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5 OTHER CEQA SECTIONS 

This chapter summarizes the environmental impacts of the proposed project for which no mitigation is available 
to reduce the level of significance to a less-than-significant level, addresses resource areas where no significant 
impacts were found, and addresses the growth-inducing impacts of the project. 

5.1 UNAVOIDABLE SIGNIFICANT IMPACTS 

As required by CEQA Guidelines, Section 15126.2(b), an EIR must describe any significant impacts, including 
those which can be mitigated but not reduced to a level of insignificance. Where there are impacts that cannot be 
alleviated without imposing an alternative design, their implications and the reasons why the project is being 
proposed, notwithstanding their effect, should be described. Chapter 4 of this EIR describes the potential 
environmental impacts of the proposed project and recommends mitigation measures to reduce impacts, where 
feasible. 

5.1.1 CULTURAL RESOURCES 

The proposed project would have a substantial adverse impact on the Topock Cultural Area, which is considered a 
historical resource because of its historic (and continuing) importance to representatives of the Fort Mojave Indian 
Tribe and certain other Yuman-speaking tribes in the lower Colorado River region. The area in which ground-
disturbing activities and facilities would be located has been designed to avoid the NRHP- listed and NRHP- and 
CRHR-eligible site CA-SBR-219 (Loci A, B, and C, of the Topock Maze), which is an integral part of the Topock 
Cultural Area. However, because of the introduction of additional infrastructure, ground-disturbing activity, and 
overall nature of modern intrusions associated with the proposed project, the changes to the character, nature, and 
use of the historical resource the proposed project would indirectly affect the Topock Maze and adversely affect 
the Topock Cultural Area. Further, as discussed further in Section 4.1 (“Aesthetics”) and Section 4.9 (“Noise”) of 
this EIR, the construction of new modern features such as wells and water pipelines would be inconsistent with 
the setting and visual and auditory characteristics of the Topock Cultural Area that contribute to its historical 
significance to certain Native American tribes. As expressed by tribal stakeholders during the NACP, even the 
transformation of Cr(VI) to trivalent chromium [Cr(III)] would create an impact to the cultural and historical 
values associated with the Topock Cultural Area through the deposition of an unnatural amount of Cr(III) into the 
environment. The only mitigation that would reduce this impact to a less-than-significant level would be 
avoidance of any type of project-related activity. It should be noted, however, the proposed remedy would affect a 
relatively small percentage of the ground surface within the Topock Cultural Area and that the evidence suggests 
that the Topock Cultural Area will retain its historical and cultural significance even after the proposed remedy is 
in operation and completed. Thus, there are mitigation measures that will reduce the level of impact, although not 
below the level of significance. 

Complete avoidance of the Topock Cultural Area is not feasible given the need to have an active remediation 
system to clean up the contaminated groundwater plume. As such, impacts on this historical resource would be 
significant and unavoidable. (IMPACT CUL-1a) 

Mitigation Measure CUL-1a: During Design, Construction, O&M, and Decommissioning Implement Measures to 
Avoid, Minimize, or Mitigate Impacts on Cultural Resources. 

Establishment of a cultural impact mitigation program and a Corrective Measures Implementation Workplan 
(CMI Workplan), with specific activities stipulated for each phase of the project, will reduce the potential for 
impacts on historical resources within the project area, and will help preserve the values of and access to the 
Topock Cultural Area for local tribal users. As detailed below, measures will be implemented to avoid known 
resources, re-use existing disturbed areas to the extent feasible and consistent with the Final Remedy, allow for 
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tribal input to the final design and maintain access for tribal users during design, construction, operation, and 
decommissioning activities, as appropriate. During construction, a Worker Education Program and regular 
archaeological and tribal monitoring will be implemented, and measures intended to reduce the potential for 
incursion by outside parties will be strengthened.  

Mitigation during the design, construction, O&M, and decommissioning phases includes these specific actions: 

CUL-1a-1: During development of the final design and the construction, operation, and decommissioning 
phases of the project, PG&E shall carry out and require all subcontractors to carry out all 
investigative, testing, and remediation activities, including all supporting operations and 
maintenance activities, in ways that avoid, minimize, and mitigate significant adverse effects to 
historically significant cultural and historic resources, consistent with the CEQA Guidelines, and 
including the Topock Cultural Area, to the maximum extent feasible as determined by DTSC. 

CUL-1a-2: As part of the CMI Workplan, PG&E shall develop a written access plan to preserve tribal 
members’ access to, and use of, the project area for religious, spiritual, or other cultural purposes.  
This plan will allow access to the extent PG&E has the authority to facilitate such access, and be 
consistent with existing laws, regulations, and agreements governing property within the project 
area. The access plan may place restrictions on access into certain areas, such as the Compressor 
Station and the existing evaporation ponds, subject to DTSC review with regard to health and 
safety concerns and to ensure noninterference with approved remediation activities.  This access 
plan may be developed in coordination with the federal agencies with land management 
responsibilities in the project area (e.g., BLM and USFWS) in accordance with the related 
stipulation (General Principle I.C) contained in the Programmatic Agreement (Appendix PA).  
PG&E shall demonstrate a good faith effort to coordinate with Interested Tribes1 by including 
communication logs as part of the CMI Workplan.  

CUL-1a-3: PG&E shall enhance existing measures to prevent and reduce incursions from recreational and/or 
other outside users from affecting unique archeological and historically significant resources, 
including resources within the Topock Cultural Area, by: 

a. Retaining a Qualified Cultural Resource Consultant to implement the Mitigation Monitoring 
and Reporting Program (MMRP) and conducting yearly inspections (or less frequently upon 
approval by DTSC) of identified historical resources, including inspections of the Topock 
Cultural Area, to determine if substantial adverse changes have occurred relative to the 
condition of the historical resources during the past year or prior to the implementation of the 
proposed project. PG&E shall offer to retain a tribal monitor at historic rates of compensation 
or tribal representatives designated by the Tribal Council or chairperson, if so requested, to 
accompany the Qualified Cultural Resources Consultant during the inspections. The 
Qualified Cultural Resource Consultant shall be a person who is acceptable to DTSC and 
who is also a qualified archaeologist with a graduate degree in archaeology, anthropology or 
closely related field, plus at least 3 years of full-time professional experience in general North 
American archaeological research and fieldwork, with expertise/experience in the Southwest 
preferred.   

                                                      
1  “Interested Tribes” means, for purposes of this EIR and the mitigation measures contained herein, the six tribes that have 

substantially participated in the various administrative processes surrounding remediation of the site with DTSC, PG&E, 
and DOI, including throughout development of the final remedy. Interested tribes include the Chemehuevi Indian Tribe, 
Cocopah Indian Tribe, Colorado River Indian Tribes, Fort Mojave Indian Tribe, Fort Yuma-Quechan Indian Tribe, and 
Hualapai Indian Tribe. 
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b. Developing a site security plan as part of the CMI Workplan. The site security plan shall 
include, but not be limited to, instructions for PG&E personnel to inspect the project site 
routinely during construction and report any human-caused disturbance to project facilities 
and the surrounding environment to DTSC and the appropriate landowner, such as BLM, 
USFWS, or FMIT, as appropriate, depending on the ownership of the property involved in 
the incursion. Notification shall be within a specified period, as established in the site security 
plan for the event, and shall also be summarized as part of the periodic implementation status 
report, as approved by DTSC for remedy implementation. This measure does not impose any 
obligation on PG&E to perform law-enforcement duties on federal or private lands, but is 
intended to provide increased observation of potential intrusions into the project area during 
construction and operation of the final remedy that may impact significant cultural resources. 
PG&E staff, or assigned agents, should be instructed to report any outside disturbance to the 
environment personally observed over the course of the working day. Information shall be 
reported within a specific period, as established in the site security plan, to DTSC and the 
appropriate landowners, such as BLM, USFWS, or FMIT, depending on the ownership of the 
property intruded upon. The site security plan may also include the use of PG&E security 
cameras at major ingress/egress gates into the project site. Finally, if requested by the FMIT 
the plan may include the use of private security personnel to patrol the FMIT-owned parcel 
within the project area to prevent outside incursions. 

c. Coordinating with BLM and San Bernardino County to facilitate an outreach effort to the 
staff at Moabi Regional Park, requesting that they communicate to visitors the parts of the 
project area that are off limits to off-road vehicle usage because of health and safety 
concerns, public lands management plans, or landowner requests. PG&E shall make a good 
faith effort to involve the surrounding tribes in this outreach effort, providing Interested 
Tribes with the opportunity to comment on outreach materials or provide a tribal cultural 
resources specialist the opportunity to participate in the outreach activities. As part of this 
outreach effort, PG&E shall work with Park Moabi and offer to design, develop, and fund the 
installation of an informational kiosk within Park Moabi that informs visitors of the work 
being done at the project site. PG&E shall involve the tribes to the maximum extent feasible, 
as determined by DTSC, in the design and development of the informational kiosk. 

d. Posting signage to indicate those parts of the project area that are off limits to off-road 
vehicle usage due to possible health and safety concerns and to reduce potential damage to 
environmental resources. If agreed to by land owners and/or local, state, or federal 
management entities within the project area, PG&E shall work with the relevant land owner 
or land management entity to develop, design, and fund the installation of easily visible and 
clear signage. This may include coordination with BLM to install signage noting the 
designation of the area as an Area of Critical Environmental Concern owing to its biological 
and cultural resources, while ensuring that signs are placed in a way that does not draw 
unwanted attention to specific resources. 

CUL-1a-4: PG&E shall work with representative members of the Interested Tribes to convene and retain a 
multidisciplinary panel of independent scientific and engineering experts as part of a Technical 
Review Committee (TRC). The TRC shall be made up of not more than five multidisciplinary 
experts who will be on call to review project-related documents, participate in project-related 
meetings, and advise interested tribal members on technical matters relating to the final design 
and remedy. The TRC shall include only persons with technical expertise, including but not 
limited to geology, hydrology, water quality, engineering, paleontology, toxicology, chemistry, 
biology, or botany. Before July 1, 2011, PG&E shall post an open grant or Request for 
Qualifications (RFQ) and retain members of the TRC at rates comparable to those paid 
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historically to tribal experts by PG&E for the remediation project. TRC members shall be 
selected by majority vote of one representative from each participating Interested Tribe. PG&E 
shall provide Interested Tribes at least 30-days notice of the meeting to select TRC members and 
to review TRC candidate qualifications. For the purposes of contracting, the grant may be 
awarded to one tribal government to manage or, alternatively, PG&E may reimburse the tribe or 
TRC members directly. The entirety of the monies shall be used to fund the scientific and 
engineering team exclusively, and shall not be used to fund other tribal government expenses or 
used to support legal counsel. A stipulation of the open grant shall be that the scientific and 
engineering team shall provide all deliverables and results to all involved tribes, despite a 
possible contract agreement with only one tribe or with PG&E. Upon conclusion of the 
construction phase of the project, the necessity and dollar value of the TRC shall be assessed by 
PG&E and, with the approval of DTSC, shall either be extended, reduced, or terminated under the 
operations and maintenance phase. An annual activity report shall be sent to DTSC for review 
and to ensure PG&E is in compliance.  

CUL-1a-5: Should any indigenous plants of traditional cultural significance and listed in Appendix PLA of 
this FEIR be identified within the project area, PG&E shall avoid, protect, and encourage the 
natural regeneration of the identified plants when developing the remediation design, final 
restoration plan, and IM-3 decommission plan. In the event that impacts on the identified plants 
cannot be avoided and such plants will be displaced, PG&E shall retain a qualified botanist who 
shall prepare a plant transplantation/monitoring plan which can be included as part of the Cultural 
Impact Mitigation Program (CIMP) referenced in CUL-1a-8 either by (1) transplanting such 
indigenous plants to an on-site location, or (2) providing a 2:1 ratio replacement to another 
location decided upon between PG&E and members of the Interested Tribes. Plans to transplant 
or replace such plants shall be approved by DTSC.  In coordination with the qualified botanist, 
PG&E shall monitor all replanted and replacement plants for at least 3 years, and shall ensure at 
least a 75 percent survivorship during that time. This mitigation measure is not meant to replace 
or subsume any actions required by state or federal entities with regard to the protection of 
species listed as rare, threatened, or endangered. 

CUL-1a-6: All additional phone calls and alarms associated with remediation activities or facilities shall not 
be routed through PG&E’s existing alarm system utilized at the compressor station. The 
notification system for remediation-related alerts and/or phone calls shall not introduce additional 
noise to the project area, to the maximum extent feasible, provided there is ongoing compliance 
with applicable safety regulations or standards of the Federal Energy Regulatory Commission, 
Occupational Safety and Health Administration, and other agencies. (See Mitigation Measure 
NOISE-3 for additional mitigation related to the Topock Cultural Area). 

CUL-1a-7: Nighttime construction-related activities shall be limited to work that cannot be disrupted or 
suspended until the following day, such as, but not limited to, well drilling and development or 
decommissioning activities. Lighting considerations, including the potential use of solar power 
for some lighting, shall be included as part of the remedial design plan to be developed with 
involvement of Interested Tribes and the U.S. Department of the Interior. To minimize 
construction and operations-related lighting impacts, the lighting in the remedial design plan shall 
include, at a minimum: (1) shrouding/shielding for portable lights needed during construction and 
operational activities; (2) installation of portable lights at the lowest allowable height and in the 
smallest number feasible to maintain adequate night lighting for safety; (3) shielding and 
orientation of lights such that off-site visibility of light sources, glare, and light from construction 
activities is minimized to the extent feasible. No additional permanent poles shall be installed for 
lighting. This mitigation measure is not meant to replace or subsume any actions required by the 
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County or state or federal entities with regard to lighting required for minimum security and 
safety purposes.  

