nora McDowell-
Antone, Linda Otero, Luke Johnson, 
Leo Leonhart, Courtney Coyle 
(FMIT) 3/2/2006

Topock DTSC-Tribe Action Items from February 9, 
2006 Meeting
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Norman Shopay, 
DTSC CWG, Geo/Hydro, Indian tribes 3/2/2006

Comments received by DTSC, USGS, ADEQ and 
FMIT on Technical Addendum 2 to the Interim 
Measure Performance Monitoring Plan

Norman Shopay, 
DTSC Indian Tribe Reps. BLM, DGS 3/2/2006

Request for tribal review of revised Draft Sensitivity 
Plan

Norman Shopay, 
DTSC Geo/Hydro, CWG and Tribe reps. 3/2/2006 DOI comments on CMS workplan

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 3/2/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the month of  
February 2006.

CWG, Geo/Hydro, 
Indian tribes 3/6/2006

Chromium Isotope Study Work Plan for review and 
comment

Jody Sparks, MWD Aaron Yue, DTSC 3/6/2006 Request to review PG&E files at DTSC

CWG, Geo/Hydro, 
Indian tribes 3/7/2006

CWG Focused Technical Discussion on Chromium 
Isotope Study Work Plan on 3/14/06

Courtney Coyle, 
FMIT Norman Shopay, DTSC 3/8/2006

E-mail asking Norman about deadine for comments 
to Draft Sensitivity Plan

Barbara Coler, 
DTSC

Nora McDowell, Luke Johnson, 
Courtney Coyle, Leo Leonhart, 
Linda Otero, Steve McDonald 
(FMIT)

Aaron Yue, Karen Baker, 
Nancy Long, Watson Gin 
(DTSC) 3/9/2006

Topock Draft Action Items from DTSC/Tribe 2/9/06 
meeting.

Kate Burger, DTSC 3/10/2006
Request to reschedule technical discussion on work 
plan

DTSC

Attendees:  Fort Mojave:  Linda 
Otero, Courtney Coyle, Leo 
Leonhart; DTSC, CRWQCB, 
SWRCB, PG&E, BLM, DOI, 
USFWS, USGS, MWD, ADEQ 3/15/2006 Consultative Work Group Telephone Meeting

Leo Leonhart, FMIT Kate Burger, DTSC 3/17/2006

Fort Mojave Tribe Technical Comments on 3/3/06 
document titled "Chromium Isotope Study Work 
Plan"

Norman Shopay, 
DTSC

PG&E, CWG, Geo/Hydro, Indian 
Tribes 3/17/2006

Approval of supplement to Technical Addendum #1 
- Well Installation Work Plan for IM PM

Julie Eakins, CH2M 
Hill Norman Shopay, DTSC 3/17/2006

Planned management of groundwater generated 
from recent well development activities

Kate Burger, DTSC
CWG, Geo/Hydro, Indian Tribe 
Reps. 3/17/2006

Pore Water and Seepage Study report submitted 
by PG&E and posted on FTP site

Kate Burger, DTSC CWG, Geo/Hydro, Indian tribe reps 3/17/2006
Technical memorandum - Review of groundwater 
conditions in bedrock formations

Norman Shopay, 
DTSC Geo/Hydro, CWG and Tribe reps. 3/17/2006

Request for PG&E to prepare a Data Quality 
Assessment by 5/15/06

Kate Burger, DTSC CWG, Geo/Hydro, Indian tribes 3/20/2006
Comments received on the Chromium Isotope 
Study Workplan from ADEQ and FMIT

Norman Shopay, 
DTSC CWG, Geo/Hydro, Indian tribes 3/22/2006

DTSC conditional approval to the Chromium 
Isotope Study Workplan dated 3/3/06

CH2M Hill DTSC, CRWQCB, RWQCB 3/22/2006 E-mail - Agenda for pre-meeting for RWQCB
Mary Adelzadeh, 
BLM

Norman Shopay, DTSC & Yvonne 
Meeks, PG&E 3/24/2006

Draft letter requesting tribal consultation on the 
CRMP and IM3 MOA

Julie Eakins, CH2M 
Hill Norman Shopay, DTSC 3/24/2006

Request for approval of schedule for chromium 
isotope study field work during 1st week of May 
(approved 3/28/06)
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Leo Leonhart, FMIT Kate Burger, DTSC 3/28/2006

Tribe Technical comments on 2/23/06 technical 
memorandum "Well Disposition Evaluation for 
Inactive Supply Well PGE-7"

Norman Shopay, 
DTSC Indian Tribe Reps. BLM, DGS, PG&E, DTSC 3/28/2006

Upland InSitu Planning meeting - request for 
guidance of whether to invite BLM and/or additional 
tribe reps.

Norman Shopay, 
Susan Stratton, 
Aaron Yue, Jeanne 
Matsumoto, Mona 
Arteaga

James Peterson, Senator 
Feinstein's Office 3/29/2006

Meeting to give update on recent groundwater 
findings

Leo Leonhart, FMIT Kate Burger, DTSC 3/31/2006

Tribe Technical comments on 2/28/06 Technical 
Memorandum titled "Well PGE-6 Decommissioning 
Evaluation, PGE-6 Decommissioning Workplan"

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 4/2/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the month of  
March 2006.

Norman Shopay, 
DTSC

Indian Tribe Reps., cc: BLM, DGS, 
PG&E, DTSC 4/3/2006

Follow-up on invitation to tribes to participate in a 
planning meeting to evaluate alternate locations for 
the Upland Insitu Pilot Study

Norman Shopay, 
DTSC 

James Peterson, Senator 
Feinstein's Office 4/4/2006

Information requested during meeting - tribal 
contacts, cross sections and plume dimensions

Norman Shopay, 
DTSC Karen Baker, DTSC 4/6/2006

E-mail to Karen regarding voice mail message from 
Linda Otero, FMIT regarding the Upland Insitu Pilot 
Study meeting with tribes

Kate Burger, DTSC CWG, Geo/Hydro, Indian tribes 4/11/2006
Revised work plan for performing a Chromium 
Istope Study

PG&E DTSC 4/14/2006
Submission of Addendum #2 to Work Plan dated 
4/14/06:   Insitu Floodplain Pilot Study Work Plan

Maureen Gorsen, 
DTSC Nora McDowell, Chairperson, FMIT

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

Maureen Gorsen, 
DTSC

Raymond Torres, Chairman, Torres-
Martinez Desert Cahuilla Indian 
Tribe

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

Maureen Gorsen, 
DTSC

Dean Mike, Chairman, Twenty-nine 
Palms

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

Maureen Gorsen, 
DTSC

Charles Wood, Chairman, 
Chemehuevi Indian Tribe

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking
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Maureen Gorsen, 
DTSC Daniel Eddy, Jr., Chairman, CRIT

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

Maureen Gorsen, 
DTSC

Rex Tilousi, Chairman, Havasupai 
Indian Tribe

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

Maureen Gorsen, 
DTSC

Ernest Jones, Chairman, Yavapai-
Prescott Tribe

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

Maureen Gorsen, 
DTSC

Mike Jackson, President, Fort Yuma-
Quechan Tribe

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

Maureen Gorsen, 
DTSC

Charles Vaughn, Chairman, 
Hualapai Indian Tribe

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

Maureen Gorsen, 
DTSC

Sherry Cordova, Chairperson, 
Cocopah Indian Tribe

DTSC:  Watson Gin, 
Barbara Coler, Nancy 
Long, Guenther Moskat, 
Karen Baker, Aaron Yue, 
Norman Shopay 4/18/2006

Request for input and participation in the CEQA 
evaluation we are undertaking

DTSC

DTSC, PG&E, BLM, EDAW, 
Chemehuevi, FMIT and Yavapai-
Prescott Indian tribes 4/18/2006

A planning meeting to evaluate alternative locations 
for the Proposed Upland In-Situ Pilot Study

DTSC Tribes 4/18/2006

DTSC held a meeting with tribes to evaluate 
alternative locations for the Proposed Upland In-
Situ Pilot Study

DTSC

Attendees:  Fort Mojave:  Linda 
Otero, Nora McDowell, Courtney 
Coyle (by phone), Leo Leonhart; 
DTSC, CRWQCB, SWRCB, PG&E, 
BLM, USDOI, USEPA, USFWS, 
USGS, MWD, ADEQ 4/19/2006 Face-to-face Consultative Work Group Meeting

Courtney Coyle, 
FMIT Norman Shopay, DTSC 4/20/2006

Request for extension to review bedrock technical 
memo until 4/24/06

Ken Stollenwerk, 
USGS Norman Shopay, DTSC 4/21/2006 Comments on Bedrock Technical Memorandum

Leo Leonhart, FMIT
Norman Shopay, DTSC and FMIT 
Reps. 4/24/2006

Request for extension to review bedrock technical 
memo until 4/28/06

Norman Shopay, 
DTSC Karen Baker, DTSC 4/26/2006

CRIT request that Norman Shopay attend Section 
106 meeting & concern of delay in reaching final 
remedy due to FMIT causing delays

Norman Shopay, 
DTSC Karen Baker, DTSC 4/27/2006 CRIT concerns update
Norman Shopay, 
DTSC PG&E 4/28/2006

DTSC comments on revised work plan for 
performing a Chromium Isotope Study

Leo Leonhart, FMIT Norman Shopay, DTSC

M. Adelzadeh, K. Burger, 
C. Coyle, L. Johnson, Y. 
Meeks, S. McDonald, N. 
McDowell, L. Otero 4/28/2006

FMIT comments on 3/15/06 document "Review of 
Bedrock Groundwater Conditions Technical 
Memorandum"
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Leo Leonhart, Hargis 
& Associates for 
FMIT Norman Shopay, DTSC 5/1/2006

Preliminary comments on possible upland in-situ 
pilot test work plan preparation

Karen Baker, DTSC Leo Leonhart, FMIT

FMIT:  Nora McDowell, 
Linda Otero, Courtney 
Coyle, Steven McDonald; 
DTSC:  Barbara Coler, 
Norman Shopay, Kate 
Burger 5/1/2006

Response to Hargis & Associates letter dated 
March 17, 2006 providing comments on Chromium 
Isotope Study Workplan, on Behalf of Fort Mojave 
Indian Tribe, PG&E Topock Compressor Station

Norman Shopay, 
DTSC

Geo/Hydro, Indian Tribe Reps., 
CWG 5/2/2006

Submission of Addendum #2 to Work Plan dated 
4/14/06:   Insitu Floodplain Pilot Study Work Plan

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 5/2/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the month of  
April 2006.

Norman Shopay, 
DTSC

Geo/Hydro, Indian Tribe Reps., 
CWG 5/3/2006

DTSC approval to Addendum #2 to WP dated 
4/14/06:

Norman Shopay, 
DTSC CWG, Geo/Hydro, Indian tribe reps 5/3/2006

DTSC Approval of Technical Addendum No. 2 - 
Approach for Hydraulic Testing of Wells at 
Locations 1, 2 & 4

Karen Baker, DTSC Norman Shopay, DTSC 5/4/2006
Request to schedule meeting with DTSC, CRIT on 
6/19/06

Kate Burger, DTSC Paul Bertucci, CH2M Hill 5/5/2006
Preliminary DTSC comments on the proposed 
floodplain contingency plan update

DTSC

Attendees:  Hargis & Associates on 
behalf of FMIT; DTSC, CRWQCB, 
USGS 5/8/2006 Technical Work Group Phone Meeting

Julie Eakins, CH2M 
Hill Norman Shopay, DTSC 5/9/2006

PG&E's response to DTSC comments on work plan 
for hydraulic testing at wells and notification that 
testing will begin on 5/10/06

Norman Shopay, 
DTSC CWG, Geo/Hydro, TWG 5/10/2006

USGS comments regarding the Floodplain InSitu 
Pilot Study

John Porcella, 
CH2M Hill Norman Shopay, DTSD 5/10/2006

Memorandum outlining PG&E's plan for installing a 
temporary reverse osmosis unit at IM3.

Norman Shopay, 
DTSC CWG, Geo/Hydro, Indian tribe reps 5/10/2006

Comments received from ADEQ on the PG&E 
Bedrock Report

Norman Shopay, 
DTSC CWG, Geo/Hydro, TWG 5/10/2006

FMIT comments on PG&E's consideration of an 
upland insitu pilot test

Norman Shopay, 
DTSC CWG, Geo/Hydro, TWG 5/10/2006

USGS comments regarding the Upland InSitu Pilot 
Study

Karen Baker, DTSC
CWG, Indian Tribe Reps, 
Geo/Hydro 5/19/2006 Draft EIR Fact Sheet for Review

DTSC

DTSC, Cocopah, CRIT, FMIT, Fort 
Yuma-Quechan, Hulapai and 
Yavapai-Prescott Indian tribes 5/26/2006

Tribal Scoping Meeting on IM No. 3 MOA and 
Cultural Resource Management Plan

Kate Burger, DTSC Geo/Hydro 6/5/2006 Anaerobic core testing workplan submittal
Lisa Anderson, 
MWD Karen Baker, DTSC 6/9/2006

Request to send ftp documents via cd or e-mail 
attachment

Courtney Coyle, 
FMIT

Response to e-mail dated 5/23/06 
regarding proposed Tribal-DTSC 
Cultural Communications Outline 6/9/2006

Tribal Scoping Meeting on IM No. 3 MOA and 
Cultural Resource Management Plan
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 6/9/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the month of  
May 2006.

Kate Burger, DTSC CH2M Hill 6/12/2006
DTSC GSU preliminary comments on groundwater 
issues in Sections 9-14 of the RFI

Kristie Kilgore, 
ADEQ

Norman Shopay and Jeanne 
Matsumoto 6/13/2006

ADEQ comments on the draft Public Participation 
plan

DTSC

Colorado River Indian Tribe: 
Michael Tsosie; DTSC: Watson Gin, 
Karen Baker, Norman Shopay 6/20/2006

Discussion of EIR status and cultural resources 
information, communication strategy between 
DTSC and CRIT, project update including upland in-
situ pilot test. 

DTSC

Otero, Colleen Garcia, Isadora 
Evanston, Courtney Coyle (by 
phone), Leo Leonhart; CRIT:  
Michael Tsosie, Ginger Swick-Scott; 
Fort Yuma-Quechan:  Eddie 6/21/2006 Face-to-face Consultative Work Group Meeting

Norman Shopay, 
DTSC

Courtney Coyle & Linda Otero, 
FMIT 6/27/2006

FMIT acceptance of DTSC offer to meet regarding 
Topock DEIR Scoping

Steven McDonald, 
on behalf of FMIT Jeanne Matsumoto, DTSC Linda Otero, FMIT 7/6/2006

Comments of the FMIT on the June 2006 Revised 
Draft Public Participation Plan

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 7/10/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the month of  
June 2006.

Maureen Gorsen, 
DTSC

Courtney Coyle, cc: Linda Otero, 
Nora McDowell, Steven McDonal 7/12/2006

Potential dates to get together to discuss Topock 
project-specific training.

Karen Baker, DTSC CWG, Geo/Hydro, Indian Tribe reps 7/13/2006
DTSC response to comments related to the Site 
History portion of the RFI dated February 2005

DTSC

Leo Leonhart, Hargis & Associates, 
on behalf of FMIT

 Nora McDowell, Linda 
Otero, Luke Johnson, 
Courtney Coyle, Steven 
McDonald (FMIT); Yvonne 
Meeks (PG&E); Cathy 
Wolff-White, Mary 
Adelzadeh (BLM), Tom 
Vandenberg (SWRCB); 
Barbara Coler, Nancy 
Long, Aaron Yue, Chris 
Guerre, Kate Burger 
(DTSC) 7/18/2006

Response to FMIT Preliminary Comments on 
Possible Upland In-Situ Pilot Test Work Plan 
Preparation

Karen Baker, DTSC
Cathy Wolff-White, BLM; cc: DOI, 
SAIC & DTSC PP 7/24/2006

Request for clarification on comment regarding mis-
information in the plan
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Karen Baker, DTSC
Leo Leonhart and Linda Otero, 
FMIT 7/24/2006

e-mail providing electronic copy of letter dated 
7/18/06 from DTSC regarding Response to FMIT 
Preliminary Comments on Possible Upland In Situ 
Pilot Test Work Plan Preparation

Kate Burger, DTSC Yvonne Meeks, PG&E 7/25/2006
Preview of GSU comments on the Bedrock 
Technical Memorandum

Steven McDonald, 
Luce, FMIT Maureen Gorsen, DTSC 7/25/2006

August 15 would be the best date for Topock 
project-specific training.

Leo Leonhart, Hargis 
& Associates for 
FMIT Yvonne Meeks, PG&E

Karen Baker, Chris 
Guerre, DTSC 7/25/2006

FMIT comments on draft PG&E 7/7/06 document 
titled "In Situ Hexavalent Chromium Reduction Pilt 
Test Work Plan - Upland Plume Treatment"

Watson Gin, DTSC Linda Otero, FMIT 8/8/2006
Draft communication protocol for consideration and 
review

Julie Eakins, CH2M 
Hill Karen Baker, Chris Guerre, DTSC 8/9/2006

Request for extension of  the 8/15/06 due date for 
RFI Volume 1 to 8/30/06

Karen Baker, DTSC
Yvonne Meeks and Julie Eakins, 
PG&E 8/9/2006

Approval of extension of RFI Volume 1 due date to 
8/30/06.  Request for submission of RFA 
Questionnaire no later than 9/30/06

Mona Arteaga, 
DTSC Courtney Coyle, FMIT 8/14/2006 Confirmation of meeting to take place on 8/15/06

DTSC/FMIT

Fort Mojave: Chairwoman Nora 
McDowell, Linda Otero, Colleen 
Garcia, Luke Johnson, Isadora 
Evanston, Courtney Coyle, Sharma 
Hamilton, Steve McDonald, Leo 
Leonhart;  DTSC: Watson Gin, 
Karen Baker, Nancy Long, Mona 
Arteaga 8/15/2006 Discussed Cultural Sensitivity Training

DTSC

Fort Mojave:  Nora McDowell, Linda 
Otero, Courtney Coyle, Sharma 
Hammond, Leo Leonhart (by 
phone); CRIT:  Michael Tsosie; Fort 
Yuma-Quechan:  Eddie Williams; 
DTSC, SWRCB, PG&E, USBLM, 
USBOR, USDOI, USFWS, USGS, 
MWD, ADEQ 8/16/2006 Face-to-face Consultative Work Group Meeting

Karen Baker, DTSC Linda Otero, FMIT 8/25/2006 Proposed dates for next meeting

Kate Burger, DTSC Chris Guerre, DTSC 8/25/2006

Response to 4/28/06 FMIT Comments on "Review 
of Bedrock Conditions Technical Memorandum" 
dated 3/25/06

Kirk Larkin, 
Waterboard DTSC Waterboard 8/25/2006 Clean Water Act Section 404

Karen Baker, DTSC Linda Otero, FMIT 8/25/2006

Follow-up on proposed FMIT meeting in 9/06 
regarding Upland In-Situ Pilot Test and sampling 
under the Colorado River

Jeanne Martinez, 
Legal Rep,Torres-
Martinez Tribe Aaron Yue, DTSC 8/29/2006

Phone discussion of current project status, 
proposed final remedy date (2009), and timing of 
initial CEQA EIR meetings (pre-Scoping)

Watson Gin, DTSC

Charles Wood, Chairman, 
Chemehuevi Indian Tribe; Karen 
Baker (DTSC) 8/29/2006

Request to meet with him and members of the tribe 
on 9/13/06 at the Chemehuevi Reservation

Karen Baker, DTSC Courtney Coyle, FMIT 8/29/2006

Follow-up on proposed FMIT meeting in 9/06 
regarding Upland In-Situ Pilot Test and sampling 
under the Colorado River

Steven McDonald, 
FMIT Liann Chavez, RWQCB Karen Baker, DTSC 8/31/2006

Comments of FMIT to the CRWQCBs initial study 
and proposed negative declaration for renewal of 
WDRs
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Karen Baker, DTSC
Courtney Coyle and Linda Otero, 
FMIT 8/31/2006

Electronic copy of Revised draft of Sensitivity 
Training Plan for PG&E staff and contractors as 
requested on 8/15/06

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 9/1/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
July and August 2006.

Karen Baker, DTSC
Linda Otero, Steven McDonald, 
Courtney Coyle, FMIT 9/8/2006 Proposed agenda for 9/14/06 meeting

Leo Leonhart, Hargis 
& Associates for 
FMIT Yvonne Meeks, PG&E 9/8/2006 Comments on Pre-Draft Upland In Situ Pilt Study

DTSC

CRIT: Josh Goodwin (museum 
curator) and Mona Duran (Tribal 
EPA) and DTSC: Karen Baker, 
Mona Arteaga, Jeannne Matsumoto 9/12/2006

Meeting with CRIT at PG&E to discuss 
Communication Strategy and project update

Steven McDonald, 
Luce, FMIT Karen Baker, DTSC 9/12/2006

Revised proposed meeting agenda for 9/14/06 
DTSC/FMIT meeting

DTSC

Fort Mojave:  Phil Rosenberg, Leo 
Leonhart (by phone); DTSC, PG&E, 
RWQCB, BOR, USGS, ADEQ, 
USEPA 9/12/2006 Geo/Hydro Technical Work Group Meeting

DTSC Chemehuevi Indian tribe 9/13/2006
Meeting with Chemehuevi Indian Tribe 
(Communication and Update)

DTSC/FMIT

Fort Mojave: Chairwoman Nora 
McDowell, Linda Otero, Luke 
Johnson, Courtney Coyle, Steve 
McDonald, Phil Rosenberg, Leo 
Lemkee;  DTSC: Watson Gin, 
Barbara Coler, Karen Baker, Nancy 
Long, Mona Arteaga, Chris Guerre, 
Fred Zanoria, Jeanne Matsumoto 9/14/2006

Discussion included Communication Process, 
upland in-situ pilot test, groundwater investigation 
under the river, and scope of proposed soil 
sampling

Curt Russell, PG&E Linda Otero, FMIT 9/18/2006

Called Linda but unidentified male answered the 
phone and said she'd be off until Wed.  Glen 
described Thursday's meeting and invitation to 
Linda & other tribe reps. to join us.

Curt Russell, PG&E Mona Duran, CRIT 9/18/2006

Left message on Mona's voice mail inviting her and 
other tribe reps. to attend the Thursday site walk 
and left his number if she had any questions.

Curt Russell, PG&E Linda Otero, FMIT 9/18/2006

Called Linda again and left message on her voice 
mail inviting her and other tribe reps. to attend the 
Thursday site walk and left his number is she had 
any questions.

Curt Russell, PG&E
Linda Otero, FMIT, and Mona Dura, 
CRIT 9/19/2006

E-mailed map and agenda.  Did not receive any 
phone call, message or e-mail message in 
response.

Karen Baker, DTSC 9/19/2006

Sent potential angle boring and final state of work 
for the EIR contract with EDAW as follow-up to 
9/14/06 meeting

Karen Baker, DTSC  9/26/2006
Action Item table from meetings with FMIT on 
8/15/06 and 9/14/06
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 10/3/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
September 2006.

Lori Hare for Aaron 
Yue, DTSC

David Todd, Director of 
Environmental Protection, 
Chemehuevi Indian Tribe 10/3/2006

Mailing of two cds containing 9/13/06 presentation 
by DTSC to Chemehuevi tribe entitled "PG&E 
Topock Chromium Investigation & Cleanup:  A 
Project Update"

Aaron Yue, DTSC
CWG, Geo/Hydro, TWG, Indian 
Tribe Reps. 10/6/2006 Upland InSitu Pilot Study workplan for review

Lori Hare for Chris 
Guerre, DTSC

Nora McDowell-Antone, Linda 
Otero, Courtney Coyle, Steven 
McDonald, FMIT 10/12/2006 Mailing of cd containing pics of the site

DTSC

Fort Mojave:  Nora McDowell-
Antone, Luke Johnson, Courtney 
Coyle, Leo Leonhart (by phone); 
Chemehuevi:  David Todd; CRIT:  
Lisa Swick; DTSC, CRWQCB, 
SWRCB, PG&E, BLM, BOR, DOI, 
USFWS, USGS, MWD 10/18/2006 Face-to-face Consultative Work Group Meeting

DTSC Chemehuevi Indian tribe 10/19/2006
Meeting with Presentation "PG&E Topock 
Investigation:  Use of Chromium Isotopes

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian 
Tribes, CWG 10/20/2006

Sampling Frequency Change for Groundwater 
Monitoring Program:  PG&E's proposal and Kate 
Burger's recommendations (for info. only - not 
comments)

Francis T. Millet, PO 
Box 136, Topock, AZ 
86436-0136

Jeanne Matsumoto (reply to Fact 
Sheet 10/21/2006

My residence is 7mi E of Topock, 1 mi N of Rail 
Road, My well 300ft, 90 ft. to surface water, 330' to 
Artisan

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian 
Tribes, CWG 10/23/2006

Slant Drilling Work Plan for Investigation Under the 
Colorado River (for info. only - not comments)

Aaron Yue, DTSC Kristie Kilgore, Abdi Haile 10/23/2006

Request for suggestions/thoughs from ADEQ and 
RWQCB on Slant Drilling Workplan for 
Investigation Under the Colorado River

Kristie Kilgore, 
ADEQ Aaron Yue 10/23/2006

Response to request for suggestions/thoughts on 
Slant Drilling Workplan - "cannot get to this right 
now"

Jeanne Matsumoto, 
DTSC

Indian Tribe Reps, CWG, Ramona 
Duran 10/24/2006

Revised DTSC Organization Chart for the PG&E 
Topock Project

Alfredo Zanoria, 
DTSC

David Todd, Director of 
Environmental Protection, 
Chemehuevi Indian Tribe 10/24/2006

CD containing Powerpoint presentation "PG&E 
Topock Investigation:  Use of Chromium Isotopes"

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps, CWG 10/26/2006

DTSC Comments on PGE-6 Decomissioning Tech 
Memo and Work Plan
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 11/3/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
October 2006.

Aaron Yue, DTSC Kristie Kilgore, ADEQ 11/3/2006
Formal response to Geo Trans' comments on 
Bedrock Technical Memo  

Aaron Yue, DTSC Michael Tsosie, CRIT 11/3/2006

Phone discussion regarding proposed meeting with 
DTSC on project direction, reaching final remedy 
and EIR process

John Earle, USFWS Aaron Yue, DTSC 11/6/2006
Comments to the Upland In-Situ Pilot Study Work 
Plan

Aaron Yue, DTSC
Courtney Coyle, Mary Adelzadeh, 
BLM 11/8/2006

Courtney Coyles Request to craft the language on 
Action Item #6/21/06.3

Stephen McDonald, 
Luce Forward for 
FMIT Aaron Yue, DTSC

Cathy Wolff-White, BLM, 
Yvonne Meeks, PG&E 11/8/2006

FMIT Comments on Upland In-Situ Pilot Study 
Work Plan dated 9/29/06

Aaron Yue, DTSC Yvonne Meeks, PG&E 11/9/2006
DTSC's two comments to the Upland In-Situ Pilot 
Study Work Plan

Aaron Yue, DTSC
Courtney Coyle, Nora McDowell, 
FMIT 11/15/2006

Request for meeting date to discussed soil 
sampling locations associated with investigation of 
SWMUs identified in the RFI Report

Aaron Yue, DTSC Leo Leonhart, FMIT 11/15/2006
Response to inquiry with PG&E regarding the soil 
sampling site walk

Aaron Yue, DTSC
Geo/Hydro, CWG, Indian Tribe 
Reps. 11/17/2006 Work Plan for Hydraulic Testing of Bedrock Wells

Aaron Yue, DTSC Michael Tsosie, CRIT 11/17/2006
Phone discussion regarding proposed agenda for 
proposed 12/12 meeting

Aaron Yue, DTSC
Cathy Wolff-White, Indian Tribe 
Reps., Joanna Citron, Leo Leonhart 11/21/2006

Invitation for a site walk to identify proposed soil 
sampling locations as part of the RFI Investigation.

Watson Gin, DTSC Nora McDowell, Chairperson, FMIT 11/27/2006

Confirmation of meeting on 12/04/06 to discuss 
slant drilling to determine the edge of the plume 
beneath the river & CEQA docs

Mona Arteaga, 
DTSC

Chairman Charles Vaughn, Hulapai 
Tribe 11/28/2006

Called to schedule a meeting with him

Karen Baker, DTSC Nora McDowell, Chairperson, FMIT 11/30/2006
Call in number for anyone needing to participate 
but unable to join at Needles

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Africa Dorame, Linda 
Otero; Fort Yuma-Quechan:  Mike 
Jackson, Sr., Arlene Kingery, 
Pauline Jose 12/4/2006

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
November 2006.

DTSC

Fort Mojave: Fort Mojave: 
Chairwoman Nora McDowell, Linda 
Otero,Courtney Coyle, Steve 
McDonald, Phil Rosenberg;  DTSC: 
Watson Gin, Karen Baker, Nancy 
Long, Aaron Yue 12/4/2006

DTSC held meeting with FMIT to discuss Slant 
Drilling and Well Installation under the Colorado 
River
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Aaron Yue, DTSC Michael Tsosie, CRIT 12/4/2006

Attempted to confirm meeting of 12/12 to discuss 
project.  Left message with Ginger in Museum

Leo Leonhart, Hargis 
& Associates (on 
behalf of FMIT)

Aaron Yue, DTSC, Timothy Z. 
Smith, BLM

FMIT:  L. Otero, C. Coyle, 
S. McDonald; PG&E:  
Yvonne Meeks 12/5/2006

Fort Mojave Tribe Comments on Pacific Gas & 
Electric Company (PG&E) plan for construction of 
multilevel monitor wells beneath the Colorado River

Leo Leonhart, Hargis 
& Associates (on 
behalf of FMIT) Aaron Yue, DTSC 12/6/2006

Received FMIT comments regarding slant drilling 
and well installation

Jeanne Matsumoto, 
DTSC

Tommy Siyuja, Havasupai Indian 
Tribe 12/6/2006

Called and gave him potential dates (for site 
walks)in January.  Will call again next week

Jeanne Matsumoto, 
DTSC Loretta Kelly, Hualapai 12/6/2006

 Called to schedule meeting with Tribal 
representative on January 16, 17, 18, 19 (as per 
Karen Baker) and to invite them on the site walk.

Jeanne Matsumoto, 
DTSC

Mike Jackson Sr., Fort Yuma-
Quechan Tribe (left message with 
Melanie) 12/6/2006

 Called to schedule meeting with Tribal 
representative on January 16, 17, 18, 19 (as per 
Karen Baker) and to invite them on the site walk.

Jeanne Matsumoto, 
DTSC

Sherry Cordova, Cocopah Indian 
Tribe (left a message) 12/6/2006

 Called to schedule meeting with Tribal 
representative on January 16, 17, 18, 19 (as per 
Karen Baker) and to invite them on the site walk.

Jeanne Matsumoto, 
DTSC

Raymond Torres, Torres-Martinez 
Tribe (left a message) 12/6/2006

 Called to schedule meeting with Tribal 
representative on January 16, 17, 18, 19 (as per 
Karen Baker) and to invite them on the site walk.

Jeanne Matsumoto, 
DTSC

Mike Dean, Twenty-Nine Palms (left 
message with Ruth) 12/6/2006

 Called to schedule meeting with Tribal 
representative on January 16, 17, 18, 19 (as per 
Karen Baker) and to invite them on the site walk.

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai Indian Tribe 12/7/2006

E-mailed maps and directions for site walk on 
12/11/06

Aaron Yue, DTSC Michael Tsosie, CRIT 12/7/2006
Attempted to confirm meeting to discuss project.  
Left message with Ginger in Museum

Dawn Hubbs, 
Hualapai Jeanne Matsumoto, DTSC 12/7/2006

Called Jeanne Matsumoto to confirm she will attend 
site walk on 12/11/06

Karen Baker, DTSC Nora McDowell, FMIT

FMIT:  Leo Leonhart, 
Linda Otero; BLM:  Mary 
Adelzadeh, Timothy Z. 
Smith; DTSC:  Aaron Yue, 
Christopher Guerre, 
Watson Gin, Nancy Long, 
Barbara Coler; PG&E: 
Robert Doss, Yvonne 
Meeks

Aaron Yue, DTSC
Cathy Wolff-White, Indian Tribe 
Reps., Joanna Citron, Leo Leonhart 12/8/2006

Final confirmation and directions to site walk on 
Monday, December 11, 2006

Aaron Yue, DTSC
Leo Leonhart, Linda Otero, Nora 
McDowell, Steve McDonald (FMIT) 12/8/2006

Response to FMIT comments received on 12/5/06 
regarding slant drilling and well installation

Aaron Yue, DTSC CWG, TWG, Indian Reps. 12/8/2006
Final confirmation and directions to site walk on 
12/11/06

DTSC

Fort Mojave:  Leo Leonhart , Phil 
Rosenberg (on behalf of FMIT), 
DTSC, PG&E, BOR, USGS, BLM, 
SWRCB, ADEQ 12/12/2006

Geo/Hydro Technical Work Group Meeting
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DTSC

Fort Mojave:  Linda Otero, Leo 
Leonhart, Phil Rosenberg, Courtney 
Coyle (by phone); CRIT:  Michael 
Tsosie, Lisa Swick, Josh Goodman; 
Hualapai:  Dawn Hubbs; DTSC, 
SWRCB, PG&E, BLM, BOR, 
USEPA, USFWS, USGS, MWD, 
Mohave County Environmental 
Health 12/13/2006

Face-to-face Consultative Work Group Meeting

David Sovereign
Jeanne Matsumoto (caller to 800 
number) 12/18/2006

Called Jeanne for assistance in printing the Home 
Page of the Website and sent e-mail that he was 
able to print it.  

Aaron Yue, DTSC CWG 12/18/2006
Response to FMIT comments received on 12/5/06 
regarding slant drilling and well installation

Aaron Yue, DTSC
Geo/Hydro, CWG, Indian Tribe 
Reps. 12/19/2006

Addendum to Work Plan - request to notify if more 
time needed to review: Work Plan for Hydraulic 
Testing of Bedrock Wells

Aaron Yue, DTSC
EIR, Geo/Hydro, CWG, Indian Tribe 
Reps. 12/19/2006

Forwarded addendum to the Hydraulic Testing 
Work Plan for review and comment by 12/22/06

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps, CWG 12/20/2006

RFI Volume III - Soil Sampling Work Plan for 
SWMUs

Aaron Yue, DTSC Yvonne Meeks, PG&E 12/22/2006

Work Plan Addendum for CA Slant Drilling 
(additional info. to append due to FMIT comments 
dated 10/19/06)

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose 1/2/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
December 2006.

Walter Benvenuto 
(714) 803-3540

Jeanne Matsumoto (caller to 800 
number) 1/3/2007

Left voice mail message for Jeanne - lives at Park 
Moabi - is water safe to drink?  What type of 
filtration should he use?  Referred to Aaron.

Tom Vandenberg, 
SWRCB Aaron Yue 1/3/2007

His communication with Courtney Coyle regarding 
joining them for a tour of the maze, drilling project 
site visit.  Aaron responded that drilling delayed due 
to SHPO consultation.

Hargis & Assoc. for 
FMIT Aaron Yue 1/4/2007

Comments on Addendum #3 to the Floodplain 
Insitu Hex Chrome Reduction Pilot Test Work Plan

Aaron Yue, DTSC CWG, TWG, Indian Reps. 1/5/2007 Invitation to Site tour on Wednesday, 2/22/07
Stakeholders 
interested in 
attending site-walk Lori Hare, DTSC 1/8/2007

Mona Arteaga, Glen Russell, Dawn Arnold, Tom 
Vandenberg, Dawn Duncan-Hubbs, Luke Johnson, 
Robert Lucas

Aaron Yue, DTSC Chairperson Nora McDowell, FMIT 1/12/2007

Response to comments received on 1/4/07 from 
Hargis & Associates on behalf of FMIT:  Insitu 
Floodplain Pilot Study Work Plan

Jeanne Matsumoto, 
DTSC

Chairman Tommy Siyuja, 
Havasupai 1/16/2007

Re:  Potential meeting dates.  Left message with 
Jahmillian

Jeanne Matsumoto, 
DTSC

Mike Jackson Sr., Fort Yuma-
Quechan Tribe 1/16/2007

Re:  Potential meeting dates.  Left voice mail 
message.

Jeanne Matsumoto, 
DTSC

Sherry Cordova, Cocopah Indian 
Tribe 1/16/2007

Re:  Potential meeting dates.  Left voice mail 
message.

Jeanne Matsumoto, 
DTSC

Raymond Torres, Torres-Martinez 
Tribe 1/16/2007

Re:  Potential meeting dates.  Left voice mail 
message.
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Jeanne Matsumoto, 
DTSC Dean Mike, Twenty-nine Palms 1/16/2007

Re:  Potential meeting dates.  Spoke with Ruth.  
Chairman referred to Tribal EPA @760-398-6767.  
Jeanne spoke with Bill Anderson and gave potential 
meeting dates.  His mgmt. out until 1/24/07.  
Jeanne will f/u on 1/25/07

Courtney Coyle, 
FMIT Aaron Yue, DTSC 1/18/2007

Request for cd version of RFI Volume III Soil 
Sampling Work Plan

Linda Otero, FMIT Aaron Yue, DTSC 1/18/2007
Request for cd version of RFI Volume III Soil 
Sampling Work Plan

Watson Gin, DTSC
Charles Vaughn, Chairman, 
Hualapai Indian Tribe 1/25/2007

Follow-up to Charles Vaughn as a follow-up to his 
request for a meeting.  Charles asked that the 
meeting be coordinated with Loretta Jackson at 928-
769-2234

Jeanne Matsumoto, 
DTSC

Loretta Jackson, Hualapai Indian 
Tribe 1/25/2007

Left a message with Marcie requesting a meeting 
possibly for Wed., February 21.

Mona Arteaga, 
DTSC

Scott Kwiatkowski, Yavapai-Prescott 
Tribe 1/25/2007

Contacted their tribe to solicit their interest in a 
meeting with DTSC for a briefing on the Topock 
project

Chris Guerre, DTSC Aaron Yue, DTSC 1/26/2007
Recommendations to Revised Well 
Decommissioning Work Plan for Well PGE-6

Mona Arteaga, 
DTSC Dawn Hubbs, Hualapai Indian Tribe 1/26/2007

Follow-up to call from Watson Gin to tribal chair 
regarding tentative date to meet with tribe on 
2/20/07.  She will call Mona back to confirm.

Dawn Hubbs, 
Hualapai Mona Arteaga, DTSC 1/29/2007

Called Mona in response to her call regarding 
tentative tribal meeting on 2/20/07.

Aaron Yue, DTSC
Geo/Hydro, CWG, Indian Tribe 
Reps. 1/30/2007 Report w/ Calculations of GW background numbers

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose 2/1/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
January 2007.

Aaron Yue, DTSC

Chairperson and Environmental 
Office of the Chemehuevi, Cocopah, 
CRIT, FMIT & Fort Yuma-Quechan 
tribes 2/2/2007

Mailing of cd containing CWG correspondence 
during January 2007

Amelia Flores, Crit Jeanne Matsumoto, DTSC 2/2/2007
Jeanne received a voice mail message from Amelia 
Flores, CRIT

Jeanne Matsumoto, 
DTSC Amelia Flores, CRIT 2/5/2007

Returned call to Amelia Flores, CRIT.  She works in 
the library and had questions about the repository.

Dawn Hubbs, 
Hualapai Aaron Yue, DTSC 2/5/2007

Request for meeting notice for the TWG and CWG 
on 2/21-22 so she can make travel arrangements

DTSC DTSC 2/5/2007
Tribal Video Brown Bag attended by Barbara Coler 
and other staff in Berkley office

Mona Arteaga, 
DTSC Dawn Hubbs, Hualapai Indian Tribe 2/5/2007

Dawn left voice mail message.  Mona returned call 
of where DTSC staying at in Boulder City

Mona Arteaga, 
DTSC Isadora Evanston, FMIT 2/6/2007

E-mailed information and regarding the next CWG 
meeting and hotel locations per her request.

Aaron Yue, DTSC Dawn Hubbs, Hualapai 2/8/2007
E-mail invitation to next TWG and CWG Meetings 
for use in making travel arrangements

Mona Arteaga, 
DTSC

Scott Kwiatkowski, Yavapai-Prescott 
Tribe 2/8/2007

e-maled and left a phone message regarding the 
2/20/07 tribe meeting and encouraged the Yavapai 
tribe attendance
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Aaron Yue, DTSC
Geo/Hydro, CWG, Indian Tribe 
Reps. 2/8/2007 Pulic Notice for the Upland Projects

Leo Leonhart, Hargis 
& Assoc. (for FMIT) Aaron Yue, DTSC, Tim Smith, BLM

C. Coyle, L. Johnson, L. 
Otero, S. McDonald, N. 
McDowell (PG&E), Y. 
Meeks (PG&E) 2/9/2007

Fort Mojave Indian Tribe Preliminary Comments on 
the PG&E November 2006 Draft Document Titled 
RCRA Facility Investigation/Remedial Investigation 
Soil Investigation Work Plan, Part A and December 
11, 2006 Site Walk

DTSC
Geo/Hydro, CWG, Indian Tribe 
Reps. 2/12/2007

Informational notice in preparation of site work to 
install monitoring wells beneath the Colorado River 
to begin 2/14/07

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai Indian Tribe 2/13/2007

Jeanne spoke to Dawn Hubbs regarding 
conference call 2/14/07 for dry run of presentation.

Don Julio Chris Guerre, DTSC 2/14/2007

Question from Topock webiste about GW 
monitoring location map and asked if GW 
monitoring has been expanded south of I-40

Jeanne Matsumoto
Norman Shopay and Jeanne 
Matsumoto 2/15/2007

Response to Comments of the FMIT submitted 
7/6/06

Scott Kwiatkowski, 
Yavapai Tribe Mona Arteaga, DTSC 2/15/2007

Response to invitation to to 2/20/07 that they have 
a scheduling conflict and no one for their Tribe can 
attend

Courtney Coyle 
FMIT Aaron Yue, DTSC 2/16/2007

Requested that Ms. Linda Lewis from her firm 
receive all communications associated with 
upcoming February CWG meeting.

DTSC
Hualapai Tribal Council and DTSC 
(Baker, Yue, Arteaga, Matsumoto) 2/20/2007

Provided overview of regulatory process for site 
remediation and update on site investigation and 
upcoming work

DTSC

Fort Mojave:  Phil Rosenberg, Luke 
Johnson; Hualapai:  Dawn Hubbs; 
DTSC, PG&E, USEPA, BLM, 
USGS, RWQCB, SWRCB 2/21/2007 Geo/Hydro Technical Work Group Meeting

DTSC

Fort Mojave:  Luke Johnson, Linda 
Otero, Phil Rosenberg, Leo 
Leonhart (by phone), Linda Lewis; 
CRIT:  Michael Tsosie, Lisa Swick; 
Hualapai:  Dawn Hubbs; DTSC, 
RWQCB, SWRCB, PG&E, BLM, 
BOR, DOI, USEPA, USFWS, MWD, 
ADEQ 2/22/2007 Face-to-face Consultative Work Group Meeting

Jody Sparks, MWD Lori Hare/Aaron Yue, DTSC 2/22/2007

E-mailed question of discussion at CWG between 
tribal members regarding "Spiritual negativity" - 
what were their names and which tribes do they 
represent?

Aaron Yue, DTSC Jody Sparks, MWD 2/22/2007
Response to her question:  Dawn Hubbs, Hualapai 
and Mike Tsosie, CRIT

Yvonne Meeks, 
PG&E Aaron Yue, DTSC 2/23/2007

Responses from PG&E to comments from FMIT 
(12/22/06) and USGS (12/21/06):  Work Plan for 
Hydraulic Testing of Bedrock Wells

Jeanne Matsumoto, 
DTSC Lori Hare, DTSC 2/26/2007

Informed Lori that Dawn Hubbs, Hualapai, 
requested that all documents sent out as e-mail 
also be mailed as hard copy.

Dawn Hubbs, 
Hualapai Jeanne Matsumoto, DTSC 2/26/2007

Requested that all documents sent out as email 
also be mailed as hard copy.  Computer system 
used by Hualapai is old and can not accommodate 
the docs DTSC sends out.

Peter Martin, USGS Aaron Yue, DTSC 2/28/2007
Comments for the Groundwater Background Study 
Steps 3 & 4 Results

DTSC
FMIT:  Philip Rosenberg; DTSC, 
PG&E, USGS 3/1/2007 MW-52 Well Screen Call

Karen Baker, DTSC
Aaron Yue, Chris Guerre, Greg 
Neal, DTSC 3/1/2007 Comments that went to PG&E on RFI V. 1
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Leo Leonhart, Hargis 
& Assoc. (for FMIT)

Aaron Yue, DTSC & Tim Smith, 
BLM 3/2/2007

FMIT preliminary comments on "Groundwater 
Background Study, Steps 3 & 4 Results"

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 3/2/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
February 2007.

PG&E Jeanne Matsumoto, DTSC 3/6/2007
Sent Jeanne DVD containing photos taken during 
the settlement news conference.

Terry Roberts, 
Director, State 
Clearing House Aaron Yue, DTSC 3/9/2007

List of state agencies that reviewed and comments 
received on neg deg for Upland In Situ

Yvonne Meeks, 
PG&E Aaron Yue, DTSC 3/15/2007

PG&E responses to FMIT comments on Well PGE-
6 Decommissionong Evaluation, Well 
Decommmissioning Workplan, and Revised 
Decommissioning Workplan:  Hargis & Associates 
letter dated 3/31/06, Luce Forward Hamilton & 
Scripps letter dated 12/22/06

Karen Baker, DTSC Nora McDowell, FMIT

FMIT:  Leo Leonhart, 
Linda Otero, Steven 
McDonald; BLM: Mary 
Adelzadeh, Timothy Z. 
Smith; SWRCB: Tom 
Vandenberg; CRWQCB: 
Robert Perdue; DTSC:  
Aaron Yue, Chris Guerre, 
Watson Gin, Nancy Long, 
Barbara Coler; PG&E: 
Robert Doss, Yvonne 
Meeks 3/20/2007

Response to Fort Mojave Indian Tribe Comments 
on Upland Project Associated with the PG&E 
Topock Compressor Station

Aaron Yue, DTSC

Mr. Dave Singleton, Program 
Analyst, Native American Heritage 
Commission, 915 Capital Mall, 
Room 364, Sacramento, CA 95814 3/20/2007

Response to comments received on 2/22/07 on 
neg dec for Upland Insitu, Aquifer Testing, GW 
Well Maintenance and well decommissioning 
project

Aaron Yue, DTSC
Mr. Singleton, Native American 
Heritage Commission 3/20/2007

Response to comments dated 2/22/07on proposed 
negative declaration for Upland In-Situ Pilot Test

Aaron Yue, DTSC
Mr. Singleton, Native American 
Heritage Commission 3/20/2007

Response to comments dated 2/22/07on proposed 
negative declaration for Upland In-Situ Pilot Test

Aaron Yue, DTSC John Earle, USFWS 3/20/2007
Response to comments dated 11/6/06 on Upland In-
Situ Pilot Study Work Plan dated 9/29/06
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Aaron Yue, DTSC

Nora McDowell, FMIT; cc:  Leo 
Leonhart, Hargis & Assoc.; Linda 
Otero, FMIT, Mary Adelzadeh, BLM, 
Aaron Yue, DTSC, Steven 
McDonald, Luce, Forward, Hamilton 
& Scripps, Tom Vandenberg, 
SWRCB; Robert Perdue, 
CRWQCB; Chris Guerre, DTSC, 
Watson Gin, DTSC, Nancy Long, 
DTSC, Barbara Coler, DTSC; 
Robert Doss PG&E; Yvonne Meeks, 
DTSC; Tim Smith, BLM

3/20/2007

Response to FMIT Comments to:  1) DTSC's Initial 
Study and Proposed Neg Dec re:  Analysis of 
Potential Impacts to a Proposed In-Situ Hex 
Chrom. Reduction Pilot Test, Proposed Aquifer 
Testing & Maintenance at 3 GW wellss, & the 
decommissioning of a 4th well near the PG&E 
Topock Comp. station dated 3/8/07; 2) Hydraulic 
Workplan dated 12/22/06; 3)  Remaining Concerns 
on doc "In Situ Hex Chrom. Reduction Pilot Test 
WP Upland Plume Treatment dated 12/15/06.

Aaron Yue, DTSC Peter Martin, USGS
CWG, Geo/Hydro, Indian 
tribes 3/20/2007

Response to comments on Upland In-Situ Pilot 
Study Work Plan dated 9/29/06

Aaron Yue, DTSC John Earle, USFWS 3/20/2007
Response to comments received on 11/6/06 
concerning the 9/29/06 Workplan.

Wayne & Patricia 
Thornton, Park 
Moabi Residents 
Jan. - March Aaron Yue, DTSC 3/21/2007

Concern about contamination at the Park Moabi 
drinking water well and request for current fresh 
water analysis including heavy metals

DTSC

Fort Mojave:  Leo Leonhart , Phil 
Rosenberg (on behalf of FMIT), 
DTSC, PG&E, USGS 3/26/2007 MW-53 Well Screen Call

DTSC DTSC 3/26/2007

Video viewing of "In Light of Reverence, Wintu 
Indian Tribe":  Karen Baker, Chris Guerre, Mona 
Arteaga, Aaron Yue, Greg Neal, Riz Sarmiento, 
Jeanne Matsumoto, Lori Hare

Aaron Yue, DTSC Peter Martin, USGS 3/28/2007

Response to comments on the Work Plan & 
Addendum dated 12/21/06:  Work Plan for 
Hydraulic Testing of Bedrock Wells

Aaron Yue, DTSC Yvonne Meeks, PG&E
EIR, Geo/Hydro, CWG, 
Indian Tribe Reps. 3/28/2007

Conditional Approval of Well PGE-6 Revised 
Decommissioning Work Plan

Aaron Yue, DTSC Yvonne Meeks, PG&E
EIR, Geo/Hydro, CWG, 
Indian Tribe Reps. 4/2/2007

Conditional Approval of Work Plan for Hydraulic 
Testing in Bedrock Wells

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 4/2/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
March 2007.

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai 4/12/2007

Follow-up on request to receive hard copies and if 
hard copies/cd's is suitable to her needs.

Jeanne Matsumoto, 
DTSC

Jill McCormick, Cocopah Indian 
Tribe 4/12/2007

Requested to be changed to Secondary contact on 
the list.  Jeanne inquired about interest in a 
meeting/update.  Jill responded that probably not 
interested at this time.  Invited to 4/18 CWG.

Chris Guerre, DTSC CWG, Geo/Hydro, Indian tribes 4/13/2007
Phase II Chromium Isotope Study for 
Review/Comment

DTSC

CRIT: Michael Tsosie and Charles 
Land; DTSC: Karen Baker, Mona 
Arteaga, Jeanne Matsumoto 4/17/2007

Topics of discussion included Tribal resolution 
related to PG&E Topock project, schedule and 
process for EIR and cultural resource concerns for 
EIR, and CRIT concerns regarding BLM Cultural 
Resources Management Plan for IM3.
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DTSC

Fort Mojave:  Linda Otero, Leo 
Leonhart, Leo Lemarky (by phone); 
CRIT:  Michael Tsosie, Lisa Swick, 
Gary Hansen; Hualapai:  Dawn 
Hubbs; DTSC, PG&E, CRWQCB, 
BLM, USEPA, USFWS, MWD, 
Mojave County 4/18/2007

Face-to-face Consultative Work Group Meeting

Chris Guerre, DTSC Alison Jones, Arcadis PG&E 4/23/2007
Acceptance of proposal to statisfy DTSC's condition 
#2 on 4/4/07 approval

Arizona State Parks Jerry Smith, ADEQ 4/23/2007

ADEQ review of work plan for Groundwater 
characterization on the Arizona Shore of the 
Colorado River at Topock

Michael Tsosie, 
CRIT

Watson Gin, Aaron Yue, Karen 
Baker, DTSC 4/25/2007

Provided a copy of the recent CRIT Resolution 
related to PG&E Topock project. 

Chris Guerre, DTSC Yvonne Meeks, PG&E 4/27/2007
Approval of Phase II Chromium Isotope Study 
dated 4/6/07

Aaron Yue, DTSC Yvonne Meeks, PG&E 5/1/2007
DTSC approval of proposed Anaerobic Core Test 
Work Plan dated 6/2/06

Aaron Yue, DTSC

Tribal Reps:  Chemehuevi, 
Cocopah, CRIT, FMIT, Fort Yuma-
Quechan, Hualapai 5/2/2007

CD containing CWG correspondence from April 
2007

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 5/2/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
April 2007.

Aaron Yue, DTSC Mr. von Hamm, MWD 5/7/2007
Response to phone inquiry by e-mail since not able 
to reach him by phone.

Watson Gin, DTSC Hualapai Chairman Charles Vaugn 5/8/2007
Thank you letter and followup to meeting with the 
Hualapai Tribal Council in February 2007. 

Aaron Yue, DTSC
Yvonne Meeks and Julie Eakins, 
PG&E 

EIR, Geo/Hydro, CWG, 
Indian Tribe Reps. 5/9/2007

DTSC comments from Greg Neal to the September 
2006 RFI Report, Volume 1

ADEQ Yvonne Meeks, PG&E 5/10/2007

ADEQ comments to PG&E on revised work plan 
received 5/5/07 for groundwater characterization on 
Arizona shore of the Colorado River

Yvonne Meeks, 
PG&E Linda Otero, FMIT 

PG&E & Karen Baker, 
DTSC) 5/14/2007 Plans to revise drilling method at MW-24 bench

Aaron Yue, DTSC Yvonne Meeks, PG&E 5/15/2007
Consolidated comments on previously approved 
CMS Work Plan

Leo Leonhart, Hargis 
& Associates for 
FMIT Yvonne Meeks, PG&E 5/15/2007

Request for information/explanations on plans to 
revise drilling method at MW-24 Bench

Yvonne Meeks, 
PG&E

Leo Leonhart, Hargis & Associates, 
FMIT

Courtney Coyle, FMIT; 
Juan Jayo, Dave Gilbert, 
PG&E 5/18/2007

Answers to questions regarding Upland Pilot 
Drilling rig change

Aaron Yue, DTSC Geo/Hydro, CWG and Tribe reps. 5/18/2007
ADEQ comments to PG&E on revised Arizona Well 
Work Plan

Aaron Yue, DTSC
Indian Tribes, CH2M Hill, DOI, 
DTSC 5/25/2007

DTSC and DOI comments on the Part A Soil 
Sampling Work Plan

CH2M Hill USFWS, BLM, DTSC, PG&E 5/30/2007
Biological Resources Completion Report for the 
California Slant Drilling Project

Aaron Yue, DTSC PG&E, CH2M Hill 
Geo/Hydro, EIR Group, 
CWG, Indian Tribes 5/30/2007

DTSC concurrence with change in drilling method 
from Rotosonic to Mud-Rotory
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DTSC

Fort Mojave: Chairwoman Nora 
McDowell, Linda Otero, Steve 
McDonald, Courtney Coyle, Leo 
Leonhart; DTSC: Watson Gin, 
Karen Baker 5/31/2007

Meeting between DTSC and FMIT to discuss 
issues related to Interim Measures #3, upland in-
situ pilot test, slant drilling in Arizona, and CEQA.  

Karen Baker, DTSC Nora McDowell, FMIT 6/4/2007
Copy of PG&E's Programmatic Project Proposal 
((Response to action item from 12/4/06 meeting)

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 6/4/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
May 2007.

Karen Baker, DTSC FMIT Watson Gin, DTSC 6/4/2007 PDF of MWD Board Notes (link no longer worked)

Laura Rainey, DTSC Aaron Yue, DTSC 6/7/2007
Comments on Groundwater Background Study, 
Steps 3 and 4 Results

Karen Baker, DTSC
FMIT:  Linda Otero, Leo Leonhart; 
DTSC:  Aaron Yue, Watson Gin 6/8/2007

DTSC response to FMIT comments on RFI/RI Soil 
Sampling Work Plan Part A

DTSC

Philip Rosenberg (on behalf of 
FMIT); DTSC, PG&E, USGS, 
USBOR, MWD 6/11/2007 Geo/Hydro Technical Work Group Meeting

Aaron Yue, DTSC CWG, Geo/Hydro, Indian Tribe reps 6/11/2007
DTSC response to FMIT comments on RFI/RI Soil 
Sampling Work Plan Part A

Steven McDonald, 
Luce Forward & 
Hamilton (for FMIT) John Earle, USFWS 6/13/2007

Response to John Earle's e-mail of 6/6/07 
regarding Topock Wastewater Release on 5/24/07

Dennis Longknife, 
Jr., CRIT Jeanne Matsumoto, DTSC 6/13/2007

In response to his call, Jeanne e-mailed him CWG 
agenda

Dennis Longknife, 
Jr., CRIT DTSC 6/14/2007 Received request to join the CWG
Jeanne Matsumoto, 
DTSC Tricia - CRIT Museum 6/14/2007

Jeanne faxed Tricia CWG agenda in response to 
Call from M. Tsosie to M. Arteaga

Aaron Yue, DTSC Steve Bigley, CVWD 6/18/2007 Sent all handouts for CWG meeting

Aaron Yue, DTSC Aaron Yue, DTSC 6/20/2007
Request to review project schedule and submit 
comments to him by 7/27/07

DTSC

Fort Mojave:  Timothy Williams, 
Linda Otero, Luke Johnson, Michael 
Sullivan, Leo Leonhart, Courtney 
Coyle, Steven McDonald; 
Chemeheuvi:  Dennis Fagundes (by 
phone); CRIT:  Michael Tsosie, Lisa 
Swick; DTSC, SWRCB, CRB, 
SDCWA, CVWD, PG&E, BLM, 
BOR, DOI, USEPA, USFWS, MWD, 
ADEQ 6/20/2007 Face-to-face Consultative Work Group Meeting

CH2M Hill Chris Guerre, DTSC 6/21/2007
Revised proposed procedure for sampling well MW-
23

Karen Baker, DTSC DOI, FMIT Legal, BLM, DTSC 6/21/2007 DTSC Position on Arizona Drilling

Karen Baker, DTSC FMIT PG&E, DTSC 6/25/2007
Copy of the EIR Contract between PG&E and 
EDAW as follow-up to 5/31/07 meeting

Aaron Yue, DTSC
Chairman Eddy and Michael Tsosie, 
CRIT 6/26/2007

Inquiry as to whether Mr. Dennis Longknife, Jr. 
should be added as member of CWG.
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Michele Easley, BLM Aaron Yue, DTSC 6/26/2007
BLM's comments on PG&E's Batch Treatment 
Facility Decommissioning Work Plan

Michael Sullivan for 
FMIT

Aaron Yue, DTSC and Michele 
Easley, BLM

FMIT:  Timothy Williams, 
Linda Otero, Luke 
Johnson, Courtney Coyle, 
Steve McDonald, Leo 
Leonhart; PG&E:  Yvonne 
Meeks; BLM:  Mary Long 6/29/2007

Comments on RFI/RI Workplan:  Soils Site 
Workplan Part A

Aaron Yue, DTSC
Geo/Hydro, EIR Group, CWG, 
Indian Tribes 7/2/2007 Revised CMS for 30-Day Review

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Nora 
McDowell, Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 7/2/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
June 2007.

Maureen Gorsen 
(DTSC)

Tommy Siyuja (Havasupai), Dean 
Mike (Twenty-Nine Palms), Ernest 
Jones, Sr. (Yavapai-Prescott), Mike 
Jackson (Fort Yuma-Quechan), 
Raymond Torres (Torres-Martinez 
Desert Cahuilla), Sherry Cordova 
(Cocopah)

Jeanne Matsumoto, 
Watson Gin, Karen Baker 
(DTSC) 7/9/2007

Letters folllowing up on calls from PP regarding 
tentative meetings to provide an update on the 
status of the PG&E Topock environmental 
investigation

Maureen Gorsen, 
DTSC

Chairs of Twenty-Nine Palms, 
Yavapai-Prescott, Havasupai, 
Cocopah, Torres-Martinez, Desert 
Cahuilla, Fort Yuma-Quechan 
Indian Tribes 7/9/2007

Invitation to call Jeanne Matsumoto to schedule a 
meeting with the DTSC PG&E team

Denise Landstedt, 
SDCWA Aaron Yue, DTSC 7/18/2007

Comments from San Diego County Water Authority 
to the CMS

Aaron Yue, DTSC Steve Bigley, CVWD 7/18/2007
Follow-up on interest in joining the CWG,  Sent 
CMS WP and CWG Charter

Aaron Yue, DTSC Steve Bigley, CVWD 7/18/2007
Aaron agreed to put him on e-mail distribution for 
now and leave off CWG contact list.

Darrel Mike, 
Chairman, 29 Palms 
IT Jeanne Matsumoto, DTSC 7/19/2007

Darrel Mike called Jeanne Matsumoto.  He stated 
that Jeanne should contact the Tribe's EPA 
Director, Marshall Cheung to arrange for the 
Council to meeting with DTSC and to explain to Mr. 
Cheung "How does this pertain to us"

Courtney Coyle, 
FMIT Aaron Yue, DTSC

S. McDonald, L Otero, L. 
Leonhart (FMIT) 7/23/2007 Comments on Topock Remediation Schedules

Christina Hong, 
CH2M Hill Aaron Yue, DTSC 7/26/2007

PG&E comments on Topock Remediation 
Schedule

Bart Koch, MWD Aaron Yue, DTSC

Eric Fordham, 
Geopentech, David 
Pettijohn, WRD 7/27/2007 Comments on Topock Remediation Schedules

Kris Doebbler, DOI Aaron Yue, DTSC 7/30/2007
Revised response to DTSC's request for comments 
on Topock Remediation Schedule

Jeanne Matsumoto, 
DTSC Michael Tsosie, CRIT 8/1/2007

Faxed e-mail regarding CWG including 
confirmation that will fax agenda when available.

DTSC

Mojave:  Leo Leonhart (on behalf of 
FMIT); DTSC, PG&E, BOR, USGS, 
DOI, MWD 8/2/2007 Geo/Hydro Technical Work Group Meeting
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 8/2/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
July 2007.

Aaron Yue, DTSC Yvonne Meeks, PG&E 8/10/2007
RFI Part A Soil Sampling WP:  DTSC comments 
and conditional approval.

DTSC

Mojave:  Linda Otero, Steven 
McDonald (by phone); CRIT:  
Michael Tsosie, Lisa Swick; 
Hualapai:  Dawn Hubbs; DTSC, 
RWQCB, SWRCB, CRB, SDCWA, 
PG&E, BLM, BOR, DOI, USFWS, 
MWD, ADEQ, Mojave Co. 8/15/2007 Face-to-face Consultative Work Group Meeting

Aaron Yue, DTSC Yvonne Meeks, Julie Eakins, PG&E
Geo/Hydro, EIR Group, 
CWG, Indian Tribes 8/17/2007 Formal Revised RFI Volume 1 Acceptance Letter

Steve McDonald, 
FMIT Aaron Yue, DTSC 8/20/2007

Comments to Action Item Table from June 2007 
CWG Meeting

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai 8/21/2007

Trying to find date for communication protocol 
meeting with Hualapai

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai 8/21/2007 e-mailed draft communication protocol

Dawn Hubbs, 
Hualapai Jeanne Matsumoto, DTSC 8/24/2007

Response that she will run a potential meeting date 
by Loretta Jackson when she returns

Aaron Yue, DTSC
PGE, EIR, Geo/Hydro, Indian Tribe 
Reps, CWG 8/31/2007

Joint formal comments from DTSC and DOI on the 
May 30, 2006 Soil and Sediment Data Usability 
Assessment Technical Memorandum.

Aaron Yue, DTSC
PG&E, EIR, Geo/Hydro, CWG, 
Indian Tribe Reps. 9/3/2007

DTSC review of June 2007 Revised CMS/FS Work 
Plan.  DTSC comments and stakeholder comments 
sent for PG&E review.  DTSC requests PG&E to 
provide responses to the work plan comments by 
9/24/07.  Stakeholders who provided comments:  
MWD, DOI, Hargis & Assoc. for FMIT, SDCWA.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 9/4/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the months of 
August 2007.

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai 9/17/2007

Follow-up on call to Travis and e-mail that she will 
call at 10:00 AM on 9/17 to try and schedule 
meeting date

Aaron Yue, DTSC PG&E, DOI 9/19/2007
Final version of DTSC comments to the 12/5/06 
RFI Volume 2 Response to comment.

Jeanne Matsumoto, 
DTSC

Dr. M. Cheung, 29 Palms Indian 
Tribe 10/1/2007

Offered to schedule a meeting/project update.  Ann 
Chung took message and will relay to Dr. Cheung

Aaron Yue, DTSC Ann Cheung, 29 Palms Indian Tribe 10/1/2007 Scheduled tentative meeting for 10/22/07
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 10/2/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
September 2007.

Aaron Yue, DTSC
Geo/Hydro, EIR Group, CWG, 
Indian Tribes 10/5/2007

Response to CWG action item 4/19/06.3 where 
Courtney Coyle, FMIT, asked for final remedy dates 
anticipated in the past.  Table was submitted.

Jeanne Matsumoto, 
DTSC Michael Tsosie, CRIT 10/9/2007 Faxed CWG Agenda

DTSC

Mojave:  Leo Leonhart (on behalf of 
FMIT); DTSC, PG&E, BOR, USGS, 
DOI, MWD, BLM 10/16/2007 Geo/Hydro Technical Work Group Meeting

DTSC

Mojave:  Leo Leonhart, Courtney 
Coyle; CRIT:  Gregg de Bie, Nancy 
Shopay; DTSC, CRB, RWQCB, 
SDCWA, BLM, BOR, USEPA, 
USFWS, MWD, ADEQ 10/17/2007 Face-to-face Consultative Work Group Meeting

Dave Singleton, 
NAHC Jamie Cleland, EDAW 10/18/2007 Comments to Proposed EIR

Aaron Yue, DTSC
Dr. Cheung and Mr. Anderson, 29 
Palms 10/24/2007

Forwarded most recent quarter and annual 
monitoring reports and informed added to e-mail 
distribution to receive future reports.  Also, will 
discuss mater of additional tribal drinking water 
monitoring for hex chrome with PG&E and Federal 
agencies.

Aaron Yue, DTSC Cathy Wolff-White, BLM

Kare Baker, Kathie 
Schievelbein, William 
Beckman, Kris Doebbler 10/25/2007

How did BLM establish the current nine tribes for 
communication and consultation?  29 Palms Band 
of Mission Indians EPA Didrector says we should 
be contacting other tribes which uses the Colorado 
River recharge for water supply

Aaron Yue, DTSC
Leo Leonhart and Linda Otero, 
FMIT 10/29/2007

Heads up that DTSC issuing request to PG&E to 
prepare a work plan to investigate groundwater 
near the East Ravine

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 11/2/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
October 2007.