CUL-1a-8: Prior to commencement of construction, PG&E shall submit as part of the final Remedial Design, 
a CIMP developed in coordination with Interested Tribes for DTSC’s review and approval. The 
CIMP may be developed in coordination with the federal agencies with land management 
responsibilities in the project area (e.g., BLM and USFWS) in accordance with the Programmatic 
Agreement (Appendix PA). The CIMP shall include, at a minimum and to DTSC’s satisfaction, 
the following: 

a. Protocols for continued communication. Consistent with past practice and the communication 
processes previously entered into by PG&E with Interested Tribes, the company shall 
continue to communicate with Interested Tribes during the design, construction, operation, 
and decommissioning of the project. Prior to implementation of construction, PG&E shall 
communicate with Interested Tribes that place cultural significance on the Topock Cultural 
Area. Outreach efforts between the Tribes and PG&E shall be communicated by PG&E to 
DTSC quarterly during the design and construction phase for review and input, and annually 
during project operations.  

b. Protocols for the appropriate treatment of archaeological materials that may be disturbed or 
discovered during implementation of the final remedy, including protocols for the repatriation 
of significant items of cultural patrimony that may be recovered during the project, and 
protocols for the curation of cultural materials recovered during the project. Treatment of 
archaeological sites may include data recovery or capping. If data recovery is proposed, a 
Research Design following California Office of Historic Preservation guidelines or federal 
guidelines, as applicable, shall be prepared and reviewed and approved by DTSC. 

c. Protocols for the review of cultural resource-related documents throughout the design, 
construction, and operational phases. 

d. Protocols for the review of project design documents before the beginning of construction, 
including reviews of project design documents throughout the design process (e.g., 
Preliminary [approximately 30% completed], Intermediate [approximately 60% completed] 
and Pre-final design). 

e. Protocols for the appropriate methods to be used to restore the environment to its 
preconstruction condition upon decommissioning of individual groundwater remedy 
facilities. 

f. A plan for the decommissioning and removal of the IM-3 Facility and proposed restoration of 
the site (to be an appendix to the CIMP). 

g. Protocols for the repatriation of clean soil cuttings generated during construction activities 
and during drilling associated with repair/replacement activities during operations and 
maintenance phases. The soil cuttings shall be managed in compliance with applicable laws 
and regulations on site. 

h. Protocols for the appropriate methods, consistent with Mitigation Measure NOISE-3, to 
reduce auditory impacts. 

i. Protocols for the appropriate methods, consistent with Mitigation Measures AES-1 and AES-
2, to reduce visual intrusions. 
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j. Protocols for tribal notification in advance of project-related activities that the Interested 
Tribes may feel have the potential to cause adverse impacts to sensitive cultural resources. 

k. Protocols to be followed by project personnel to accommodate, if feasible as determined by 
DTSC, key tribal ceremonies that involve the Topock Cultural Area. 

l. Provisions affording sufficient tribal monitors to observe ground-disturbing activities and/or 
other scientific surveying (e.g., biological surveys) that may occur in preparation for 
construction activities. Ground-disturbing activities include trenching, excavation, grading, 
well excavation/drilling, decommissioning of the IM-3 Facility and subsurface pipeline, or 
other construction-related activities. 

m. Provisions of reasonable compensation for tribal monitors consistent with historic rates. 

n. Locations requiring specific protective devices, such as temporary fencing, flagging, or other 
type of demarcation during construction. 

o. Protocols for the reporting of discoveries of cultural importance consistent with existing 
statutes and regulations. 

p. Protocols for the inspection of remediation facilities and/or staging areas throughout the 
construction phase. 

Mitigation during the design phase includes these specific actions: 

CUL-1a-9: During selection of the design and specific locations for physical remediation facilities, PG&E 
shall, in communication with the Interested Tribes (and subject to their review), and to the 
maximum extent feasible, as determined by DTSC, give: (1) priority to previously disturbed areas 
for the placement of new physical improvements; and (2) priority to re-use of existing physical 
improvements, such as but not limited to wells and pipelines, but not including IM-3 facilities. 
“Disturbed” areas in this context means those areas outside of documented archaeological site 
boundaries that have experienced ground disturbance in the last 50 years. PG&E shall produce an 
aerial map of these disturbed areas to guide project design, and PG&E shall make a good faith 
effort to provide tribes with an opportunity to review and comment on the information displayed 
on the map in determining “disturbed” areas.  

CUL-1a-10: PG&E shall consider the location of Loci A, B, and C of the Topock Maze during the design and 
approval of the physical facilities necessary for the final remedy and is prohibited from creating 
any direct physical impact on the Topock Maze, as it is manifested archaeologically. Through the 
design, PG&E shall prevent all indirect (e.g. noise, aesthetics) impacts on the Topock Maze, to 
the maximum extent feasible as determined by DTSC.  

Mitigation during the design and construction phases includes these specific actions: 

CUL-1a-11: PG&E shall provide an open grant for two part-time cultural resource specialist/project manager 
positions during the design and construction phases of the remediation project. The positions shall 
be filled by qualified members of an Interested Tribe as nominated by a majority vote of their 
Tribal Council(s) and appointed by DTSC’s project manager if more than two members are 
nominated. The award of the grants is for continued involvement in review of project documents 
and participation in project-related meetings, including TRC meetings, at rates of historic 
compensation.  Additionally, in light of FMIT’s ownership of land in the project area and 
historical involvement in the environmental process, additional funding is guaranteed for one full-
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time FMIT position upon submission of an application by a qualified FMIT member who shall be 
appointed by the FMIT council, provided such funding is not duplicative of the services and 
funding provided by PG&E pursuant to the Settlement Agreement between PG&E and the FMIT 
in Fort Mojave Indian Tribe v. Dept. of Toxic Substances Control, et al., Case No. 05CS00437 
for a position with the FMIT’s AhaMakav Culture Society.  The payment of grant monies shall be 
timed to the awarded tribes’ fiscal cycles so that the tribes are not forced to front funds for long 
periods of time. These positions shall act as cultural resources contacts and project managers for 
interactions between the tribes, PG&E, and DTSC to ensure coordination for review and 
comment of subsequent project and/or environmental documents related to the design and 
implementation of the groundwater remediation project to avoid, reduce, or otherwise mitigate 
impacts on historical resources, as defined by CEQA. This funding is separate from provisions for 
tribal monitor positions and shall not be used for routine tribal business or legal counsel. For 
review and approval, PG&E shall provide DTSC with the names of the selected grant recipients 
and an annual report that summarizes activities associated with the grant program. Upon the 
conclusion of the construction phase of the project, the necessity and dollar value of the grant 
program shall be assessed by PG&E and, with the approval of DTSC, shall either be extended or 
terminated under the operations and maintenance phase. 

Mitigation during the construction phase includes these specific actions: 

CUL-1a-12: PG&E shall provide reasonable opportunity, as determined by DTSC, for Interested Tribes to 
conduct a traditional healing/cleansing ceremony (or ceremonies) before and after the 
construction phase. 

Mitigation during the construction and O&M phases includes these specific actions: 

CUL-1a-13: PG&E shall, in communication with Interested Tribes, develop as part of the CMI Workplan, a 
worker cultural sensitivity education program. The program shall be implemented before 
commencement of construction and throughout construction and operations as personnel are 
added. This program may include information provided directly by tribal entities either in written 
form or on video, in a manner consistent with Appendix C in the existing BLM Programmatic 
Agreement. The worker cultural sensitivity education program shall ensure that every person 
working on the project as an employee or contractor, before participating in design or outdoor 
activities at the project site, is informed regarding: 

► the cultural significance of the Topock Cultural Area, 
► appropriate behavior to use within the Topock Cultural Area, 
► activities that are to be avoided in the Topock Cultural Area, and 
► consequences in the event of noncompliance. 

Consider the Location of Historical Resources During Project Design, Avoid Resources to the Extent Feasible, 
Communicate with Native American Tribes, Ensure Continued Tribal Access to the Topock Cultural Area 

► During selection of the final design and location for physical improvements, PG&E shall utilize previously 
disturbed areas for the placement of new physical improvements to the extent feasible, and shall use 
previously existing physical improvements, such as wells and other facilities, where appropriate. 

► PG&E shall also consider the location of Loci A, B and C of the Topock Maze during the design of the 
physical improvements necessary for the proposed project and avoid direct impacts to the Topock Maze to the 
fullest extent feasible. 
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► Upon selection of the final design and location for physical improvements, PG&E shall consult with Native 
American Tribes that attach cultural significance to the Topock Maze and the Topock Cultural Area and 
develop a plan to ensure tribal access to and use of the project area for religious, spiritual or cultural purposes, 
to the extent PG&E has the authority to grant such access, consistent with existing laws, regulations and 
agreements governing property within the project area. The plan may specify that such access may not 
interfere with the project or create health and safety concerns. Due to health and safety issues, PG&E may 
exclude the Topock Compressor Station and related facilities from the area for which tribal access and use 
may be provided. 

► This mitigation measure shall be implemented, to the extent feasible, in a manner that is consistent with 
mitigation required through the federal CERCLA process. 

► Mitigation measures AES-1, AES-2 and NOISE-3 are also applicable to the Topock Cultural Area. Mitigation 
measures AES-1 and AES-2 would reduce impacts related to aesthetic qualities of the project area, including 
those views from the Topock Maze Locus B. Mitigation measure NOISE-3 would serve to reduce noise 
impacts that could be experienced within the Topock Cultural Area and notify tribal members of project 
activity that would generate new noise. 

Complete avoidance of the Topock Cultural Area is not feasible given the need to have an active remediation 
system to clean up the contaminated groundwater plume. Accordingly, even with the implementation of 
mitigation via use of previously disturbed areas and previously existing physical improvements, avoidance of 
direct impacts to the Topock Maze, and a plan to ensure reasonable continued tribal access to and use of the 
project area for religious, spiritual or cultural purposes, the proposed project retains the potential to result in 
significant impacts on the Topock Cultural Area. Thus this impact is significant and unavoidable. 

Two resources that have been previously determined eligible for listing on the NRHP are located within the 
proposed project area. These resources consist of CA-SBR-2910H (remnant segments of Route 66) and CA-SBR-
11701 (a prehistoric quarry site with associated hearth and artifacts). In addition CA-SBR-219 (Loci A, B, and C 
of the Topock Maze) is adjacent to the project area. In addition to being a contributing component of the Topock 
Cultural Area, this site qualifies as a historical resource under CEQA and could be subject to visual and auditory 
intrusions that affect its character as a historical resource (see Sections 4.1 and 4.9 of this EIR for further 
information on visual and noise-related impacts). These NRHP-eligible and listed resources are automatically 
considered eligible for inclusion in the CRHR and are treated as historical resources under CEQA as described 
above. 

CA-SBR-2910H (Route 66) has significance as an important historical highway associated with westward 
migration during the Great Depression and post-war years. It could be subject to ground disturbance and out-of-
character visual intrusions. Historic and prehistoric archaeological deposits that are spatially and functionally 
associated with the Maze or Route 66 are likely to contain information that would be important to the 
understanding of prehistoric lifeways or the use of Route 66. 

Additionally, other unevaluated cultural resources identified in Table 4.4-3 may qualify as historical resources 
under CEQA. While most of the cultural resources listed in Table 4.4-3 have not been formally evaluated for 
listing on the CRHR, sufficient information exists to conservatively consider that many of them are likely to 
qualify as historical resources. The variety and density of recorded resources within the project area suggests that 
they may have the potential to qualify for the CRHR for their associations with significant historical events or 
because of the information that they can provide in the study of prehistory and history. Thus it is reasonable to 
conservatively consider that some of the documented but currently unevaluated resources identified within the 
project area would qualify as historical resources, and they are all treated as such for purposes of the analysis in 
this EIR. 
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Project construction, operations, and decommissioning could disturb or alter these historical resources. 
Disturbance could occur through ground-disturbing work that may be required within the boundaries of these 
resources and the introduction of intrusive new features to the landscape. Excavation within the boundaries of the 
archaeological sites would materially alter these historical resources by (1) disrupting the spatial associations that 
contain information about the prehistoric or historic lifeways represented by those sites or (2) by materially 
altering in an adverse manner the physical characteristics that convey the resource’s historical significance. These 
impacts would be potentially significant. (IMPACT CUL-1b) 

Ground disturbing activities associated with the proposed project during construction, operation and maintenance, 
and decommission would have the potential to cause substantial adverse changes to undocumented and/or buried 
archaeological resources. This impact could result in potentially significant impacts on currently undocumented 
historical resources. (IMPACT CUL-1c) 

Mitigation Measure CUL-1b and CUL-1c: During Design, Construction, O&M, and Decommissioning Consider the 
Location of Historical Resources and Implement Measures to Avoid Resources to the Extent Feasible. 

The following actions will reduce the potential for impacts on identified historically significant resources (other 
than the Topock Cultural Area, which is separately addressed in CUL-1a) within the project area. As detailed 
below, these actions include consideration of the location of historical resources, preparation of a cultural 
resources study, and preparation of a treatment plan. Monitoring of ground-disturbing activities during project 
construction will further protect historically significant resources. Protective actions are also described pertaining 
to the discovery of any previously unidentified potentially significant cultural resources.  

Mitigation during the design phase includes these specific actions: 

CUL-1b/c-1: PG&E shall consider the locations of the identified historic resources described above (Table 4.4-
3) during the design of the physical improvements necessary for the proposed project and avoid, 
minimize, or mitigate impacts on historical and archaeological resources to the maximum extent 
feasible, as determined by DTSC. The final design plans for the project will be submitted to 
DTSC for review and approval. 

CUL-1b/c-2: During preparation of the final design, and consistent with CUL-1a-3, PG&E shall retain a 
Qualified Cultural Resources Consultant to prepare a cultural resources study that assesses the 
potential for the construction, operations, or decommissioning of specific proposed improvements 
to result in significant impacts on identified historically significant resources described in Impacts 
CUL-1b and CUL-1c. This may include a geoarchaeological investigation and/or non-destructive 
remote-sensing surveys of potentially disturbed areas to determine if a potential exists for buried 
historical and archaeological resources. “Significant impacts” as used here means the potential for 
construction to demolish or materially alter in an adverse manner those physical characteristics of 
a resource that convey its historical significance and that justify its inclusion in, or eligibility for, 
inclusion in the CRHR. The study will be submitted to DTSC for review and evaluation to 
determine if existing mitigation measures are appropriate. 

CUL-1b/c-3: If the cultural resources study determines that the construction of physical improvements would 
result in significant impacts on identified historically significant resources described in Impacts 
CUL-1b and CUL-1c, and avoidance of the resource is not feasible, PG&E shall prepare a 
treatment plan that identifies measures to reduce these impacts (see above description of the 
CIMP) for DTSC’s review and approval. The treatment plan shall identify which criteria for 
listing on the CRHR contribute to the affected resource’s significance and which aspects of 
significance would be materially altered by construction, operations, or decommissioning and 
shall provide for reasonable efforts to be made to permit the resource to be preserved in place or 
left in an undisturbed state. Methods of accomplishing this may include capping or covering the 
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resource with a layer of soil. To the extent that a resource cannot feasibly be preserved in place or 
left in an undisturbed state, excavation as mitigation shall be restricted to those parts of the 
resource that would be damaged or destroyed by the project. Excavation as mitigation shall not be 
required for a historically significant resource if the treatment plan determines that testing or 
studies already completed have adequately recovered the scientifically consequential information 
from and about the resource. The plan shall require communication with all Interested Tribes with 
regard to their perspectives and wishes for the treatment of the resources. 

Mitigation during the construction phase includes these specific actions: 

CUL-1b/c-4: Consistent with CUL-1a-3a above, PG&E shall retain a Qualified Cultural Resources Consultant 
to observe ground-disturbing activities and shall be required to request the participation of tribal 
monitors during those activities, including steps necessary during operations and 
decommissioning activities to ensure that historically significant resources are avoided to the 
maximum extent feasible, as determined by DTSC, during actual construction (see the description 
of the CMI Workplan, above). The Qualified Cultural Resources Consultant shall provide training 
to construction personnel on the locations of identified resources, values associated with the 
identified resources, responsibility for reporting suspected historic resources, and procedures for 
suspension of work in the immediate vicinity of the discovery, and shall use exclusionary fencing, 
flagging, or other appropriate physical barriers to mark the boundaries of identified resources. 
The Qualified Cultural Resources Consultant shall invite participation from Interested Tribal 
members to participate in the training. 

 In the event that previously unidentified potentially significant cultural resources are discovered 
during ground-disturbing activities, the Qualified Cultural Resources Consultant shall have the 
authority to divert or temporarily halt ground-disturbing activities in the area of discovery to 
allow evaluation of the potentially significant cultural resources. If such discoveries occur on land 
managed by a federal agency, Stipulation IX (Discoveries) of the Programmatic Agreement shall 
apply and are deemed adequate by DTSC. If a discovery occurs on other lands within the project 
area, the Qualified Cultural Resources Consultant shall contact the PG&E and DTSC project 
managers at the time of discovery and, in consultation with DTSC and tribal monitors, shall 
evaluate the resource before construction activities will be allowed to resume in the affected area. 
For significant cultural resources, and before construction activities are allowed to resume in the 
affected area, the resource(s) shall be recovered with coordination of the tribal monitors and 
DTSC. Recovery may include a Research Design and/or Data Recovery Program submitted to 
DTSC for review and approval. The Qualified Cultural Resources Consultant (and tribal 
monitors) shall determine the amount of material to be recovered for an adequate sample for 
analysis or data recovery. Any concerns or recommendations regarding the ground-disturbing 
activities or the handling of cultural resources shall be directed to the Qualified Cultural 
Resources Consultant or PG&E’s site supervisor.  

Consider the Location of Historical Resources During Project Design, Avoid Resources to the Extent Feasible, Communicate 
with Native American Tribes, and Prepare and Implement Treatment for Impacted Historical Resources 

The following actions will reduce the potential for impacts to identified historical resources (other than the 
Topock Cultural Area, which is separately addressed in CUL-1a) within the project area. To the extent feasible, 
these actions shall be implemented in a manner that is consistent with mitigation required through the federal 
CERCLA process. 

► PG&E shall consider the locations of the identified historic resources described above during the design of 
the physical improvements necessary for the proposed project and avoid impacts to historical and 
archaeological resources to the extent feasible. DTSC shall review the plans for the final design of the 
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project and compare such plans to the location of identified resources to assist in and enforce the avoidance 
of identified resources to the extent feasible. 

► Upon selection of the final design and location for physical improvements, PG&E shall retain a qualified 
cultural resources consultant to prepare a cultural resources study that assesses the potential for the 
construction, operations, or decommissioning of proposed improvements to result in significant impacts on 
identified historical resources described in Impact CUL-1b and CUL-1c. This will include cultural resources 
survey and evaluation of unsurveyed areas that could be affected by construction as determined by DTSC in 
consultation with PG&E and BLM. “Significant impacts” as used here means the potential for construction 
to demolish or materially alter in an adverse manner those physical characteristics of a resource that convey 
its historical significance and that justify its inclusion in, or eligibility for, inclusion in the CRHR. DTSC 
shall review this study. 

► If the study determines that the construction of physical improvements would result in significant impacts on 
identified historical resources described in Impact CUL-1b and CUL-1c, and avoidance of the resource is 
not feasible, PG&E shall prepare and DTSC shall review a treatment plan that identifies measures to reduce 
these impacts. The treatment plan shall identify which criteria for listing on the CRHR contribute to the 
affected resource’s significance and which aspects of significance would be materially altered by 
construction, operations, or decommissioning. However, if avoidance is not feasible, the Plan shall provide 
for reasonable efforts to be made to permit the resource to be preserved in place or left in an undisturbed 
state. Methods of accomplishing this may include capping or covering the resource with a layer of soil. To 
the extent that resource cannot feasibly be preserved in place or not left in an undisturbed state, excavation 
as mitigation shall be restricted to those parts of resource that would be damaged or destroyed by the project. 
Excavation as mitigation shall not be required for a unique archaeological resource if the treatment plan 
determines that testing or studies already completed have adequately recovered the scientifically 
consequential information from and about the resource. The plan shall require communication and 
consultation with Native American tribes that attach cultural significance to the Topock Maze and the 
Topock Cultural Area with regard to their perspectives and wishes for the treatment of the resources. 

► PG&E shall retain a qualified cultural resources consultant to observe ground-disturbing activities and shall 
invite the participation of Native American tribal monitors during those activities, including repairs 
necessary during operations and decommissioning activities, to ensure that identified historical resources are 
avoided, to the extent feasible, during actual construction. The cultural resources consultant shall provide 
training to construction personnel on the locations of identified resources, values associated with the 
identified resources, responsibility for reporting suspected historic resources, and procedures for suspension 
of work in the immediate vicinity of the discovery, and shall use exclusionary fencing, flagging, or other 
appropriate physical barriers to mark the boundaries of identified resources. The cultural resources 
consultant shall invite Native American tribes to participate in this training. 

► PG&E shall retain a qualified cultural resources consultant and shall invite Native American tribal monitors 
to conduct yearly inspections (or less frequently if agreed upon) identified historical resources and unique 
archaeological resources to determine if they have been impacted by ongoing operations activity relative to 
their condition prior to the project. If deterioration caused by ongoing operations is detected, PG&E shall 
develop and implement a treatment plan to reduce or avoid further degradation. 

These measures would reduce but may not completely avoid the potential for significant impacts on identified 
historical resources identified in Table 4.4-3. While excavations or documentation performed to capture and 
retrieve the qualities of significance associated with identified other historical resources would diminish these 
impacts this mitigation may not completely avoid such impacts. For example because archaeological deposits 
often contain information relevant to archaeological research in the spatial associations of artifacts contained in 
the deposit, studies and excavations may not completely capture all of this information and thus may not 
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completely avoid the impact. While documentation of these resources in their current state would capture some 
of the significance and feeling associated with these resources it would not preserve the status quo but instead 
would simply record it for posterity. Thus this impact is potentially significant and unavoidable. 

Most of the cultural resources identified in Table 4.4-3 above have not yet been formally evaluated to determine 
if they qualify as unique archaeological resources under CEQA. Impacts to unique archaeological resources may 
be avoided by conducting studies to evaluate known resources and areas that are likely to contain buried or 
obscured resources. However, the possibility remains that it will not be feasible to avoid ground-disturbing work 
within the boundaries of unique archaeological resources. The construction of improvements and ground 
disturbing work performed during ongoing operations may physically destroy archaeological features and 
artifacts, disrupt the scientific context and spatial patterns of the archaeological resource, or alter the visual 
appearance that conveys the significance of a unique archaeological resource. Additionally the introduction of 
new facilities that are inconsistent with the setting of these resources may diminish the significance of unique 
archaeological resources whose significance is derived in wholly or in part from its aesthetic qualities and 
historical associations. Thus this impact is potentially significant. (IMPACT CUL-2) 

Mitigation Measure CUL-2: During Project Design Consider the Location of Unique Archaeological Resources and 
Avoid Resources to the Maximum extent Feasible 

Cultural resources that qualify as unique archaeological sites in the project area would probably also meet one or 
more of the criteria for historical resources and would be subject to Mitigation Measures CUL-1b/c-2 and CUL-
1b/c-3. The mitigation measures under this identified impact are the same as listed for Impact CUL-1b and CUL-
1c.  

These mitigation measures would reduce the potential for impacts on unique archaeological resources.  

Consider the Location of Unique Archaeological Resources during Project Design, Avoid Resources to the Extent 
Feasible, Communicate with Native American Tribes, and Prepare and Implement Treatment for Impacted Resources 

Cultural resources that qualify as unique archaeological sites in the project area would probably also meet one or 
more of the criteria for historical resources and would be subject to Mitigation Measures CUL-1b and CUL-1c. 
The following actions will further reduce the potential for impacts on unique archaeological resources. To the 
extent feasible, these actions shall be implemented in a manner that is consistent with mitigation required through 
the federal CERCLA process. 

► PG&E shall consider the locations of the unique archeological resources described above during the design 
of the physical improvements necessary for the proposed project and avoid impacts to those resources to the 
extent feasible. DTSC shall review the plans for the final design of the project and compare such plans to the 
location of the resources to assist in and enforce the avoidance of identified resources to the extent feasible. 

► Upon selection of the final design and location for physical improvements, PG&E shall retain a qualified 
cultural resources consultant to prepare a cultural resources study that assesses the potential for the 
construction, operations, or decommissioning of proposed improvements to result in significant impacts on 
unique archeological resources. “Significant impacts” as used here means the potential for construction to 
demolish or materially alter in an adverse manner those physical characteristics of a resource that convey its 
historical significance and that justify its inclusion in, or eligibility for, inclusion in the CRHR. DTSC shall 
review this study to ensure avoidance has been implemented to the extent feasible. 

► If the study determines that the construction of physical improvements would result in significant impacts on 
unique archeological resources, and avoidance of the resource is not feasible, PG&E shall prepare and 
DTSC shall review a treatment plan that identifies measures to reduce these impacts. The treatment plan 
shall identify which criteria for listing on the CRHR contribute to the affected resource’s significance and 
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which aspects of significance would be materially altered by construction, operations, or decommissioning. 
However, if avoidance is not feasible, the Plan shall provide for reasonable efforts to be made to permit the 
resource to be preserved in place or left in an undisturbed state. Methods of accomplishing this may include 
capping or covering the resource with a layer of soil. To the extent that resource cannot feasibly be 
preserved in place or not left in an undisturbed state, excavation as mitigation shall be restricted to those 
parts of resource that would be damaged or destroyed by the project. Excavation as mitigation shall not be 
required for a unique archaeological resource if the treatment plan determines that testing or studies already 
completed have adequately recovered the scientifically consequential information from and about the 
resource. The plan shall require communication with Native American tribes that attach cultural significance 
to the Topock Cultural Area with regard to their perspectives and wishes for the treatment of the resources. 

► PG&E shall retain a qualified cultural resources consultant and shall invite the participation of Native 
American tribal monitors to observe ground-disturbing activities and shall invite the participation of Native 
American tribal monitors, during those activities, including repairs necessary during operations and 
decommissioning activities, to ensure that identified unique archeological resources are avoided, to the 
extent feasible, during actual construction. The cultural resources consultant shall provide training to brief 
construction personnel on the locations of identified resources, values associated with the identified 
resources, responsibility for reporting suspected unique archeological resources, and procedures for 
suspension of work in the immediate vicinity of the discovery, and shall use exclusionary fencing, flagging, 
or other appropriate physical barriers to mark the boundaries of identified resources. The cultural resources 
consultant shall invite Native American tribes to participate in this training. 

These measures would reduce but not completely avoid the potential for significant impacts on unique 
archaeological resources. Because it may be necessary to construct physical improvements in the location of such 
resources to achieve the project objective the proposed project retains the potential to result in significant impacts 
on these resources. While avoidance, monitoring and treatment would diminish these impacts this mitigation may 
not completely avoid such impacts. For example because archaeological deposits often contain information 
relevant to archaeological research in the spatial associations of artifacts contained in the deposit, studies and 
excavations may not completely capture all of this information and thus may not completely avoid the impact. 
While documentation or study of these resources in their current state would capture some of the significance and 
feeling associated with these resources it would not preserve the status quo but instead would simply record it for 
posterity. Thus this impact is potentially significant and unavoidable. 

Ground-disturbing activities would occur during all phases of the proposed project. While none of the 
approximately 80 documented sites in the project area have been found to contain human remains, these ground-
disturbing activities would have the potential to encounter previously undiscovered human remains associated 
with past uses of the project area. The absence of identified burials and grave goods associated with known 
cultural resources does not provide a strong indication that such resources do not exist because few of these sites 
have been systematically excavated. The density of cultural resources in the project area (approximately 80 
resources total) instead suggests that there is the potential to encounter human remains during ground-disturbing 
construction because at least some of the identified resources may contain human remains. The disturbance of 
these remains could damage such remains. This impact is thus potentially significant. (IMPACT CUL-4) 

Mitigation Measure CUL-4: With Discovery of Human Remains or Burials Suspend Work, Protect Remains, and 
Comply with Local, State, and Federal Laws Regarding Discoveries During Ground-Disturbing Activities. 

Ground-disturbing activities may disturb as-yet undiscovered human remains or Native American burials and 
associated grave goods. PG&E shall retain a Qualified Cultural Resource Consultant and request designated tribal 
monitor(s) to train construction personnel in the identification of human remains so that they may aid in the 
identification of such resources (see above description of the CIMP). A Qualified Cultural Resource Consultant 
and tribal monitor(s) shall be in place to adequately oversee all ground-disturbing activities. In the event human 
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remains are uncovered over the course of project construction, operation and maintenance, and/or 
decommissioning activities, the following procedures shall be followed to ensure compliance with all applicable 
local, state, and federal laws.  