Nancy Shopay, 
CRITs Aaron Yue, DTSC 11/20/2007

Nancy Shopay representing CRIT scheduled a file 
review for 11/27/07.  Aaron followed-up to see if 
she was still coming and offered to send cd of 
CWG correspondence from January 2007 - 
present.  She postponed the file review to January.  
CD was given to her at the December CWG.

Chris Guerre, DTSC Aaron Yue, DTSC 11/30/2007
Comments on Groundwater Background Study, 
Steps 3 and 4 Results
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 12/5/2007

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
November 2007.

DTSC

Mojave:  Luke Johnson, Christine 
Medley, Leo Lemarky, Courtney 
Coyle (by phone); CRIT:  Michael 
Tsosie, Lisa Swick, Nancy Shopay; 
Hualapai:  Daw Hubbs; DTSC, 
RWQCB, CRB, PG&E, BLM, BOR, 
DOI, MWD, ADEQ 12/12/2007 Face-to-face Consultative Work Group Meeting

Jeanne Matsumoto, 
DTSC Karen Baker, DTSC 12/13/2007 PG&E Tribal Communication Protocols

Chris Guerre, DTSC
Geo/Hydro, EIR Group, CWG, 
Indian Tribes 12/13/2007

East Ravine Groundwater Investigation Work Plan 
for review and comment.

Chris Guerre, DTSC
Geo/Hydro, EIR Group, CWG, 
Indian Tribes 12/13/2007

Informed that East Ravine Groundwater 
Investigation Work Plan is on the ftp site with link to 
it for members unable to open the large document

Chris Guerre, DTSC
Geo/Hydro, EIR Group, CWG, 
Indian Tribes 12/17/2007 RFI/RI Soil Investigation Work Plan Part B

Chris Guerre, DTSC Nancy Shopay, Envirometrix, CRIT 12/19/2007 Sent all TWG handouts from 12/11/07.

Karen Baker, DTSC Courtney Coyle, FMIT 12/21/2007

Karen's response to Courtney's inquiry regarding 
inclusion of the barrier wall technology on the 
December TWG agenda

Leo Leonhart, Hargis 
& Assoc. (for FMIT)

Aaron Yue, DTSC, Steve Politsch, 
BOM

C. Coyle, W. Donaldson, 
J. Earle, M. Gorsen, L. 
Johnson, S. McDonald, L. 
Otero, M. Sullivan, T. 
Williams 12/28/2007

Fort Mojave Indian Tribe Comment on PG&E, 
December 11, 2007 document titled Work Plan for 
East Ravine Groundwater Investigation PG&E 
Compressor Station, Needles, CA

Gregg de Bie, 
Michael Tsosie, 
CRITs Aaron Yue, DTSC

CRITs Tribal Council, 
Enviromextrix 12/28/2007 Comments on East Ravine Study for Topock

Karen Baker, DTSC Yvonne Meeks, PG&E 1/7/2008

Comments on the East Ravine Groundwater 
Investigation Report from DTSC, Leo Leonhart, 
FMIT, Bart Koch, MWD, Gregg de Bie, CRIT, 

Jeanne Matsumoto, 
DTSC Lisa Swick, CRIT 1/7/2008

Requested that Jeanne give her dates and 
locations of CWG meetings from January 2007 to 
present.  Jeanne confirmed the info with Lori and 
faxed to Lisa Swick.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 1/7/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
December 2007.
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Lori Hare, DTSC Michael Tsosie, CRIT 1/11/2008

Called Michael Tsosie to ask if he has an alternate 
e-mail address - emails coming back as 
undeliverable.  Neola from the CRIT museum 
returned my called and gave me a new e-mail 
address to use.

Maureen Gorsen, 
DTSC

Ernest Jones (Yavapai-Prescott), 
Raymond Torres (Torres-Martinez), 
Dean Mike (Twenty-Nine Palms), 
Sherry Cordova (Cocopah)Tommy 
Siyuja (Havasupai), Timothy 
Williams (FMIT), Mike Jackson (Fort 
Yuma-Quechan), Charles Wood 
(Chemeheuvi), Daniel Eddy, Jr. 
(CRIT), Charles Vaughn (Hualapai), 

Terry Taminen, Jerry 
Mairani, Watson Gin 1/11/2008

Invitation to "Topock Breakthrough Summit" on 
2/27-2/28/08.  Mini Summit on 1/25/08.

Maureen Gorsen, 
DTSC

William Morrow, Dave Gilbert 
(PG&E), Elaine Zielinski (BLM), 
Benjamin N. Tuggle, Steve Spangle, 
Denise Baker, Johne Earle 
(USFWS), Lorri Gray, Michael 
Biever (BOR), Kris Doebbler (BLM), 
Willie Taylor (DOI), Jeffrey 
Kightlinger, Eddie Rigdon (MWD), 
Steve Owens (ADEQ), Wayne 
Nastri, Jean Gamache (USEPA), 
Gerald Zimmerman, Robert Perdue, 
Abbas Amirteymoori (CRB), Helen 
Hankins (AZ BLM), Michael Fulton, 
Jerry Smit (ADEQ), Tom 
Vandenberg (CRWQCB)

Casey Padgett (DOI), 
Arlene Kabei, Jeff Scott 
(USEPA), Bart Koch 
(MWD), Bob Howard 
(PG&E) 1/15/2008

Invitation to 2/27 and 2/28/08 mini-summits.  
Invitation to mini summit on process improvement 
and technical cleanup for government 
representatives and PG&E on 2/8/08.

Gregg de Bie, CRITs Aaron Yue, DTSC

Michael Tsosie, CRITs, 
Karen Baker, DTSC, Chris 
Guerre, DTSC 1/18/2008

Comments on RCRA Facility Investigation/ 
Remedial Investigation Work Plan, Part B, PG&E 
Topock Compressor Station, Needles, CA

Maureen Gorsen, 
DTSC

Greg Glassco (Yavapai-Prescott); 
Timothy Williams, Linda Otero 
(FMIT); Ron Escobar, Gilbert Parra 
(Chemeheuvi); Lisa Swick, Nancy 
Shopay (CRITs); Dawn Hubbs 
(Hualapai) 1/25/2008

Tribal Mini-Summit to prepare for upcoming Topock 
Breakthrough Summit on February 27-28, 2008

Yvonne Meeks, 
PG&E

Aaron Yue, DTSC and Kris 
Doebbler, BLM 2/1/2008

Responses to comments on the work plan for the 
east ravine groundwater investigation

Maureen Gorsen, 
DTSC

Tim Williams, Linda Otero (FMIT), 
Lisa Swick, Nancy Shopay (CRIT), 
Ron Escobar, Gilbert Parra 
(Chemehuevi), Greg Glassco 
(Yavapai-Prescott), Dawn Hubbs 
(Hualapai)

Terry Taminen, Jerry 
Mairani, Watson Gin, 
Roberta Reyes Codero, 
J.D. 2/1/2008

Thank you for attending Topock Mini Summit on 
1/25/08
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 2/1/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
January 2008.

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai 2/6/2008

Discussed draft communication protocol between 
DTSC and Hualapai tribe and e-mail summary of 
discussion.  Charles Vaughn and Sherry Counts to 
receive Gov to Gov communications; Loretta 
Jackson-Kelly/Dawn Hubbs day to day coordination 
of project related activities with DTSC.

Maureen Gorsen, 
DTSC

Arlene Kabei, Jean Gamache 
(USEPA); Bob Howard, Dave 
Gilbert (PG&E); Michael Fulton, 
Jerry Smit (ADEQ); Bart Koch, 
Eddie Rigdon (MWD), Helen 
Hankins (AZ BLM); Joe Liebhauser 
(BOR); John Earle, Denise Baker, 
(USFWS); Helen Hankins (BLM); 
Abbas Amirteymoori (CRB); Tom 
Vandenberg, Robert Perdue 
(CRWQCB); Casey Padgett, Kris 
Doebbler (DOI), Watson Gin, Karen 
Baker (DTSC) 2/8/2008

Government Mini-Summit to prepare for upcoming 
Topock Breakthrough Summit on February 27-28, 
2008

Karen Baker, DTSC
Timothy Williams, Courtney Coyle, 
Linda Otero, Nora McDowell-Antone 2/14/2008

Letter to request for tribal input on EIR and Native 
American Communication Response Form

Maureen Gorsen, 
DTSC

Jean Gamache, Arlene Kabei 
(USEPA), Robert Perdue 
(CRWQCB), John Earle (USFWS), 
Dave Gilbert (PG&E), Helen 
Hankins (AZ BLM), Joe Liebhauser 
(BOR), Abbas Amirteymoori (CRB), 
Casey Padgett (DOI), Kris Doebbler 
(BLM), Bart Koch (MWD), Michael 
Fulton (ADEQ), Bob Howard 
(PG&E), Denise Baker (USFWS), 
Jerry Smit (ADEQ), Tom 
Vandenberg (CRWQCB)

Terry Taminen, Jerry 
Mairani, Watson Gin, 
Roberta Reyes Codero, 
J.D. 2/19/2008

Thank you for attending Topock Mini Summit on 
2/8/08 in Los Angeles

Chairman Charles 
Wood, Chemehuevi Jeanne Matsumoto, DTSC 2/20/2008

Returned Native American Communication 
Response Form indicating that he would like to 
participate in the Native American communication 
process.

Charles Wood, 
Chemehuevi Tribe Jeanne Matsumoto, DTSC 2/20/2008

Returned Native American Communication 
Response Form indicate that he would like to 
participate in the Native American communication 
process and be called to discuss the project further

EDAW Michael Tsosie, CRIT 2/20/2008
Follow-up concerning list of questions for 
ethnographic assessment.
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Maureen Gorsen, 
DTSC

Arlene Kabei, Wayne Nastri, Jean 
Gamache (USEPA), Bob Howard, 
Dave Gilbert, Willliam Morrow 
(PG&E), Michael Fulton, Jerry Smit, 
Steve Owens (ADEQ), Bart Koch, 
Jeffrey Kightlinger, Eddie Rigdon 
(MWD), Helen Hankins (AZ BLM), 
Lorri Gray, Michael Biever (BOR), 
John Earle, Denise Baker, Benjamin 
Tuggle, Steve Spangle (USFWS), 
Chris Doebbler, Elaine Zielinski 
(BLM), Abbas Amirteymoori (CRB), 
Tom Vandenberg, Robert Perdue 
(CRWQCB), Casey Padgett, Willie 
Taylor (DOI)

Terry Taminen, Jerry 
Mairani, Watson Gin, 
Roberta Reyes Codero, 
J.D. 2/21/2008

Invitation to Topock Breakthrough Summit in 
Bullhead City, Arizona on February 27-28, 2008

DTSC

Mojave:  Leo Leonhart; CRIT:  
Nancy Shopay; DTSC, PG&E, BOR, 
USGS, DOI, MWD, ADEQ, RWQCB 2/21/2008 Geo/Hydro Technical Work Group Meeting

Dr. Marshall 
Cheung, Twenty-
Nine Palms Jeanne Matsumoto, DTSC 2/25/2008

Returned Native American Communication 
Response Form indicating that he does not have 
any comments at this time.

DTSC

Ernest Jones, Sr., Janet Jones 
(Yavapai-Prescott);  Linda Otero, 
Nora McDowell-Antone, Steven 
McDonald (FMIT); Charles Wood, 
Ron Escobar (Chemeheuvi), 
Richard Armstrong, Michael Tsosie, 
Nancy Shopay (CRIT); Charles 
Vaughn, Loretta Jackson-Kelly, 
Dawn Hubbs (Hualapai); Arlene 
Kabei(USEPA); Bob Howard, Dave 
Gilbert, Juan Jayo (PG&E); Michael 
Fulton (ADEQ); Bart Koch, Eddie 
Rigdon (MWD), Helen Hankins (AZ 
BLM); Joe Liebhauser (BOR); John 
Earle, Denise Baker, (USFWS); 
Helen Hankins (BLM); Abbas 
Amirteymoori (CRB); Tom 
Vandenberg, Robert Perdue 
(CRWQCB); Casey Padgett (DOI), 
Maureen Gorsen, Watson Gin, 
Nancy Long, Karen Baker, Tim 
Ogburn, David Miller (DTSC)

2/27/2008 and 
2/28/08

DTSC Director Maureen Gorsen held the Topock 
Breakthrough Summit with Tribal and Government 
leaders with the goal to improve communications 
and relationships among all stakeholders and to 
protect the Colorado River by reaching a timely 
decision on the cleanup remedy. 

Jeanne Matsumoto, 
DTSC Jill McCormick, Cocopah 2/28/2008

Follow-up call.  Jill will meet with the Tribal Chair 
during the week of 3/3/08 and discuss the 
communication needs of the tribe.

Jeanne Matsumoto, 
DTSC Lisa Wanstall, Cocopah Tribe

Terry Taminen, Jerry 
Mairani, Watson Gin 2/28/2008

Tribal outreach follow-up call.  She will meet with 
the Tribal Chair during the week of 3/3/08 and 
discuss the communication needs of the tribe.  
Jeanne will call again on Monday.

Jeanne Matsumoto, 
DTSC Jill McCormick, Cocopah 2/28/2008

Tribal outreach follow-up call.  She will meet with 
the Tribal Chair during the week of 3/3/08 and 
discuss the communication needs of the tribe.  

Jeanne Matsumoto, 
DTSC Lisa Wanstall, Cocopah Tribe 3/5/2008

Tribal outreach follow-up call.  Lisa will meet with 
the Tribal Chair during the week of 3/3/08 and 
discuss the communication needs of the tribe.
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 3/5/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
February 2008.

Gregg de Bie, CRITs Jeanne Matsumoto, DTSC 3/6/2008

Returned Native American Communication 
Response Form indicating that he would like to 
participate in the Native American communication 
process.

Gregg de Bie, CRIT Aaron Yue, DTSC 3/11/2008
Envirometrix comments to the Groundwater and 
Surface Water Monitorig Report, Third Quality 2007

Karen Baker, DTSC Diane DeLeon, Mike Tsosie (CRIT) 3/12/2008
Request to set up an EIR NOP Scoping meeting 
with the CRIT.

Karen Baker, DTSC Nora McDowell-Antone, FMIT 3/12/2008
Request to set up an EIR NOP Scoping meeting 
with the CRIT.

Jeanne Matsumoto, 
DTSC David Todd, Chemeheuvi 3/13/2008

David Todd has retired and Gilbert Para is now the 
Environmental Director.  Mr. Para is out in training 
all week - Jeanne left a message.

Jeanne Matsumoto, 
DTSC Pauline Jose, Quechan 3/13/2008

Pauline recommended Jeanne speak with Ed 
Williams or Bridget Nash, Preservation Office.  
Jeanne left a message on Bill Hirt's voicemail.

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai 3/13/2008 Jeanne tried to call but there was no answer.
Jeanne Matsumoto, 
DTSC Debi Livesay, Torres-Martinez 3/13/2008 Jeanne left a voice mail message

Jeanne Matsumoto, 
DTSC Scott Kwiatkowski, Yavapai-Prescott 3/13/2008

Stated that the Tribe is supportive of FMIT on this 
project.  They understand that the land is very 
sacred to the FMIT.  The tribe prefers to attend 
meetings with the FMIT and cultural information 
about the area will come from FMIT.  He will 
checkwith the chairman and e-mail a response to 
Jeanne as to what type and where of if they would 
like a meeting.

Jeanne Matsumoto, 
DTSC David Todd, Chemehuevi 3/13/2008

Jeanne was informed that David Todd has retired.  
Gilbert Para is now the Environmental Director 
(same telephone number).  Mr. Para is out all week 
in training.  Jeanne will call again next week.

Jeanne Matsumoto, 
DTSC Pauline Jose, Quechan 3/13/2008

Pauline recommended Jeanne speak with Ed 
Williams or Bridget Nash, Preservation Officer.  
Dialed Eddie William's number and was connected 
to Bill Hirt's voicemail.  Left a message.  Will call 
again on Monday.

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai 3/13/2008 No answer - will try again this afternoon.
Jeanne Matsumoto, 
DTSC Debi Livesay, Torres-Martinez 3/13/2008 Left a voice message - will call again on Monday.
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Jeanne Matsumoto, 
DTSC Scott Kwiatkowski, Yavapai-Prescott 3/13/2008

Scott stated that the Tribe is supportive of FMIT on 
this project.  They understand that the land is very 
sacred to the FMIT.  The tribe typically prefers to 
attend meetings with the FMIT and cultural 
information about the area will come from FMIT.  
He will check with the Chairman and email a 
response to Jeanne as to what type and where or if 
they would like a meeting.

Maureen Gorsen, 
DTSC

Charles Vaughn, Dawn Hubbs, 
Loretta Jackson-Kelly (Hualapai), 
Charles Wood, Ron Escobar 
(Chemehuevi), Linda Otero, Steven 
McDonald, Nora McDowell-Antone 
(FMIT), Michael Tsosie, Nancy 
Shopay, Richard Armstrong (CRIT), 
Ernest Jones, Janet Jones (Yavapai-
Prescott) 3/13/2008

Thank you letter sent for participation at Topock 
Breakthrough Summit on 2/27-28/08

Debi Livesay Jeanne Matsumoto 3/24/2008
Returned Native American Communication 
Response Form

Jeanne Matsumoto, 
DTSC Gilbert Para, Chemehuevi 3/24/2008

Spoke to Mr. Para and he stated that he will ask 
Chairman Wood if he would like an update meeting 
or scoping meeting.  Gilbert will e-mail Jeanne with 
an answer or she can call him again.

Jeanne Matsumoto, 
DTSC Jill McCormick, Cocopah 3/24/2008

Jill met with the Tribal Chair during the week of 
3/3/08 but has not received an answer back.  She 
will meet with the council again next week.  Jill also 
stated that Edmund Dominguez was interested in 
the project.  Jill requested a copy of the AZ fact 
sheet.

Jeanne Matsumoto, 
DTSC Gilbert Para, Chemehuevi Tribe 3/24/2008

Jeanne spoke to Mr. Para and he stated that he will 
ask Chairman Wood if he would like an update 
meeting or scoping meeting.  Gilbert will email 
Jeanne with an answer or Jeanne will call him 
again.

Jeanne Matsumoto, 
DTSC Jill McCormick, Cocopah Tribe 3/24/2008

Jill McCormick met with the Tribal Chair during the 
week of 3/3/08 but has not received an answer 
back.  She will meet with the council again next 
week.  Jill also stated that Edmund Dominguez was 
interested in the project.  Jill requested a copy of 
the AZ fact sheet.

Lori Hare, DTSC
Primary/Secondary contacts of 
CWG, TWG and Tribal Reps. 3/25/2008 Sent requests for contact list review and update

Jeanne Matsumoto, 
DTSC Scott Kwiatkowski, Yavapai-Prescott 3/25/2008

He did ask the council but has not heard back.  He 
will meet with the council again next week.

Jeanne Matsumoto, 
DTSC Jill McCormick, Cocopah 3/25/2008

Has not heard back from the council yet.  As per 
her request, e-mailed a copy of the AZ slant drilling 
fact sheet/work notice.  She did state that Edmund 
Dominguez was interested in te project.

Jeanne Matsumoto, 
DTSC Scott Kwiatkowski, Yavapai-Prescott 3/25/2008

He did ask the council but has not heard back.  He 
will meet with the council again next week.

Jeanne Matsumoto, 
DTSC Jill McCormick, Cocopah Tribe 3/25/2008

Jeanne email a copy of the AZ slant drill fact 
sheet/work notice.  Stated that Edmund Domingues 
is interested in the project.

Aaron Yue, DTSC Yvonne Meeks, PG&E 3/26/2008 DOI Comments on the Part B Soil Work Plan

Aaron Yue, DTSC Yvonne Meeks, Julie Eakins, PG&E
Geo/Hydro, EIR Group, 
CWG, Indian Tribes 3/26/2008

Comments from DTSC, DOI, CRIT and FMIT on 
the December 2007 RFI/RI Soil Investigation Work 
Plan - Part B
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Aaron Yue, DTSC Yvonne Meeks, PG&E 3/28/2008
DTSC, FMIT and CRIT Comments on the February 
2008 Risk Assessment Work Plan

Maureen Gorsen, 
DTSC

Bob Howard, Dave Gilbert, Juan 
Jayo (PG&E), Helen Hankins (AZ 
BLM), Denise Baker, John Earle 
(USFWS), Joe Libhauser (BOR), 
Casey Padgett (DOI), Bart Koch, 
Eddie Rigdon,  (MWD), Michael 
Fulton (ADEQ), Robert Perdue, 
Tom Vandenberg (CRWQCB), 
Arlene Kabei (USEPA), Abbas 
Amirteymoori (CRB) 3/28/2008

Thank you letter and notes sent for participation at 
Topock Breakthrough Summit on 2/27-28/08

DTSC

Mojave:  Luke Johnson, Nora 
McDowell-Antone, Leo Leonhart, 
Courtney Coyle (by phone); CRIT:  
Nancy Shopay; Hualapai:  Dawn 
Hubbs; DTSC; SWRCB, SDCWA, 
PG&E, BLM, BOR, DOI, USEPA, 
USFWS, USGS, MWD, ADEQ, 
Mohave Co. DPH 4/2/2008 Face-to-face Consultative Work Group Meeting

Jeanne Matsumoto, 
DTSC Gregg de Bie, CRIT 4/3/2008 Jeanne left a voice mail message

Karen Baker, DTSC
Diane DeLeon, Mike Tsosie, Nancy 
Shopay (CRIT) 4/3/2008

Sent an e-mail to follow-up on items from the CWG 
meeting and try to set up an EIR Scoping Meeting 
with them.

Jeanne Matsumoto, 
DTSC Gregg de Bie, CRIT 4/3/2008 Jeanne left a message.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Willadena 
Thomas, Lisa Wanstall; CRITs:  
Daniel Eddy, Jr., Michael Tsosie, 
Diane F. De Leon; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 4/7/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
March 2008.

Jeanne Matsumoto, 
DTSC Gilbert Para, Chemehuevi Tribe 4/8/2008

Spoke to Mr. Para and he stated that he spoke with 
Chairman Wood - Chairman said May 1 is okay.  
Jeanne proposed the week of 4/21.  Gilber said he 
would check on 4/28.

Nancy Shopay, CRIT Jeanne Matsumoto, DTSC 4/8/2008
Called Jeanne and suggested shuttle, refreshments 
& room reservation for CRIT June NOP Meeting

Watson Gin, DTSC

Charles Vaughn, Dawn Hubbs, 
Loretta Jackson-Kelly (Hualapai), 
Charles Wood, Ron Escobar 
(Chemehuevi), Linda Otero, Steven 
McDonald, Nora McDowell-Antone 
(FMIT), Michael Tsosie, Nancy 
Shopay, Richard Armstrong (CRIT), 
Ernest Jones, Janet Jones (Yavapai-
Prescott) 4/8/2008

Letter with graphic recording from Topock 
Breakthrough Summit
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Watson Gin, DTSC

Bob Howard, Dave Gilbert, Juan 
Jayo (PG&E), Helen Hankins (AZ 
BLM), Denise Baker, John Earle 
(USFWS), Joe Libhauser (BOR), 
Casey Padgett (DOI), Bart Koch, 
Eddie Rigdon,  (MWD), Michael 
Fulton (ADEQ), Robert Perdue, 
Tom Vandenberg (CRWQCB), 
Arlene Kabei (USEPA), Abbas 
Amirteymoori (CRB) 4/8/2008

Letter with graphic recording from Topock 
Breakthrough Summit

Aaron Yue, DTSC
Debie Livesay, Torres-Martinez 
Desert Cahuilla Indian Trib 4/10/2008

Left voice mail message that calling in response to 
her inquiry regarding the Topock clean-up project 
and the Native American communication process.  
Hoping she will return call.

Aaron Yue, DTSC MWD 4/10/2008

Called to follow-up on their request for a pre-NOP 
meeting.  Bart Koch decided that there would be no 
additional value if we meet at this point.  They are 
satisfied with the information for now.

Debi Livesay Aaron Yue, DTSC 4/10/2008

Returned call. Discussed sampling of sediments in 
river, bedrock caverns and channels, and planning 
of public workshops for the project.  Will take up 
NOP meeting on 5/2 and get back to Aaron.  Aaron 
also referred her to the DTSC-Topock website for 
background info. 

Jeanne Matsumoto, 
DTSC Dawn Hubbs, Hualapai 4/10/2008

E-mailed and left voice mail message to ask for 
assistance in setting up a NOP scoping eeting in 
Peach Springs

Dawn Hubbs, 
Hualapai Jeanne Matsumoto, DTSC 4/10/2008

No answer.  Jeanne left a message and will follow-
up with an e-mail

Aaron Yue, DTSC Debi Livesay, Torres-Martinez 4/10/2008

She is familiar with the Topock project, she wanted 
to know if other tribes had contacted us about this 
project.  Aaron tolder he that we have been actively 
work with the river tribes and that they are engaged 
on this project.  She also wanted to kow if the 
sediments of the river had been sampled and if we 
are concerned with chromium getting into "bedrock 
caverns and channels." and if we are planning and 
public workshop for the project.  I tolder her that we 
are currently planning to public notice the NOP, and 
that the Scoping Meeting does not lend itself to 
much question and answers.  She says she is very 
familiar with the CEQA process.  I did tell her the 
reason for the outreach is to communication and 
provide any info necessary to interested parties 
prior to the NOP on May 2nd.  She says she will 
take it up with the tribe and get back to Aaron if 
they want a meeting.
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Watson Gin, DTSC

Bob Howard, Dave Gilbert (PG&E), 
Casey Padgett, Kris Doebbler (DOI), 
Bart Koch, Eddie Rigdon (MWD), 
Arlene Kabei (USEPA), Jerry 
Mairani (Sacramento Quality), 
Karen Baker, Nancy Long (DTSC), 
Nora McDowell-Antone (FMIT), 
Charles Vaughn, Dawn Hubbs 
(Hualapai), Nancy Shopay (CRIT)

Maureen Gorsen, DTSC, 
Terry Tamminen 4/11/2008

Invitation to Post-Summit Task Force Meeting on 
April 30, 2008 at PG&E Topock Compressor 
Station

Watson Gin, DTSC

Linda Otero, Steven McDonald, 
Nora McDowell-Antone, Courtney 
Coyle (FMIT); Charles Wood 
(Chemehuevi); Charles Vaughn, 
Dawn Hubbs (Hualapai); Lisa Swick, 
Nancy Shopay (CRIT), Nancy 
Shopay (CRIT), Bob Howard, Dave 
Gilbert, Juan Jayo (PG&E); Denise 
Baker, John Earle (USFWS); Casey 
Padgett, Kris Doebbler (DOI); Bart 
Koch (MWD), Arlene Kabei 
(USEPA); Watson Gin, Karen 
Baker, Nancy Long, Jerry Mairani 
(DTSC) 4/30/2008

Follow-up Leadership meeting to the February 
2008 Topock Leadership Partnership meeting to 
begin discussion of action items agreed to at the 
summit: Consultation Process, Clearinghouse, 
Decision Making and CWG, One Stop Permitting 

Karen Baker, DTSC
Courtney Coyle, Nora McDowell, 
FMIT 5/1/2008

Follow-up about setting up a meeting prior to the 
formal EIR NOP scoping meeting - trying to find 
May date they are available:  5/12, 5/16, 5/20, 
5/23?

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Diane F. De Leon, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 5/1/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of April 
2008.

Karen Baker, DTSC
Courtney Coyle, Nora McDowell, 
FMIT 5/2/2008

Reply to Nora McDowell's e-mail asking who should 
be in attendance at the meeting.  

Karen Baker, DTSC Nora McDowell, FMIT

 Aaron Yue & Watson Gin, 
DTSC; Courtney Coyle (on 
behalf of FMIT) 5/2/2008 Proposed discussion items for Pre-NOP meeting

Watson Gin, DTSC

Courtney Coyle (FMIT), Linda Otero 
(FMIT), Steven McDonald (FMIT), 
Nora McDowell-Antone (FMIT), 
Charles Wood (Chemehuevi), 
Charles Vaughn (Hualapai), Dawn 
Hubbs (Hualapai), Lisa Swick 
(CRIT), Nancy Shopay (CRIT), Bob 
Howard (PG&E), Dave Gilbert 
(PG&E), Denis Baker (USFWS), 
John Earle (USFWS), Casey 
Padgett (DOI), Kris Doebbler (DOI), 
Bart Koch (MWD), Arlene Kabei 
(USEPA), Juan Jayo (PG&E)

Maureen Gorsen, DTSC, 
Terry Tamminen, Jerry 
Mairani 5/6/2008

Thank you letter for participating in 4/30/08 Topock 
Summit meeting
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Watson Gin, DTSC

Bob Howard, Dave Gilbert, Juan 
Jayo (PG&E), Denise Baker, John 
Earle (USFWS), Casey Padgett, 
Kris Doebbler (USDOI), Bart Koch 
(MWD), Arlene Kabei (USEPA) 

Maureen Gorsen, DTSC, 
Terry Tamminen, Jerry 
Mairani 5/6/2008 Thank you letter for participating in 4/30/08 meeting

Franklin A. Dancy, 
Morongo Band of 
Mission Indians Aaron Yue, DTSC 5/7/2008 Comments to Notice of Preparation for a Draft EIR

Karen Baker, DTSC
Courtney Coyle, Nora McDowell, 
FMIT 5/8/2008 Call in number for May 12, 2008 meeting

Jill McCormick, 
Cocopah Tribe Jeanne Matsumoto, DTSC 5/8/2008

Cocopah tribe would like a meeting on overview of 
project and wants possible date to take back to the 
counsil.

Aaron Yue, DTSC
Courtney Coyle, FMIT, Heather 
Halsey (EDAW) 5/12/2008

Power point presentation "Topock CEQA Status 
and Schedule" for use at meeting.

Jill McCormick, 
Cocopah Tribe Jeanne Matsumoto, DTSC 5/12/2008

Jill e-mail a request for potential meeting dates to 
bring to Tribal Concil.

Jill McCormick, 
Cocopah Tribe Jeanne Matsumoto, DTSC 5/13/2008 Jeanne e-mail potential dates.

Gail Newton, State 
Lands Commission Aaron Yue, DTSC

State Clearinghouse, 
Susan Young, CSLC, 
Steven Mindt, CSLC 5/14/2008 Comments on NOP for Draft EIR

DTSC

Nancy Shopay, Lisa Swick, Michael 
Tsosie (CRIT), Dawn Hubbs 
(Hualapai), Bart Koch (MWD), Kris 
Doebbler (DOI), Nora McDowell 
(FMIT), Dave Gilbert, Yvonne 
Meeks (PG&E), Ben Chandler 
(Haley & Aldrich), Lisa Micheletti 
Cope (Arcadis), Christina Hong 
(CH2), Jerry Mairani (Sacramento 
Quality) 5/14/2008

Topock Information Clearinghouse  Meeting.  
Primary topic of discussion was purpose of the 
clearinghouse task force and information and 
process improvements. 

Dave Singleton, 
Native American 
Heritage 
Commission Aaron Yue, DTSC State Clearinghouse 5/16/2008

Instruction on NOP/EIR and List of Native American 
Contacts

Michael Sullivan 
(FMIT) Aaron Yue, Rebecca Heick (BLM)

Nora McDowell, Luke 
Johnson, Linda Otero, 
Courtney Coyle, Steve 
McDonald, Yvonne 
Meeks, Leo Leonhart 5/17/2008

Updated comments on Human Health and 
Ecological Risk Assessment Work Plan

Gregg de Bie, CRIT Karen Baker, DTSC Aaron Yue 5/19/2008 CRITS suggestions for CWG agenda items
Michael Zischke, 
Cox Castle

Aaron Yue, Jeanne Matsumoto, 
DTSC 5/20/2008

Request to obtain copy of recording or notes from 
scoping meetings

Michael Sullivan 
(FMIT) Aaron Yue, Rebecca Heick (BLM)

Nora McDowell, Luke 
Johnson, Linda Otero, 
Courtney Coyle, Steve 
McDonald, Yvonne 
Meeks, Leo Leonhart 5/22/2008

Updated comments on Human Health and 
Ecological Risk Assessment Work Plan
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Watson Gin, DTSC

Linda Otero, Steven McDonald, 
Nora McDowell, Courtney Coyle 
(FMIT); Charles Wood, Ron 
Escobar (Chemehuevi); Charles 
Vaughn, Dawn Hubbs, Loretta 
Jackson-Kelly (Hualapai); Michael 
Tsosie, Lisa Swick, Nancy Shopay, 
Richard Armstrong (CRIT); Ernest 
Jones, Sr. (Yavapai-Prescott); Bob 
Howard, Dave Gilbert, Juan Jayo 
(PG&E); Denise Baker, John Earle 
(USFWS); Casey Padgett, Kris 
Doebbler (DOI); Bart Koch, Eddie 
Rigdon (MWD); Arlene Kabei 
(USEPA); Jerry Mairani (Sac 
Quality); Nancy Long, Karen Baker 
(DTSC)

Maureen Gorsen, DTSC, 
Terry Taminen 5/23/2008

Invitation to Post-Summit Task Force Meeting on 
June 10, 2008.  

Timothy Williams, 
FMIT Aaron Yue, DTSC 5/29/2008

FMIT Comments to Environmental Impact Report/ 
Public Scoping Meeting

Karen Baker, DTSC Nora McDowell, FMIT 5/30/2008
Told Nora to go ahead and invite Dr. King to the 
June CWG meeting

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Diane F. De Leon, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 6/2/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of May 
2008.

Jeanne Matsumoto Amber Vanfleet, CRIT 6/6/2008
Thank you for updated information and glad she 
could attend yesterday's meeting.  

DTSC

Task Force and Summit 
Participants: Timothy Williams,  
Linda Otero, Steven McDonald, 
Nora McDowell-Antone, Courtney 
Coyle (FMIT); Charles Wood 
(Chemehuevi); Charles Vaughn, 
Dawn Hubbs (Hualapai); Michael 
Tsosie, Nancy Shopay (CRIT), 
Nancy Shopay (CRIT); Dave 
Gilbert, Juan Jayo, Lisa Cope 
(PG&E); John Earle (USFWS); 
Casey Padgett, Kris Doebbler (DOI); 
Rebecca Heick (BLM); Bart Koch, 
Eddie Rigdon (MWD); Watson Gin, 
Nancy Long, Jerry Mairani, Jeanette 
Sartain (DTSC) 6/10/2008

Post Topock Summit Decision Making Task Force 
Meeting.  Discussion included Advisory Steering 
Committee and Charter

Aaron Yue, DTSC Yvonne Meeks, Julie Eakins, PG&E
EIR Group, Geo/Hydro, 
Indian Tribe Reps., CWG 6/13/2008 CMS Work Plan Approval Letter

Greg deBie, CRIT Aaron Yue
Michael Tsosie, Nancy 
Shopay, CRIT 6/13/2008

Comments on Notice of Preparation for a Draft 
Environmental Impact Report

Krista Doebbler, US 
DOI Yvonne Meeks, PG&E

Aaron Yue,DTSC; Cathy 
Wolff-White, BLM, Cindi 
Hall, FWS, Jeff Smith, 
BOR 6/13/2008

DOI Review of the Revised Groundwater 
Background Study, Steps 3 and 4:  Report of 
Results, January 14, 2008
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Leo Leonhart, FMIT Aaron Yue, DTSC

C. Coyle, B. Heicht, L. 
Johnson, S. McDonald, N. 
McDowell-Antone, Y. 
Meeks, L. Otero, T. 
Williams 6/13/2008

FMIT Comments on PG&E document title Phase II 
Anaerobic Core Testing Summary Report

Aaron Yue, DTSC Yvonne Meeks, Julie Eakins

EIR Group, Geo/Hydro 
TWG; Indian Tribe Reps., 
CWG 6/13/2008

Review of responses to Soil and Sediment Data 
Usability Assessment Tech Memo Comments

Watson Gin TLAB
Maureen Gorsen, Terry 
Tamminent 6/13/2008

Thank you for participation in 6/10/08 meeting and 
upcoming events at Executive Level

Ann Carberry for 
Watson Gin

Task Force and Summit 
Participants: Timothy Williams,  
Linda Otero, Steven McDonald, 
Nora McDowell-Antone, Courtney 
Coyle (FMIT); Charles Wood 
(Chemehuevi); Charles Vaughn, 
Dawn Hubbs (Hualapai); Michael 
Tsosie, Nancy Shopay (CRIT), 
Nancy Shopay (CRIT); Dave 
Gilbert, Juan Jayo, Lisa Cope 
(PG&E); John Earle (USFWS); 
Casey Padgett, Kris Doebbler (DOI); 
Rebecca Heick (BLM); Bart Koch, 
Eddie Rigdon (MWD); Watson Gin, 
Karen Baker, Nancy Long, Jerry 
Mairani, Jeanette Sartain (DTSC)

Loretta Jackson-Kelly 
(Hualapai); Arlene Kabei 
(USEPA); Denise Baker 
(USFWS); Abbas 
Amirteymoori 
(CRB);ronetribe@yahoo.c
om; Robert Perdue 
(RWQCB); Joe 
Liebhauser (BOR);  Helen 
Hankins (BLM); Maureen 
Gorsen (DTSC) 6/13/2008

Notes from June 10, 2008 Topock Summit Decision 
Making Task Force meeting, sample thank you 
letter

Jeanne Matsumoto, 
DTSC Lisa Swick, CRIT 6/16/2008 Jeanne faxed CWG agenda to Michael Tsosie

Steve McDonald, 
FMIT Aaron Yue, DTSC

Dr. King, Courtney Coyle, 
Linda Otero (FMIT) 6/16/2008 Handouts for Dr. King's presentation at the CWG

Ann Carberry, DTSC  Dawn Hubbs, Hualapai
Task for and Summit 
Participants 6/16/2008 Clarification on letter sent out 6/13/08

DTSC

Attendees:  Fort Mojave:  Nora 
McDowell-Antone; CRIT:  Nancy 
Shopay, Lisa Swick; Hualapai:  
Dawn Hubbs; MWD, DTSC, DOI, 
PG&E, Arcadis, CH2M Hill, 
Sacramento Quality 6/17/2008

Clearinghouse Task Force meeting.  Primary topic 
of discussion was tools/approaches to improve 
communication with Leadership of Tribes and other 
stakeholders. 

DTSC

Mojave:  Nora McDowell-Antone, 
Linda Otero, Michael Sullivan (by 
phone), Leo Leonhart, Steven 
McDonald, Rachel Zellner; CRIT:  
Lisa Swick, Nancy Shopay, Gregg 
de Bie (by phone); Cocopah:  Dale 
Phillips; Hualapai:  Dawn Hubbs; 
DTSC, PG&E, CRB, SWRCB, BLM, 
DOI, USEPA, USFWS, MWD, 
ADEQ, Mohave Co. DPH 6/18/2008 Face-to-face Consultative Work Group Meeting

Steven McDonald, 
FMIT Aaron Yue, DTSC 6/19/2008

Request for all documents relating to any request 
from the CRIT to DTSC regarding the agenda items 
for any meetings associated with or pertaining to 
the PG&E Topock Compressor Station Cleanup.

Mike Jackson Jeanne Matsumoto, DTSC 6/23/2008

Jeanne sent e-mail confirm receipt of contact 
information from the topock Website and will add 
him to the project mailing list.
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Karen Baker, DTSC

Clearinghouse Task Force:  Nora 
McDowell-Antone (FMIT); Dawn 
Hubbs (Hualapai); Michael Tsosie, 
Nancy Shopay (CRITs); Bart Koch 
(MWD); Kris Doebbler (DOI); PG&E; 
DTSC 6/23/2008

E-mail draft Communication Survey template for 
stakeholder feedback on impoving communications 
on project.

Dawn Hubbs, 
Hualapai Karen Baker, DTSC 6/24/2008

Responded to request for feedback on draft 
Communication Survey.

Karen Baker, DTSC Dawn Hubbs, Hualapai 6/24/2008
Response to Dawn Hubb's response on draft 
communication survey.

Nancy Shopay, CRIT Aaron Yue, DTSC gdebie@critdoj.com 6/25/2008
CRIT availability on 7/1/08 for conference call 
regarding the proposed agenda.

Aaron Yue, DTSC Nancy Shopay, CRIT 6/26/2008

Informed Nancy that he will be on vacation on 
7/1/08 but is trying to arrange for others to take his 
place.

Nancy Shopay, CRIT Aaron Yue, DTSC 6/26/2008

Suggested to wait until Aaron returns to hold 
conference call since Michael Tsosie is also out of 
office.

Nancy Long, DTSC Steven McDonald, FMIT 

Courtney Coyle, FMIT, 
gdebie@critdoj.com, 
Aaron Yue, Karen Baker, 
Watson Gin,DTSC, Linda 
Otero, Nora McDowell, 
FMIT 6/26/2008

Sent document responsive to his request on 
6/19/08 pursuant to the Public Records Act for all 
documents relating to any request from the CRITs 
associated with the PG&E Topock Cleanup

Steven McDonald, 
FMIT Nancy Long, DTSC

Courtney Coyle, FMIT, 
gdebie@critdoj.com, 
Aaron Yue, Karen Baker, 
Watson Gin,DTSC, Linda 
Otero, Nora McDowell, 
FMIT 6/26/2008

Informed Nancy Long that there was no attachment 
to her e-mail.  Asked if she wants to be copied on 
future requests of this sort.

Aaron Yue, DTSC Nancy Shopay, CRIT 6/27/2008

Informed Nancy that he will return on 7/8 and 
suggested holding the conference call during that 
week.  Needs to conform Nancy Long and Karen 
Baker's availability too.

Ann Carberry, DTSC  

Nancy Shopay, CRIT, Nora 
McDowell-Antone, FMIT, Dawn 
Hubbs, Hualapai

Jeanette Sartain, Karen 
Baker, Watson Gin, DTSC 6/27/2008

Request to review draft invitation letters for the 
Proposed Board

Dawn Hubbs, 
Hualapai

Ann Carberry, DTSC, Nancy 
Shopay, CRIT, Nora McDowell-
Antone, FMIT, 

Jeanette Sartain, Karen 
Baker, Watson Gin, DTSC 6/27/2008

Her edits to the draft invitation letters for the 
Proposed Board

Nora McDowell-
Antone, FMIT

Ann Carberry, DTSC, Nancy 
Shopay, CRIT, Dawn Hubbs, 
Hualapai

Jeanette Sartain, Karen 
Baker, Watson Gin, DTSC 6/29/2008

The draft invitations letters for the Proposed Board 
incorporate her concerns and have her support to 
send out.

Kris Doebbler, DOI Aaron Yue, DTSC
Cathy Wolff-White, Cindi 
Hall FWS, Jeff Smith BOR 6/30/2008 Comments on DTSC NOP EIR

Kathie Schlievelbein

Chemehuevi, Cocpah, CRIT, FMIT, 
Fort Yuma Quechan, Havasupai, 
Hualapai, Moronogo Band of 
Missions, San Manuel Band of 
Missions, Serrano Nation of Indians, 
Torres Martinez Desert Cahuilla, 
Twenty-Nine Palms, Yavapai-
Prescott early July 2008

Per Kathie Schievelbein's 10/17/08 letter to Charles 
Wood, Chemehuevi, tribes were contacted by 
phone at the close of the NOP comment period 
regarding the EIR phase of the cultural resources 
investigation
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Kathie Schlievelbein

Chemehuevi, Cocpah, CRIT, FMIT, 
Fort Yuma Quechan, Havasupai, 
Hualapai, Moronogo Band of 
Missions, San Manuel Band of 
Missions, Serrano Nation of Indians, 
Torres Martinez Desert Cahuilla, 
Twenty-Nine Palms, Yavapai-
Prescott early July 2008

Per Kathie Schievelbein's 10/17/08 letter to Charles 
Wood, Chemehuevi, tribes were contacted by 
phone

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Diane F. De Leon, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 7/1/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
June 2008.

Stephen McDonald, 
FMIT Aaron Yue, DTSC

Lynn Scarlett, DOI, Denise 
Cucheny, CA State 
Senator, Maureen Gorsen, 
Rebecca Heick, BLM, 
John Earle, NWS, Wayne 
Donaldson, CA SHPO, 
James Carrison, AZ 
SHPO, Larry Myers, 
NAHC, John Nau III, OHP, 
Tribal CWG Members 7/1/2008 FMIT Comments on NOP for DEIR

Maureen Gorsen
Wilfred Watanome, Richard 
Walema, Hualapai 7/2/2008

Congratulations on election and request to meet 
with Hualapai to discuss status of the investigation

Karen Baker, DTSC

Aaron Yue (DTSC); Bart Koch 
(MWD); Dave Gilbert (PG&E), Dawn 
Hubbs (Hualapai); Kris Doebbler 
(BLM); Michael Tsosie, Nancy 
Shopay (CRIT); Nora McDowell 
(FMIT) 

Christina Hong, Lisa 
Kellog, Lisa Micheletti 
Cope (on behalf of PG&E), 
Bob Howard, Watson Gin 
(DTSC), Yvonne Meeks 
(PG&E) 7/7/2008

Draft Decision Matrix/Timeline for remaining 
decisions on the project for your review.  Next 
meeting is 7/22.

Chris Guerre, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps, CWG

EIR Group, Geo/Hydro, 
Indian Tribe Reps; CWG 7/7/2008 RFI/RI Volume 2 for Review and Comments

Steven McDonald, 
FMIT Aaron Yue, DTSC Chris Guerre  7/8/2008 Request to update his contact information

Nora McDowell-
Antone, FMIT Aaron Yue, DTSC

Courtney Coyle, Maureen 
Gorsen, Watson Gin, 
Linda Otero, Shan Lewis, 
Timothy Williams, Leo 
Leonhart, Steve 
McDonald, Rachel Zellner 7/8/2008

Request to extend deadline to receive comments 
on the NOP until 7/28/08

Nancy Shopay, 
Envirometrix (for 
CRIT) Aaron Yue, DTSC

Casey Padgett, Chris 
Guerre, gdebie@crit, Julie 
Eakins, CH2, Kris 
Doebbler, BLM 7/8/2008

Questions regarding public participation process 
related to the RFI

Nancy Shopay, 
Envirometrix (for 
CRIT) Aaron Yue, DTSC

Karen Baker, Nancy Long, 
DTSC 7/9/2008

Still waiting for some dates from Michael Tsosie 
and Gregg de Bie to hold CRIT Conference Call 
with DTSC.
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Aaron Yue, DTSC Nora McDowell-Antone, FMIT

Courtney Coyle, Linda 
Otero, FMIT; Maureen 
Gorsen, Watson Gin, 
DTSC 7/11/2008

E-mail regarding Extension for Comments on NOP 
for DEIR

Nancy Shopay, CRIT Aaron Yue, DTSC 7/16/2008 Best dates for CRIT Conference Call

Ann Carberry, DTSC  

Task Force Members:  Nora 
McDowell, Linda Otero, Courtney 
Coyle, Steve McDonald (FMIT); 
Charles Wood (Chemehuevi); 
Michael Tsosie, Nancy Shopay 
(CRITs); Dawn Hubbs (Hualapai); 
DOI, BLM, MWD

Maureen Gorsen, Watson 
Gin, Nancy Long, Karen 
Baker, Jeanette Sartain 
(DTSC) 7/18/2008

Charter Review period extended one week to COB 
on 7/25/08.  Inform her and task force members if 
more time is needed

Nora McDowell- 
Antone, FMIT Ann Carberry, DTSC 7/18/2008

One week extension for review of TLAB Charter is 
fine with FMIT

Gregg de Bie, CRIT Ann Carberry, DTSC
Nancy Shopay, Mike 
Tsosie 7/18/2008 CRIT Comments on Advisory Board and Charter

Nancy Shopay, CRIT Aaron Yue, DTSC 7/20/2008 File review request

EDAW Nora McDowell-Antone, FMIT 7/21/2008

Initial contact discussing possible alternatives. 
Discussion of internal scoping meeting at FMIT to 
discuss Topock Maze Cultural Landscape.

Aaron Yue, DTSC Nancy Shopay, CRIT

Gregg de Bie, Julie 
Johnson, Mike Tsosie, 
Nancy Long 7/21/2008

We will prepare files and contact you when they are 
ready

Karen Baker, DTSC

Nora McDowell (FMIT); Michael 
Tsosie, Nancy Shopay (CRIT); 
Dawn Hubbs (Hualapai)Kris 
Doebbler (BLM); Aaron Yue, 
Watson Ginn (DTSC); Bart Koch 
(MWD); Dave Gilbert, Yvonne 
Meeks (PG&E); 
Quality@sacquality.com; 

Lisa Kellogg, Lisa 
Micheletti Cope, Christina 
Hong (on behalf of PG&E); 
Watson Gin (DTSC); 
Robert Doss, Robert 
Howard (PG&E) 7/23/2008

Attached copy of draft Stakeholder Survey 
discussed yesterday for your review.  Please 
comment by 7/31/08 if possible.

EDAW Goldie Walker, Serrano 7/23/2008

Project is outside traditional area, but Goldie 
Walker did request final archaeological reports 
and/or ethnographic reports created for the EIR.

Nora McDowell- 
Antone, FMIT Ann Carberry, DTSC 7/23/2008

Suggested changes to the Draft Charter on behalf 
of FMIT

Nancy Shopay, CRIT Aaron Yue, DTSC 7/23/2008 Inquired if time for conference call had been found.

Aaron Yue, DTSC PG&E
EIR Group, Geo/Hydro, 
Indian Tribe Reps; CWG 7/24/2008

Conditional Approval of Revised East Ravine Work 
Plan

Jamie Cleland, 
EDAW Nora McDowell-Antone, FMIT

Linda Otero, Courtney 
Coyle, Stephen Weidlich 7/24/2008

Follow-up to telephone conversation on 7/21/08 
and possible dates for a meeting between FMIT 
cultural resource representatives and the cultural 
resources team for the Topock EIR

Nancy Shopay, CRIT Aaron Yue, DTSC 7/24/2008
Thank you for e-mail, Friday at 1:00 for CRIT Call is 
fine.

CRIT
CRIT: Greg DeBie, Nancy Shopay, 
Norman Shopay 7/25/2008

Discussion included items CRIT would like to see 
on the Consultative Workgroup meeting agenda 
and EIR Notice of Preparation

Karen Baker, DTSC Nancy Shopay, CRIT Aaron Yue 7/25/2008
Talley of survey results regarding CWG meeting 
frequency and location per her request

Nancy Shopay, CRIT Aaron Yue, DTSC 7/25/2008 Items they would like to discuss during CRIT Call

Nancy Shopay, CRIT Aaron Yue, DTSC 7/28/2008
Thank you for setting up meeting with Gregg, 
Norman and her.
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EDAW Mike Contreras, Morongo 7/29/2008
Not interested in meeting further, especially since 
FMIT and CRIT are actively involved.

Nora McDowell-
Antone, FMIT Jamie Cleland, EDAW

Linda Otero, Courtney 
Coyle (FMIT), Stephen 
Weidlich (EDAW) 8/1/2008

Acceptance of 8/14/08 meeting date and request 
for specific qualifications of Susan Wilcox and 
Jeannette Sartain, list of what research EDAW has 
done on this project, and copies of transcripts from 
scoping meetings

EDAW Nora McDowell-Antone, FMIT 8/4/2008

FMIT requested a list of resources used by EIR 
team. Additional communication regarding time to 
have meeting.

Leo Leonhart (for 
FMIT) Aaron Yue, Chris Guerre, DTSC 8/4/2008

Questions regarding venue of TWG and whether or 
not Face to Face meeting

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Diane F. De Leon, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 8/4/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of July 
2008.

Jamie Cleland, 
EDAW Nora McDowell-Antone, FMIT

Linda Otero, Courtney 
Coyle (FMIT), Stephen 
Weidlich (EDAW) 8/4/2008

Confirmation of meeting on 8/14 and referral of 
Nora's questions to Stephen Weidlich during 
Jamie's vacation

EDAW Ann Brierty, San Manuel 8/5/2008

Not within the traditional area for the San Manuel, 
but interested to hear about any archaeological 
materials that are affected - especially human 
remains.

EDAW Greg Glassco, Yavapai-Prescott 8/5/2008

A special face-to-face meeting isn't necessary, but 
it there's a meeting for all involved tribes, the 
Yavapai-Prescott Tribe would like to be invited.

Nancy Shopay, CRIT Aaron Yue, DTSC
Karen Baker, Watson Gin, 
DTSC 8/7/2008

Follow-up to email and call regarding 8/11/08 
meeting - who will be there.  Also, follow-up on 
questions from 7/16/08 meeting

EDAW
Michael Tsosie; Norm Shopay, 
CRIT 8/11/2008

Meeting to discuss project, existing conditions, and 
possible project impacts.

DTSC CRIT 8/11/2008
Follow-up meeting to discuss the EIR and cultural 
resources investigation

EDAW Nora McDowell-Antone, FMIT 8/12/2008
Communication concerning the best way to get 
cultural resources reports.

Stephen Weidlich, 
EDAW Nora McDowell-Antone, FMIT

Linda Otero, Courtney 
Coyle, Jamie Cleland, 
Susan Wilcox 8/12/2008

Confirmation of meeting on 8/14 and answers to 
Nora's questions on 8/1/08

Nora McDowell-
Antone, FMIT Stephen Weidlich, EDAW

Linda Otero, Courtney 
Coyle, Jamie Cleland, 
Susan Wilcox 8/12/2008

Request for reports on EDAW's research and 
question why transcripts cannot be released.

Stephen Weidlich, 
EDAW Nora McDowell-Antone, FMIT

Linda Otero, Courtney 
Coyle, Jamie Cleland, 
Susan Wilcox 8/12/2008

Instructed Nora to contact Aaron Yue regarding 
lists/documents no available on the web-site

Jeanne Matsumoto, 
DTSC

Aaron Yue, Chris Guerre, Karen 
Baker, Watson Gin, DTSC Lori Hare 8/12/2008

Received phone confirmation with Jill McCormick, 
Cocopah, to meet with Tribal Council on 9/9/08 and 
request to send confirmation letter with a list of 
DTSC staff who will attend.

EDAW Nora McDowell-Antone, FMIT 8/13/2008
Communication concerning the best way to get 
cultural resources reports.

Nancy Shopay, CRIT Aaron Yue, DTSC
Watson Gin, Karen Baker, 
Chris Guerre 8/13/2008

Why is MNA on TWG agenda?  CRIT requested all 
final remedy options be presented equally.

Nora McDowell-
Antone, FMIT Aaron Yue, Watson Gin, DTSC 8/13/2008 Request for transcripts of the NOP meeting
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Aaron Yue, DTSC Nora McDowell-Antone, FMIT

Courtney Coyle, FMIT, 
Nancy Long, DTSC, 
Watson Gin, DTSC, Linda 
Otero, FMIT, Steve 
McDonald, FMIT 8/13/2008

Reply that transcripts are considered in a 
deliberative stage and will be released with the draft 
EIR

Aaron Yue, DTSC Watson Gin, Nancy Long, DTSC 8/13/2008
Regarding Nora's request to receive transcripts of 
NOP public scoping meetings

Nancy Shopay for 
CRIT Aaron Yue, DTSC

Gregg de Bie, Karen 
Baker 8/13/2008

Follow up on items discussed at 7/16/08 
conference call - Nancy Long contacting Greg de 
Bie regarding settlement agreement concerns and 
Watson finding out if comments will be prepared to 
CRITs NOP comments

Aaron Yue, DTSC Watson Gin, Nancy Long (DTSC) Chris Guerre 8/13/2008
Forwarded Nancy Shopay's concerns and draft 
response to her

EDAW
Ahamakav Cultural Committee, 
FMIT 8/14/2008

Meeting to discuss project, existing conditions, and 
possible project impacts.

Aaron Yue, DTSC Nora McDowell-Antone, FMIT

Courtney Coyle, Watson 
Gin, Linda Otero, Steve 
McDonald 8/14/2008

Replied to Nora's request to receive transcripts of 
NOP public scoping meetings - will be posted on 
Topock web-site or contact CEQA

Yvonne Meeks, 
PG&E Kris Doebbler, BLM Aaron Yue 8/14/2008

PG&E's proposal to defer the Part B Soils 
Investigation

Bart Koch, MWD Aaron Yue, DTSC

Eric Fordham, 
Geopentech, David 
Gilbert, Yvonne Meeks 
(PG&E), Pankaj Parekh 
(LA DWP), Pamela Innis 
(DOI), David Pettijohn (LA 
DWP), Denise Landstedt 
(SDCWA), Steve Bigley 
(Coachella Valley Water 
District), Abbas 
Amirteymoori (CRB) 8/14/2008 MWD's Comments on the RFI/RI Volume 2 Report

Aaron Yue Yvonne Meeks, Julie Eakins, PG&E

Kris Doebbler, Carrie 
Marr, Chris Guerre, James 
Eichelberger 8/14/2008

DTSC HERD Comments on Technical Memo No. 3 
on the Ecological Comparison Values for metals 
and PAHs in soil

DTSC FMIT 8/14/2008
Follow-up meeting to discuss the EIR and cultural 
resources investigation

EDAW Nora McDowell-Antone, FMIT 8/15/2008
Communication concerning transcripts of NOP 
meetings.

EDAW Nora McDowell-Antone, FMIT 8/15/2008
Communication concerning transcripts of NOP 
meetings.

Nora McDowell-
Antone, FMIT EDAW Group, Aaron Yue

Courtney Coyle, Watson 
Gin, Linda Otero, Steve 
McDonald 8/15/2008 Request for transcripts of the NOP meeting

Susan Wilcox Nancy Shopay, Mike Tsosie (CRIT) EDAW Group, Aaron Yue 8/15/2008

Announcement that transcripts from Draft EIR NOP 
scoping meetings are now available on Topock web-
site

Elizabeth Yelland Guenther Moskat, DTSC Watson Gin, Nancy Long 8/15/2008

Request that Guenther call Nora and give her the 
information of finding the transcrips on the Topock 
website

DTSC

Mojave:  Nora McDowell-Antone (by 
phone), Courtney Coyle (by phone), 
Leo Lenske (by phone), Leo 
Leonhart; CRIT:  Michael Tsosie, 
Nancy Shopay; DTSC, RWQCB, 
PG&E, BLM, BOR, DOI, USGS, 
MWD, USFWS, ADEQ 8/19/2008 Face-to-face Consultative Work Group Meeting

Bill Beckman, DTSC Nora McDowell, FMIT

Guenther Moskat, Kathie 
Schievelbein, Susan 
Wilcox 8/20/2008

Provided name and address of Lake Havasu 
meeting contact
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Leo Leonhart (for 
FMIT)

Aaron Yue, DTSC and Kris 
Doebbler, BLM

C. Coyle, L. Johnson, S. 
McDonald, N. McDowell-
Antone, Y. Meeks, L. 
Otero, T. Williams, R. 
Zellner 8/27/2008 FMIT Comments on RFI/RI Vol. 2 Report

Aaron Yue, DTSC Leo Leonhart, FMIT

Courtney Coyle, Linda 
Otero, Luke Johnson, 
Nora McDowell, Timothy 
Williams, Leo Lehmicke, 
(FMIT), Yvonne Meeks 
Rachel Zellner, Steven 
McDonald 8/27/2008

Confirmed receipt of FMIT RFI/RI V. 2 comments 
and if the comments represent all of 
FMITscomments or will there be more from others.  
Leo Leonhart confirmed that they are consensus 
comments

EDAW Bridget Nash-Chrabascz, Quechan 8/29/2008
Meeting to discuss project, existing conditions, and 
possible project impacts.

Aaron Yue, DTSC Nancy Shopay, CRIT
Chris Guerre, Yvonne 
Meeks, Kris Doebbler 8/29/2008

Follow-up e-mail to voice mail message left 
regarding file, CRITs concerns about bridge 
footing, notification that final risk assessment work 
plan has been received

DTSC Fort Yuma-Quechan 8/29/2008
Follow-up meeting to discuss the EIR and cultural 
resources investigation

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Diane F. De Leon, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 9/2/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
August 2008.

Maureen Gorsen, 
DTSC

Sherry Cordova (Cocopah), Daniel 
Eddy, Jr. (CRIT), Darrell Mike (29 
Palms), Raymond Torres (Torres-
Martinez Desert Cahuilla), Don E. 
Watahomigie (Havasupai), Wilfred 
Whatonome (Hualapai), Timothy 
Williams (FMIT), Charles Wood 
(Chemehuevi), Mike Jackson, Sr. 
(Fort Yuma-Quechan), Ernest 
Jones, Sr. (Yavapai-Prescott)

Richard Armstrong, Nancy 
Shopay, Lisa Swick, 
Michael Tsosie (CRIT), 
Courtney Coyle, Steven 
McDonald, Nora 
McDowell, Linda Otero 
(FMIT), Edmund 
Domingues, Dale Phillips 
(Cocopah), Ron Escobar 
(Chemehuevi), Greg 
Glassco (Yavapai-
Prescott), Dawn Hubbs, 
Loretta Jackson-Kelly 
(Hualapai) 9/2/2008

Invitation to respresent tribe as a member of new 
Topock Leadership Advisory Board on 10/29/08.

Maureen Gorsen, 
DTSC

Lorri Gray (BOR), Bob Howard 
(PG&E), Jeffrey Kightlinger (MWD), 
Wayne Nastri (USEPA), Steve 
Owens (ADEQ), Robert Perdue 
(CRWQCB), Willie Taylor (DOI), 
Benjamin Tuggle (USFWS), Elaine 
Zielinski (BLM), Gerald Zimmerman 
(CRB)

Abbas Amirteymoori 
(CRB), Denise Baker, 
John Earle (USFWS), Kris 
Doebbler (DOI), Michael 
Fulton (ADEQ). Dave 
Gilbert, Juan Jayo 
(PG&E), Helen Hankins 
(AZ BLM), Rebecca Heick 
(BLM), Arlene Kabei 
(USEPA), Bart Koch, 
Eddie Rigdon (MWD), Joe 
Liebhauser (BOR), Casey 
Padgett (DOI), Tom 
Vandenberg (CRWQCB) 9/2/2008

Invitation to represent government agency as a 
member of new Topock Leadership Advisory Board 
on 10/29/08

EDAW Dawn Hubbs, Hualapai 9/4/2008
Discussion of possible meeting times and 
arrangements.
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Gregg de Bie, CRIT Nancy Shopay, Envirometrix Michael Tsosie, CRIT 9/4/2008 CRIT comments on RFI/RI dated 7/2/08
Jeanne Matsumoto, 
DTSC Jill McCormick, Cocopah 9/4/2008 List of DTSC staff attending meeting on 9/9/08.
EDAW Dale Phillips, Cocopah 9/5/2008 Transmission of comments for EIR.

Dale Philips, Co-
Chairman, Cocopah 
Indian Tribe Jeanne Matsumoto, DTSC Stev Weidlich, EDAW 9/5/2008 Comments on the CRS - EIR for the Topock Maze

Janie Apodaca Jeanne Matsumoto, DTSC
Aaron Yue, Lori Hare, 
DTSC 9/8/2008

Called to request that Diane DeLeon be removed 
from mailing of monthly correspondence cd's

EDAW Jill McCormick, Cocopah Tribe 9/10/2008
A face-to-face meeting is not necessary and all 
input will be submitted by letter to DTSC directly.

EDAW Dawn Hubbs, Hualapai 9/10/2008
Discussion of possible meeting times and 
arrangements.

Nancy Shopay, CRIT
Yvonne Meeks, PG&E, Aaron Yue, 
DTSC 9/14/2008

Request to schedule meeting in Parker, AZ to 
discuss the Ethnographic study process with 
PG&E, DTSC EIR contractor

Aaron Yue Nancy Shopay, CRIT 9/15/2008

Informed Nancy Shopay that he is forwarding her 
request of 9/14/08 to Kathie Schievebein and Leslie 
Redford

Kathie Schievelbein
Nancy Shopay, Kris Doebbler, 
Aaron Yue, Yvonne Meeks

Mike Tsosie, Gdebie, 
Guenther Moskat, Karen 
Baker, Nancy Long, Susan 
Wilcox, Watson Gin, 
Jamie Cleland, Leslie 
Redford, Stephen 
Weidlich 9/15/2008

Replied to Nancy Shopay's request of 9/15/08 that 
information is being provided to Michael Tsosie

Nancy Shopay
Kathie Schievelbein, Kris Doebbler, 
Aaron Yue, Yvonne Meeks

Mike Tsosie, Gdebie, 
Guenther Moskat, Karen 
Baker, Nancy Long, Susan 
Wilcox, Watson Gin, 
Jamie Cleland, Leslie 
Redford, Stephen 
Weidlich 9/15/2008

Reply to Kathie Schievelbein's reply to Nancy 
asking for futher clarification on the desired meeting 
and ethnographic study

EDAW Nancy Shopay, CRIT 9/16/2008
Communication concerning possible times and 
tasks regarding a CRIT ethnographic study.

EDAW Michael Tsosie, CRIT 9/16/2008
Transmission of possible questions for a CRIT 
ethnographic study.

EDAW Gregg de Bie, CRIT 9/17/2008
Response to information from DTSC concerning 
historic bridge footings.

EDAW Dawn Hubbs, Hualapai 9/17/2008
A date of October 28 was decided for a face-to-face 
meeting.

EDAW Bridget Nash-Chrabascz, Hualapai 9/24/2008 Transmission of meeting notes for review.