► The construction contractor shall immediately suspend work within the vicinity of the discovery and 
determine if the remains discovered are human or nonhuman. This determination shall be made by the 
Qualified Cultural Resources Consultant, a qualified archaeologist and/or physical anthropologist with expert 
skill in the identification of human osteological (bone) remains. 

► The Qualified Cultural Resources Consultant (and tribal monitor), or construction contractor, shall protect 
discovered human remains and/or burial goods remaining in the ground from additional disturbance. 

► The Qualified Cultural Resources Consultant, archaeologist, or construction site supervisor shall contact the 
San Bernardino County Coroner, and the PG&E and DTSC project managers immediately. In California, all 
subsequent action shall conform to the protocols established in the Health and Safety Code and regulations. In 
Arizona, the Qualified Cultural Resources Consultant or PG&E construction site supervisor will follow 
Arizona laws and the implementing regulations. Human remains found on federal land would require the 
notification of the BLM Havasu City field office and compliance with applicable federal laws and regulations, 
including the Native American Graves Protection and Repatriation Act if the remains are determined to be of 
Native American origin. The Qualified Cultural Resources Consultant shall coordinate the interaction 
between Interested Tribes, PG&E, the County, and DTSC to determine proper treatment and disposition of 
any remains.  

► The San Bernardino County Coroner will determine if the remains are of recent origin and if an investigation 
of the cause of death is required (California Health and Safety Code Section 7050.5). If the coroner 
determines that the human remains are not Native American and not evidence of a crime, project personnel 
shall coordinate with the Qualified Cultural Resources Consultant (s) to develop an appropriate treatment 
plan. This may include contacting the next-of-kin to solicit input on subsequent disposition of the remains. If 
there is no next-of-kin, or recommendations by the next-of-kin are considered unacceptable by the landowner, 
the landowner will reinter the remains with appropriate dignity in a location outside the project area and 
where they would be unlikely to be disturbed in the future. 

► In the event that the San Bernardino County Coroner determines that the human remains are Native American 
and not evidence of a crime, project personnel shall contact the NAHC so that a most likely descendent 
(MLD) can be identified as required under California Public Resources Code Section 5097.98. 

► The MLD (s) shall inspect the area in which the human remains were found and provide treatment 
recommendations to the landowner and PG&E site manager in accordance with the provisions of PRC 
Section 5097.98. The treatment may include reburial, scientific removal of the discovered human remains and 
relinquishment to the MLD(s), nondestructive analysis of human remains and/or other culturally appropriate 
treatment. If the MLD(s) so requests, the landowner would reinter the remains with the appropriate dignity in 
a location outside the area of disturbance in a location unlikely to be disturbed in the future. 

► To the maximum extent feasible, Mitigation Measure CUL-4 shall be implemented in a manner that is 
consistent with mitigation required by local, state, and federal requirements. 

Mitigation Measure CUL-4: Complete Inventory Efforts, Train Construction Personnel and Monitor Ground-Disturbing 
Construction, Stop Work in the Event of a Discovery of Human Remains, Comply with State Law Regarding Discoveries 

Ground disturbance activities may disturb as-yet undiscovered human remains or Native American burials and 
associated grave goods. PG&E shall retain a qualified cultural resources consultant and invite designated Native 
American tribal monitor(s) to train construction personnel in the identification of human remains so that they may 
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aid in the identification of such resources. In the unlikely event human remains are uncovered over the course of 
project construction, operation and maintenance, and/or decommissioning activities, the following procedures 
shall be followed to ensure compliance with all applicable state and federal laws: 

► The construction contractor shall immediately suspend work within the vicinity of the discovery and 
determine if the remains discovered are human or nonhuman. This determination shall be made by a 
qualified archaeologist with skill in the identification of human osteological (bone) remains. 

► The cultural resources monitor or construction contract shall protect discovered human remains and/or burial 
goods remaining in the ground from additional disturbance. 

► The archaeologist or construction contractor shall contact the San Bernardino County Coroner and PG&E 
project personnel immediately. In Arizona, the archaeologist and construction contractor will follow Arizona 
laws and implementing regulations. Human remains found on federal land would require the notification of 
the BLM Havasu City field office and compliance with applicable federal laws and regulations, including 
the Native American Graves Protection and Repatriation Act. 

► The San Bernardino County Coroner will make determine if the remains are of recent origin and if a 
investigation of the cause of death is required (California Health and Safety Code Section 7050.5). If the 
coroner determines that the human remains are not Native American and not evidence of a crime, project 
personnel shall coordinate with a qualified archaeologist(s) to develop an appropriate treatment plan. This 
may include contacting the next-of-kin to solicit input on subsequent disposition of the remains. If there is 
no next-of-kin, or recommendations by the next-of-kin are considered unacceptable by the landowner, the 
landowner will reinter the remains with appropriate dignity in a location outside the project area and where 
they would be unlikely to be disturbed in the future. 

► In the event that the San Bernardino County Coroner determines that the human remains are Native 
American and not evidence of a crime, project personnel shall contact the NAHC so that a most likely 
descendent (MLD) can be identified as required under California Public Resources Code Section 5097.98. 

► The MLDs shall inspect the area in which the human remains were found and provide treatment 
recommendations to the landowner and project personnel in accordance with the provisions of California 
Public Resources Code Section 5097.98. The treatment may include reburial, scientific removal of the 
discovered human remains and relinquishment to the MLD, nondestructive analysis of human remains 
and/or other culturally appropriate treatment. If the MLD so requests, the landowner would reinter the 
remains with the appropriate dignity in a location outside the area of disturbance in a location unlikely to be 
disturbed in the future. 

► To the extent feasible, this mitigation measure shall be implemented in a manner that is consistent with 
mitigation required through the federal CERCLA process. 

Despite a mitigation plan that includes compliance with applicable state laws and regulations, and the 
involvement of qualified archaeologists, the NAHC, and MLDs, when appropriate, disturbance of human remains, 
including possible Native American burials and grave goods, to the extent that any discovered human remains and 
grave goods are removed from the site, this would result in an unavoidable impact to the resource. Therefore, 
impacts on unknown human remains would remain significant and unavoidable. 

5.1.2 NOISE 

Implementation of the proposed project would result in the exposure of sensitive receptors to groundborne noise 
and vibration levels that exceed the applicable standards of the San Bernardino County Development Code 
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(83.01.090) and the Mohave County Zoning Ordinance (Table 4.9-9). These groundborne noise and vibration 
levels could result in annoyance or architectural/structural damage. As a result, this impact would be potentially 
significant. (Impact NOISE-1) 

Mitigation Measure Noise-1: Short-Term Groundborne Noise and Vibration Levels Caused by Construction Activities 
near Sensitive Receptors. 

► Construct new wells as far from vibration-sensitive receptors as feasible. 

► Avoid constructing wells during the nighttime hours when in proximity to vibration-sensitive uses. 

► A disturbance coordinator shall be designated by the project applicant. The disturbance coordinator will post 
contact information in a conspicuous location near the entrance so that it is clearly visible to nearby receivers 
most likely to be disturbed. The coordinator will manage complaints resulting from the construction vibration. 
Reoccurring disturbances will be evaluated by a qualified acoustical consultant retained by the project 
applicant to ensure compliance with applicable standards. The disturbance coordinator shall contact nearby 
vibration-sensitive receptors, advising them of the construction schedule. 

Predicted vibration levels are difficult to determine for comparison with applicable vibration standards under the 
assumptions used for vibration analysis; however, the potential for exceeding applicable standards still exists, 
making this impact potentially significant and unavoidable. Vibration levels from the construction of additional 
wells may generate an annoyance or cause sleep disturbance dependent upon the distance between receptor and 
the location of the well construction. 

Implementation of the proposed project could result in future noise that could expose the Topock Cultural Area 
(a place of worship for Native Americans) to levels that exceed the County’s standards or would conflict with 
Native American values associated with this resource. As noted in Section 4.4, “Cultural Resources” of this EIR, 
the Topock Cultural Area is considered highly sensitive, and changes in the noise environment would adversely 
affect Native American participants. 

Future construction, operations and maintenance, and decommissioning activities associated with the proposed 
project could increase noise levels within the Topock Cultural Area. There are intervening topographic features 
(mesas) in the project area that could shield noise emanating from the proposed activities at certain locations 
within the Topock Cultural Area. However, locations of future project-related activities are not specifically known 
at this time and it is not feasible to calculate noise levels attributable to the proposed project throughout the 
project area. Without knowing the specific locations of each noise generating remediation activity, there is no 
assurance that topographic features would intervene and result in adequate shielding of sensitive receptors from 
project noise impacts. The potential for future noise to conflict with the values associated with the Topock 
Cultural Area by Native American participants would still exist and it is expected that any introduction of new 
noise sources would be perceived as a significant impact by some Native Americans. Meteorological conditions 
(wind direction) would also affect the noise levels experienced by Native American participants. As a result, this 
impact would be potentially significant. (Impact NOISE-3) 

Mitigation Measure NOISE–3: Land Use Compatibility of Future Project Noise Levels with Places of Worship and the Topock 
Cultural Area. 

Provided that the proposed project would be required to achieve the normally acceptable exterior noise level 
standard for places of worship, the following mitigation measure shall be incorporated in the project design: 

► Implement all of the mitigation measures outlined for Impact NOISE-1 and Impact NOISE-2; 
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► Upon completion of detailed project design, the determination of remediation activities and the schedule 
established to achieve these activities shall be communicated to Native American tribes. PG&E shall maintain 
a liaison with requesting Tribes to alert them to project activities that would generate new noise in the Topock 
Cultural Area on at least an annual basis. 

Although Mitigation Measure NOISE-3 would achieve the normally acceptable exterior noise level standard for 
places of worship, the unique values associated with the Topock Cultural Area cannot be reconciled with 
additional project-related noise. The impact would be significant and unavoidable after implementation of the 
measures detailed above. 

5.2 SIGNIFICANT IRREVERSIBLE ENVIRONMENTAL CHANGES THAT 
WOULD BE CAUSED BY THE PROPOSED PROJECT 

Section 21100(b)(2)(B) of the Public Resources Code and Section 15126.2(c) of the CEQA Guidelines require 
that an EIR analyze the extent to which the proposed project’s primary and secondary effects would affect the 
environment and commit nonrenewable resources to uses that future generations would not be able to reverse. 
“Significant irreversible environmental changes” include the use of nonrenewable natural resources during the 
initial and continued phases of the project, should this use result in the unavailability of these resources in the 
future. Primary impacts and, particularly, secondary impacts generally commit future generations to similar uses. 
Also, irreversible damage can result from environmental accidents associated with projects. Irretrievable 
commitments of these resources are required to be evaluated in an EIR to ensure that such consumption is 
justified. 

The proposed project would result in the irreversible and irretrievable commitment of energy and material natural 
resources during project construction and maintenance, including the following: 

► construction materials, including such resources as soil and rocks; and 

► energy expended in the form of electricity, gasoline, diesel fuel, and oil for equipment and transportation 
vehicles that would be needed for project investigative, construction, maintenance, and decommissioning-
related activities. 

The use of these nonrenewable resources is expected to account for a minimal portion of the region’s resources 
and would not affect the availability of these resources for other needs within the region. Construction activities 
would not result in inefficient use of energy or natural resources. Construction contractors selected would use best 
available engineering techniques, construction and design practices, and equipment operating procedures. The 
relatively small commitment of land to project uses is considered less than significant when compared to other 
types of development, such as urban development, in a local and regional context. Operation and maintenance of 
the proposed project is anticipated to last for 29 years, (but could occur for up to 110 years) and therefore the use 
of resources is considered temporary for the purposes of this discussion. 

Implementation of the project would eliminate the potential for the contaminated groundwater plume to come into 
contact with surface waters of the Colorado River or users of groundwater (because of institutional controls). In 
addition, the proposed project would not result in solid waste byproducts (as opposed to alternatives that include 
ex situ treatment (treatment plant) and therefore environmental accidents associated with the construction and 
operation of the proposed project are not considered to be significant. 

5.3 ENVIRONMENTAL EFFECTS FOUND NOT TO BE SIGNIFICANT 

As required by Section 15128 of the CEQA Guidelines, an EIR shall contain a brief discussion stating the reasons 
that various possible significant effects of a project were determined not be significant and were therefore not 
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discussed in detail in the EIR. In accordance with the CEQA Guidelines, this section discusses the following issue 
areas that were found to have no significant impacts with implementation of the proposed project. 

5.3.1 AGRICULTURE RESOURCES 

This discussion addresses Appendix G Checklist, “Agriculture Resources.” which considers whether the proposed 
project would convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program, to nonagricultural use, 
conflict with existing zoning for agricultural use or Williamson Act contract, or involve other changes in the 
existing environment that could result in a conversion of Farmland to nonagricultural use. 

1) The project area is characterized by arid conditions and high temperatures. While there are agricultural uses 
north of the project area and Needles along the Colorado River, the landscape in the project area consists of 
considerably eroded small to moderately sized terraces with very steep slopes. These conditions are not 
conducive to agriculture purposes. A review of Farmland Mapping and Monitoring Program 2006 maps 
indicates that no farmland designated as Prime Farmland, Unique Farmland, or Farmland of Local Importance 
are within the project area or in the vicinity of the project (California Department of Conservation 2006). No 
lands under a Williamson Act contract are on or near the project site (California Department of Conservation 
2008). A review of aerial photographs from 1936 through 2007 show no historic or current agricultural uses 
either on or near the project site (CH2M Hill 2007:3-95 through 3-113). Because no agricultural resources 
have been identified within the vicinity of the project, no direct or indirect impacts on agricultural resources 
would occur from implementation of the proposed project. Water that is used to irrigate crops in the areas 
outside the project area could come from the Colorado River or nearby wells. As described in Section 4.12, 
“Water Supply,” the proposed project would not result in consumptive use of groundwater supplies because 
all water extracted for the remediation effort would be reinjected into the supply, and no interruptions with 
existing water delivery or supply are likely. 

5.3.2 MINERAL RESOURCES 

This discussion addresses Appendix G Checklist, “Mineral Resources.” The checklist questions ask whether the 
project would result in the loss of availability of a known mineral resource of value to the region and the residents 
of the state or result in the loss of availability of a locally important mineral resource recovery site delineated on a 
local plan. 

The California Surface and Mining Act of 1975 required the classification of land into Mineral Resource Zones 
(MRZs) according to the land’s known or inferred potential to contain mineral resources. The portion of the 
project area that is within California has been classified as MRZ-4. MRZ-4 is defined as areas where geologic 
information does not rule out either the presence or absence of mineral resources. MRZ-4 is commonly applied to 
areas of unknown mineral potential that occur within a broader favorable terrain known to host economic mineral 
deposits (DOC 1985). 

There are three general categories of geologic mineral resources that may be present in the project area including: 

1. Construction Mineral Materials: Sand, gravel, and crushed rock (San Diego County 2007:2). The federal land 
management agencies including the U.S. Bureau of Land Management (BLM), the U.S. Fish and Wildlife 
Service (USFWS), and the U.S. Bureau of Reclamation (Reclamation) refer to these as “saleable mineral 
resources.” 

2. Metallic and Rare Minerals: Gold, silver, platinum, iron, copper, lead, zinc, gemstones and semiprecious 
materials (San Diego County 2007:4). The federal land management agencies refer to these as “locatable 
mineral resources.” 
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3. Leasable Mineral Resources: Oil, coal, sodium, potassium and geothermal resources. The federal land 
management agencies refer to these as “leasable mineral resources” (BLM 2008). 

It is possible that any of the three resource categories listed above may be present in the project area because the 
portion of the project area that is located in California is classified as MRZ-4. The classification of MRZ-4 does 
not rule out either the presence or absence of mineral resources and the classification is also commonly applied to 
areas that occur within a broader favorable terrain known to host economic mineral deposits (DOC 1985). 
Metallic, rare, and leasable minerals may also be present, but their existence in the project area is unknown at this 
time. The project site’s geologic units/site stratigraphy and the physical characteristics and setting of the project 
area, as detailed above, indicate that construction mineral materials, including sand and gravel, are present in the 
project area. 

Although there is the potential for some mineral resources to exist in and around the project area, the proposed 
project would not significantly reduce the availability of known mineral resources. There are no mining claims on 
or immediately adjacent to the project site. In addition, the majority of federal lands in the project area are closed 
to mineral entry (i.e., mining claims) under the General Mining Act of 1872, as amended (BLM 2007:44). 
Therefore, no impact would occur related to loss of availability of a known mineral resource, either of regional or 
local importance. 

5.3.3 POPULATION AND HOUSING 
This discussion addresses Appendix G Checklist, “Population and Housing,” impact questions (b) and (c). The 
checklist questions ask whether the project would displace substantial numbers of existing housing, necessitating 
construction of new housing elsewhere or displace substantial numbers of people, necessitating construction of 
replacement housing elsewhere. For a discussion of checklist item (a) regarding the potential for inducement of 
substantial population growth, refer to Section 5.4, “Growth Inducement.” 

The proposed project does not involve displacement of existing housing or people. The maximum number of new 
full-time employees and new residents that could result from construction, operation, and decommissioning of the 
proposed project is estimated at 295, 88, and 48, respectively. The construction phase, which would result in the 
most employment, would still only represent 0.012% of growth in the region. It is expected that the majority of 
these new employees would be from the local employment base. Based on the existing labor pool, there would be 
no need for new housing to be constructed as a result of the project. No impact would occur regarding these 
issues. 

5.3.4 PUBLIC SERVICES 
This discussion addresses Appendix G Checklist, “Public Services.” The checklist questions ask whether the 
project would result in substantial adverse physical impacts associated with the provision of or need for new or 
altered government facilities, the construction of which could cause significant environmental impacts in order to 
maintain acceptable service ratios, response times or other performance objectives for fire protection, police 
protection, schools, parks or other public facilities. 

The maximum number of new full-time employees and new residents that could result from construction, 
operation, and decommissioning of the proposed project is estimated at 295, 88, and 48, respectively. The 
construction phase, which would result in the most employment, would still only represent 0.012% of growth in 
the region. Existing public services would be able to accommodate this slight increase in population while still 
maintaining acceptable service ratios, response times, or other performance objectives. No new or expanded 
public services would be required with implementation of the proposed project. Therefore, no impact would occur 
related to fire protection, police protection, schools, parks or other public facilities. 

5.3.5 RECREATION 
This discussion addresses Appendix G Checklist, “Recreation.” The checklist questions ask if the project would 
increase the use of existing recreational facilities such that substantial physical deterioration of the facility would 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Other CEQA Sections 5-20 California Department of Toxic Substances Control 
January 18, 2011 

occur or be accelerated or include construction of recreational facilities which might have an adverse physical 
effect on the environment. The maximum number of new full-time employees that could occur with 
implementation of any of the proposed project would be 40. The addition of up to 40 new residents would not be 
considered a substantial change in population. Existing recreational facilities would accommodate this slight 
increase without causing substantial physical deterioration. The project does not propose construction of any new 
recreational facilities. In addition, operation of the proposed project would not introduce facilities that would 
preclude existing recreational uses that occur on the Colorado River or the National Wildlife Refuge, which 
includes boating, wildlife observation and photography, education and interpretation, hunting, and fishing. 
Therefore, no impact would occur related to recreation. 

5.4 GROWTH INDUCEMENT 
As required by CEQA, this EIR must discuss ways in which the project could foster economic or population 
growth or the construction of additional housing, either directly or indirectly, in the surrounding area (CEQA 
Guidelines, Section 15126.2[d]). Induced growth is any growth that exceeds planned growth and results from new 
development that would not have taken place in the absence of the proposed project. A project can be determined 
to have a growth-inducing impact if it directly or indirectly causes economic or population expansion through the 
removal of obstacles to growth or encourages or facilitates other activities that could significantly affect the 
environment; actions that are sometimes referred to as “growth accommodating.” 

The proposed project is located in eastern San Bernardino County, California. The U.S. Census Bureau indicates 
that the population of San Bernardino County grew from 1,709,434 persons in 2000 to 2,007,800 persons in 2007 
(U.S. Census Bureau 2008). This represents an increase of 298,366 persons, or a 17% increase. The city of 
Needles is the closest urban community to the project area that is located in California. Population data specific to 
Needles shows the community grew from 4,830 persons in 2000 to 5,290 persons in 2007 (U.S. Census Bureau 
2008). This represents an increase of 460 persons, or almost a 10% increase. Based on Southern California 
Association of Governments (SCAG) projections for San Bernardino County, population growth for the County is 
expected to continue at a rapid pace, increasing by almost 60% to over 2,397,700 by the year 2020 (San 
Bernardino County 2007:4A-1). 

The proposed project would implement remediation efforts to clean up contaminated groundwater at and in the 
vicinity of the compressor station. The proposed project would not result in the creation of new residences on or 
adjacent to the project site. The anticipated employment, both direct and indirect, generated by the proposed 
project is evaluated in detail in Section 9.2, “Socioeconomics.” The estimated total number of new residents as a 
result of the construction of the proposed project is approximately 590, which would likely be distributed 
throughout five counties included in the region of influence (ROI). This increase would represent approximately 
0.012% growth for the region. The estimated total number of new residents to the ROI as a result of the 
operations and maintenance of the proposed project is approximately 88, which would likely be distributed 
throughout the five counties included in the ROI. This increase would represent approximately 0.0018% growth 
for the region. The estimated total number of new residents to the ROI as a result of the operations and 
maintenance of the proposed project is approximately 148, which would likely be distributed throughout the five 
counties included in the ROI. This increase would represent approximately 0.003% growth for the region. The 
growth associated with all phases of the proposed project is anticipated to be relatively small in comparison with 
projected growth for the region and would not be significant. 

The project site is currently served by existing roadways, utilities, and public services. While there is the chance 
that the proposed project could result in off-site infrastructure or service expansions related to electrical systems, 
which could serve other future development, due to the relatively isolated nature of the area, other limiting factors 
to development, and the projected growth forecasts, this additional electrical supply is not anticipated to result in 
substantial indirect growth, if any. For these reasons, implementation of the proposed project would not result in 
primary or secondary environmental effects related to additional growth. 
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6 CUMULATIVE IMPACTS 

6.1 INTRODUCTION TO THE CUMULATIVE ANALYSIS 

CEQA Guidelines Section 15130 requires that an EIR discuss cumulative impacts of a project and determine if 
the project’s incremental effect is “cumulatively considerable.” The definition of cumulatively considerable is 
provided in Section 15065(a) (3): 

“Cumulatively considerable” means that the incremental effects of an individual project are significant 
when viewed in connection with the effects of past projects, the effects of other current projects, and the 
effects of probable future projects. 

According to Section 15130(b) of the CEQA Guidelines: 

[t]he discussion of cumulative impacts shall reflect the severity of the impacts and their likelihood of 
occurrence, but the discussion need not provide as great detail as is provided for the effects attributable to 
the project alone. The discussion should be guided by standards of practicality and reasonableness, and 
should focus on the cumulative impact to which the identified other projects contribute rather than the 
attributes of other projects which do not contribute to the cumulative impact. 

For purposes of this EIR, the project would have a significant cumulative effect if: 

► the cumulative effects of other past, current, and probable future projects without the project are not 
significant and the project’s incremental impact is substantial enough, when added to the cumulative effects, 
to result in a significant impact; or 

► the cumulative effects of other past, current, and probable future projects without the project are already 
significant and the project contributes measurably to the effect. The standards used herein to determine 
measurability are that either the impact must be noticeable or must exceed an established threshold of 
significance. 

This EIR identifies potentially significant environmental impacts associated with implementation of the proposed 
project, which are addressed by resource topic in Chapter 4. These issues, and others that could contribute 
considerably to cumulatively significant effects, are discussed below in the context of cumulative development. 

6.2 GEOGRAPHIC SCOPE 

The geographic area that could be affected by the proposed project varies depending on the type of environmental 
resource being considered. When the effects of the project are considered in combination with those other past, 
present, and reasonably foreseeable future projects to identify cumulative impacts, the other projects that are 
considered may also vary depending on the type of environmental effects being assessed. The general geographic 
area associated with different environmental effects of the project defines the boundaries of the area used for 
compiling the list of projects considered in the cumulative impact analysis. Each section of this EIR considers the 
specific geographic segment of this growth that is directly related to the individual topic addressed within that 
section. For example, the analysis of some air quality impacts is based on regional-scale growth; thus a regional 
perspective must be used to assess cumulative air quality impacts. In the case of aesthetic impacts, given the 
localized impact area of concern, a smaller more localized area surrounding the immediate project area, as well as 
a community scale that encompasses the larger community within which the proposed project is located, would be 
appropriate for consideration. Table 6-1 presents the geographic scales associated with the different resources 
addressed in this DEIR analysis. 
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Table 6-1 
Geographic Scope of Cumulative Impacts 

Resource Issue  Geographic Scale of Impacts 

Aesthetics Local and community scales 

Air Quality Local (carbon monoxide, particulate matter, air toxics) 
Air basin/regional (ozone and particulate matter) 
Global (greenhouse gases) 

Biological Resources Local scale and areas within the same watershed  

Cultural Resources Archaeological survey area (local scale) 
Topock Cultural Area (local scales) 
Lower Colorado River Valley (regional scale) 

Geology and Soils Local scale 

Hazardous Materials Local and community scales 

Hydrology and Water Quality Local scale and downstream areas within the same watershed and aquifer 

Land Use and Planning Local scale 

Noise Local scale 

Transportation Regional and local scales 

Utilities and Service Systems Regional and community scales 

Water Supply Regional and local scales 

Source: Data compiled by AECOM in 2009 

 

6.3 RELATED PROJECTS 

The CEQA Guidelines Section 15130 provides that allow the following elements are necessary to an adequate 
discussion of significant cumulative impacts: for the use of two alternative methods to determine the scope of 
related projects for the cumulative impact analysis: 

► List Method—A list of past, present, and probable reasonably anticipated future projects producing related or 
cumulative impacts, including, if necessary, those projects outside the control of the agency; or. 

► Regional Growth Projections Method—A summary of projections contained in an adopted general plan or 
related planning document, or in a prior environmental document which has been adopted or certified, which 
that described or evaluated regional or area wide conditions contributing to the cumulative impact. Any such 
planning document shall be referenced and made available to the public at a location specified by the Lead 
Agency. is designed to evaluate regional or area-wide conditions (CEQA Guidelines Section 15130). 

For the purpose of this EIR, both approaches are used. This is due to the localized nature and specific land use of 
the proposed project, while also considering that the project site is located in an area that has and will continue to 
experience some regional growth. This method allows for a thorough, project-based cumulative analysis within 
the defined geographic area of the proposed project. However, certain issues, which extend far beyond the project 
vicinity (air quality, global climate change), also rely on projections. 
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6.3.1 REGIONAL GROWTH PROJECTIONS 

The proposed project is located within a region (San Bernardino County and neighboring Mohave County, 
Arizona) that has experienced historical and recent growth, and is also projected to experience population 
increases in the future. Table 6-2 below shows growth trends in the two counties and the cities of Needles, 
California, and Lake Havasu City, Arizona. 

Table 6-2 
Regional Growth Projections 

Jurisdiction 
Year Percent Change 

(2000-2030) 2000 2010 2020 2030 

California      

San Bernardino County, California1 1,721,942 2,177,596 2,581,371 2,958,939 72 

Unincorporated  
San Bernardino County, California2 

NA 346,523 408,654 462,447 33 
(2010-2030) 

City of Needles, California 4,8303 5,6582 5,7752 5,8192 20 

Arizona      

Mohave County, Arizona 155,0323 221,4434 281,6684 330,5814 113 

Lake Havasu City, Arizona 41,9383 65,0734 86,0534 103,0934 146 

Sources:  
1 California Department of Finance 2007 
2 SCAG 2008 
3 U.S. Census Bureau 2000 
4 Arizona Department of Commerce Department 2006 

 

This type of regional and localized growth has the potential to result in numerous environmental issues such as 
traffic congestion, air quality degradation, biological habitat loss, water quality degradation, and other 
environmental changes. This cumulative analysis considers the regional growth trends and the more specific 
individual projects that are discussed below. 