Aaron Yue, DTSC Lisa Kellogg, Yvonne Meeks, PG&E
EIR, CWG, Geo/Hydro, 
Indian Tribe Reps 9/30/2008

DTSC Comments on the August 2008 Human 
Health & Eco Risk Assessment WP

Christine Hong, CH2
Aaron Yue, DTSC, Pam Innis, DOI, 
Yvonne Meeks, PG&E 9/30/2008 Submittal of Part B, Phase I Proposal

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 10/1/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
September 2008.
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Maureen Gorsen, 
DTSC

Charles Wood (Chemehuevi), 
Loretta Jackson, Dawn Hubbs, 
Wilfred Whatonome (Hualapai), 
Michael Tsosie (CRIT), Sherry 
Cordova (Cocopah), Darrel Mike (29 
Palms), Raymond Torres (Torres-
Martinez), Don E. Watahomigie 
(Havasupai), Timothy Williams 
(FMIT), Mike Jackson, Sr. (Fort 
Yuma-Quechan), Ernest Jones, Sr. 
(Yavapai Prescott)

Richard Armstrong, Nancy 
Shopay, Lisa Swick, 
Michael Tsosie (CRIT), 
Courtney Coyle, Steven 
McDonald, Nora 
McDowell, Linda Otero 
(FMIT), Edmund 
Domingues, Dale Phillips 
(Cocopah), Ron Escobar 
(Chemehuevi), Greg 
Glassco (Yavapai-
Prescott), Dawn Hubbs, 
Loret 10/3/2008

Letter, agenda and materials for 10/29/08 TLAB 
Meeting

Maureen Gorsen, 
DTSC

Bob Howard (PG&E), Jeffrey 
Kightlinger, Eddie Rigdon (MWD), 
William Lodder, Jr. (DOI), Robert 
Perdue (CRWQCB), Michael Fulton 
ADEQ), Lorrie Gray (BOR), Wayne 
Nastri (USEPA), Benjamin Tuggle 
(USFWS), Elaine Zielinski (BLM), 
Gerald Zimmerman (CRB)

Abbas Amirteymoori 
(CRB), Denise Baker, 
John Earle (USFWS), Kris 
Doebbler, Casey Padgett 
(DOI), Dave Gilbert, Juan 
Jayo (PG&E), Helen 
Hankins (AZ BLM), 
Rebecca Heick (BLM), 
Arlene Kabei (USEPA), 
Bart Koch (MWD), Joe 
Liebhauser (BOR), Tom 
Vandenbert (CRWQCB) 10/3/2008

Letter, agenda and materials for 10/29/08 TLAB 
Meeting

Pamela Innis, BLM Aaron Yue, DTSC 10/6/2008 Corrections to BLM info. In Topock contact list

EDAW Michael Tsosie; et al., CRIT 10/7/2008
Meeting to discuss project, existing conditions, and 
possible project impacts.

David Jaynes, DOI, 
BLM Daniel Eddy, Jr., CRIT 10/8/2008

Response to CRIT Proposal to perform 
ethnographic study

EDAW Michael Tsosie, CRIT 10/14/2008
Discussion regarding progress of EIR and status of 
ethnographic assessment.

EDAW Nora McDowell-Antone, FMIT 10/14/2008
Follow-up communication regarding action items 
from meeting and data requests.

EDAW Bridget Nash-Chrabascz, Quechan 10/14/2008
Follow-up to discuss if further comments to the EIR 
team were necessary.

Kathie Schievelbein, 
DTSC

Chairman Wood, Chemehuevi, Jill 
McCormick, Cocopah, Linda Otero, 
FMIT, Nora McDowell, FMIT, 
Pauline Jose, Fort Yuma-Quechan, 
Bridget Nash-Chrabascz, Quechan 
Tribe, Edmund Tolusi, Havasupai, 
Dawn Hubbs, Hualapai, Mike 
Contreras, Morongo Band of 
Mission, Ann Brierty, San Manuel 
Band of Mission, Goldie Walker, 
Serrano Nation, Raymond Torres, 
Torres-Martinez, Darrell Mike, 29 
Palms, Scott Kwiatkowski, Yavapai-
Prescott, 10/17/2008

Update regarding the cultral resources assessment 
of the Environmental Investigation and Cleanup 
project and extension of deadline to accept cultural 
resource information until May 1, 2009.

Aaron Yue, DTSC Yvonne Meeks, PG&E
CWG, Geo/Hydro, EIR, 
Indian Tribe Reps 10/17/2008

Concurrence to proceed with Groundwater Risk 
AssessmentT

Pamela Innis, DOI PGE DTSC 10/17/2008 DOI comments on RFI/RI, Volume 2

David Gilbert, PGE Michael Tsosie, CRIT
Glenn Caruso, Nancy 
Shopay 10/18/2008

E-mail responding to Crit Proposal to perform 
ethnographic study

Daniel Eddy, Jr., 
Chairman, CRIT Maureen Gorsen, DTSC

Gregg DeBie, Michael 
Tsosie, Norman Shopay, 
David Jaynes 10/20/2008 Ethnographic Study Work Plan submitted by CRIT
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Aaron Yue, DTSC Yvonne Meeks, PG&E
EIR Group, Geo/Hydro, 
Indian Tribe Reps; CWG 10/21/2008

Package of comments from DTSC and 
stakeholders (FMIT, CRIT, RWQCB, MWD) on the 
7/08 RFI/RI, Volume 2

Jeanne Matsumoto, 
DTSC Dawn Duncan Hubbs, Hualapai Aaron Yue, Karen Baker 10/23/2008

Attached final version of the document describing 
the communication process between the Hualapai 
and DTSC

Dawn Duncan 
Hubbs, Hualapai Jeanne Matsumoto, DTSC 10/24/2008

Acknowledged receipt of Attached final version of 
the document describing the communication 
process between the Hualapai and DTSC

Maureen Gorsen, 
DTSC Daniel Eddy, Jr., CRITs

Gregg DeBie, Michael 
Tsosie, Norman Shopay, 
David Jaynes 10/24/2008

Reply to letter of October 20, 2008 regarding the 
EIR

Daniel Eddy, Jr., 
Chairman David Janynes, DOI, BLM

Gregg Debie, Michal 
Tsosie, Nancy Shopay, 
Maureen Gorsen, Elaine 
Zielinski, Casy Padgett, 
Pamela Innis 10/27/2008

Response to October 8th letter regarding CRITS 
EIR Ethnographic Study

Daniel Eddy, Jr., 
Chairman Dave Gilbert, PGE

Gregg Debie, Michal 
Tsosie, Nancy Shopay, 
Maureen Gorsen, Robert 
Howard, Pamela Innis, 
Casey Padgett 10/27/2008

Response to October 8th letter regarding CRITS 
EIR Ethnographic Study

Aaron Yue, DTSC
Christina Hong, Yvonne Meeks, 
PG&E

EIR, Geo/Hydro, Indian 
Tribes, CWG 10/27/2008

Conditional concurrence letter from DTSC on the 
Final Data Usability Assessment Technical Memo

EDAW

Hualapai Tribal Council and DTSC 
(Watson Gin, Nancy Long, Karen 
Baker, Jeanette Sartain, Susan 
Wilcox and EDAW Jamie Cleland) 
and PG&E 10/28/2008

Meeting to discuss cleanup and CEQa processes 
and opportunities for Tribal input 

Nancy Shopay, 
CRITs Aaron Yue, Watson Gin, DTSC 10/28/2008

Forwarded correspondence between CRIT and 
PGE/BLM regarding Ethnographic Study

DTSC Hualapai Indian Tribe 10/28/2008
Follow-up meeting to discuss the EIR and cultural 
resources investigation

DTSC

Attendees:  Chemehuevi:  Chairman 
Wood, Ron Escobar; FMIT: Shan 
Lewis, Nora McDowell-Antone, 
Steven McDonald; CRITs: Daphne 
Hill-Poolaw, Michael Tsosie, Nancy 
Shopay, Lisa Swick; Cocopah:  Dale 
Philips; Hualapai: Loretta Jackson-
Kelly, Dawn Hubbs;  DTSC, USDOI, 
PG&E, CRWQCB, ADEQ, MWD, 
USFWS, BLM 10/29/2008

Topock Leadership Advisory Board Meeting held in 
Laughlin, Nevada.   

EDAW Michael Tsosie, CRIT 10/30/2008
Communication confirming a Nov. 12 2008 meeting 
at DTSC.

Karen Baker, DTSC Steve McDonald, FMIT Nora McDowell, FMIT 10/31/2008

Sent copy of presentation at TLAB and made offer 
to do a similar presentation for them if the FMIT 
would like
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 11/3/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
October 2008.

EDAW Lisa Swick, CRIT 11/4/2008 Communication regarding status of EIR.

Karen Baker, DTSC Yvonne Meeks, PG&E CWG, TWG, Tribal Reps 11/6/2008
Clarification of Direction on Preparation of the 
CMS/FS

EDAW Nora McDowell-Antone, FMIT 11/6/2008
Follow-up regarding the transmission of internal 
FMIT scoping comments to EIR team.

EDAW
Loretta Jackson; Dawn Hubbs, 
Hualapai 11/6/2008 Transmission of meeting notes for review.

Aaron Yue, DTSC CWG, TWG, Tribal Reps 11/7/2008
Letter DTSC issued to PG&E with respect to one 
aspect of upcoming CMS/FS evaluation for info.

Aaron Yue, DTSC CWG, TWG, Tribes 11/7/2008

PG&E issued a technical memo in response to 
DTSC and DOI's request for additional info 
associated with bridge footings and concerns 
raised by CRIT

Watson Gin, DTSC
Hualapai Chairman Wilfred 
Whatoname, Sr. 11/10/2008

Thank you letter and followup to meeting with the 
Hualapai Tribal Council on October 28, 2008. 

EDAW Michael Tsosie, CRIT 11/10/2008
Request that meeting be reschedule to a 
conference call on Nov. 12, 2008.

EDAW Nora McDowell-Antone, FMIT 11/10/2008
Note saying that FMIT internal scoping comments 
are forthcoming.

EDAW Charles Wood, Chemehuevi 11/11/2008
Meeting to discuss cultural resources concerns is 
not necessary.

Yvonne Meeks, 
PG&E Aaron Yue, DTSC, Pam Innis, DOI

Chris Guerre, DTSC, Bart 
Koch, MWD, Leo 
Leonhart, FMIT, Nancy 
Shopay, CRIT, Tom 
Vandenberg, SWRCB 11/11/2008

Response to Comments on the July 2008 Final 
RFI/RI Volume 2

EDAW Michael Tsosie, CRIT 11/12/2008
Meeting to discuss project, existing conditions, and 
possible project impacts.

Nancy Shopay, 
CRITs Watson Gin, DTSC, Pam Innis, DOI

DTSC:  Maureen Gorsen, 
Aaron Yue, Karen Baker; 
DOI:  Casey Padgett 11/13/2008

Forwarded letter sent from PG&E to Chairman 
Daniel Eddy, Jr., CRITs responding to Chairman 
Eddy's letter to Dave Gilbert, PG&E dated 10/27/08 
regarding concerns about PG&E's inability to fund 
an ethnographic study.

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps, CWG 11/13/2008 PG&E's response to comments package

EDAW Lisa Swick, CRIT 11/17/2008 Communication regarding status of EIR.

DTSC

Mojave:  Leo Leonhart (H&A); 
DTSC, DOI, BLM, BOR, USGS, 
PG&E, MWD 11/18/2008 Geo/Hydro Technical Work Group Meeting

Ann Carberry, DTSC  Charter Workgroup 11/18/2008
Invitation to participate in 12/16/08 meeting to 
review/revise charter

EDAW Lisa Swick, CRIT 11/19/2008 Communication regarding status of EIR.
EDAW Nora McDowell-Antone, FMIT 11/19/2008 Request for FMIT internal scoping comments.
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DTSC

Mojave:  Nora McDowell-Antone, 
Leo Leonhart (H&A), Steven 
McDonald, Courtney Coyle (by 
phone), Leo Lenske (H&A) (by 
phone); CRIT:  Lisa Swick, Nancy 
Shopay; DTSC, CRB, PG&EBLM, 
BOR, DOI, USEPA, USFWS, 
USGS, MWD, ADEQ 11/19/2008 Face-to-face Consultative Work Group Meeting

Maureen Gorsen, 
DTSC

Chairman Wood, Ron Escobar 
(Chemehuevi), Michael Tsosie, Lisa 
Swick, Nancy Shopay (CRITs), Nora 
McDowell-Antone (FMIT), Dawn 
Duncan Hubbs (Hualapai), Amanda 
Stone (ADEQ), Pamela Innis, Casey 
Padgett (DOI), Watson Gin, Karen 
Baker, Nancy Long, Ann Carberry, 
Jeanette Sartain, Jerry Mairani 
(DTSC), Eddie Rigdon, Bart Koch 
(MWD), Bob Howard, Dave Gilbert, 
Juan Jayo, Lisa Cope (PG&E) 11/20/2008

Letter from Maureen thanking for participation in 
the 10/29/08 meeting, meeting notes and flip chart 
notes

Steven McDonald, 
FMIT Karen Baker, DTSC

Maureen Gorsen, Nancy 
Long, Watson Gin, 
Pamela Innis, Casey 
Padgett, Juan Jayo, Jamie 
Cleland, Timothy Williams, 
Linda Otero, Nora 
McDowell-Antone, 
Courtney Coyle 11/21/2008

Response to DTSC letter to PG&E dated 11/6/08 
regarding clarification of the DTSC direction 
concerning the CMS/FS PG&E is currently 
preparing

Yvonne Meeks, 
PG&E Aaron Yue, DTSC

Pam Innis, Mike 
Eichelberger, Shukla Roy-
Semmen, Carrie Marr, 
Karen Baker, Dennis 
Smith 11/21/2008

Response to comments on Human Health & 
Ecological Risk Assessment WP (Aug. 2008)

Serena Lee, CH2 Aaron Yue, DTSC, Pam Innis, DOI 11/21/2008
Response to CRIT comment #8 that was 
inadvertently missed

Aaron Yue, DTSC ADEQ, CWG, TWG, Tribal Reps 11/21/2008
Conference call to go over specific RFI/RI 
comments

Ann Carberry, DTSC  

Casey Padgett, Dave Gilbert, David 
Jaynes, M. Tsosie, JMJ8@PGE, 
John Earle, Nanacy Shopay, Nora 
McDowell-Antone, Pamela Innis, 
Ron Escobar, Steven McDonald

Aamir, CRB, Linda Otero, 
FMIT, Watson Gin, DTSC 11/24/2008

Letter from Maureen thanking for participation in 
the 10/29/08 meeting, meeting notes and flip chart 
notes

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 12/1/2008

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
November 2008.

Anthony Madrigal, 
29 Palms DTSC 12/2/2008

No comments on project, but may have comments 
in the future.

Aaron Yue, DTSC

CRIT, Chemehuevi, Cocopah, 
FMIT, Fort Yuma-Quechan, 
Hualapai 12/2/2008

CDs containing e-mails and attachments provided 
to the CWG during the month of November 2008

Ann Carberry, DTSC  Charter Workgroup 12/4/2008
Draft agenda for 12/16/08 meeting to review/revise 
TLAB Charter
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Karen Baker, DTSC Yvonne Meeks, PG&E All via e-mail 12/5/2008
Additional direction on preparation of the CMS/FS 
study

EDAW Rowland Ferrer, Torres-Martinez 12/5/2008 Request for project map.

Karen Baker, DTSC Chairman Wood, Chemehuevi 12/5/2008

Attempt to confirm meeting with Chemehuevi Tribal 
Council on 12/20/08 to give a presentation 
regarding cleanup options

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps, CWG 12/8/2008 2008 CWG Meeting Frequency Tally

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps, CWG 12/8/2008

Link to the FTP site to review the RFI/RI Volume 2 
Addendum Report

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps, CWG 12/8/2008

Change in schedule for review of soil background 
tech memo

Karen Baker, DTSC Nancy Long, Watson Gin, DTSC Aaron Yue, DTSC  12/8/2008

Forwarded requirements of the Federal Advisory 
Committee Act and DOI concerns regarding 
12/16/08 charter meeting and request for 
conference call from Pam Innis

Leo Leonhart (for 
FMIT)

Aaron Yue, DTSC, Pamela Innis, 
DOI

Yvonne Meeks, David 
Gilbert, Juan Jayo, Karen 
Baker, Timothy Williams, 
Linda Otero, Nora 
McDowell Antone, Luke 
Johnson, Courtney Coyle, 
Steven McDonald, Tribal 
CWG Reps. 12/9/2008

FMIT Comments on RFI/RI Vol. 2 Response 
Summary

EDAW Rowland Ferrer, Torres-Martinez 12/10/2008 Project is outside traditional area.
Nancy Shopay, 
Envirometrix (for 
CRIT)

Aaron Yue, DTSC, Pam Innis, 
Casey Padgett (DOI)

Mike Tsosie, Greg de Bie, 
Karen Baker 12/10/2008 Reply to Response to Comments on RFI/RI

Nancy Shopay, 
Envirometrix (for 
CRIT) Maureen Gorsen, DTSC

Gregg de Bie, CRITs, 
Michael Tsosie, CRITs, 
Watson Gin, DTSC 12/11/2008

Follow-up on CRITs previous request to schedule a 
meeting to discuss issues and concerns regarding 
the Ethnographic Study.

EDAW Lisa Swick, CRIT 12/12/2008 Communication regarding status of EIR.

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps, CWG 12/15/2008

Soil Background Technical Memo for review and 
comment

DTSC

Mojave:  Nora McDowell-Antone; 
CRIT:  Nancy Shopay; Hualapai:  
Dawn Hubbs; DTSC, PG&E, ADEQ, 
DOI, MWD 12/16/2008 Topock Leadership Meeting

Aaron Yue, DTSC Nora McDowell-Antone, FMIT

Timothy Williams, Leo 
Leonhart, Yvonne Meeks, 
Pamela Innis, CWG, 
Geo/Hydro TWG, Tribal 
Reps on contact list 12/24/2008

DTSC's response to additional thoughts received 
on 12/9/08 on RFI Volume 2 Response summary

Aaron Yue, DTSC Nancy Shopay, CRITs

Michael Tsosie, Gregg de 
Bie, Yvonne Meeks, 
Pamela Innis, CWG, 
Geo/Hydro TWG, Tribal 
Reps on contact list 12/24/2008

DTSC's response to additional thoughts received 
on 12/9/08 on RFI Volume 2 Response summary

Erin Miller for 
Watson Gin, DTSC Karen Baker, DTSC TLAB Members 1/2/2009

Each member was sent hard copy in mail and e-
mailed letter recapping the 12/16/08 meeting with 
meeting minutes attached
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Watson Gin, DTSC

Chairman Wood, Ron Escobar 
(Chemehuevi), Dawn Duncan-
Hubbs (Hualapai), Nora McDowell-
Antone (FMIT), Michael Tsosie, 
Nancy Shopay, Lisa Swick (CRIT), 
Bob Howard, Dave Gilbert, Lisa 
Micheletti-Cope (PG&E), William 
Lodder, Jr., Casey Padgett, Pamela 
Innis (DOI), Eddie Rigdon, Bart 
Koch (MWD), Juan Jayo (PG&E), 
Amanda Stone (ADEQ) 1/2/2009

Letter with minutes from 12/16/08 Topock 
Leadership Working Group and next meeting 
1/29/09 in San Francisco

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 1/5/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
December 2008.

Jeanne Matsumoto, 
DTSC Mailing list 1/7/2009 Sent out community surveys

Jeanne Matsumoto, 
DTSC 1/7/2009

Spoke with Gail of the Torres Martinez Indian Tribe 
who gave Jeanne names of new tribal leaders as of 
1/1/09

Jeanne Matsumoto, 
DTSC Nora McDowell-Antone, FMIT 1/7/2009

Nora inquired if survey sent out.  Jeanne 
responded that they are being mailed out and she 
sent e-mail as advanced warning

Jeanne Matsumoto, 
DTSC Gail, Torres Martinez Indian Tribe 1/7/2009

Jeanne spoke with Gail who informed her of the 
new chair and vice-chair of their tribe effective 
1/1/09

Nancy Shopay 
(CRIT)

Aaron Yue, DTSC, Pamela Innis 
(DOI)

Watson Gin, Casey 
Padgett (DOI), Michael 
Tsosie, Eric Shepard 
(CRIT) 1/9/2009

Comments on the December 15, 2008 CMS/FS 
Report for Chromium in Groundwater

Bart Koch, MWD Aaron Yue, DTSC

Eric Fordham, 
Geopentech, David 
Gilbert, Yvonne Meeks 
(PG&E), Pankaj Parekh 
(LA DWP), Pamela Innis 
(DOI), David Pettijohn (LA 
DWP), Denise Landstedt 
(SDCWA), Steve Bigley 
(Coachella Valley Water 
District), Abbas 
Amirteymoori (CRB) 1/9/2009

MWD Comments on the Topock RFI/RI Volume 2 
Addendum Report

Aaron Yue, DTSC
Nancy Shopay (CRIT), Yvonne 
Meeks (PG&E) Watson Gin, DTSC 1/12/2009

Forwarded CRIT's comments dated 1/9/09 to 
PG&E since DTSC is not the coordinator of the 
discussion draft CMS/FS

Aaron Yue, DTSC
Pam Innis, BLM, Yvonne Meeks, 
PG&E

Kathy Schievelbein, Steve 
Heipel, EDAW 1/13/2009

Request for limited number of state reps to attend 
the use compatibility meeting between FWS and 
PG&E on 1/23/09

Watson Gin, DTSC

PG&E, ADEQ, DOI, MWD, Arcadis, 
DTSC, Nora McDowell (FMIT), 
Charles Wood, Ron Escobar 
(Chemehuevi), Dawn Hubbs 
(Hualapai), Michael Tsosie, Lisa 
Swick, Nancy Shopay (CRIT) 1/13/2009

Location of Topock Leadership Working Group 
meeting on January 29, 2009
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EDAW Michael Tsosie, CRIT 1/21/2009
Communication regarding status of EIR, 
ethnographic assessment, and release of CMS/FS.

Michael Sullivan, 
CSUN Aaron Yue, DTSC

James Eichelberger, 
Karen Baker, Shukla Roy-
Semmen, Yvonne Meeks 1/21/2009

Inquired if there has been DTSC approval of the 
updated risk assessment work plan

EDAW Bridget Nash-Chrabascz, Quechan 1/22/2009 Follow-up concerning comments on meeting notes.

DTSC

Mojave:  Nora McDowell-Antone, 
Luke Johnson, Leo Leonhart (H&A); 
CRIT:  Nancy Shopay; DTSC, 
PG&E, DOI, USGS, BOR, MWD 1/22/2009 TWG Model Meeting

Aaron Yue, DTSC
Yvonne Meeks, Christina Hong, 
PG&E

Chris Guerre, Pam Innis 
(DOI) 1/25/2009

DTSC's review of RFI V2 RTC redline notes and 
requested changes

Aaron Yue, DTSC
CWG, TWG, Tribal Reps, EIR 
Group 1/28/2009

PG&E's draft CMS/FS for stakeholder 30-Day 
Review

DTSC

Mojave:  Nora McDowell-Antone, 
Steve McDonald; Hualapai:  Loretta 
Jackson; CRIT:  Nancy Shopay, 
Norman Shopay; DTSC, PG&E, 
MWD, DOI, ADEQ 1/29/2009 Topock Leadership Meeting

Aaron Yue, DTSC
Nora McDowell-Antone, Leo 
Leonhart (FMIT)

Karen Baker, Watson Gin, 
Yvonne Meeks (PG&E) 1/30/2009 Language for Section 6.6 in RFI/RI Volume 2

Michael 
Eichelberger, DTSC Aaron Yue, DTSC Carrie Marr, USFWS 1/30/2009

Comment Memo on Technical Memorandum 4:  
Ecological Comparison Values for Additional 
Detected Chemicals in Soil

Steven McDonald 
(FMIT) Aaron Yue, Chris Guerre, DTSC 2/2/2009

Request for copy of CRITs comment letter dated 
1/9/09

Aaron Yue, DTSC Steven McDonald (FMIT)

Chris Guerre, Nancy 
Shopay (CRIT), Watson 
Gin 2/2/2009

Response to request for copy of CRIT's comment 
letter dated 1/9/09

Aaron Yue, DTSC
Christina Hong, Serena Lee, 
Yvonne Meeks (PG&E)

EIR Group, Geo/Hydro, 
Indian Tribe Reps; CWG 2/4/2009

DTSC conditional acceptance of Revised Final 
RFI/RI, Volume 2 Report

Aaron Yue, DTSC
Christina Hong, Serena Lee, 
Yvonne Meeks (PG&E)

EIR Group, Geo/Hydro, 
Indian Tribe Reps; CWG 2/4/2009

DTSC, ADEQ, Envirometrix for CRIT, MWD, 
RWQCB comments on the RFI/RI Volume 2 
Addendum

EDAW Anthony Madrigal, 29 Palms 2/5/2009 Request for project feedback.

Pamela Innis, DOI
Yvonne Meeks, Christina Hong, 
Serena Lee (PG&E)

Courtney Coyle, Arlene 
Kingery, Aaron Yue 2/5/2009

Final approval letter for the Revised Human Health 
and Ecological Risk Assessment Work Plan 
(RAWP) and Revised RAWP Addendum

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 2/9/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
January 2009.
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Maureen Gorsen, 
DTSC

Sherry Cordova, Dale Phillips 
(Cocopah), Daphne Hill-Poolaw, 
Michael Tsosie (CRIT), Darrell Mike 
(29 Palms), Rayomd Torres (Torres-
Martinez), Don E. Watahomigie 
(Havasupai), Wilfred Whatonome, 
Loretta Jackson-Kelly (Hualapai), 
Timothy Williams, Shan Lewis, Nora 
McDowell-Antone (FMIT), Charles 
Wood (Chemehuevi), Mike Jackson, 
Sr. (Fort Yuma-Quechan), Ernest 
Jones, Sr. (Yavapai-Prescott)

Richard Armstrong, Nancy 
Shopay, Lisa Swick 
(CRIT), Courtney Coyle, 
Steven McDonald, Linda 
Otero (FMIT), Edmund 
Domingues (Cocopah), 
Ron Escobar 
(Chemehuevi), Greg 
Glassco (Yavapai-
Prescott) 2/10/2009

Thank you for leadership at 10/29/08 meeting and 
invitation to attend the Topock Leadership Meeting 
on 3/12/09 meeting in Palm Springs:  Attachments:  
1) Draft Agenda; 2) Draft Mission Statement; 3) 
Notes for Topock Draft Chart Discussion on 
1/29/09; Distribution list of DTSC's March 12, 2009 
invitation letter

Maureen Gorsen, 
DTSC

Amanda E. Stone (ADEQ), William 
Lodder, Jr. (DOI), Bob Howard 
(PG&E), Eddie Rigdon (MWD), 
Robert Perdue (CRWQCB), Gerald 
R. Zimmerman (CRB)

Denise Baker, John Earle, 
Benjamin Tuggle 
(USFWS), Lorri Gray, Joe 
Liebhauser (BOR), 
Rebecca Heick, Elaine 
Zielinski (BLM), Pamela S. 
Innis, Casey Padgett 
(DOI), Abbas 
Amirteymoori (CRB), Dave 
Gilbert, Juan Jayo, Lisa 
Micheletti-Cope (PG&E), 
Helen Hankins (ADEQ), 
Arlene Kabei (USEPA), 
Bart Koch (MWD), Tom 
Vandenberg (CRWQCB) 2/10/2009

Thank you for leadership at 10/29/08 meeting and 
invitation to attend the Topock Leadership Meeting 
on 3/12/09 meeting in Palm Springs:  Attachments:  
1) Draft Agenda; 2) Draft Mission Statement; 3) 
Notes for Topock Draft Chart Discussion on 
1/29/09; Distribution list of DTSC's March 12, 2009 
invitation letter

DTSC

Mojave:  Nora McDowell-Antone (by 
phone); Felton Bricker, Sr., Linda 
Otero, Diane Montoya, Paul 
Jackson, Leo Leonhart (H&A), 
Courtney Coyle (by phone), Leo 
Lense (H&A by phone); CRIT:  Lisa 
Swick, Michael Tsosie, Nancy 
Shopay (by phone); DTSC, 
RWQCB, SWRCB, SDCWA, PG&E, 
BLM, BOR, DOI, USEPA, USFWS, 
USGS, MWD, ADEQ 2/10-11/2009 Focused Consultative Work Group Meeting

Rachael (Steve 
McDonald's Office) Aaron Yue, DTSC 2/13/2009

Left message inquiring if there is an extension of 
the CMS/FS review period from 30 to 45 days.  
Aaron Replied on 2/17/09 that there is no formal 
request from any entity for an extension.  

EDAW Michael Tsosie, CRIT 2/16/2009
Transmission of question list to be used for 
ethnographic assessment.

EDAW Nora McDowell-Antone, FMIT 2/16/2009
Follow-up concerning FMIT internal scoping 
meeting and CMS comments.

Aaron Yue, DTSC
CWG, TWG, Tribal Reps, EIR 
Group 2/19/2009

Breakdown of wells anticipated at the flood plain 
and upland area by remedy alternatives:  
Fulfillment of action item request from Courtney 
Coyle during 2/11/09 CWG

Nancy Shopay, CRIT Aaron Yue, DTSC 2/20/2009
Request for number of well location areas rather 
than actual number of wells provided on 2/19/09

EDAW Anthony Madrigal, 29 Palms 2/23/2009 Request for project feedback.

Nancy Shopay 
(CRIT) Watson Gin, DTSC   

Pamela Innis, Casey 
Padgett (DOI), Aaron Yue 2/23/2009

Request for status on draft mission statement and 
proposed meeting schedule
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Watson Gin, DTSC
Nancy Shopay (CRIT), Erin Miller 
(DTSC)

Pamela Innis, Casey 
Padgett (DOI), Aaron Yue 2/23/2009

Replied that he will have Erin Miller send her invite 
letter to March 12th TLP meeting which has draft 
mission statement attached

Nancy Shopay 
(CRIT) Aaron Yue, Pamela Innis (DOI)

Eric Shepard (CRIT), 
Casey Padgett (DOI) 2/26/2009 CRIT Comments on Draft CMS/FS dated 2/26/09

Leo Leonhart (FMIT) Aaron Yue, Pamela Innis (DOI)
Courtney Coyle, Steve 
McDonald (FMIT) 2/26/2009 FMIT Comments on Draft CMS/FS

CRIT

CRIT: Michael Tsosie, Nancy 
Shopay; DTSC Director Maureen 
Gorsen, Karen Baker, Nancy Long, 
Mona Arteaga, Jeanette Sartain 2/27/2009

Meeting with CRIT to discuss issues related to 
cultural resource information for the EIR, proposed 
remedial options for groundwater, and dioxins.  

Maureen Gorsen, 
DTSC

Sherry Cordova, Dale Phillips 
(Cocopah), Darrell Mike (29 Palms), 
Mary Maxine Resvaloso (Torres-
Martinez Desrt Cahuilla), Don E. 
Watahomigie (Havasupai), Wilfred 
Whatonome, Loretta Jackson 
(Hualapai), Timothy Williams, Shan 
Lewis, Nora McDowell-Antone 
(FMIT), Charles Wood 
(Chemehuevi), Daphne Hill-Poolaw, 
Michael Tsosie (CRIT), Mike 
Jackson, Sr. (Fort Yuma-Quechan), 
Ernest Jones, Sr. (Yavapai-
Prescott)

Richard Armstrong, Nancy 
Shopay, Lisa Swick 
(CRIT), Courtney Coyle, 
Steven McDonald, Linda 
Otero (FMIT), Edmund 
Domingues (Cocopah), 
Ron Escobar 
(Chemehuevi), Greg 
Glassco (Yavapai-
Prescott) 3/3/2009

Invitation letter with agenda and handouts for 
3/12/09 TLP meeting

Maureen Gorsen, 
DTSC

Amanda E. Stone (ADEQ), William 
Lodder, Jr. (DOI), Bob Howard 
(PG&E), Eddie Rigdon (MWD), 
Robert Perdue (CRWQCB), Gerald 
R. Zimmerman (CRB)

Denise Baker, John Earle, 
Benjamin Tuggle 
(USFWS), Lorri Gray, Joe 
Liebhauser (BOR), 
Rebecca Heick, Elaine 
Zielinski, Helen Hankins 
(BLM), Pamela S. Innis, 
Casey Padgett (DOI), 
Abbas Amirteymoori 
(CRB), Dave Gilbert, Juan 
Jayo, Lisa Micheletti-Cope 
(PG&E), Arlene Kabei 
(USEPA), Bart Koch 
(MWD), Tom Vandenberg 
(CRWQCB) 3/3/2009

Invitation letter with agenda and handouts for 
3/12/09 TLP meeting

DTSC

Mojave:  Linda Otero, Felton 
Bricker, Sr.; CRIT:  Nancy Shopay; 
Hualapai:  Loretta Jackson-Kelly; 
DTSC, PG&E, BLM, DOI, USFWS 3/3/2009 Area of Concern 4 Site Discussion

Courtney Coyle, 
FMIT Aaron Yue, DTSC 3/5/2009

Request to send her office copies of all comments 
received on draft CMS/FS document

Aaron Yue, DTSC Courtney Coyle, FMIT

Karen Baker, Nancy 
Shopay, Nora McDowell, 
Pam Innis 3/5/2009

Forwarded comments received to date, however, 
DTSC/DOI still working on comments.  DTSC will 
provide formal transmittal in the days ahead

EDAW Nora McDowell-Antone, FMIT 3/5/2009 Follow-up concerning FMIT comments on CMS.

Aaron Yue, DTSC
Christina Hong, Serena Lee, 
Yvonne Meeks (PG&E)

Chris Guerre, Dave Gilbert 
(PG&E), Karen Baker, 
Maziar Movassaghi 3/5/2009

DTSC's input to PG&E's proposed response to 
comments for the RFI/RI Volume 2 Addendum



Draft ‐ For Internal Review Only DRAFT PG Topock Tribal Communications Summary  October 28, 2010

Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject

EDAW Nora McDowell-Antone, FMIT 3/6/2009
Transmission of CMS comments from FMIT to EIR 
team.

DTSC

Attendees:  Chemehuevi:  Chairman 
Wood; Hualapai:  Loretta Jackson-
Kelly; CRITs:  Michael Tsosie, 
Nancy Shopay, Norman Shopay; 
FMIT:  Nora McDowell-Antone, 
Linda Otero, Courtney Coyle, 
Steven McDonald; Aqua Caliente 
Tribe:  Clifford Batten; ADEQ, 
PG&E, MWD, CRWQCB, US DOI, 
CRB, DTSC 3/12/2009

Topock Leadership Partnership discussion of 
proposed alternatives for cleanup of groundwater

Michael Sullivan, 
FMIT

Aaron Yue, DTSC and Pamela 
Innis, DOI

Nora McDowell, Luke 
Johnson, Linda Otero, 
Timothy Williams, 
Courtney Coyle, Steven 
McDonald, Leo Leonhart 
(FMIT); Yvonne Meeks 
(PG&E) 3/17/2009

Fort Mojave Indian Tribe's comments on the Draft 
Groundwater Risk Assessment 

Nancy Shopay 
(CRIT) 3/20/2009 CRIT Comments on Draft CMS/FS dated 2/26/09

Nancy Shopay (for 
CRIT)

Aaron Yue, DTSC and Pamela 
Innis, DOI

Eric Shepard, Michael 
Tsosie (CRIT); Casey 
Padgett (DOI); Karen 
Baker, Aaron Yue (DTSC) 3/20/2009

Comments on the February 2009 Draft 
Groundwater Human Health and Ecological Risk 
Assessment

Nora McDowell-
Antone, FMIT Aaron Yue, DTSC 3/25/2009

Inquiry if DTSC had commented on Draft CMS/FS 
and request for copy of comments.

Aaron Yue, DTSC Nora McDowell-Antone, FMIT
Karen Baker, Pam Innis, 
Yvonne Meeks 3/25/2009

Reply to Nora's e-mail - still compiling comments, 
should be issued tomorrow

Nora McDowell-
Antone, FMIT Aaron Yue, DTSC 3/26/2009

Reply to Aaron and discussion about FMIT 
comments - CWG versus Section 106

Aaron Yue, DTSC Pam Innis, DOI            3/26/2009

Forwarded Nora's e-mail stating that DTSC will 
proceed and forward them to PG&E as comments 
received under CWG review period

Aaron Yue, DTSC
Christina Hong, CH2M Hill, Yvonne 
Meeks, PG&E 3/26/2009 DTSC CMS comments in MS Word

Aaron Yue, DTSC
Christina Hong, CH2M Hill, Yvonne 
Meeks, PG&E

EIR, Geo/Hydro, Indian 
Tribe Reps., CWG 3/26/2009 DTSC CMS comments in MS Word

Aaron Yue, DTSC
Christina Hong, CH2M Hill, Yvonne 
Meeks, PG&E Pam Innis 3/26/2009

Forward comments received to date on the 
Groundwater Risk Assement from:  FMIT, CRIT

Maziar Movassaghi, 
DTSC

Charles Wood (Chemehuevi), 
Loretta Jackson (Hualapai), Michael 
Tsosie, Nancy Shopay, Norman 
Shopay (CRIT), Nora McDowell-
Antone, Courtney Coyle, Steven 
McDonald, Linda Otero (FMIT)

Wilfred Whatoname 
(Hualapai), Timothy 
Williams (FMIT), Richard 
Armstrong, Lisa Swick 
(CRIT), Ron Escobar 
(Chemehuevi) 3/30/2009

Thank you letter for participating in 3/12/09 TLP 
meeting with enclosures.  Next meeting Thursday, 
May 21, 2009

Maziar Movassaghi, 
DTSC

Amanda E. Stone (ADEQ), Bob 
Howard, Dave Gilbert, Lisa 
Micheletti-Cope (PG&E), Eddie 
Rigdon, Bart Koch (MWD), Robert 
Perdue (CRWQCB), Rebecca 
Heick, Pamela Innis, Casey Padgett 
(DOI), Abbas Amirteymoori (CRB)

Michael Fulton (ADEQ), 
Juan Jayo (PG&E), Jeffrey 
Kightlinger (MWD), 
William Lodder, Jr. (DOI), 
Tom Vandenberg 
(CRWQCB), Gerald 
Zimmerman (CRB) 3/30/2009

Thank you letter for participating in 3/12/09 TLP 
meeting with enclosures.  Next meeting Thursday, 
May 21, 2009
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 4/1/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
March 2009.

Chris Guerre, DTSC Nancy Shopay (for CRIT) Aaron Yue, Karen Baker 4/2/2009 PG&E East Ravine Information

Karen Baker, DTSC Nancy Shopay (for CRIT) 4/3/2009
Request for separate meeting between DTSC and 
CRIT regarding CMS, Debris Ravine, East Ravine.

Karen Baker, DTSC
Nancy Shopay (CRIT), Pamela Innis 
(DOI) Aaron Yue 4/10/2009

RE:  Nora McDowell's request to be provided with a 
copy of CRIT's comments on the Draft CMS/FS 
submitted to DOI

Karen Baker, DTSC Nora McDowell-Antone, FMIT 4/10/2009

Called Nora McDowell to off to meet with FMIT to 
hear their concerns on CMS/FS, HRA, Debris 
Ravine, and other issues at the site.  

Jeannete Sartain, 
DTSC

Charles Wood, Chemehuevi, 
Michael Tsosie, CRIT, Nora 
McDowell-Antone, FMIT, Loretta 
Jackson-Kelly, Hualapai 4/21/2009

Jeanette left voice mail messages asking:  1) 
Meeting change to 5/21; 2) how many bringing; 3) 
is it ok to hold off on mission statement for now?

Charles Wood, 
Chemehuevi Tribe Jeanette Sartain, DTSC 4/22/2009

They spoke.  Chairman Wood said he knows it's 
the 21st, he is coming alone, okay with holding off 
on mission statement

Nora McDowell-
Antone, FMIT Jeanette Sartain, DTSC 4/22/2009

They spoke.  Knows about 5/21.  She will let us 
know who's coming; She's fine with waiting on 
mission statement disc, but also ok with a few min. 
at end of mtg. to discuss

Loretta Jackson-
Kelly, Hualapai Jeanette Sartain, DTSC 4/22/2009

They spoke.  Knows about 5/21.  One other person 
coming with her.  She's fine with waiting on Mission 
Statement disc., but also okey with 20 min. at end 
of mtg to discuss.

Jeannete Sartain, 
DTSC

Nora McDowell-Antone, FMIT, Dr. 
Michael Tsosie, CRIT, Loretta 
Jackson-Kelly, Hualapai, Charles 
Wood, Chemehuevi 4/23/2009

Jeanette called to find out who should we be 
sending letters/cc's to?

Nora McDowell 
Antone, FMIT 4/23/2009

She says send individual letters to her, Chairmain 
Timothy Williams, Vice-Chair Shan Lewis, and 
Linda Otero at Aha Makav

Loretta Jackson-
Kelly, Hualapai 4/23/2009

Keep sending individual letters to Loretta and to 
Chair Whatoname.  No cc's for now.

Charles Wood, 
Chemehuevi Tribe 4/23/2009

Continue sending all info. To Ch. Wood only.  He 
will discuss with tribe.

Aaron Yue, DTSC
Nancy Shopay and Michael Tsosie 
(CRIT) 4/24/2009 Confirmation of meeting at BLM Office on May 4th

Michael Tsosie, 
CRIT Jeanette Sartain, DTSC 4/30/2009 Faxed questions orginally left on his voice mail.

Maziar Movassaghi, 
DTSC

Eldred Enas, Daphne Hill-Poolaw, 
Michael Tsosie (CRIT), Wilfred 
Whatoname, Loretta Jackson-Kelly 
(Hualapai), Timothy Williams, Shan 
Lewis, Nora McDowell-Antone, 
Linda Otero (FMIT), Charles Wood 
(Chemehuevi), 

Ron Escobar 
(Chemehuevi), Lisa Swick, 
Nancy Shopay, Norman 
Shopay (CRIT), Steven 
McDonald, Courtney Coyle 
(FMIT) 4/30/2009

Invitation to attend the 5/21/09 TLP Meeting with 
agenda and handouts
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Maziar Movassaghi, 
DTSC

Amanda Stone (ADEQ), Bob 
Howard (PG&E), William Lodder, 
Jr., Pamela Innis, Casey Padgett 
(USDOI), Bart Koch, Eddie Rigdon 
(MWD), Robert Perdue (CRWQCB), 
Gerald Zimmerman (CRB)

Abbas Amirteymoori 
(CRB), Dave Gilbert, Lisa 
Micheletti-Cope, Juan 
Jayo (PG&E), Joe 
Liebhauser (BOR), John 
Earle (USFWS), Rebecca 
Heick (BLM), Tom 
Vandenberg (CRWQCB) 4/30/2009

Invitation to attend the 5/21/09 TLP Meeting with 
agenda and handouts

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 5/4/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of April 
2009.

Nancy Shopay, CRIT Aaron Yue, DTSC 5/6/2009

Thank for meeting with CRIT on Monday.  Request 
to find out if the WB In Palm Springs has wireless 
internet service for the meeting in addition to call in 
capability

EDAW Nancy Shopay, CRIT 5/11/2009
Letter from Nancy Shopay describing tribal 
concerns

Nancy Shopay, CRIT
Maziar Movassaghi, Acting Director 
DTSC

Eric Shepard, Michael 
Tsosie (CRIT), Karen 
Baker, Aaron Yue (DTSC), 
Rebecca Heick (BLM) 5/11/2009

Information and Basis for CRIT Proportional 
Stakeholder Significance and Input and map of 
Topock Compressor Station in Proximity to Native 
American Lands

Nancy Shopay 
(CRIT)

Maziar Movassaghi, Acting Director, 
DTSC

Eric Shepard, Michael 
Tsosie (CRIT), Karen 
Baker, Aaron Yue (DTSC), 
Rebecca Heick (BLM) 5/12/2009

Questions and Concerns Related to Recent Issues 
(mainly Dioxin detection at AOC 4.

EDAW Nora McDowell-Antone, FMIT 5/12/2009
Follow-up concerning FMIT comments on CMS and 
internal FMIT scoping meeting.

DTSC

Mojave:  Nora McDowell-Antone, 
Leo Leonhart (H&A); CRIT:  Nancy 
Shopay; DTSC, PG&E, DOI, USGS, 
BOR, MWD 5/12/2009 Geo/Hydro Technical Work Group Meeting

Leo Leonhart (FMIT) Pamela Innis (DOI)

T. Williams, S. Lewis, L. 
Otero, M. Calamia, C. 
Coyle, J. Earle, R. Heick, 
L. Johnson, J. Leibhauser, 
S. McDonald, N. McDowell-
Antone, Y. Meeks, W. 
Taylor, A. Yue 5/13/2009

Fort Mojave Indian Tribe Comments on the U.S. 
DOI draft memorandum on "Time-Critical Removal 
Action Number 4 at AOC 4 Debris Ravine."

Nancy Shopay, CRIT Aaron Yue, DTSC 5/13/2009

Asked for representation of gw contamination that 
could be used in a presentation to the tribe, 
including new gw contamination in East Ravine

Aaron Yue, DTSC Nancy Shopay (for CRIT) 5/13/2009

CH2Mill preparing a new figure for TLP meeting - 
DTSC does not have one that includes East 
Ravine.  Also asked if Nancy would inquire about 
new Chairperson, Eldred Enas, from M. Tsosie

Karen Baker, DTSC Nancy Shopay (for CRIT) 5/14/2009

Request for Nancy to contact Michael Tsosie to see 
if he's available for a call with Maziar prior to the 
5/21 TLP meeting
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Kathie Schievelbein, 
DTSC Tribal Leaders, All Stakeholders 5/15/2009

Letter providing update regarding the cultural 
resources assessment of the PG&E Topock 
Enviromental Investigation and Cleanup Project.

Nancy Shopay 
(CRIT) Maziar Movassaghi, DTSC

Eric Shepard, Michael 
Tsosie, Karen Baker, 
Aaron Yue, Rebecca 
Heick, Casey Padgett, 
Pamela Innis 5/20/2009

Comments on the proposed Topock Leadership 
Agenda and Meeting

DTSC

Topock Leadership Partnership:  
Fort Mojave: Chairman Timothy 
Williams, Linda Otero, Nora 
McDowell-Antone, Courtney Coyle, 
Steve McDonald, Leo Leonhart ; 
CRIT: Amanda Leivas-Sharp, 
Michael Tsosie, Nancy Shopay, 
Norman Shopay; Chemehuevi: 
Chairman Charles Wood, Ron 
Escobar; Hualapai: Loretta Jackson-
Kelly; Cocopah: Vice-Chairman 
Dale Phillips; MWD; PG&E; 
RWQCB; CRBC: DOI 5/21/2009

Leadership discussion on groundwater cleanup 
alternatives and overview of  process and schedule 
for Environmental Impact Report process and 
update on Debris Ravine. 

Karen Baker, DTSC Nora McDowell-Antone, FMIT 5/26/2009

Called Nora McDowell fo f/u up on Karen's April call 
regarding holding community meetings in July 
2009.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 6/1/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of May 
2009.

CRIT

CRIT: Michael Tsosie, Norman 
Shopay, Nancy Shopay; DTSC 
Acting Director Maziar Movassaghi, 
Karen Baker 6/2/2009

Conference call to discuss CRIT issues to Topock 
Leadership Partnership and cultural resources for 
the EIR. 

EDAW Michael Tsosie, CRIT 6/2/2009

Update on EIR process. Tsosie also asked for 
clarification as to how cultural information was 
included in the EIR.

Nancy Shopay, for 
CRIT Aaron Yue, DTSC

Karen Baker, Yvonne 
Meeks 6/2/2009

Questions:  will current IM pumping demonstrate a 
landward gradient away from river in area of East 
Ravine gw contamination?  Will additional wells 
need to be added?  What actions if PG&E not able 
to demonstrate landward gradient at East Ravine?

Maziar Movassaghi, 
Acting Director Michael Tsosie, CRIT

Nancy Shopay, Eric 
Shepard (CRIT), Pamela 
Innis (DOI), Rebecca 
Heick (BLM), Karen Baker, 
Aaron Yue (DTSC) 6/3/2009

Response to CRIT's 5/11/09 letter - Significance of 
CRITs input with respect to PG&E 

Karen Baker, DTSC Nora McDowell-Antone, FMIT 6/3/2009

Emailed to follow up on calls made on April 10th 
and May 26th regarding holding community 
meetings in July 

Nora McDowell-
Antone, FMIT Karen Baker, DTSC 6/3/2009

Replied to Karen's e-mail with questions about 
community meetings

Karen Baker, DTSC Nora McDowell-Antone, FMIT 6/3/2009
Answered Nora's questions about community 
meetings
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Nora McDowell-
Antone, FMIT Karen Baker, DTSC 6/4/2009

Gave date of 7/23/09 at 6:00 at FMIT Tribal Office 
for community meeting.

Karen Baker, DTSC Nora McDowell-Antone, FMIT 6/4/2009
Thank you - Christina Fu will contact you to begin 
organizing this.

Karen Baker, DTSC Joey Pace, ADEQ 6/5/2009
Emailed inquiring if AZDEQ would like to participate 
in the community meeting.

Robert Perdue, 
CRWQCB Aaron Yue, DTSC 

Pamela Innis (DOI), Tom 
Vandenberg (CRWQCB), 
Robert doss, Yvonne 
Meeks, Curt Russell 
(PG&E), Julie Eakins 
(CH2M Hill) 6/9/2009 RE:  CMS/FS Report dated January 2009.

Nancy Shopay, 
Envirometrix (for 
CRIT) Karen Baker, DTSC

Eric Shepard, Michael 
Tsosie (CRITs); Aaron 
Yue, Maziar Movassaghi 
(DTSC); Rebecca Heick 
(BLM); Casey Padgett, 
Pamela Innis (DOI) 6/12/2009

Letter discussing concerns about EIR and 
DTSC/EDAW handling of ethnographic issues.

Karen Baker Loretta Jackson-Kelly, Hualapai 6/15/2009

Called regarding plan to hold community meetings 
in July and asked if Hualapai was interested in 
having a separate community meeting for their tribe 
to help them with the project and informed her of 
other tribal meetings scheduled.  She will check 
with tribe and let Karen know.

EDAW Nora McDowell-Antone, FMIT 6/24/2009
Call to set up meeting. Nora also inquired as to if a 
copy of Maze nomination could be sent.

EDAW Goldie Walker, Serrano 6/24/2009
Call to see if Goldie had any concerns about the 
CMS alternatives or project.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, David 
todd, Ron Escobar; Cocopah:  
Sherry Cordova, Jill McCormick; 
CRITs:  Daniel Eddy, Jr., Michael 
Tsosie, Cheyene Garcia; FMIT:  
Timothy Williams,  Linda Otero; Fort 
Yuma-Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 7/1/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of May 
2009.

Nancy Shopay, for 
CRIT Aaron Yue, DTSC 7/4/2009 Request to resend response to her 6/2/09

EDAW Nora McDowell-Antone, FMIT 7/5/2009
Call to set up meeting. FMIT also requested FMIT-
related information from EIR.

Aaron Yue, DTSC Nancy Shopay, for CRIT
Karen Baker, Yvonne 
Meeks 7/6/2009 Response to questions from 6/2/09

EDAW Lisa Swick, CRIT 7/7/2009
Call to see if cultural resources meeting was 
necessary. Told that it was not.

Christina Fu, DTSC Chairman Woods, Chemehuevi 7/7/2009
Christina called Chairman Woods to request for 
follow-up on meeting and set-up questions.

Christina Fu, DTSC Nora McDowell-Antone, FMIT 7/9/2009
Christina called Nora to follow-up on meeting 
details and set-up confirmation.

Christina Fu, DTSC Lisa Swick, CRIT 7/9/2009
Christina called Lisa to follow-up on meeting details 
and set-up coordination.

Michael Sullivan, 
FMIT Aaron Yue, DTSC, Pam Innis, DOI

Nora McDowell, Luke 
Johnson, Linda Otero, 
Courtney Coyle, Steve 
McDonald, Leo Leonhart 
(FMIT), Yvonne Meeks 
(PG&E) 7/10/2009

Response to PG&E Response to Comments on 
Draft Groundwater Risk Assessment for Topock 
Compressor Station

EDAW Timothy Williams, FMIT 7/13/2009
Letter requesting clarification of land uses at 
Topock site.

EDAW Nora McDowell-Antone, FMIT 7/13/2009 Emails coordinating meeting.
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Christina Fu, DTSC Chairman Woods, Chemehuevi 7/13/2009

Christina called Chairman Woods to request for 
follow-up on meeting and set-up questions. No 
answer, left message/

Timothy Williams, 
FMIT

Maziar Movassaghi, DTSC, Willie 
Taylor, DOI

Senator Barbara Boxer, 
Senator Dianne Feinstein, 
Jeff Smith, BOR, William 
Loedder, DOI, Pamela 
Innis, DOI, Becky Heick, 
BLM, James Kenna, BLM, 
Aaron Yue, DTSC, 
Yvonne Meeks, PG&E, 
Wayne Donaldson, CA 
SHPO, Carol Griffiths, AZ 
SHPO, Jamie Cleland, 
EDAW, Courtney Coyle, 
FMIT 7/13/2009

Fort Mohave Indian Tribe Follow-up letter to March 
20, 2009, comment letter on PG&E Co. draft 
Groundwater Risk Assessment for Topock 
Compressor Station

EDAW Nora McDowell-Antone, FMIT 7/14/2009 Emails coordinating meeting.
EDAW Courtney Coyle, FMIT 7/14/2009 Review of Sunrise Powerlink PA.

Maziar Movassaghi, 
DTSC

FMIT:  Timothy Williams, Nora 
McDowell-Antone, Linda Otero; 
CRITs:  Michael Tsosie; Amanda 
Leivas-Sharpe; Chemehuevi:  
Charles Wood, Ron Escobar; 
Cocopah:  Dale Phillips;  Hualapai:  
Loretta Jackson-Kelly; Fort Yuma-
Quechan:  Mike Jackson, Sr.; 
Havasupai:  Don E. Watahomigie; 
Torres-Martinez:  Mary Maxine 
Resvaloso; Twenty-Nine Palms:  
Darrell Mike; Yavapai-Prescott 
Tribe:  Ernest Jones, Sr.; AECOM, 
CRWQCB, MWD, PG&E, DOI, 
CRB,   

Cocopah:  Edmund 
Domingues; CRITs:  Lisa 
Swick, Nancy Shopay, 
Norman Shopay; FMIT:  
Steven McDonald, 
Courtney Coyle, Leo 
Leonhart; Hualapai:  
Wilfred Whatoname; 
Yavapai-Prescrott:  Greg 
GlasscoBLM, BOR, 
PG&E, ARCADIS 7/14/2009

Thank you letter for attendance/informational for 
non-attendees at 5/21/09 meeting with meeting 
notes attached.

EDAW Peter Bungart, Hualapai 7/15/2009 Talk and review of project @ CWG meeting.

DTSC

Mojave:  Luke Johnson, Michael 
Sullivan, Steven McDonald, 
Courtney Coyle (by phone), Leo 
Leonhart (H&A); CRIT:  Nancy 
Shopay, Norman Shopay (by 
phone); Hualapai:  Peter Bungart 
(Circa Cons.); DTSC, RWQCB, 
SDCWA, PG&E, BLM, BOR, DOI, 
USEPA, USFWS, MWD 7/15/2009 Face-to-face Consultative Work Group Meeting

EDAW Nora McDowell-Antone, FMIT 7/17/2009
Email discussing legal review of FMIT-related 
information in EIR.

EDAW Nora McDowell-Antone, FMIT 7/20/2009
Transmittal of FMIT-related information of EIR to 
FMIT.

Aaron Yue, DTSC
James Peterson, Senator 
Feinstein's Office 7/20/2009

Spoke with Katherine and notified about public 
workshops and that flyers e-mailed to Mr. Peterson.

EDAW Peter Bungart, Hualapai 7/21/2009
Followup letter to Peter to see if additional 
meetings with Hualapai were necessary.

Christina Fu, DTSC Shirley, Chemehuevi 7/21/2009

Received message on incorrect flyer date.  
Christina phoned back and apologized that it was a 
typo and a new flyer was being produced and sent 
out to them.
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Christina Fu, DTSC Leeann, Chemehuevi 7/21/2009

Received message on flyer date.  Christina phoned 
back and apologized that it was a typo and a new 
flyer was being produced and will email her directly 
for distribution via PDF and mailed flyers on the 
way..

Eldred Enas, CRITs Maziar Movassaghi, DTSC

Amanda Leivas-Sharp, 
Envirometrix, Eric 
Shepard, Michael Tsosie, 
Cheyenne Garcia, Gary 
Hanson, Charlie Land 7/21/2009

Tribal Council has appointed Amanda Leivas-
Sharpe as its lead on the Topock remediation 
project.

Eldred Enas, CRITs Karen Baker, DTSC

Amanda Leivas-Sharp, 
Envirometrix, Eric 
Shepard, Michael Tsosie, 
Cheyenne Garcia, Gary 
Hanson, Charlie Land 7/21/2009

Tribal Council has appointed Amanda Leivas-
Sharpe as its lead on the Topock remediation 
project.

Eldred Enas, CRITs Aaron Yue, DTSC

Amanda Leivas-Sharp, 
Envirometrix, Eric 
Shepard, Michael Tsosie, 
Cheyenne Garcia, Gary 
Hanson, Charlie Land 7/21/2009

Tribal Council has appointed Amanda Leivas-
Sharpe as its lead on the Topock remediation 
project.

EDAW Nora McDowell-Antone, FMIT 7/22/2009 Transmittal of meeting agenda.

Christina Fu, DTSC Nora McDowell, FMIT 7/22/2009

Christina left message for Nora to confirm all 
meeting logistics and to look forward seeing them 
tomorrow at meeting.

Christina Fu, DTSC Lisa Swick, CRIT 7/22/2009

Christina called Lisa and explained about new 
flyers being sent and to finalize meeting details for 
next week.

Christina Fu, DTSC Chairman Woods, Chemehuevi 7/22/2009

Christina left message for Chairman Woods to 
request for finalize meeting logistics and and time 
for meeting up to set-up. 

DTSC

Mojave:  Nora McDowell-Antone, 
Linda Otero, Leo Leonhart (H&A), 
Sandra Woods Bricker, Felton 
Bricker, Sr., Marla Jenkins, 
Jeannette Otero, Mary Hole, Betty 
DeOcampe, Maryjo Jim, Tessie 
Soto, Suzanne Malson, Angie 
Alvarado, Paul J., 2 sigs not legible 7/23/2009

DTSC FMIT Community Workshop to inform FMIT 
about clean up process and summary of 
environmental investigations.

EDAW Linda Otero, FMIT 7/23/2009
Discussion during community meeting between 
Stev and Linda.

EDAW Meeting, FMIT 7/24/2009
Meeting at FMIT regarding project, EIR, and project 
alternatives.

EDAW Bridget Nash-Chrabascz, Quechan 7/24/2009 Call to say that no tribal input on CMS alternatives.

Karen Baker, DTSC
Nancy Shopay, Envirometrix for 
CRIT

Michael Tsosie, Eric 
Shepard (CRIT), Pam 
Innis (DOI), Rebecca 
Heick (BLM), Aaron Yue, 
Jose Marcos, Susan 
Wilcox (DTSC) 7/27/2009

Recent Request for Information Regarding the 
Environmental Impact Report

Christina Fu, DTSC Lisa Swick, CRIT 7/27/2009
Christina called Lisa confirmed all meeting logistics 
for tomorrow.

Christina Fu, DTSC Chairman Woods, Chemehuevi 7/27/2009

Christina left message for Chairman Woods to 
request for finalize meeting logistics and and time 
for meeting up to set-up. Also sent email to confirm 
logistics and request response.
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Christina Fu, DTSC Larry, Golden Shores 7/27/2009
Christina called Larry to finalize details on getting 
keys for room and meeting logistics details.

Christina Fu, DTSC Chairman Woods, Chemehuevi 7/27/2009
Christina received phone call back from Chairman 
Woods and was able to finalize all details.

DTSC

CRITs:  Gary Hansen, Amanda 
Leivas-Sharpe, Charley Land; BOR:  
Brian Farmer, Evan Smith, Jeff 
Smith, Ramone McCoy, Duncan 
Fisher; DOI:  Pam Innis; BLM:  
Becky Heick, Mark Calamia; CH2M 
Hill:  Christina Hong; ADEQ:  Tom 
DiDorizio; Joan Travis, Pkr. Pioneer; 
Sandy Pierce, BOS 7/28/2009

DTSC Community Workshop CRITs to inform 
about clean up process and summary of 
environmental investigations.

Lisa Kellogg, 
ARCADIS Aaron Yue, DTSC 7/28/2009

E-mail as a follow-up to DTSC's comments sent to 
PG&E on 7/16/09 on the RTC to the Groundwater 
Risk Assessment

DTSC

Chemehuevi:  Tito Smith, Dennis 
Fagundes, Charles Woods, Shirley 
Smith; Sierra Shaw, Raymond Rob 
les;  Housing Dept.; BLM:  Becky 
Heich, Mark Calamia; June Leivas, 
Bradley Escobar, Resident 7/29/2009

DTSC Community Workshop to inform 
Chemehuevi about clean up process and summary 
of environmental investigations.

Bob Howard, PG&E Maziar Movassaghi, DTSC 7/29/2009

Complaints about lateness of thank you letter, 
postponal of next TLP, and proposed delay of 
CMS/FS

DTSC

CRITs:  Charley Land; PG&E:  Curt 
Russell; CH2M Hill, Christina Hong; 
BOR:  Jesse Smith, Evan Smith, 
Jeff Smith; BLM:  Ramone McCoy, 
Mark Calamia; Residents:  Paul 
Maxwell, Becky Bramlett, Patricia 
Colloran, Brill Trotter, Imogene 
Wright, Mike Moer

7/30/2010 
11:00 AM - 

2:00 PM

DTSC Community Workshop at Golden Shores 
regarding clean up process and summary of 
environmental investigations

DTSC

CRITs:  Amanda Leivas-Sharpe, 
Charoes Land; USBOR:  Jeffery 
Smith, Jesse Smith, Evan Smith; 
PG&E:  Curt Russell; CA Dept. of 
Fish & Game:  Stefan Awender; 
Residents:  Delores Purinton, Ron 
Wilson, Juanita Barcus, Rose Wian

7/30/2010 4:00 
- 7:00 PM

DTSC Community Workshop at Golden Shores 
regarding clean up process and summary of 
environmental investigations

Bob Howard, PG&E Maziar Movassaghi, DTSC 7/30/2009
PG&E request to review administrative draft of the 
EIR

Karen Baker, DTSC Timothy Williams, FMIT

Barbara Boxer, U.S. 
Senator, Dianne Feinstein, 
U.S. Senator, Courtney 
Coyle, FMIT, Yvonne 
Meeks, PG&E, Jamie 
Cleland, EDAW, William 
Lodder, Pamela Innis 
(DOI), Rebecca Heick, 
BLM, Jeff Smith, BOR, 
Wayne Donaldson, CA 
Dept. of Parks & Rec., 
Carol Griffiths, AZ State 
Parks 7/30/2009

Reply to FMIT concerns regarding land use 
assumptions in the vicinity of the Topock 
Comopressor Station in the draft Groundwater 
Human Health and Risk Assessment for the PG&E 
Site. Letter entitled "Comments on Draft 
Groundwater Risk Assessment" 
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Willie Taylor, USDOI Timothy Williams, FMIT

Linda Otero, Nora 
McDowell, Luke Johnson, 
Steven McDonald, Leo 
Leonhart, Michael Sullivar 
(FMIT), Maziar 
Movassaghi (DTSC), 
Casey Padgett, Pam Innis 
(DOI), Ramone McCoy 
(BLM) 7/31/2009

Response to letter dated July 13, 2009 regarding 
views of the FMIT with regard to appropriate land 
uses for the area surrounding PG&E Topock.

EDAW Nora McDowell-Antone, FMIT 8/2/2009 Thank-you for meeting 7/24/09.

Karen Baker, DTSC Amanda Leivas-Sharp (CRITs) 8/3/2009

E-mailed four recent letters from Nancy Shopay on 
behalf of the CRIT and DTSC responsed to those 
letters.

Norman Shopay, 
Envirometrix for 
CRIT Aaron Yue, DTSC 8/3/2009

Forwarded letter sent from PG&E to Eric Shepard 
regarding 90 days notice of termination of 
Memorandum of Understanding

Jose Marcos, DTSC Yvonne Meeks, PG&E
Christina Hong, Loveriza 
Sarmiento 8/3/2009

DTSC Comments on DQOs for Part A Soil 
Investigations

Aaron Yue, DTSC Lisa Kellogg, ARCADIS
Adrienne LaPierre, David 
Gilbert, Kimberly Walsh 8/3/2009

Correction to Arcadis interpretation of agreements 
reach by PG&E and DTSC on various issues of the 
GWRA

Jose Marcos, DTSC Yvonne Meeks, PG&E

Aaron Yue, James 
Eichelberger, Karen 
Baker, Pam Innis 8/3/2009 Final Topock ECV TM4

Christina Fu, DTSC Amanda Leivas-Sharpe, CRIT 8/5/2009
Christina called Amanda, left message for setting 
up council briefing and tribal community meeting.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Daniel Eddy, 
Jr., Amanda Leivas-Sharpe, 
Cheyene Garcia; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 8/6/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of July 
2009.

Charley Land, CRIT Greg Neal, DTSC 8/10/2009

Spoke on the phone - Mr. Land has questions 
about the groundwater plume map presented at 
outreach event and the concentration represented 
by outer bound and wants to confirm depth of the 
plume below the river.  Greg suggested Chris 
Guerre would be the appropriate staff to answer his 
questions.

Christina Fu, DTSC Amanda Leivas-Sharpe, CRIT 8/10/2009
Amanda called back and was able to set up a few 
dates for the meeting consideration.

Christina Fu, DTSC Lisa Swick, CRIT 8/11/2009
Christina called Lisa for address for Thank you 
letters.

Christina Fu, DTSC Larry, Golden Shores 8/11/2009
Christina called Larry for address for Thank you 
letters.

Chris Guerre, DTSC Charley Land, CRIT
Aaron Yue, Greg Neal, 
Jose Marcos, Karen Baker 8/11/2009

Responded to questions from Charley Land 
regarding groundwater for the summary he is 
preparing for the tribal administration.  Jose Marcos 
and Chris Guerre reponded to his requests for soil 
data information.

Chris Guerre, DTSC Charley Land, CRIT Aaron Yue, Karen Baker 8/11/2009
Sent him three maps of the chromium groundwater 
plume from the Feb. 2009 RFI Volume 2
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Karen Baker, DTSC Amanda Leivas-Sharpe, CRIT 8/18/2009

Sent Clearinghouse Task Force Charter.  Also 
inquired about primary contact for CRIT instead of 
Nancy Shopay.

EDAW Lisa Swick, CRIT 8/18/2009
Call to disucuss EIR progress and upcoming public 
meetings.

EDAW Nora McDowell-Antone, FMIT 8/18/2009
Email to see when a cutoff for input was and when 
more EIR information would be sent.

Christina Fu, DTSC Amanda Leivas-Sharpe, CRIT 8/18/2009

Christina called Amanda to discuss final accepted 
date for the council briefing and meeting. She 
explained that Tuesday was already set for council 
meeting so that was the proposed date 9/1/09.

Nora McDowell-
Antone, FMIT Maziar Movassaghi, Aaron Yue 8/18/2009

E-mailed FMITs response to 7/20/09 letter from Mr. 
James Kenna, State Director, Arizona State Office

EDAW Nora McDowell-Antone, FMIT 8/20/2009 Response to 8/18 questions.