6.3.2 LIST OF PROJECTS IN THE VICINITY 

A summary of the projects identified at or within the general vicinity of the compressor station is provided in 
Table 6-3 and shown in Exhibit 6-1. This is not intended to be an all-inclusive list of projects in the region, but 
rather a list of projects in the vicinity of the compressor station that have some relation to the setting conditions of 
the project and are: (1) completed, (2) currently under construction or implementation or beginning construction 
or implementation, (3) proposed and under environmental review, or (4) reasonably foreseeable. The proposed 
project is located near the Colorado River, thus projects associated with federal agencies with interests along the 
river were considered as part of this analysis and included on the project list. While the project site is located in an 
unincorporated area of the County of San Bernardino, it is in also in the general vicinity of the City of Needles, 
California; Mohave County, Arizona; and Lake Havasu City, Arizona. For this reason, projects in each of the 
aforementioned jurisdictions are included in Table 6-3 as well. This analysis is based on information obtained 
from the U.S. Bureau of Reclamation (Reclamation); U.S. Bureau of Land Management (BLM); U.S. Fish and 
Wildlife Service (USFWS); the County of San Bernardino and the City of Needles, California; Mohave County 
and Lake Havasu City, Arizona; and PG&E. The Metropolitan Water District of Southern California (MWD) was 
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contacted for input on any potential MWD related projects to include in this DEIR. MWD indicated that no MWD 
projects are located in the vicinity of the project area (Koch, pers. comm. 2010). 

The existing infrastructure within the project area, including roads, bridges, I-40, railroads, utilities , etc. are not 
included in the Table 6-3, since all of these past projects in the vicinity of the proposed project are part of the 
baseline/existing conditions that are described throughout Chapter 4 of this DEIR. Likewise, the construction of 
the marinas in California and Arizona and nearby industrial facilities, such as the other operators of the six natural 
gas transmission lines, in the vicinity of the project area are part of the existing conditions of this DEIR. 

Table 6-3 
List of Projects Located at or within the Vicinity of the Proposed Project 

Exhibit 6-1 
Map Key  

Project Name 
Description of 

Project 
Size (Acreage) 

or Extent 
Jurisdiction/ 
Land Owner 

Approximate 
Distance 

from Proposed 
Project (miles) 

Status 

1. PG&E: Projects at the Compressor Station 

1A Major Plant 
Refurbishment 

Substantial 
replacement of and/or 

modernization of 
major plant equipment

Within the 
compressor 

station footprint

PG&E On-site Potential 
future project

1B Site Improvement 
Projects 

Minor annual site 
improvements based 
on available budget 

Within the 
compressor 

station footprint 
and surrounding 
PG&E facilities

PG&E On-site Potential 
future project

1C CRMP for 
Groundwater 
Extraction and 
Treatment System 

Management plan for 
cultural resources 

during remediation 
activities  

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site Ongoing 

1D Soil Investigation 
and Remediation 

Investigation and 
remediation of 

contaminated soils 

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site Potential 
future project

1E AOC 4 (Debris 
Ravine) 

Investigation and 
remediation of 

contaminated soils 

Immediate 
vicinity of the 

compressor 
station 

PG&E/DOI On-site Initial 
investigation 

conducted 
and potential 
future project

1F Upland In situ Pilot
Test, Aquifer 
Testing, 
Groundwater Well 
Maintenance and 
Well 
Decommissioning 

Three work plans to 
address investigation 
and remediation of 

contaminated 
groundwater 

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site Past project

1G Site Work Plan for 
Additional 
Groundwater 
Characterization 
Underneath the 
Colorado River 

Provides measurable 
data with respect to 
the location of the 

contaminated 
groundwater plume 

and to confirm 
effectiveness of an IM

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site Past project
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Table 6-3 
List of Projects Located at or within the Vicinity of the Proposed Project 

Exhibit 6-1 
Map Key  

Project Name 
Description of 

Project 
Size (Acreage) 

or Extent 
Jurisdiction/ 
Land Owner 

Approximate 
Distance 

from Proposed 
Project (miles) 

Status 

1H In situ Hexavalent 
Chromium 
Reduction Pilot 
Test Work Plan 

Describes field 
activities for pilot 

tests to be conducted 
to evaluate in situ 

technologies 

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site Past project

1I Pore Water and 
Seepage Study 
Work Plan 

Assesses chromium 
concentrations during 

seasonal low river 
stands and assess 

geotechnical 
conditions below the 

Colorado River 

Immediate 
vicinity of the 

compressor 
station 

 
Colorado River

PG&E On-site 
 
 
 
 

Less than 1 mile 

Past project

1J Installation of 
Conveyance Piping
and Power Supply 
for Extraction Well 
PE-1 

Provides piping and 
electricity to 

Extraction Well PE-1

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site Past project

1K Interim Measures 1 
and 2 Emergency 
Groundwater 
Extraction and 
Management 

Extraction was 
required as part of 

IM-1 and was 
superseded by IM-2, 

which floodplain 
extraction and off-site 

disposal. 

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site 
extraction/off-site 

disposal 

Past project

1L Interim Measures 3 
Emergency 
Groundwater 
Extraction and 
Management 

Provides extraction 
rate of 130 gallons per

minute at TW-2 
extraction well during 

month of highest 
groundwater 

discharge rates 

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site Past project

1M East Ravine/TCS 
Hydrogeologic 
Investigation 

Provides plume 
delineation and 

characterization of 
groundwater 

conditions in alluvium
and bedrock.  

On the TCS 
property and in 

ravine to the east

PG&E On-site Past and 
potential 

future project

1N Arizona Drilling 
and Hydrogeologic 
Characterization 
Program 

Provides 
characterization of 

groundwater 
conditions on the east 
side of the River (in 

Arizona) 

On the AZ side of
the river near 
Topock, AZ 

PG&E On-site 
 

Across the River 

Past Project

1O Pilot Study for well
TW-1 on the 
Compressor 
Station 

Installation of an 
extraction well on 
PG&E property to 

determine hydraulic 
influence of extraction

to the Cr(VI) plume

Immediate 
vicinity of the 

compressor 
station 

PG&E On-site Past Project
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Table 6-3 
List of Projects Located at or within the Vicinity of the Proposed Project 

Exhibit 6-1 
Map Key  

Project Name 
Description of 

Project 
Size (Acreage) 

or Extent 
Jurisdiction/ 
Land Owner 

Approximate 
Distance 

from Proposed 
Project (miles) 

Status 

2. U.S. Bureau of Reclamation 

2A Lower Colorado 
River Multi-
Species 
Conservation 
Program 

Program to conserve 
and work toward 

recovery of 
endangered species 

and protect and 
maintain habitat along

the Colorado River 

Extends along 
Colorado River 

from Lake Meade
to Southerly 
International 
Border with 

Mexico 

Multiple federal 
agencies 

Less than 1 mile Ongoing 

2B Interim Guidelines 
for Lower Basin 
Shortages and 
Coordinated 
Operations 

Guidelines to address 
operations at Lakes 
Powell and Mead 

during drought and 
low reservoir 

conditions 

Affects the 
Colorado River 

from Lake Powell
to Southerly 
International 
Border with 

Mexico 

U.S. Bureau of 
Reclamation 

Less than 1 mile Ongoing 

2C Quarry Operations Evaluation of nine 
operating quarry sites,

reopening 5 other 
sites, and establishing 

two new sites to 
support projects along

Colorado River 

Bat Cave No. 1: 
40 acres 

U.S. Bureau of 
Reclamation/Burea

u of Land 
Management 

Less than 1 mile Ongoing 

3. U.S. Fish and Wildlife Service 

3A Lower Colorado 
River National 
Wildlife Refuges 
Comprehensive 
Management Plan 

Management plan for 
refuges along Lower 

Colorado River, 
including Havasu 
National Wildlife 
Refuge (HNWR) 

HNWR: 30 river 
miles (300 miles 

of shoreline) 
between Needles, 

CA and Lake 
Havasu City 

U.S. Fish and 
Wildlife Service 

Less than 1 mile Ongoing 

3B Topock Marsh 
Water 
Infrastructure 
Improvement 
Project on the 
Havasu National 
Wildlife Refuge 

Replacement and 
rehabilitation of the 
HNWR main water 
delivery system for 
the Topock Marsh 

unit 

Approximately 
63 acres 

U.S. Fish and 
Wildlife Service 

Less than 1 mile Ongoing 

4. Arizona Department of Transportation 

4A Needle Mountain 
Rest Area 
Improvements 
(Interstate 40) 

Improvements to an 
existing highway rest 

area 

To be determined ADOT Approximately 3 
miles 

Proposed 

4B State Route 95 
Passing Lanes 

New passing/climbing
lanes 

To be determined ADOT Approximately 11 
miles 

Proposed 

5. San Bernardino County 

5A Moabi Regional 
Park Improvements

Construction utility 
hookups, and 

recreational vehicle 
spaces 

To be determined San Bernardino 
County  

1 mile Ongoing 
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Table 6-3 
List of Projects Located at or within the Vicinity of the Proposed Project 

Exhibit 6-1 
Map Key  

Project Name 
Description of 

Project 
Size (Acreage) 

or Extent 
Jurisdiction/ 
Land Owner 

Approximate 
Distance 

from Proposed 
Project (miles) 

Status 

5B Pirate Cove Resort Resort with 
condominiums, 
camping areas, 

commercial 
development, and a 

300-slip marina. 

To be determined San Bernardino 
County 

Less than 1.5 miles 
of the station 

Approved and
constructed 

 
Ongoing 

6. City of Needles, CA 

6A Holiday Inn  Hotel 46,209 sq. ft. (3 
stories) 

City of Needles 10 miles Approved and
set to begin 
construction

6B Solar Project Solar energy facility 80 acres City of Needles 10 miles Ongoing 

6C Social Security 
Building 

Office building 6,596 sq. ft. City of Needles 10 miles Approved and
constructed

7. Mohave County 

7A Topock Marina 
Improvements  

Expansion of 
recreational vehicle 

spaces 
Hotel/Restaurant  

Approximately 
20 5.6 acres 

Mohave County Less than 1 mile Proposal not 
yet 

formalized 
Site plan 

submitted in 
August 2010 

7B Unnamed 80-acre 
residential 
subdivision 

Residential 
subdivision and 

wastewater treatment 
plant 

80 acres Mohave County Approximately 2 
miles 

Preliminary 
plat submitted

7C Sterling  Master planned 
community pending 
re-evaluation as a 

solar power 
generation site 

Approximately 
10,000 acres 

Mohave County Approximately 5 
miles 

Approved in 
1999, but not 
constructed

8. Lake Havasu City 

8A Airport Business 
Park 

Light industrial 
business park 
development 

Approximately 
80 acres 

Lake Havasu City Approximately 14 
miles 

Approved. 
Grading and 
infrastructure 

have been 
completed for

Phase 1. 
Remaining 
phases will 
need to be 

zoned. 

8B Auto Mall Commercial and retail
auto mall 

development 

Approximately 
37 acres 

Lake Havasu City Approximately 14 
miles 

Approved. 
Two of 12 

parcels have 
been 

developed. 
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Table 6-3 
List of Projects Located at or within the Vicinity of the Proposed Project 

Exhibit 6-1 
Map Key  

Project Name 
Description of 

Project 
Size (Acreage) 

or Extent 
Jurisdiction/ 
Land Owner 

Approximate 
Distance 

from Proposed 
Project (miles) 

Status 

8C Shopping Mall Commercial and retail
shopping mall 
development 

Approximately 
200 acres 

Lake Havasu City Approximately 14 
miles 

Approved. 
Majority of 
project site 
has been 

constructed. 
Several small 
out-parcels 

remain 
undeveloped.

9. U.S. Bureau of Land Management 

9A Cathodic 
Protection System  

Installation of 
cathodic protection 

system for a gas 
pipeline by Southern 

California Gas 

Approximately 
235 feet 

U.S. Bureau of 
Land Management 

Approximately 2,000
feet 

Potential 
future project

Sources: Provided by U.S. Bureau of Reclamation, U.S. Fish and Wildlife Service, Arizona Department of Transportation, City of Needles 

Planning Department, City of Lake Havasu Planning Department, San Bernardino County , CA, Mohave County, AZ, and U.S. Bureau of 

Land Management 

 

The following briefly describes each of the projects that were considered in this DEIR as part of the cumulative 
baseline used in conducting the cumulative impacts analysis. PG&E activities at the compressor station are 
described as a part of the cumulative baseline, followed by a description of activities by other parties. 
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Source: Data adapted by AECOM in 2010 

Approximate Location of Cumulative Projects  Exhibit 6-1 
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6.3.2.1 PG&E TOPOCK COMPRESSOR STATION 

Major Plant Refurbishment (1A) 

Since operation of the compressor station began in 1951, periodic (approximately every 5 years) reviews of the 
condition of the major plant equipment are conducted by PG&E, in order to determine if improvements or 
refurbishments are needed. These activities could include substantial replacement and/or modernization of major 
equipment at the compressor station. According to PG&E, the most recent review was conducted approximately 3 
years ago and the preliminary recommendation from the review was that a major refurbishment was considered 
feasible and may be necessary to comply with anticipated changes in the air regulations. While the refurbishment 
at the compressor station is still in the planning stages, it is anticipated to be completed within the existing plant 
footprint and projected to occur after 2012. 

Site Improvement Projects (1B) 

PG&E staff regularly develops an annual “wish list” of site improvement projects involving on-site features such 
as roads, drainage systems, and equipment improvements. These projects are implemented based on the 
availability of funding and the priority assigned to the projects. The projects are limited to the existing footprint of 
the PG&E facilities and do not involve new facilities or the expansion of plant operations or capabilities. 

Cultural Resources Management Plan for Topock Compressor Station Expanded Groundwater 
Extraction and Treatment System (1C) 

A 2004 memorandum of agreement between the Bureau of Land Management (BLM) and the California State 
Historic Preservation Office (SHPO) required PG&E to develop and implement a cultural resources management 
plan (CRMP) for the IM-3 project. Through an approved CRMP, the BLM can require consideration and 
appropriate management of effects on historic properties throughout the term of the project. 

The CRMP has been developed in response to that requirement. It describes for PG&E, project officials, the BLM 
as lead federal agency, DTSC as project lead, and the SHPO, the measures that will be taken to avoid or minimize 
harm to significant cultural resources. It includes a plan for identifying, evaluating, and managing cultural 
resources within an expanded area of potential effect (APE) of 1,815 acres and describes various treatment 
measures designed to address effects on historic properties that may result from the groundwater extraction and 
treatment system remediation measures. 