Karen Baker, DTSC Stefan - DFT Aaron Yue, Susan Wilcox 8/20/2009

Responded to request to receive USFWS 
comments to DTSC during scoping period for the 
EIR for GW.  Legal office said we cannot share the 
comments. 

Aaron Yue, DTSC
Imogene Wright, Golden Shores 
Water Conservation District 8/27/2009

Sent copy of workshop presentation DVD for use at 
future Golden Shores Water Conservation District 
meetings.

DTSC

CRITs:  Joyce P, Stewart Eddy, 
Dennis L., Doug Bonamici, Dale 
Howard, Fred Nelson, Geneva 
Sathwake, Daphne Hill-Poolaw, 
Theo Deha Roso, Charley Land, 
Julie Deysie 9/1/2009 DTSC Community Workshop for CRIT 

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Daniel Eddy, 
Jr., Amanda Leivas-Sharpe, 
Cheyene Garcia; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 9/2/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
August 2009.

EDAW Nora McDowell-Antone, FMIT 9/16/2009
Email explaining delay in getting EIR information to 
FMIT.

EDAW Meeting, FMIT 9/16/2009
Information from archaeological monitoring effort, 
primarily from FMIT members.

Aaron Yue, DTSC Ron Escobar

Christina Fu, James 
Eichelberger, Karen 
Baker, Mona Arteaga 9/17/2009

Response to question raised at July community 
workshop regarding cover used to contain dioxin 
contamination in soils - does it pose a risk to 
animals/plants who ingest it?

Aaron Yue, DTSC Mrs. Bricker

Christina Fu, James 
Eichelberger, Karen 
Baker, Mona Arteaga 9/17/2009

Response to question raised at July community 
workshop regarding cover used to contain dioxin 
contamination in soils - does it pose a risk to 
animals/plants who ingest it?

Aaron Yue, DTSC Mr. Parra

Christina Fu, James 
Eichelberger, Karen 
Baker, Mona Arteaga 9/17/2009

Response to question raised at July community 
workshop regarding cover used to contain dioxin 
contamination in soils - does the HRA evaluate 
update of chemicals into plants used for cultural 
purposes?

Aaron Yue, DTSC Stephen Awender

Christina Fu, James 
Eichelberger, Karen 
Baker, Mona Arteaga 9/17/2009

Response to question during July community 
workshop:  why are Phase III impact Assessment 
ERAs rarely proceed this far in the risk assessment 
process?
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EDAW Charles Wood, Chemehuevi 9/18/2009

Chemehuevi supports the FMIT concerns about the 
Topock Maze, although cleaning up the plume is of 
utmost concern.

EDAW Edmund Tolusi, Havasupai 9/18/2009
No comments on project, but may have comments 
in the future.

DTSC

Attendees:  FMIT:  Nora McDowell-
Antone; DTSC, USDOI, MWD, 
PG&E, Arcadis, CH2M Hill 9/21/2009

Clearinghouse Task Force meeting to plan 
Leadership site tour/meeting and upcoming 
leadership newsletter

Karen Baker, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps; CWG 9/21/2009

Revision of CMS/FS Section 2.2.6 (Cultural 
Resources)

Chris Guerre, DTSC Leo Leonhart, FMIT 9/25/2009
Clarification of agenda topics and start time of 
9/28/09 TWG meeting.

DTSC

Mojave:  Michael Sullivan, Nora 
McDowell-Antone (by phone), 
Courtney Coyle, Leo Leonhart 
(H&A); CRIT:  Lisa Swick, Gary 
Hansen, Charlie Land (by phone); 
DTSC, RWQCB, PG&E, BOR, DOI, 
USGS, USFWS, MWD 9/28/2009 Geo/Hydro Technical Work Group Meeting

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps; CWG 9/29/2009

Request for fatal flaw comments on PG&E's 
proposed revised alternative E

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Daniel Eddy, 
Jr., Amanda Leivas-Sharpe, 
Cheyene Garcia; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 10/1/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
September 2009.

Linda Otero, FMIT Ramone McCoy, BLM

BLM, BIA Washington DC, 
AZ SHPO, CA SHPO, 
DOI, ACHP, CA Dept. of 
Parks and Recreation, CA 
NAHC, USFWS, BOR, 
DTSC, PG&E, EDAW, 
Tribal Governments, 
Cultural Department Reps, 
consultants and attorneys 10/5/2009

FMIT's rejection of programmatic agreement 
drafted by BLM in its entirety.

Jose Marcos, DTSC Yvonne Meeks, PG&E
EIR Group, Geo/Hydro, 
Indian Tribe Reps; CWG 10/5/2009

DTSC's response letter regarding the Part B soil 
investigation

Karen Baker, DTSC Amanda Leivas-Sharpe, CRITs 10/5/2009
Request for agenda or invitation letter to River 
Tribe Gathering for OST request to Arizona

EDAW Nora McDowell-Antone, FMIT 10/6/2009
Transmittal of meeting notes from 7/24/09 and 
expanded EIR information.

Amanda Levias-
Sharpe, CRITs Karen Baker, DTSC 10/6/2009

agenda forth coming and request for physical 
address.  Set aside a room for one on one 
meetings per Karen's request

Karen Baker, DTSC Amanda Leivas-Sharpe, CRITs 10/6/2009 Gave Amanda physical address to mail agenda

Karen Baker, DTSC Bob Doss, Yvonne Meeks, PG&E
Aaron Yue, Guenther 
Moskat, Susan Wilcox 10/8/2009

Information needed by DTSC and EDAW AECOM 
to complete the Draft EIR

Steve McDonald, 
FMIT Maziar Movassaghi, Acting Director Karen Baker, Aaron Yue 10/8/2009

Tribal concerns regarding cultural resources will 
most likely come up at the River Tribes Conference
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Nora McDowell-
Antone, FMIT Karen Baker, DTSC

Laura Yoshii, USEPA, 
Cynthia Gomez, Cal EPA, 
Pam Innis, DOI, Native 
American Tribal Contacts 
for the PG&E Topock 
project via e-mail 10/12/2009

Comments on Revision of Topock CMS/FS Section 
2.2.6 (Cultural Resources)

Lori Hare, DTSC cc's of leaders of TLP 10/13/2009

E-mailed template of letter mailed 10/8/09 (update 
regarding Topock project) and attachment October 
2009 Issue 3 newsletter

Aaron Yue, DTSC
Julie Eakins, Yvonne Meeks, 
Christina Hong PG&E & DTSC 10/16/2009

Marked up version of revised CMS/FS Chapter 3 in 
MS Word.

Doug Bonamici, 
CRIT Aaron Yue, DTSC 10/27/2009

E-mailed question:  How does EIR fit into the 
decision making process for a final choice of 
remedy?

Tribes

Maziar Movassaghi, Karen Baker, 
Aaron Yue, Chris Guerre, Jose 
Marcos, Shukla Roy-Semmen, 
Mona Arteaga Bontty,Stev Weidlich 
(AECOM) 10/27/2009 Tribal River Gathering attended by DTSC

Aaron Yue, DTSC Doug Bonamici, CRIT 10/29/2009

Replied to e-mail question:  DTSC's EIR contractor 
confirmed that EIR will evaluate the alternatives 
that meet the project needs along with discussion 
and comparison with the agency proposed remedy.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Daniel Eddy, 
Jr., Amanda Leivas-Sharpe, 
Cheyene Garcia; FMIT:  Timothy 
Williams,  Linda Otero; Fort Yuma-
Quechan:  Mike Jackson, Sr., 
Arlene Kingery, Pauline Jose; 
Hualapai:  Dawn Hubbs 11/4/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
October 2009.

Karen Baker, DTSC Amanda Leivas-Sharpe, CRIT 11/5/2009

Left a message inviting her to give a brief update of 
the River Tribe gathering on 10/26-27, 2009 at the 
11/18/09 CWG.

Amanda Leivas-
Sharpe, CRIT Karen Baker, DTSC 11/9/2009

Returned Karen Baker's call from 11/5/09.  She is 
unable to give the update and forwarded request to 
Richard Armstrong.

Aaron Yue, DTSC Amanda Leivas-Sharpe, CRIT 11/10/2009

Aaron left message for Amanda.  Amanda called 
back confirming that Doug Bonmici can be added to 
contact lists.

Aaron Yue, DTSC
CWG Members/Tribal 
Representatives 11/10/2009

Provided Cal EPA Tribal Policy to CWG and all 
interested tribes on 11/10/09

Aaron Yue, DTSC Pam Innis (DOI)
Dawn Hubbs (Hualapai), 
Karen Baker (DTSC) 11/16/2009

Forwarded Dawn Hubbs' request to Karen Baker 
for an electronic copy of the AOC 4 Workplan to 
Pam Innis since this is currently under DOI 
jurisdiction.

Jill McCormick, 
Cocopah Lori Hare, DTSC 11/18/2009

Jill called Jeanne Matsumoto who called Lori and 
Lori called Jill.  Jill requested CWG agenda and 
handouts be e-mailed to her.  Requested her e-mail 
address be added to contact list.

Aaron Yue, DTSC
CWG Members/Tribal 
Representatives 11/18/2009

Provided and discussed Cal EPA Tribal Policy at 
CWG meeting.  Several FMIT reps. were present at 
this meeting.
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DTSC

Mojave:  Felton Bricker, Sr., Linda 
Otero, Steven McDonald, Chris 
Martin, Leo Leonhart, Shawn 
Sellers, Michael Sullivan; CRIT:  
Lisa Swick, Doug Bonamici; 
Hualapai:  Dawn Hubbs; DTSC, 
SWRCB, CRB, PG&E, BLM, BOR, 
DOI, USEPA, USFWS, USGS, 
MWD 11/18/2009 Face-to face Consultative Work Group meeting

Karen Baker
PG&E Clearinghouse Task Force 
Members 11/19/2009

Cancellation of 12/1 meeting and announcement of 
Jan. 2010 meeting.

Glenn Caruso, 
PG&E Aaron Yue, DTSC 11/19/2009

Glen asked Aaron to add Win Wright, consultant for 
Hualapai tribe.  

Karen Baker, DTSC Nora McDowell-Antone, FMIT 11/23/2009
Response to FMIT letter Revision of CMS/FS 
Section 2.2.6 (Cultural Resources)

Karen Baker, DTSC Nora McDowell-Antone, FMIT 11/23/2009

Karen called Nora and shared that she had just e-
mailed a response to their letter of October 12, 
2009 regarding the cultural resources section 2.2.6 
of the CMS/FS.

Karen Baker, DTSC Nora McDowell-Antone, FMIT 11/23/2009

Karen called Nora to share that our EIR project 
manager, Susan Wilcox, retired and that her 
replacement is Laura Kaweski.  

Aaron Yue, DTSC
Win Wright (Hualapai), Glenn 
Caruso (PG&E) 11/23/2009

Aaron explained protocol for adding members to 
contact list - must be requested by primary or 
secondary contact of the organization.

Loretta Jackson-
Kelly, Hualapai Aaron Yue, DTSC 11/23/2009

Loretta requested that Dawn Hubbs and Win 
Wright (Hualapai) be added to the contact lists.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 12/2/2009

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
November2009.

Karen Baker, DTSC Nora McDowell-Antone, FMIT 12/3/2009

Request for FMIT to complete review and provide 
input by 12/11 instead of 12/14 since PG&E needs 
by 12/11 to complete on 12/18 (Cultural Resource 
Section of CMS/FS)

Chris Guerre, DTSC Win Wright (Hualapai) Aaron Yue, DTSC 12/10/2009

Provided Win with recent information on the East 
Ravine Groundwater investigation and on the 
Revised Alternative E GW Remedy.

Karen Baker, DTSC Amanda Leivas-Sharpe, CRITs 12/14/2009
Sent Amanda information regarding history and 
pupose of the TLP (Mission Statement)

Nora McDowell, 
FMIT Maziar Movassaghi, DTSC Karen Baker, DTSC 12/15/2009

Revision of CMS/FS Section 2.2.6 (Cultural 
Resources)

Karen Baker, DTSC PG&E Clearinghouse Task Force 12/29/2009 Agenda for CTF meeting on 1/6/10.

Karen Baker, DTSC PG&E Clearinghouse Task Force 1/4/2010 Handouts for 1/6/10 meeting.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 1/4/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
Decemberr 2009.
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DTSC

Attendees:  Hualapai:  Loretta 
Jackson-Kelly, Dawn Hubbs, Win 
Wright; CRITs:  Doug Bonamici (by 1/6/2010

Clearinghouse Task Force meeting to plan 
upcoming Topock Leadership Partnership meeting 
to be held March 2010. 

Karen Baker, DTSC
PG&E Clearinghouse Task Force, 
wwright@frontier.net 1/7/2010

Thank you for attending Clearinhouse meeting and 
TLP tentatively set for 3/2/10.

Karen Baker, DTSC PG&E Clearinghouse Task Force 1/8/2010
Sent e-mail that next TLP is definitely set for March 
2, 2010.

Maziar Movassaghi, 
DTSC

Tribal/Government Leaders and cc's 
with no e-mail address 1/19/2010

Sent Invitation letter to 3/2/10 TLP meeting with 
agenda, directions to Gene Pumping Plant, and 
Newsletter

Lori Hare, DTSC
Tribal/Government/DTSC Invitees 
and cc's 1/20/2010

E-mailed template of 1/19/10 invitation letter to 
3/2/10 TLP with agenda and handouts

Karen Baker, DTSC PG&E Clearinghouse Task Force 1/29/2010 Notes and action items from 1/6/10 meeting

Karen Baker, DTSC PG&E Clearinghouse Task Force 2/2/2010
Draft DTSC and DOI remedy decision flow charts 
prepared for 3/2 TLP for review and comment

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 2/2/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
January 2010.

Aaron Yue, DTSC Designated Tribal Reps 2/3/2010
CD's containing CWG correspondence from 
January 2010

Christina Fu, DTSC
Bart Koch, MWD, Dawn Hubbs, 
Hualapai Mona Arteaga 2/10/2010

Trying to schedule their requests to review CMS 
Fact Sheet 

Dawn Hubbs, 
Hualapai Christina Fu, DTSC 2/11/2010

Response to Christina Fu's 2/10/10 request to 
schedule CMS Fact Sheet review.

Maziar Movassaghi, 
DTSC

Charles Wood (Chemehuevi), Dale 
Phillips (Cocopah), Sherry Cordova 
(Cocpah), Eric Shepard (CRITs), 
Richard Armstrong (CRITs), 
Amanda Leivas Sharpe (CRITs), 
Eldred Enas (CRITs), Douglas 
Bonamici (CRITs), Timothy Williams 
(FMIT), Nora McDowell-Antone 
(FMIT), Linda Otero (FMIT), Steven 
McDonald (FMIT), Courtney Coyle 
(FMIT), Mike Jackson, Sr. (Fort 
Yuma-Quechan), Don Watahomigie 
(Havasupai), Wilfred Whatoname 
(Hualapai), Loretta Jackson-Kelly 
(Hualapai), Dawn Hubbs (Hualapai), 
Mary Maxine Resvaloso (Torres-
Martinez Desert Cahuilla), Darrell 
Mike (29 Palms), Ernest Jones 
(Yavapai-Prescott) 2/11/2010

Letter and binder containing meeting materials for 
3/2/10 TLP.

Christina Fu, DTSC
Bart Koch, MWD, Dawn Hubbs, 
Hualapai

Aaron Yue, Karen Baker, 
Mona Arteaga 2/17/2010

Confidential CMS/FS Factsheet V.2 for Review and 
Comment

Leo Leonhart, FMIT Chris Guerre, DTSC 2/18/2010

Request for specifics on PG&E injecting dilute acid 
solutions as part of the pilot testing to alleviate 
potential problems with clogging and new "find" of 
white material on the side BCW.

Chris Guerre, DTSC FMIT TLP 2/18/2010

Response to FMIT's questions and request for 
PG&E to send him additional information regarding 
the injection of dilute acid solutions.
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Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject

Nora McDowell-
Antone, FMIT

Pam Innis, DOI and Aaron Yue, 
DTSC

Nancy Brown, ACHP, 
Wayne Donaldson, 
CASHPO, James 
Garrison, AZSHPO, Tribal 
Leaders, CWG 2/26/2010

Letter in response to 2/24/10 letter regarding GW 
Characterization requirements for East Ravine and 
Compressor Station Areas

DTSC

CRIT:  Michael Tsosie, Nancy 
Shopay;  DTSC: Maureen Gorson, 
Karen Baker, Nancy Long, Mona 
Arteaga, Jeanette Sartain 2/27/2010

Discussion of Cultural Resources information for 
the Draft Environmental Impact Report

DTSC

FMIT:  Timothy Williams; Nora 
McDowell-Antone, Linda Otero, 
Steven McDonald, Courtney Coyle, 
Leo Leonhart; Hualapai:  Ruby 
Steele, Loretta Jackson-Kelly, Dawn 
Hubbs, Win Wright; DTSC, 
CRWQCB, CRB, MWD, PG&E, 
USDOI, BLM, BOR 3/2/2010

Topock Leadership Partnership discussion of 
proposed alternatives for cleanup of groundwater 
and agency process and schedule for the cleanup 
decision and opportunities for input including the 
Environmental Impact Report.  

Karen Baker, DTSC

PG&E Clearinghouse Task Force:  
Nora McDowell (FMIT); Amanda 
Leivas-Sharpe, Doug Bonamici 
(CRIT); Loretta Jackson-Kelly, 
Dawn Hubbs (Hualapai); Bart Koch 
(MWD); Pam Innis (DOI); Dave 
Gilbert, Yvonne Meeks (PG&E); 
Mona Arteaga (DTSC)

Aaron Yue, Christina Fu 
(DTSC); Christina Hong, 
Lisa Kellog, Lisa Cope 
(behalf of PG&E) 3/3/2010 Request for agenda items

Nora McDowell-
Antone, FMIT Karen Baker, DTSC 3/4/2010

Questions about item #4 of agenda items 
"Presentation by Tribes at next CWG meeting" and 
request to receive mission statement

Karen Baker, DTSC Nora McDowell-Antone, FMIT 3/4/2010
Clarifications to her questions regarding item #4 
and mission statement

Karen Baker, DTSC PG&E Clearinghouse Task Force 3/10/2010 Proposed agenda for 3/16 CTF meeting.

Christina Fu, DTSC Dawn Hubbs, Hualapai
Mona Arteaga, Aaron Yue, 
Karen Baker 3/10/2010

Sent topock weblink to add a link to Hualapai 
website

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps; CWG 3/14/2010 Part A DQO Steps 1-5 for information

DTSC

Mojave:  Nora McDowell-Antone, 
Steven McDonald, Leo Leonhart, 
Courtney Coyle, Isadora Evanston; 
CRIT:  Lisa Swick, Doug Bonamici, 
Michael Tsosie; Hualapai:  Dawn 
Hubbs, Win Wright; DTSC, 
SWRCB, CRB, SDCWA, PG&E, 
BLM, BOR, DOI, USFWS, USGS, 
MWD, ADEQ, Parker IHS 3/17/2010 Face-to-face Consultative Work Group Meeting

Karen Baker, DTSC PG&E Clearinghouse Task Force 3/22/2010
Sent CWG mission statement and charter for 
review/comments

Karen Baker, DTSC Nora McDowell-Antone, FMIT 3/23/2010

Followed up phone call with e-mail regarding call 
with FMIT regarding proposed remedy decision at 
Topock

Karen Baker, DTSC Doug Bonamici, CRIT 3/23/2010

Plan for release of proposed Statement of Basis 
and Draft EIR and request to let Karen know if 
CRIT want a call during the week of 4/12.

Karen Baker, DTSC Chairman Wood, Chemehuevi 3/23/2010

Plan for release of proposed Statement of Basis 
and Draft EIR and request to let Karen know if 
Chemehuevi want a call during the week of 4/12.
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Karen Baker, DTSC Dawn Hubbs, Hualapai 3/23/2010

Trying to schedule date/time for call with Hualapai 
(4/15?) regarding proposed cleanup decision for 
groundwater

Nora McDowell, 
FMIT Karen Baker, DTSC 3/24/2010

Nora Faxed Karen a request to fax her info. about 
conference call meeting on April 13th

Karen Baker, DTSC Nora McDowell, FMIT 3/24/2010

Karen faxed Nora acknowledgement that she 
received her faxed request for info about 4/13 
meeting.

Karen Baker, DTSC Jill McCormick, Cocopah 3/24/2010

Plan for release of proposed Statement of Basis 
and Draft EIR and request to let Karen know if 
Cocopah want a call during the week of 4/12.

Karen Baker, DTSC PG&E Clearinghouse Task Force 3/25/2010
Sent draft meeting notes from 3/16/10 meeting for 
review.

Karen Baker, DTSC Nora McDowell-Antone, FMIT 3/25/2010
Faxed & emailed Nora e-mail with call in number for 
April 13th meeting.

Nora McDowell-
Antone, FMIT Karen Baker, DTSC 3/25/2010 Gave Karen names of participants in the 4/13 call.

Karen Baker, DTSC Nora McDowell-Antone, FMIT 3/25/2010
Acknowledged receipt of names of partcipants in 
the 4/13 call.

Karen Baker, DTSC Boot Camp Committee Members 3/26/2010 New volunteer, M. Tsosie, CRIT

Leo Leonhart, FMIT Karen Baker, DTSC 3/26/2010
Thoughts/suggestions about Boot Camp and his 
involvement

Maziar Movassaghi, 
DTSC

Tribal/Government (all on TLP list 
either addressed or cc'd) 3/26/2010

Thank You for attending 3/2/10 and information 
regarding anticipated schedule and opportunity for 
input into DTSC GW clean decision.  Minutes and 
Actions items from 3/2 TLP were attached.

Karen Baker, DTSC Boot Camp Committee Members 3/29/2010 Response to Leo Leonhart's e-mail on 3/26/10

Lori Hare, DTSC DTSC staff on TLP list 3/29/2010
E-mailed thank you letter template and handouts 
sent to tribes/gov on 3/26/10

Doug Bonamici, 
CRIT Karen Baker, Mark Calamia, BLM 4/1/2010 Questions on meeting times/locations

Karen Baker, DTSC
Doug Bonamici, CRIT, Mark 
Calamia, BLM 4/1/2010

Response to Doug Bonamici's questions on 
meeting times/locations

Karen Baker, DTSC
Dawn Hubbs, Hualapai & Loretta 
Jackson 4/1/2010

Follow up of 4/15/10 @ 10:00 AM mtg. time slot for 
meeting with Hualapai

Dawn Hubbs, 
Hualapai Karen Baker, DTSC 4/1/2010 4/15/10 @ 10:00 AM is fine for mtg.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 4/5/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
March 2010.

Karen Baker, DTSC Dawn Hubbs, Hualapai
Loretta Jackson, Win 
Wright 4/5/2010 Call in number for 4/15/10 meeting

Karen Baker, DTSC

Nora McDowell, FMIT; Dawn 
Hubbs, Loretta Jackson, Hualapai; 
Bart Koch, MWD; Doug Bonamici & 
Amanda Leivas Sharpe, CRITs; 
Dave Gilbert, PG&E; Charles Wood, 
Chemehuevi Tribe; Jill McCormick, 
Cocopah; Robert Perdue, RWQCB; 
Abbas, CRB; Casey Padgett & Pam 
Innis, DOI; 4/12/2010

Handout "PG&E Topock GW Remediation Project 
Update for Interested Tribes" for phone meetings 
with tribes
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Leo Leonhart, FMIT
Karen Baker (DTSC), Nora 
McDowell (FMIT) Countney Coyle (FMIT) 4/12/2010

Additional questions for tomorrow's discussion on 
proposed groundwater remedy 

DTSC

Fort Mojave:  Linda Otero, Nora 
McDowell-Antone, Courtney Coyle, 
Leo Leohart;   DTSC: Karen Baker, 
Aaron Yue, Nancy Long, Mona 
Arteaga Bontty, Christina Fu, 
Carolyn Yee, and from AECOM 
Steve Heipel, Stev Weidlich, Andee 
Leisy (RTMM) 4/13/2010

Provided discussion and handout on advance 
preview of DTSC's proposed cleanup decision for 
groundwater 

Karen Baker, DTSC Nora McDowell-Antone, FMIT 4/13/2010
Follow-up to call regarding Draft SOB and Draft EIR 
and request for time of 5/27 mtg. with FMIT.

DTSC
Hualapai: Loretta Jackson-Kelly, 
Dawn Hubbs, Win Wright 4/15/2010

Provided discussion and handout on advance 
preview of DTSC's proposed cleanup decision for 
groundwater 

Karen Baker, DTSC
Dawn Hubbs & Loretta Jackson, 
Hualapai 4/15/2010

Resend of Handout "PG&E Topock GW 
Remediation Project Update for Interested Tribes" 
for phone meetings with tribes

Nora McDowell-
Antone, FMIT Jamie Cleland, EDAW 4/17/2010

Email:  Submittal of notes on cultural section 
(ultimately becoming T2)

Carolyn Yee, DTSC Nora McDowell-Antone, FMIT DTSC, FMIT 4/23/2010

DTSC response letter to FMITs request to 
incorporate additional informatin into the cultural 
section of the Final GW remedy Draft EIR

Guenther Moskat, 
DTSC Nora McDowell-Antone, FMIT

DTSC:  Karen Baker, 
Nancy Long, Aaron Yue, 
Carolyn Yee 4/23/2010

PG&E Topock Compressor Station - Fort Mojave 
Indian Tribe's Cultural Summary

Karen Baker, DTSC PG&E Clearinghouse Task Force 4/28/2010

Request for agenda items for 5/11/10 CTF with 
attachments:  CWG mission statement, Charter, 
Designation of an Administering Agency for Topock

Karen Baker, DTSC Nora McDowell, FMIT    4/28/2010

Checking to see if time and location set for 5/27/10 
mtg. with FMIT regarding proposed remedy 
decision

Karen Baker, DTSC
Dawn Hubbs & Loretta Jackson, 
Hualapai 4/29/2010

Checking to see if specific time set for 5/28/10 mtg 
w/ CRIT regarding Remedy Decision and EIR and 
how much time allowed for presentation?

Dawn Hubbs, 
Hualapai Karen Baker, DTSC 4/29/2010

Time not set yet; give 1-1/2 hr. for presentation and 
time for questions and answers.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 5/3/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of April 
2010.

DTSC

Attendees:  FMIT:  Nora McDowell-
Antone (via phone); Hualapai:  
Dawn Hubbs; DTSC, DOI, MWD, 
PG&E 5/11/2010

Clearinghouse Task Force meeting.  Continuation 
of efforts to improve communciations for the 
project.  Discussion included revising CWG Mission 
Statement and Charter

Karen Baker, DTSC
Loretta Jackson & Dawn Hubbs, 
Hualapai 5/26/2010

Inquired if Hualapai will show video at CWG as 
discussed in CTF

Dawn Hubbs, 
Hualapai Karen Baker, DTSC Loretta Jackson 5/26/2010 Yes, will show video at CWG
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DTSC

Fort Mojave: Chairman Timothy 
Williams, Vice-Chair Shan Lewis, 
Linda Otero, Nora McDowell-
Antone, Courtney Coyle, Leo 
Leohart;   DTSC: Karen Baker, 
Aaron Yue, Mona Bontty, Carolyn 
Yee, and from AECOM Steve 
Heipel, Stev Weidlich, Andee Leisy 
(RTMM) 5/27/2010

Focus of meeting was to provide an overview of the 
Draft Statement of Basis and Draft Environmental 
Impact Report for the proposed groundwater 
remedy

DTSC, DOI, BLM

Hualapai Tribal Council; DTSC: 
Karen Baker, Aaron Yue, Mona 
Bontty, Carolyn Yee and from 
AECOM Steve Heipel, Stev 
Weidlich, DOI, BLM 5/28/2010

Focus of meeting was to provide an overview of the 
Draft Statement of Basis and Draft Environmental 
Impact Report for the proposed groundwater 
remedy

Karen Baker, DTSC Nora McDowell, FMIT 6/2/2010 Will 7/6/10 work for f/u meeting they requested?

Karen Baker, DTSC Steve McDonald, FMIT 6/10/2010
F/u to 6/2/10 message (phone/e-mail) to Nora - 
didn't receive response

Win Wright, 
Hualapai Chris Guerre, DTSC Aaron Yue, Karen Baker 6/14/2010 Requested link to slant well reports

Chris Guerre, DTSC Win Wright, Hualapai 6/14/2010 Sent link to slant well reports
Win Wright, 
Hualapai Chris Guerre, DTSC 6/14/2010 California report isn't complete

Chris Guerre, DTSC Win Wright, Hualapai 6/14/2010 Would you like PG&E to send you complete file?
Win Wright, 
Hualapai Chris Guerre, DTSC 6/15/2010

Have they ever considered groundwater age 
dating?

Chris Guerre, DTSC Win Wright, Hualapai 6/15/2010 Reponse to groundwater age dating

DTSC

Mojave:  Isadora Evanston, Leo 
Leonhart (H&A), Nora McDowell-
Antone (by phone); CRIT:  Doug 
Bonamici; Hualapai:  Dawn Hubbs, 
Win Wright; DTSC, SWRCB, CRB, 
PG&E, BLM, DOI, MWD 6/16/2010 Face-to-face Consultative Work Group Meeting

Karen Baker, DTSC Doug Bonamici, CRIT 6/22/2010

Called regarding Mohave speaker as interpreter for 
publick meetings/hearings in Parker and Lake 
Havasu City

Norman Shopay, on 
behalf of CRIT      Aaron Yue, DTSC 6/22/2010

Spoke w/ Aaron Yue privately about remedy 
selection and efforts to delay until new governor 
elected.  Requested 90-Day delay due to docs 
missing in repositories

Pam Innis, DOI Karen Baker, DTSC 6/24/2010
Pam checked Needles and Topoock/Mohave 
County Library repositories - no missing documents

Remy, Thomas, 
Moose and Manlley, 
LLP Chairman Williams, FMIT, 

Shan Lewis, Linda Otero, 
Nora McDowell (FMIT), 
Karen Baker (DTSC), 
Courtney Coyle, Steve 
Heipel (AECOM), Nancy 
Long (DTSC), Steve 
McDonald, ESQ 6/24/2010

Topock Groundwater Remediation Project and 
Draft EIR - Summary of May 27, 2010 Meeting at 
Fort Mojave Indian Tribal council (Needles, CA)

Aaron Yue, DTSC Norman Shopay, on behalf of CRIT 6/25/2010

Courtesy response to request to restart comment 
period due to missing docs - repositories checked, 
not missing

Chris Guerre, DTSC Win Wright, Hualapai Aaron Yue, Karen Baker 7/1/2010

Link to Appendices and Figures for the Well 
Installation Rpt for Slant Wells MW-52 and MW-53 
that he didn't receive
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DTSC

Fort Mojave:  Chairman Timothy 
Williams, Nora McDowell-Antone, 
Linda Otero, Leo Leonhart, 
Courtney Coyle, Steve McDonald, 
Shan Lewis, Nicole Garcia, Norvin 
McGord, Colleen Garcia; DTSC:  
Karen Baker, Carolyn Yee, Andee 
Leisy, Steve Heipel, Stev Weidlich 7/6/2010

Discussion of proposed mitigation measures for 
cultural impacts for the Environmental Impact 
Report

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 7/9/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
June 2010.

Karen Baker, DTSC
Doug Bonamici, CRIT, Steve 
Armann & Arlene Kabei (USEPA) 7/19/2010

Shared response to Daphne Hill-Poolaw, 
Chairperson CRIT for extension of the public 
comment period for the draft EIR

Karen Baker, DTSC Daphne Hill-Poolaw, CRIT Nancy Long, Pami Innis 7/19/2010

Called Daphne Hill-Poolaw in response to her 
request on behalf of the Mohave Elders Committee 
of the CRIT to extend the public comment period 
for the draft EIR

Daphne Hill-Poolaw, 
CRIT Karen Baker, DTSC 7/19/2010

Returned above call regarding request to extend 
the public comment period for the Draft EIR

Karen Baker, DTSC Daphne Hill-Poolaw, CRIT 7/19/2010 E-mailed Karen's contact information

Karen Baker, DTSC Michael Tsosie, CRIT 7/21/2010
Response to request for extension of comment 
period and shared letter sent to Daphne Hill Poolaw

Karen Baker, DTSC Jayde Johnson, CRIT 7/21/2010
Response to request for extension of comment 
period and shared letter sent to Daphne Hill Poolaw

Lori Hare, DTSC Courtney Coyle, FMIT 7/28/2010 E-mailed all EIR comments 

Karen Baker, DTSC
Courtney Coyle, FMIT & Bob Doss, 
PG&E 7/30/2010 Emailed transcripts from public hearings

Dawn Hubbs, 
Hualapai Jose Marcos, DTSC 7/30/2010

Request for small working group meeting to discuss 
summary report

Jose Marcos, DTSC Dawn Hubbs, Hualapai DTSC, Hualapai 7/30/2010
Response to request for small working group 
meeting to discuss summary report

Loretta Jackson-
Kelly, Hualapai Tribe Aaron Yue, DTSC 8/2/2010

Comment regarding technical memorandum 
"Implementation Plan for Repair of Monitoring 
Wells MW-38S and MW-38D" by CH2M Hill, July 
19, 2010

Aaron Yue, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps; CWG 8/3/2010

Early notice of proposed CWG and TWG meeting 
on 10/6 & 10/7 to discuss Soils RFI

Leo Leonhart, FMIT Yvonne Meeks PG&E DTSC, FMIT, PG&E 8/3/2010
Request for meeting with PG&E prior to release of 
summary report of DEIR comments

Yvonne Meeks, 
PG&E

Leo Leonhart, FMIT, Bob Doss, 
PG&E CH2M Hill staff 8/3/2010 Forwarded Leo's e-mail as she was on vacation

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 8/3/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of July 
2010.
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Karen Baker, DTSC Courtney Coyle, FMIT 8/4/2010

Hope you received comments sent e-mail, 
transcript delay due to error in Lake Havasu City 
transcript

Karen Baker, DTSC Courtney Coyle, FMIT 8/5/2010 Forwarded late comments on EIR from the CRB
Win Wright, 
Hualapai Jose Marcos, DTSC 8/5/2010

Called to talk about the status of the Part A soil 
investigations.

Chris Guerre, DTSC Dawn Hubbs, Hualapai DTSC, Win Wright 8/5/2010
Request for phone meeting to discuss their 8/2/10 
letter regarding MW-38 Repair

Leo Leonhart, FMIT Aaron Yue, DTSC
Pam Innis, DOI, Karen 
Baker, DTSC 8/5/2010

FMIT comment letter on PG&E's plan for 
replacement/repair of MW-38S and MW-38D.  

Chris Guerre, DTSC
Leo Leonhart, Nora McDowell-
Antone (FMIT)

Aaron Yue, Karen Baker 
(DTSC); Courtney Coyle, 
Linda Otero (FMIT); 
TFKing; Yvonne Meeks 
(PG&E 8/5/2010

Reviewed your letter dated 8/5/10 regarding repair 
of MW-38 and would like to discuss some of its 
content with you on 8/9, 8/10 or 8/12.  Let us know 
if any of these times work for you.

Leo Leonhart, FMIT Chris Guerre, DTSC

Aaron Yue, Karen Baker 
(DTSC); Courtney Coyle, 
Linda Otero (FMIT); 
TFKing; Yvonne Meeks 
(PG&E 8/5/2010

RE:  8/5/10 letter from FMIT - repair of MW-38.  
Will hold the 12th @ 10:30 open.  Which parts of 
letter do you want to discuss?

Jose Marcos, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps; CWG 8/6/2010

Request for input by 7/30/10 to Soil Part A Phase 1 
Data Summary Report

Win Wright, 
Hualapai

Karen Baker, Chris Guerre, Aaron 
Yue Hualapai members 8/6/2010 Hualapai's review of the Soil DQO report

Aaron Yue, DTSC Hualapai Members Chris Guerre, DTSC 8/10/2010
Follow-up to Chris Guerre's 8/5/10 e-mail request 
meeting to discussed MW-38 Repair

Win Wright, 
Hualapai Aaron Yue, DTSC 8/13/2010

Request to to change MW-38 well repair initiation 
meeting to later in the day.  Request for drillers to 
show different sonic drilling techniques, bit types 
and bit diameters with a discussion on how different 
techniques can be used to decommission a 
monitoring well.

Aaron Yue, DTSC Win Wright, Hualapai
PG&E, Karen Baker, Chris 
Guerre, Hualapai 8/16/2010

Response to Win Wright's request dated 8/13/10.  
Forwarding his request to PG&E, informed that 
FMIT requested a cultural evaluation around the 
drill site in advance of the kick-off meeting, 
suggested to invite driller to CWG/TWG meeting to 
present info. to larger audience.

Leo Leonhart, FMIT Jose Marcos, DTSC 8/16/2010
Letting Jose know that he had not received 
response from Bob Doss on his 8/3/10 request

Jose Marcos, DTSC Leo Leonhart, FMIT DTSC, FMIT, PG&E 8/16/2010 Response to Leo's 8/3/10 request for meeting

Aaron Yue, Karen 
Baker (DTSC) Yvonne Meeks, PG&E 8/18/2010

RE:  Win Wright's requests for MW-38 kick-off 
meeting:  How sonic drilling is conducted/how it 
works will be discussed at kick-off mtg.  Can move 
the start time if plan early or moved to Wed..

Leo Leonhart, FMIT Jose Marcos, DTSC 8/18/2010 Response to Jose Marcos' response of 8/16

Aaron Yue, DTSC Win Wright, Hualapai

Chris Guerre, Karen Baker 
(DTSC), Nora McDowell 
(FMIT); Loretta-Jackson, 
Dawn Hubbs (Hualapai); 
PG&E 8/20/2010

Forwarded information from PG&E regarding Win 
Wright's requests for the MW-38 kick off meeting:  
Can accommodate his requests.
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Win Wright, 
Hualapai Aaron Yue, DTSC

Yvonne Meeks, Robert 
Doss, Curt Russell 
(PG&E); Dawn Hubbs, 
Loretta Jackson-Kelly 
(Hualapai); Nora McDowell 
(FMIT); Karen Baker, 
Chris Guerre (DTSC) 8/20/2010

Thank you Yvonne Meeks for scheduling time with 
the drill and rescheduling the MW-38 kick off 
meeting. Can we observe the drilling?

Yvonne Meeks, 
PG&E Win Wright, Hualapai

Robert Doss, Curt Russell 
(PG&E); Dawn Hubbs, 
Loretta Jackson-Kelly 
(Hualapai); Nora McDowell 
(FMIT); Aaron Yue, Karen 
Baker, Chris Guerre 
(DTSC) 8/20/2010

You're welcome Win.  Curt Russell sending invite 
letter soon.  Yes, you can observe the drilling by 
staying after the meeting.

Stev Weidlich, 
EDAW Steve McDonald, FMIT 8/23/2010 Phone:  Request for Glamis PA referenced in T1.
Steve McDonald, 
FMIT Stev Weidlich, EDAW 8/23/2010

Email:  Recommendation to contact Courtney Coyle 
for Glamis PA.

Stev Weidlich, 
EDAW Courtney Coyle, FMIT 8/23/2010 Email:  Request for Glamis PA referenced in T1.
Courtney Coyle, 
FMIT Stev Weidlich, EDAW 8/24/2010 Fax:  Sending of Glamis Draft PA.

Karen Baker, DTSC Nora McDowell-Antone, FMIT 8/24/2010

Called Nora regarding the EIR.  Left message with 
receptionist asking Nora to return call.  Also left 
message with receptionist for Nora to call on same 
topic on 7/30, but Nora has not called back.

Glenn Caruso, 
PG&E

Chemehuevi:  Ron Escobar; 
Havasupai:  Matthew Putesoy; Fort 
Yuma-Quechan:  Arlene Kingery; 
Yavapai:  Ernest Jones; 29 Palms:  
Darrell Mike, William Anderson; 
Havasupai:  Don E. Watahomigie; 
Hulapai:  Loretta jackson, Dawn 
Hubbs; Fort Yuma-Quechan:  Eddie 
Williams, Arlene Kingery; FMIT:  
Nora McDowell, Linda Otero; CRIT:  
Doug Bonamici, Eric Shepard; 
Cocopah:  Jill McCormick, Lisa 
Wanstall

Chemehuevi:  Charles 
Wood 8/25/2010

Forwarded copies of tribal notifications and BLM 
and FWS authorizations sent to tribes on 8/18/10

Aaron Yue, DTSC Karen Baker, DTSC
Bob Doss, PG&E, 
Courtney Coyle, FMIT 8/25/2010

Revised transcript of the Lake Havasu Public 
Hearing with a corrected statement from one of the 
speakers for the record.

Dawn Hubbs, 
Hualapai Yvonne Meeks, PG&E

Robert Doss, Curt Russell 
(PG&E);  Loretta Jackson-
Kelly (Hualapai); Nora 
McDowell (FMIT); Aaron 
Yue, Karen Baker, Chris 
Guerre (DTSC) 8/26/2010

Re:  MW-38 Initiation meeting:  Can the water 
consultant that Win Wright spoke about come to 
the kick-off meeting of the 8th/9th of September?

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 9/2/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
August 2010.
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Stev Weidlich, 
EDAW

Linda Otero, FMIT, Loretta Jackson-
Kelly, Hualapai 9/8/2010 Plant list and request about traditional plants.

Stev Weidllich, 
EDAW

Nora McDowell-Antone, Linda 
Otero, FMIT 9/8/2010

Request for meeting on 10/7 or 10/8 to discuss 
additional mitigation measures to be added to the 
Final Remedy EIR

Aaron Yue, DTSC
Geo/Hydro, Indian Tribe Reps, 
CWG Members, EIR Group 9/13/2010

Addendum to East Ravine Workplan and Topock 
Compressor Station Investigation for review and 
comment by 10/6/10.

Aaron Yue
Geo/Hydro, Indian Tribe Reps, 
CWG Members, EIR Group 9/13/2010

Notification of change to upcoming October CWG 
and TWG meetings.

Nora McDowell-
Antone, FMIT Stev Weidlich, EDAW 9/13/2010

Not available 10/7 or 10/8, proposed conference 
call on 10/13 to discuss mitigation measures and 
thereafter a meeting on 10/18/10 with Fort Mojave 
Tribal Council for finalization of acceptable 
mitigation measures.

Stev Weidllich, 
EDAW DTSC/EDAW 9/13/2010

Checking staff availability for call on the 13th and 
meeting with the council on 10/18.

Win Wright, 
Hualapai Karen Baker, DTSC Dawn Hubbs, Hualapai 9/14/2010

Please include him on e-mails for the 
Clearinghouse Taskforce.

Nora McDowell-
Antone, FMIT Stev Weidlich, EDAW 9/15/2010

Email:  Check-in to see if 10/13 and 10/18 dates 
were good for a meeting.

Stev Weidlich, 
EDAW Nora McDowell-Antone, FMIT 9/15/2010 Email:  Confirmation of meeting dates.
Nora McDowell-
Antone, FMIT Stev Weidlich, EDAW 9/15/2010 Email:  Confirmation of meeting dates.

Jose Marcos, DTSC
Geo/Hydro, Indian Tribe Reps, 
CWG Members 9/16/2010

Draft Part A Data Gaps Evaluation Report/ October 
6 & 7 TWG meeting

Chris Guerre, DTSC
Geo/Hydro, Indian Tribe Reps, 
CWG Members 9/20/2010 2nd Qt. 2010 IMPM and GW Monitoring Report

Nora McDowell-
Antone, FMIT

Karen Baker, DTSC, Pam Innis, 
DOI 9/28/2010 Invite to tribal leader meeting on 10/4/10.

Karen Baker, DTSC
Nora McDowell-Antone, FMIT, Pam 
Innis, DOI 9/28/2010

Thank you for invite.  Karen will check with boss if 
can extend her travel.

Steve Weidlich, 
AECOM Nora McDowell-Antone, FMIT

Linda Otero (FMIT), Jamie 
Cleland (AECOM), 
Carolyn Yee (DTSC) 9/28/2010

Since Karen Baker is not available for 10/18 
meeting, offered 10/21, 10/25-10/29/10, 11/1 - 
11/5/10.

Aaron Yue, DTSC
Geo/Hydro, Indian Tribe Reps, 
CWG Members 9/28/2010

Technical memorandum for repair of MW-38S and 
MW-38D, Old Well Reconnaissance for review and 
comment by 10/18/10

Nora McDowell-
Antone, FMIT

Karen Baker, DTSC, Pam Innis, 
DOI 9/29/2010

Thanks for quick response - let her know if you'll 
attend.

Karen Baker, DTSC
Nora McDowell-Antone, FMIT, Pam 
Innis, DOI 9/29/2010

Cannot attend after all, have critical meeting that 
cannot change.

Nora McDowell-
Antone, FMIT Karen Baker, DTSC 9/29/2010

Asked Karen if someone else from DTSC can 
attend

Nora McDowell-
Antone, FMIT Steve Weidlich, AECOM

Linda Otero (FMIT), Jamie 
Cleland (AECOM), 
Carolyn Yee (DTSC) 9/29/2010

Preference for rescheduled meeting is 10/25, 27 or 
28, but waiting for confirmation from Chairman's 
office.  Will you set up call in number for 10/13 
conference call or should she?

Karen Baker, DTSC Nora McDowell-Antone, FMIT 9/30/2010

DTSC unable to accept invitation to participate in 
10/4 leadership mtg.  Look forward to call with 
FMIT on 10/13.

Nora McDowell-
Antone, FMIT

Steve Weidlich, Jamie Cleland 
(AECOM), Linda Otero (FMIT), 
Carolyn Yee, Karen Baker (DTSC) 10/1/2010

Monday, 10/25/10 from 10:00 AM-3:00 PM at the 
FMIT office is the date Chairman Williams 
confirmed meeting to discuss final mitigation 
measures with DTSC.  Will you set up 10/13 call in 
number or do you want her to arrange it?

Stev Weidlich, 
EDAW Nora McDowell-Antone, FMIT 10/1/2010

Cofirmation of dates for EIR mitigation measures 
meeting.
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Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 10/4/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
September 2010.

Stev Weidlich, 
EDAW Nora McDowell-Antone, FMIT 10/5/2010

Email:  Discussion of possible agenda for EIR 
mitigation measures meeting.

DTSC

Attendees:  Fort Mojave:  Nora 
McDowell-Antone, Leo Leonhart, 
Michael Sullivan (by phone), 
Isadora Evanston, Courtney Coyle 
(by phone); Hualapai:  Dawn Hubbs, 
Win Wright; CRITs:  Michael Tsosie 
(by phone); FWS Havasu, DTSC, 
AECOM, CRB, MWD, PG&E, 
Arcadis, Lucas Advocates, CH2M 
Hill, BLM, 10/5/2010 Face-to-face Consultative Work Group Meeting

DTSC

Attendees:  Fort Mojave:  Nora 
McDowell-Antone, Isadora 
Evanston, Leo Leonhart, Hualapai:  
Win Wright, Dawn Hubbs, Loretta 
Jackson-Kelly; DTSC, PG&E, 
Arcadis, CH2M Hill, Lucas 
Advocates, USFWS, BLM, DOI, 
MWD 10/6/2010

Face-to-face Geo/Hydro Technical Work Group 
Meeting

DTSC

Attendees:  Fort Mojave:  Leo 
Leonhart, Michael Sullivan, Isadora 
Evanston; Hualapai:  Win Wright, 
Dawn Hubbs; CRITs:  Howard 
Magiu; DTSC, PG&E, Arcadis, 
CH2M Hill, USFWS, DOI, MWD 10/7/2010

Day two of face-to-face Geo/Hydro Technical Work 
Group Meeting

Nora McDowell-
Antone, FMIT Stev Weidlich, EDAW 10/7/2010 Email:  Request for copy of mitigation measures.
Nora McDowell-
Antone, FMIT Stev Weidlich, EDAW 10/8/2010

Phone:  Left message requesting to talk about 
meeting times and agenda

Stev Weidlich, 
EDAW Nora McDowell-Antone, FMIT 10/12/2010

Email:  Transmission of agenda for EIR mitigation 
measures meeting

Steve Weidlich, 
AECOM Nora McDowell-Antone, FMIT 10/12/2010

Phone:  Left message saying agenda would be sent 
soon.

Steve McDonald, 
FMIT Karen Baker, DTSC 10/13/2010

Call regarding Tribe concerns over cancellation of 
10/13 meeting.

Leo Leonhart, FMIT Aaron Yue, DTSC 10/14/2010

FMIT comments on PG&E's  August 27, 2010 
"Addendum to the Revised Work Plan for East 
Ravine Groundwater Investigation"

Loretta Jackson-
Kelly, Hualapai Aaron Yue, DTSC 10/14/2010

Hualapai comments regarding technical 
memorandum "Addendum to the Revised Work 
Plan for East Ravine Groundwater Investigation" 
dated 8/27/10



Draft ‐ For Internal Review Only DRAFT PG Topock Tribal Communications Summary  October 28, 2010

Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject

Aaron Yue, DTSC

Stephen Weidlich, Courtney Coyle, 
Dolores Castillo, Linda Otero, Nora 
McDowell-Antone, Shan Lewis, Terri 
Medrano, T. Williams, Steve 
McDonald

Anne Hoagland, Jamie 
Cleland, Pete Choi, Steve 
Heipel, Taryn Nance, 
Carolyn Yee, Guenther 
Moskat, Karen Baker, 
Nancy Long, Andee Leisy 10/18/2010

Expanded list on range of Mitigation Measures 
being considered to use as guide for 10/25 
meeting.

Nora McDowell-
Antone, FMIT Aaron Yue, DTSC 10/18/2010

Response to Aaron Yue's e-mail and request for 
estimate of time adjustment on overall schedule.

Aaron Yue, DTSC Nora McDowell-Antone, FMIT 10/18/2010

Response to Nora's response that working on 
agrgressive commitment to PG&E and 
stakeholders to finish remedy decision ASAP.

Leo Leonhart, FMIT Jose Marcos, DTSC 10/19/2010
Sent 1st draft of matrix listing sensitivities to AOC's, 
SWMUs & Uas asking if anything is missing.

Jose Marcos, DTSC Leo Leonhart, FMIT
Aaron Yue, Chris Guerre, 
Karen Baker 10/19/2010 Response to Leo of needed additions to his matrix.

Carol Reilly, DTSC Nora McDowell-Antone, FMIT

Ann Carberry, Karen 
Baker, Maziar Movassaghi 
(DTSC) 10/19/2010

Can set Topock meeting with Maziar in early or mid-
December.  Please advise.

Nora McDowell-
Antone, FMIT Carol Reilly, DTSC

Ann Carberry, Karen 
Baker, Maziar Movassaghi 
(DTSC) 10/20/2010

Re:  FMIT meeting with Maziar:  Can't wait until 
December, need to talk to him within the next 2 
weeks after the mitigation measures meeting with 
DTSC/AECOM on Monday, 10/25.  Next suggestion 
is to have a conference call with Maziar.

Carol Reilly, DTSC Nora McDowell-Antone, FMIT

Ann Carberry, Karen 
Baker, Maziar Movassaghi 
(DTSC) 10/20/2010

Offered 1 hr. time slots for FMIT to have 
conference call with Maziar on 10/28/10.

Nora McDowell-
Antone, FMIT Carol Reilly, DTSC

Ann Carberry, Karen 
Baker, Maziar Movassaghi 
(DTSC) 10/20/2010

Any of the 1 hr. time slots for conference call with 
Maziar and FMIT works.  Inform her of the time and 
they will be prepared.

DTSC

Fort Mojave:  Chairman Timothy 
Williams, Nora McDowell-Antone, 
Courtney Coyle, Steve McDonald, 
Leo Leohart;   DTSC: Karen Baker, 
Nancy Long, Carolyn Yee, and from 
AECOM Stev Weidlich, Jamie 
Cleland, Andee Leisy (RTMM) 10/25/2010

Discussion of proposed mitigation measures for 
cultural impacts for the Environmental Impact 
Report

Timothy Williams, 
FMIT Secretary Ken Salazar

Larry Ecohawk, Asst. Sec., 
BIA, BLM, OEPC, DOI, 
DTSC, ACHP, CA SHPO, 
AZ SHPO, NAHC, Jodi 
Gillette, WH Associate 
Director of Office of 
Intergovernmental Affairs 10/27/2010

Protest of actions of the BLM in its treatment of the 
tribe and others with regard to the Topock project, 
rejection of PA from BLM for signature.  Copy of 
8/30/10 letter to Ramone McCoy, BLM and Tribal 
Consultation Protocol.

Aaron Yue, DTSC Doug Bonamici, CRITs

Eldred Enas, Amanda 
Leivas-Sharpe, Cheyene 
Garcia (CRITs); Karen 
Baker (DTSC); Stev 
Weidlich, Taryn Nancy 
(AECOM)

Stev Weidlich, 
EDAW

Nora McDowell-Antone, Linda 
Otero, FMIT 10/28/2010

Email:  Resend of plant list that our biologists 
created for EIR mitigation measures



Draft ‐ For Internal Review Only DRAFT PG Topock Tribal Communications Summary  October 28, 2010

Entity From/ Effort 
Made By To/Attendees cc: Date Communication Subject

Nora McDowell-
Antone, FMIT

Director BLM, DOI:  Willie Taylor,  
William Lodder, Pam Innis; DTSC: 
Maziar Movassaghi, Karen Baker; 
ACPD:  Nancy Brown; Parks:  MW 
Donalds, D Dutschke; AZ State 
parks:  C Griffith, IM nahc; CRIT:  
David Harper; PG&E:  David Gilbert

Chemehuevi:  Charles 
Wood, Ron Escobar, 
Richard Armstrong, Doug 
Bonamici, Amanda Leivas-
Sharpe, Symanthia 
Ameelyenah; Cocopah:  
Jill McCormick, Sherry 
Cordova; 29 Palms:  
William Anderson; 
Yavapai-Prescott:  Greg 
Glassco, Ernest Jones; 
Hualapai:  Loretta 
Jackson, Dawn Hubbs; 
valeriewt@hotmail.com 10/29/2010

Forwarded letter to Secretary Ken Salazar from 
Chairman Timothy Williams, FMIT

Chris Guerre, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps; CWG 10/29/2010

Technical meeting regarding gw well 
decommissioning - input request (tribe request that 
alternative to cement grout to seel wells/boreholes 
during decommissioning)

Aaron Yue, DTSC
Dawn Hubbs, Loretta Jackson-Kelly, 
Hualapai

Chris Guerre, Karen 
Baker, DTSC, Pam Innis, 
DOI, Yvonne Meeks, 
PG&E 11/1/2010

Comments on Technical Memorandum for MW 38 
well repairs and old abandon well location

Jose Marcos, DTSC
EIR Group, Geo/Hydro, Indian Tribe 
Reps; CWG 11/1/2010

Figures for AOC-1 Appendex of draft Part A Data 
Gaps Evaluation report have been updated and 
placed on ftp site.

DTSC

Mojave:  Nora McDowell-Antone, 
Leo Leonhart, Felton Bricker, Sr., 
Isadora Evanston; Hualapai:  Dawn 
Hubbs, Win Wright; CRITs:  Lisa 
Swick, Howard Magill; DTSC, 
Havasu NWR, DOI, USBR, Arcadis, 
PG&E, CH2M Hill, FWS 11/2/2010 Geo/Hydro Technical Work Group Meeting

DTSC

Mojave:  Nora McDowell-Antone, 
Leo Leonhart, Marla Jenkins, Felton 
Bricker, Sr.; Hualapai:  Dawn 
Hubbs, Win Wright; CRITs:  Howard 
Magill;DTSC, BOR, PG&E, Arcadis, 
CH2M Hill, DOI, FWS 11/3/2010 Geo/Hydro Technical Work Group Meeting

Jose Marcos, DTSC Win Wright, Hualapai 11/4/2010
Sent sign in sheets from October and November 
TWG meetings per his request.

Aaron Yue, DTSC

Chemehuevi:  Charles Wood, 
Gilbert Parra, Ron Escobar; 
Cocopah:  Sherry Cordova, Jill 
McCormick; CRITs:  Eldred Enas, 
Amanda Leivas-Sharpe, Cheyene 
Garcia; FMIT:  Timothy Williams,  
Linda Otero; Fort Yuma-Quechan:  
Mike Jackson, Sr., Arlene Kingery, 
Pauline Jose; Hualapai:  Dawn 
Hubbs 11/4/2010

Compact disc containing Consultative Work Group 
electronic correspondence during the month of 
October 2010.



APPENDIX PLA 
Ethnobotany Plant List 



Colorado River Culture Ethnobotany 
Common Name Scientific Name Use  
American Agave Agave americana L. Food Used as one of the most 

important foods. 
Arizona Desert-thorn Lycium exsertum Gray Food Berries sun dried, stored and 

eaten without preparation, berries 
washed, boiled, dried and stored, 
berries washed, boiled, strained, 
mashed and wheat added to make 
mush. 

  Drink Berries gathered, washed, boiled, 
ground, mixed with water and 
used as a beverage. 

Beans Phaseolus vulgaris L. Domestic Food Plant grown by Paipai in Baja 
California and traded to the 
Colorado River tribes 

Bearded Cupgrass Eriochloa aristata Vasey Food Seeds parched, ground and the 
flour eaten dry. 

Big Saltbush Atriplex lentiformis (Torr.) S. Wats. Food Seeds boiled to make a mush, 
seeds pounded, pit baked, 
ground, mixed with water to 
form stiff dough and eaten raw. 

Blue Paloverde Parkinsonia florida (Benth. ex Gray) S. 
Wats. 

Famine Food Seeds parched until almost 
burned and eaten as a famine 
food. 

  Food Seeds roasted, ground and made 
into mush. 

Blunt Tastymustard Descurainia obtusa (Greene) O.E. 
Schulz 

Food Young plants boiled as greens. 

Broadleaf Arrowhead Sagittaria latifolia Willd. Food Tubers baked, peeled, and eaten 
whole or mashed. 

Broadleaf Cattail Typha latifolia L. Food Pollen shaped into flat cakes and 
baked, rhizomes dried, stored 
temporarily, pounded and boiled 
with fish, pollen dried and stored 
for future use, young shoots used 
in combination with corn or 
tepary meal to make mush, 
pollen boiled in water into a thin 
gruel, pollen used as flavoring, 
fleshy rhizomes eaten without 
preparation. young shoots eaten 
raw, pollen gathered, sifted and 
eaten raw. 

Cactus Apple Opuntia engelmannii Salm-Dyck Food Fruits rolled on ground to remove 
spines and eaten raw. 

http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=AGAMA2�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=LYEX�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=PHVU�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=ERAR5�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=ATLEL�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=PAFL6�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=PAFL6�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=DEOBO�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=DEOBO�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=SALA2�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=TYLA�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=OPENE�


Candy Barrelcactus Ferocactus wislizeni (Engelm.) Britt. 
& Rose 

Fishing Spines heated and bent to make 
fishing hooks. 

Carelessweed Amaranthus palmeri S. Wats. Food Seeds parched and ground into 
meal, fresh plants baked and 
eaten, plants cooked and eaten as 
greens, plants cooked, rolled into 
a ball, baked and stored for future 
use. 

Cattle Saltbush Atriplex polycarpa (Torr.) S. Wats. Food Seeds separated from hulls and 
eaten. 

Chia Salvia columbariae Benth. Drink Seeds mixed into water 
  Food Seeds used to make pinole 

  Medicine Several uses 
Common Reed Phragmites australis (Cav.) Trin. ex 

Steud. 

Food Honey-dew obtained from grass. 

  Smoking Tubular stalk internodes used to 
smoke tobacco. 

Common Sunflower Helianthus annuus L. Food Seeds winnowed, parched, 
ground and eaten as pinole, seeds 
stored in gourds or ollas. 

Crookneck Squash Cucurbita moschata (Duchesne ex 
Lam.) Duchesne ex Poir. 

Domestic Food Fruit peeled, cut spirally into 
strips, dried and stored, fruits cut 
into pieces and boiled with 
mesquite pods, pumpkin eaten as 
a cooked, mushy vegetable, seed 
sun dried, parched, cracked and 
the meat eaten, seeds used to tan 
hides. 

Datura or Jimson 
Weed or Sacred 
Thornapple 

Datura wrightii Regel Narcotic Hallucinogen (Deadly 
poisonous) 

Desert Agave Agave deserti Engelm. Food Crowns gathered and pit-baked, 
baked crowns obtained from 
Paipai and Diegueno in trade for 
agricultural products. 

  Dye Burned stalks burned and used 
for tattoos 

  Misc. Dried leaves pounded and made 
into carrying bags, sandals, 
cordage, nets, women's skirts, 
bow strings, snares,  

  Tools Thorns used as awls in basket 
weaving and for tattooing 

http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=FEWI�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=FEWI�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=AMPA�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=ATPO�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=SACOC�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=PHAU7�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=PHAU7�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=HEAN3�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=CUMO�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=CUMO�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=DAWR2�
http://plants.usda.gov/cgi_bin/topics.cgi?earl=plant_profile.cgi&symbol=AGDED�


Desert Ironwood Olneya tesota Gray Food Seeds parched, ground lightly, 
roasted and the meal made into 
thin loaves and baked, seeds 
parched, ground lightly, roasted 
and eaten, seeds roasted, ground 
and made into mush. 

Desert Lily Hesperocallis undulata Gray Food Bulbs eaten raw, baked or boiled. 
Desert Tobacco Nicotiana obtusifolia var. obtusifolia Smoking Wild tobacco smoked. 

Field Pumpkin Cucurbita pepo L. Domestic Food Roasted flesh eaten with fingers, 
fresh flesh boiled with rind on 
and sometimes mixed with maize 
meal, parched seeds used for 
food, dried flesh strips stored and 
mixed with flesh of stored whole 
pumpkins to improve flavor. 

Fragrant Flatsedge Cyperus odoratus L. Food Seeds used for food 

Fendler's 
Groundcherry 

Physalis hederifolia var. fendleri 
(Gray) Cronq. 

Food Fruits eaten fresh by children. 

Fremont's Desertthorn Lycium fremontii Gray Food Berries sun dried, stored and 
eaten without preparation, berries 
washed, boiled, dried and stored, 
berries washed, boiled, strained, 
mashed and wheat added to make 
mush. 

Fremont's Goosefoot Chenopodium fremontii S. Wats. Food Young shoots boiled as greens. 

Golden Suncup Camissonia brevipes ssp. brevipes Food Seeds used for food. 

Goodding's Willow Salix gooddingii Ball Food Honey-dew obtained from cut 
branches, bark eaten raw or 
cooked in hot ashes. 

  Drink Leaves and twig bark steeped to 
make tea. 

Honey Mesquite Prosopis glandulosa Torr. Food Beans eaten raw, roasted, ground 
into flour and made into cakes 

  Drink Green beans mixed with water 
  Drink Blossoms used to make tea 
  Netting Bark pounded into carrying net 

for pottery 
Indian Rushpea Hoffmannseggia glauca (Ortega) Eifert Food Tuberous roots utilized as food. 

Indian Woodoats Chasmanthium latifolium (Michx.) 
Yates 

Food Seeds dried, ground and made 
into mush, seeds stored for later 
use. 
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Iodinebush Allenrolfea occidentalis (S. Wats.) 
Kuntze 

Food Seeds harvested, winnowed, 
parched, ground and the meal 
eaten. 

  Drink Ground seed flour and water 
made into a drink 

Jojoba Simmondsia chinensis (Link) Schneid. Food Kernels molded into oily cake, 
boiled and eaten, nuts cleaned, 
winnowed, shelled and eaten. 

Lotebush Ziziphus obtusifolia var. canescens 
(Gray) M.C. Johnston 

Food Berries dried and stored, to be 
soaked in hot water and used 
later, fruits mashed into a 
concoction and eaten. 

Mexican Lovegrass Eragrostis mexicana (Hornem.) Link Food Seeds parched, ground and the 
flour eaten dry, seeds parched, 
ground and the flour cooked into 
a mush. 

Mexican Panicgrass Panicum hirticaule J. Presl Food Seeds parched, winnowed and 
ground into flour, seeds ground 
into a meal and used to make 
bread, seeds ground into a meal 
and used to make gravy, seeds 
stored in ollas for future use. 

Mojave Yucca Yucca schidigera Roezl ex Ortgies Food Fruit peeled and eaten without 
preparation. 

  Drink Fruit cooked and made into a 
drink. 

Mule's Fat Baccharis salicifolia (Ruiz & Pavón) 
Pers. 

Famine Food Young shoots roasted and eaten 
as a famine food. 

New Mexico Giant 
Hyssop 

Agastache pallidiflora ssp. 
neomexicana var. neomexicana (Briq.) 
R.W. Sanders 

Food Used as one of the most 
important foods. 

Parry's Agave Agave parryi Engelm. Food Used as one of the most 
important foods. 

Sandfood Pholisma sonorae (Torr. ex Gray) 
Yatskievych 

Food Roots baked, dried, boiled and 
eaten, roots baked and eaten after 
stripping off the thin bark. 

Sauwi Panicum sonorum Beal Food Seeds ground, mixed with water 
and dried to make cakes, seeds 
harvested, winnowed and stored 
for winter use. 

Screwbean Mesquite Prosopis pubescens Benth. Drink Bean pods rotted in a pit for a 
month, dried, ground into a flour 
and used to make a drink. 

  Food Bean pods used for food. 
Scrub Live Oak Quercus turbinella Greene Food Acorns used to make mush. 
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Singleleaf Pinyon Pinus monophylla Torr. & Frém. Food Pinons eaten in the mountains 
away from home. 

Spiny Cloracantha Chloracantha spinosa (Benth.) Nesom Famine Food Young shoots roasted and eaten 
as a famine food. 

Staghorn Cholla Opuntia echinocarpa Engelm. & 
Bigelow 

Food Fruits rolled on ground to remove 
spines and eaten raw. 

Tepary Bean Phaseolus acutifolius var. latifolius 
Freeman 

Food Parched, ground, boiled beans 
and unparched maize made into a 
meal, beans stored in pots for 
later use. 

Valley Redstem Ammannia coccinea Rottb. Food Seeds gathered and prepared as 
food. 

Velvet Mesquite Prosopis velutina Woot. Food Pods used for food, pods stored 
for later use. 

Western Honey 
Mesquite 

Prosopis glandulosa var. torreyana (L. 
Benson) M.C. Johnston 

Drink Pods crushed and steeped in 
water to make a beverage. 

  Food Pit cooked pods dried and stored 
in baskets, pods dried on roof 
tops and stored, beans dried 
thoroughly and pounded into 
meal, pit cooked pods pounded in 
a mortar and prepared as food. 

Yellow Paloverde Parkinsonia microphylla Torr. Food Seeds roasted, ground and made 
into mush. 
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