An important element of the CRMP is the transportation management plan (TMP). The TMP analyzes the 
expected amount and types of road traffic and its expected effects on segments of Historic Route 66, an important 
historic property eligible for listing on the National Register of Historic Places. The TMP also specifies protective 
measures to control the amount of vehicular traffic on the roadbed to levels that would not cause significant harm 
to the roadway and includes specific measures to avoid or minimize damage to the historic roadbed. 

Soil Investigation and Remediation (1D) 

Areas of soil contamination with elevated concentrations of chemicals of potential concern (COPCs), surface 
stains, and hazardous debris have been identified both within the compressor station boundary and in the 
surrounding area. As noted in Section 2.2.5, “Ongoing Evaluation of Soils Contamination,” the identification and 
remediation of contaminated soils is a separate, but related, project that will be addressed by DTSC in the future 
as additional analytical data regarding the extent of soil contamination becomes available and evaluated. 
Additional environmental review for soil remediation activities will be conducted in compliance with CEQA prior 
to a soil remedy decision similar to the manner addressed for groundwater. Information regarding the soil 
investigation and potential remediation techniques are described herein in order to evaluate the potential 
cumulative impacts. 
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Identification and investigation of areas where soil may have been affected by the compressor station operations 
began in 1987. The location of identified solid waste management units (SWMUs) and areas of concern (AOCs) 
at the compressor station are shown in Exhibits 4.5-6 and 4.5-7, and a description of each of the SWMUs and 
AOCs to be further investigated is provided in Section 4.5.1.5. 

Recently, additional areas of potential historical waste handling were identified through interviews with former 
employees or were directly observed through field investigations. Some of these areas are identified in PG&E’s 
January 29, 2010, response letter to DTSC’s inquiry of past waste burning activities (PG&E 2010). These areas of 
potential concern, as well as other areas discovered during the site investigation, will be evaluated and added to a 
future addendum of the 2007 Resource Conservation and Recovery Act (RCRA) facility investigation/remedial 
investigation (RFI/RI) report. 

Since 1987, a number of characterization and remediation activities have been completed or are currently ongoing 
at the identified SWMUs/AOCs: 

► Past and Planned Soil Characterization. Investigations to characterize the concentrations and distribution of 
the COPCs were performed from 1988 to 2003 and during autumn 2008. Data from these investigations and 
during soil cleanup activities described below are being compiled and evaluated. Additional investigations to 
supplement these past investigations are anticipated to continue. 

► Past and Current Soil Cleanup Activities. Past remediation activities have included excavation and off-site 
disposal of soil, debris, and construction/building materials at a number of the identified SWMUs and AOCs 
(CH2M HILL 2007). These activities included limited soil cleanup from 1988 to 1990 associated with the 
closure activities at several former hazardous waste treatment units (SWMUs 5, 6, 7, 8, 9, AOC 18, and Units 
4.3, 4.4, and 4.5); in 1993 associated with the closure activities at SWMU 10; in 1995–1996 associated with 
the closure activities of Former 300B Pipeline Tank; and remediation of stained soil, debris, and 
construction/building materials at AOC 5, AOC 6, AOC 9, AOC 14 and AOC 19 from 1990 to 2002. PG&E 
is currently also implementing an interim remediation effort at AOC 4 consisting of excavation and off-site 
disposal of contaminated fill and waste debris through a Time Critical Removal Action as required by the 
U.S. Department of Interior (CH2M Hill et al. 2009). Following completion of the interim remediation effort, 
AOC 4 data will be combined with data from past investigations and evaluated to determine whether 
additional investigation or remediation is necessary at that location. 

Potential contaminants identified in soils at and near the compressor station to date include total petroleum 
hydrocarbons, polycyclic aromatic hydrocarbons, other semivolatile organic compounds, volatile organic 
compounds, and metals, including Cr(VI) and total chromium [Cr (T)] (see Section 4.5, “Geology and Soils,” for 
a discussion of all known AOCs and SWMUs). Dioxins were also identified as contaminants in soil at AOC 4. 

Investigation and cleanup of contaminated soils associated with the long-term operation of the compressor station 
is being conducted under both (RCRA) and the Comprehensive Environmental Response, Compensation, and 
Liability Act. Soils in the project area are known to have been contaminated through the wastewater discharge 
directly to Bat Cave Wash (AOC-1) starting in 1951 and through the use of percolation beds (SWMU-1) from 
1964 to 1970. The contaminant associated with the former percolation beds is mainly chromium, as Cr(VI) and 
Cr(T). In addition, soil may have been contaminated through spills and leaks of cooling water and other fluids at 
the compressor station. Additional data regarding the extent and type of contamination will be collected to assess 
these other AOCs and SWMUs to complete Volume 3 of the RFI/RI. Currently, it is anticipated that Volume 3 of 
the RFI/RI will be completed in 2013. 

The characterization of each SWMU/AOC required to prepare the RFI/RI is not complete at this time; therefore, 
the subsequent risk assessment necessary for the determination of remedial action objectives and the identification 
of potential remedial alternatives for the final preferred soil remediation or technology or method, or combination 
of technologies, to address the different contaminants and conditions at locations with soil contamination have not 
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yet been decided. However, planning for final remedial action for soils is proceeding in a manner consistent with 
the planning for the final remedial action for groundwater, only on a different schedule. DTSC, however, does not 
anticipate that remedial action will be necessary for groundwater contamination to trigger remedial action for soil 
contamination. Groundwater remediation facilities in areas of soil contamination (e.g., construction of pipelines or 
utilities within Bat Cave Wash or within the compressor station or construction of remediation or monitoring 
wells south of the railroad tracks) will be designed and constructed to protect the integrity of the groundwater 
remedial structures in the event of possible future soil remediation, as well as to ensure access to the areas of 
possible future soil remediation. 

Such division of remedial activities at the Topock site is common at remediation sites. Clean up of the 
groundwater is considered a priority because of the proximity of the Cr(VI) groundwater plume to the Colorado 
River and the degradation of the water within a beneficial groundwater basin at the Topock site. 

Potential Remediation Methods and Technologies 

Cleanup of chemicals of concern in soils at and around the Topock site can be accomplished using a variety of 
remediation methods and technologies. In consideration of the multiple separate SWMUs and AOCs with varying 
historical uses, different potential contaminants, and variation in the extent of soil contamination (notably depth 
below the ground surface), soil remediation may require multiple methods or technologies, and the remedial 
technology or combination of technologies may not be the same at each SWMU/AOC. However, based on the 
factors mentioned above, the remedial methods/technologies that are likely to be most appropriate for cleanup of 
soil are assumed to consist of the following: 

► excavation and off-site disposal, 
► excavation and on-site treatment, 
► soil flushing, 
► solidification/stabilization, 
► in situ chemical reduction, 
► capping, and 
► institutional controls. 

The following sections describe each of these potential soil remediation methods/technologies and the estimated 
range of scenarios for each. 

Excavation and Off-Site Disposal 

Overview of Excavation and Off-Site Disposal 

Excavation and off-site disposal involves the physical removal of contaminated soil from the source area and 
transportation of the soil to an approved and permitted disposal site (landfill), treatment facility, or recycling 
facility. Contaminants and their concentrations in the soil will determine the disposal requirements, and which 
landfills and/or treatment or recycling facilities are permitted for final treatment, disposal, or reuse of the soil. 

Equipment used for excavation may include backhoes, dozers and loaders, excavators, scrapers, haulers, graders, 
screw augers, and other equipment. The excavated soil is typically staged for loading, prior to being loaded into 
haul vehicles for transport to the off-site treatment, recycling or disposal facility. If chemical concentrations in the 
excavated soil exceed established acceptance limits for off-site facilities, some soil treatment may be required 
before disposal. Treatment may be performed at the off-site facility or on-site (see on-site soil treatment 
technologies below). If soil concentrations are known and on-site treatment is not required, excavated soil can be 
directly loaded into the haul vehicle. Prior to transport, the haul vehicle is prepared, which may include placing a 
plastic liner in the bed of the haul vehicle before loading and covering the loaded bed to prevent dust emissions. 
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Clean soil or other appropriate fill material is transported to and placed in the excavation locations to establish 
final ground surface topography, and appropriate surface materials are placed to support future land use. 

Implementation of Excavation and Off-Site Disposal 

The method of soil excavation will depend upon several factors, and these factors may vary among the 
SWMUs/AOCs. These factors include the area for excavation, the depth of contaminated soil, the surface 
topography, proximity and types of in-place structures, land uses during the construction period, available area for 
excavated soil staging and loading onto the haul vehicles, requirements for maintaining excavation side wall 
stability, site access for excavation equipment and the haul vehicles, and field support requirements to safely 
perform the field operations and confirm, through sampling and field observations, that the removal of the 
contaminated soil has met the remedial criteria. To the extent practicable, excavated soils requiring off-site 
treatment, recycling or disposal is stockpiled, transferred to bins, and/or separated from soils suitable for reuse as 
backfill. Chemical analysis may be performed to evaluate whether the excavated soil is contaminated and to 
appropriately characterize the soils for off-site treatment, recycling, or disposal. Depending on contaminant 
concentration levels, all excavated soils may not be transported for off-site treatment, recycling, or disposal, but 
may be temporarily stored for reuse at the site. 

Following completion of the excavation, clean soil or other appropriate backfill material is transported to and 
placed in each excavation. The backfill materials may be transported to the site from an off-site or on-site source. 
The backfill material is compacted to establish final ground surface topography. Depending on the location and 
future land use, site restoration may include reestablishing vegetation; erosion and drainage control; and/or 
placement of concrete, asphalt or other suitable building material. 

Implementation of excavation and off-site disposal may include constructing access roads and staging areas; 
managing waste, soils, and materials; and controlling traffic and health, safety, and security. 

Excavation and off-site disposal is intended to meet the objectives of the remedial actions immediately after 
construction, so that no operation and maintenance period would exist for the materials remaining on-site 
(operation and maintenance would likely be required at the off-site permitted facility). 

Excavation and On-Site Treatment 

This technology involves excavation of contaminated soil and treatment of the excavated soil, typically within the 
area of contamination at the site, rather than at an off-site treatment facility. Different treatment methods may be 
considered depending on the type of contaminants present. 

Overview of Excavation and On-Site Treatment 

For this technology, excavation is performed as described for the excavation and off-site disposal component, 
with the excavated soil transported as necessary to the on-site treatment area. Soil treatment depends on the 
contaminant(s) present and the contaminant(s) concentration. Possible treatment methods for different types of 
contaminants include: 

► petroleum hydrocarbons and other organic compounds—soil (i.e., compost-like) piles for biodegradable 
organic compounds and soil washing, 

► metals (including chromium)—soil washing, and 

► hexavalent chromium—chemical reduction. 
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An on-site area with suitable physical conditions (notably flat topography and good access) and sufficient area is 
needed for the on-site treatment. Sufficient area is required for the storage and handling of both the untreated and 
treated soil, equipment for the soil treatment process(es), and management of any residual products from the 
treatment. A description of potential on-site technologies for soil treatment is provided below. 

Soil Piles: Soil piles are an ex situ treatment method that have typically been applied for the biotreatment of 
contaminated soil, notably soil containing hydrocarbon. 

Soil Washing: Soil washing is an ex situ process that uses liquids (usually water and sometimes water with 
chemical additives) and a mechanical scrubbing process to separate contaminants from soil. The scrubbing 
combined with physical and chemical processes removes contaminants from the soil and concentrates 
contaminants into a smaller volume of treatment residue. This residue stream can be further treated on-site or 
transported to an off-site treatment, recycling, or disposal facility. 

Chemical Reduction: Chemical reduction is an ex situ technology for treating oxidized contaminants, such as 
materials containing Cr(VI), that involves the addition of a chemical reducing compound to the soil to enhance a 
chemical oxidation–reduction reaction and reduce the contaminant forming a less hazardous, less mobile, or inert 
compound, such as the reduction of Cr(VI) to Cr(III) and/or other inorganic or organic compounds subject to 
reduction. 

Implementation of Excavation and On-Site Treatment 

Excavation: The implementation method for excavation will essentially be the same as previously described for 
excavation and off-site disposal component. Excavated soil is transported to the on-site location for ex situ 
treatment. 

On-Site Treatment: One treatment method or a combination of methods may be used for the on-site treatment of 
soils, with the method(s) determined by the chemical contamination in the soil, as well as the treatment 
requirements. Implementation considerations for the different on-site treatment approaches are described below. 

Soil Piles—The excavated soils will typically be placed over a low permeability liner to minimize the possibility 
of contaminants leaching below ground surface. The excavated soils would be mixed with additives (e.g., water, 
bulking agents, nutrients, chemicals) and then placed in aboveground treatment cells. The soil piles would likely 
be covered to prevent dust emissions and erosion from rain events and to minimize moisture loss. To maintain 
suitable conditions for biotreatment and in consideration of the climatic conditions at the site, the completed soil 
pile would also likely need an irrigation system to add water to the pile. Except for the initial mixing of additives 
to the soil and subsequent addition of water as necessary, soil piles are a passive treatment approach. Chemicals, 
such as a reducing agent, can be included with the water addition. 

Soil Washing—The excavated soils will typically be placed over a low permeability liner to minimize the 
possibility of contaminants leaching below ground surface. Before washing, the soil undergoes particle size 
separation to remove oversized material (coarser sand and gravel particles) and to concentrate the contaminants, 
because most contaminants are associated with soil particles with a finer grain. Oversize materials and other 
materials not suitable to soil washing are separated out and are assumed to be managed similar to excavated soils 
in the excavation and off-site disposal component. Besides water, the washwater generated from the soil washing 
process can include additives that enhance the separation of contaminant(s) from the soil. Depending on the 
contaminant(s), additives may include acids, bases, surfactants, solvents, chelating agents, and/or sequestering 
agents. The wash water from soil washing may be treated on-site and recycled back to the soil washing process. 

The typical components associated with soil washing are: 

► soil screening and separation of oversized particles, 
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► soil scrubbing/washing, 
► separation of treated soils from wash water,  
► wash water treatment, and 
► management of treated soil (drying followed by replacement at the site as clean backfill). 

Chemical Reduction—The chemical reduction process typically comprises the following steps: 

► Contaminated soil is excavated and screened to separate oversized material and other material not suitable for 
chemical reduction. 

► Reducing chemicals, in aqueous or gaseous form, are added to the soil and the soil and reducing chemicals are 
mixed in a reactor. 

► The reagent/soil mixture is transferred to a separator, where excess reagent is removed and recycled back into 
the reactor. The treated soil is washed and the chemical sludge separated from the soil. The treated soil and 
chemical sludge are separately dewatered. 

► Water from the soil washing process is recycled back to the soils washer. The dewatered chemical sludge is 
combined with the oversized material for disposal. 

Requirements for chemical reduction are similar to those described for soil washing. 

Backfill: Following on-site treatment, the soil is expected to be transported to and replaced in the area of 
excavation, if appropriate. The backfill soil is compacted to establish final ground surface topography. Soil that is 
not suitable for backfill would be managed on-site or transported off-site to an appropriate disposal or recycling 
facility as described for the excavation and off-site disposal component. 

The implementation of ex situ treatment at the on-site location may include constructing access roads and staging 
areas; managing waste, soils, and materials; and controlling traffic and health, safety, and security. 

Ex situ treatment in an on-site location is intended to meet the remedial action objectives immediately after 
construction, so that no operation and maintenance period would exist for the materials remaining on-site. 
Depending on the location and future land use, additional material may be placed at the surface such as a 
vegetation layer of asphalt/concrete, and site restoration may include establishing vegetation, placement of 
concrete/asphalt or other suitable building material, and/or erosion and drainage control. 

Soil Flushing 

Overview of Soil Flushing 

Soil flushing is an in situ treatment technology that is commonly used in combination with a groundwater 
remedial technology. The soil flushing process involves infiltrating water, with or without additives (such as 
surfactants), through contaminated soils to flush (in situ wash) contaminants from the soil into the underlying 
groundwater for collection by downgradient wells that are extracting groundwater and/or for treatment within 
downgradient in situ treatment zones for groundwater. Additives are typically surfactant compounds that enhance the 
solubility of the contaminants and improve the efficiency of the flushing process. 

Soil flushing is typically coupled with groundwater treatment to allow contaminants flushed from soil to be 
addressed by the groundwater remediation system(s). 
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Infiltrated water with additives and desorbed contaminants that are flushed into the underlying groundwater may 
need treatment to meet the objectives of the groundwater remedial action. Water used for infiltration in the soil 
flushing may be from an off-site or an on-site source. 

The primary requirement for soil flushing is that groundwater can be captured, extracted, and treated or that the 
groundwater can be treated in situ to meet the objectives of the groundwater remedial action. Other considerations 
may include the efficiency of the flushing solution to contact the targeted subsurface soil, washing of the 
contaminants beyond the target area of the groundwater remediation system, and/or the introduction of surfactants 
to the subsurface. In addition, soil flushing could reduce soil porosity. 

Implementation of Soil Flushing 

The application of soil flushing may be suited to localized areas with contaminants that are soluble in water and 
present above cleanup levels in vadose zone soils. The flushing process would mobilize and induce vertical 
migration of contaminants to groundwater. The contaminants are later addressed through the groundwater 
remediation system. 

Implementation would be constrained to those areas that are underlain by permeable soils to allow for percolation 
of the flushing solution applied to flush the contaminants The flushing solution would be applied either by 
flooding the surface of the area to be treated or by injection through trenches, infiltration galleries, or injection 
wells. The delivery method is based on factors such as soil properties, soil heterogeneity, depth, and extent of 
contaminant, and physical conditions at the area to be treated. The areas selected for soil flushing would also have 
to be accessible for installation of the flushing solution application method and for the flushing solution delivery 
via piping or tanker truck. Preparation for application of soil flushing may include removing surface vegetation, 
removing concrete/asphalt pavement, and/or grading to control drainage. 

For flooding, containment berms may need to be constructed to control application. 

For trench, infiltration gallery, and injection well applications, the areal extent, and depth occurrence of the 
contaminant and the radial influence of the treatment are the factors in determining the number and extent of the 
flushing solution delivery. For those treatment areas requiring installation of trenches or infiltration galleries, the 
area would need to be accessible to equipment such as a backhoes or tracked excavators. The soils removed from 
the excavation for the trenches or infiltration galleries would be segregated and contained in bins or stockpiles. 
The trenches or infiltration galleries would be constructed with perforated piping to allow for controlled release of 
the flushing fluid. The trenches would typically be backfilled with a uniform gravel and potentially covered with 
the excavated soils or imported soils. Any remaining soils not backfilled would be managed as described for the 
excavation and off-site disposal component. 

The areas for construction of injection wells, if selected, would need to be accessible to drilling equipment for 
installation of injection points within a gridded network. Soil cuttings generated during installation of injection 
wells would be contained in roll-off bins or stockpiles and characterized for off-site treatment, recycling, or 
disposal and/or reuse on-site. 

The implementation of soil flushing may include constructing access roads and staging areas; managing waste, 
soils and materials; and controlling traffic and health, safety, and security. 

Following the construction of the flushing solution delivery systems, an operations and maintenance period is 
anticipated to meet the remedial action objectives. Following attainment of remedial action objectives, a 
verification period would likely take place, followed by decommissioning of well, piping, tanks, and other 
treatment equipment. Depending on the location and future land use, site restoration may include reestablishing 
vegetation; erosion and drainage control; or placement of concrete, asphalt, or other suitable building material. 
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Solidification/Stabilization 

Overview of Solidification and Stabilization 

Solidification/stabilization reduces mobility of contaminants in the environment through both physical and 
chemical means. Solidification generally refers to a physical process where a semisolid material such as soil is 
treated, resulting in a solid matrix with greater compressive strength, lower permeability, and the encapsulation of 
contaminants. Stabilization typically refers to a chemical process that actually binds the matrix of the contaminant 
such that its constituents are immobilized. Both processes tend to trap or immobilize contaminants within their 
“host” medium. Typical binding/stabilizing agents include Portland cement, pozzolanic binders (a siliceous or 
aluminosiliceous material, which form a cementlike solid when combined with materials containing calcium 
hydroxide), and various kiln dusts. Most of these materials are highly alkaline and form a solidified matrix when 
mixed with the contaminated soil. Leachability testing is typically performed to measure the degree that the 
contaminant is immobilized following treatment. 

Solidification and stabilization can be performed in situ or ex situ. The ex situ method involves excavation and 
staging of the soil, screening to remove larger diameter material or other material not suitable to the 
solidification/stabilization treatment, blending binding agents and water with the excavated soil, and stockpiling 
treated soil for testing prior to off-site disposal or placement back in the excavation. The in situ method involves 
injection or mixing of stabilizing agents into soils, addition of water if necessary, and in-place mixing with 
equipment such as the bucket of a backhoe or track hoe to thoroughly mix and stabilize the soils in place. 

The solidification/stabilization process may require laboratory and field treatability studies prior to its full-scale 
implementation. These studies are used to define the appropriate concentration of the binding/stabilizing agents; 
the effectiveness of the solidification/stabilization in binding the contaminants, especially for soils with multiple 
constituents of concern; mixing requirements to achieve the desired contaminant immobility, which is a key 
consideration in performing the solidification/stabilization in situ or ex situ; and other field implementation 
requirements and/or limitations, especially for in situ applications. 

In situ solidification/stabilization or ex situ solidification/stabilization that is returned to the excavated area may 
not be suitable for all future land uses. Depending on future land use, additional material may be placed at the 
surface, such as part of site restoration as a vegetation layer or asphalt/concrete. 

Implementation of Solidification and Stabilization 

Ex Situ: For the ex situ implementation of solidification/stabilization, many implementation aspects for 
excavation and on-site treatment previously described are applicable. Solidification/stabilization of the excavated 
soil would typically occur at a central area; therefore, the excavation and transport of the contaminated soil, as 
well as the central treatment area requirements, would be consistent to those previously described for the 
excavation and on-site treatment component. In addition, soil screening may be performed to remove oversized 
material or other material not suitable to the solidification/stabilization treatment. 

The excavated soils would be mixed with binding/stabilizing agents and then an appropriately constructed area 
treatment cell to allow sufficient time for the reaction of the agents with the soil. The type of binding/stabilizing 
agent(s) will depend on the chemical(s) present in the contaminated soil. Depending on the desired degree of 
mixing, the method of mixing could range from using the bucket of an excavator to processing the soil through a 
pug mill (i.e., a machine in which materials such as soil are simultaneously ground and mixed with a liquid). 
Following the mixing, the processed soil would be covered as necessary to control erosion and dust emissions in 
the staging area. Backfilling the original excavations with the treated soil is similar to that described for the 
excavation and off-site disposal component. 
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In Situ: For the in situ implementation of solidification/stabilization, the depth of contaminated soil, along with 
the chemical contaminants present, are key factors. Preparation for in situ application may include removing 
surface vegetation, removing concrete/asphalt pavement, and/or grading to control drainage. If the extent of 
contaminated soil is shallow, the bucket of the excavator can be used to mix the solidification/stabilization 
agent(s) with the soil. For deeper depths of contaminated soil, soil augers or other equipment may be used. Augers 
have a hollow stem shaft with a single flight auger. As the auger penetrates the soil, a slurried reagent is pumped 
through the hollow shaft and injected into the soil by means of jets located on the auger flight. As the auger 
moves to the bottom of the treatment zone, a vertical column of solidified/stabilized soil is created. Overlapping 
of adjacent columns is used to ensure complete mixing of affected soil with the solidified/stabilized agent. 

Implementation of solidification/stabilization may include constructing access roads and staging areas; managing 
waste, soils, and materials; and controlling traffic and health, safety, and security. 

Solidification/stabilization is intended to meet the remedial action objectives immediately after construction, so 
that no operation and maintenance period would exist for the materials remaining on-site. Soil treated by in situ 
solidification/stabilization or ex situ solidification/stabilization that is returned to the excavated area may not be 
suitable for all future land uses. Depending on location and future land use, additional material may be placed at 
the surface, such as a vegetation layer or asphalt/concrete, and site restoration may include reestablishing 
vegetation, placing concrete/asphalt or other suitable building material, and/or controlling erosion and drainage. 
Any treated soil not backfilled will be managed similarly to excavated soils in the excavation and off-site disposal 
component. 

In Situ Chemical Reduction 

Overview of In situ Chemical Reduction 

In situ chemical reduction applies to Cr(VI) or other oxidized chemicals that, when reduced, have a much lower 
potential environmental and/or human health risk. Application of this technology involves the addition of reagents 
to react with targeted constituents in soil resulting in a chemical reaction that reduces oxidation. This reaction 
converts hazardous contaminants to compounds that are nonhazardous or less toxic and more stable, less mobile, 
and/or inert. 

Reductants can be introduced in either liquid or gaseous form. When using liquid reductants, this process would 
be similar to soil flushing described above except that only a fraction of the contaminant would be flushed to the 
groundwater. Much of the contaminant would be reduced by contact with the reductant within the unsaturated 
zone. In situ reduction using gaseous injection would involve injecting a gaseous reductant, such as sulfur dioxide 
or methane, into a network of wells. 

Implementation of In-Situ Chemical Reduction 

In situ chemical reduction applications may be suited to localized areas with contaminants subject to reduction at 
concentrations in vadose zone soils above cleanup levels. The in situ chemical reduction process treats the 
contaminant in place and reduces the contaminant mass through redox reactions to convert the contaminant to a 
less hazardous, less mobile, or inert compound. Whether added in liquid or gaseous form, a key condition for 
successful application of this technology is the ability to achieve uniform distribution of the reductant through the 
soil zones affected by the target contaminants. 

Implementation of in situ chemical reduction would be constrained to those areas that are underlain by permeable 
soils to allow for the solution to percolate and be distributed to the soils with the contaminants. The liquid phase 
solution would be applied either by flooding the surface of the area to be treated or by injection through trenches, 
infiltration galleries, or injection wells as previously described for the soil flushing application. Preparation of the 
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surface may include removing surface vegetation, removing concrete/asphalt pavement, and/or grading to control 
drainage. 

A gas-phase application is typically used in injection wells to deliver reductant to the contaminated soils. The 
delivery method and injection well network are based on factors such as soil properties, soil heterogeneity, depth, 
and extent of contaminant. A well network may be needed to enhance distribution of the gaseous reductant 
throughout the zone of contaminated soil. This network could include wells for injection of gaseous reductant and 
extraction of soil vapor, with the extraction well operating under vacuum to induce the movement of gaseous 
reductant through the subsurface soil. Extraction would continue until the gaseous reductant in the soil vapor is 
detected at the extraction well. 

The areas selected for in situ chemical reduction would also have to be accessible for installation of the solution 
application method and for the treatment solution or gas delivery via piping or tanker truck. 

For flooding, construction of containment berms may be needed to control application. 

For trench, infiltration gallery, and injection well applications, the areal extent and depth occurrence of the 
contaminant and the radial influence of the treatment are the factors in determining the number and extent of the 
flushing solution delivery. For those treatment areas requiring installation of trenches or infiltration galleries, the 
area would need to be accessible to equipment such as a backhoes or tracked excavators in order to install 
trenches or infiltration galleries. The soils removed from the excavation for the trenches or infiltration galleries 
would be segregated and contained in bins or stockpiles. The trenches or infiltration galleries would be 
constructed with piping perforated to allow for controlled release of the flushing fluid. The trenches would be 
backfilled typically with a uniform gravel and potentially covered with the excavated soils or imported soils. Any 
remaining soils not backfilled would be managed as described for the excavation and off-site disposal component. 

Implementation of in situ chemical reduction may include constructing access roads and staging areas; managing 
waste, soils and materials; and controlling traffic and health, safety, and security. 

Following the construction of the in situ chemical reduction system, an operations and maintenance period is 
necessary to attain the remedial action objectives, followed by a verification period and decommissioning of well, 
piping, tanks and other treatment equipment. Depending on the location and future land use, site restoration may 
include establishing vegetation; erosion and drainage control; and placement of concrete, asphalt, or other suitable 
building material. 

Capping 

Overview of Capping 

Capping involves the construction of an engineered cover or a capping system on top of the contaminated soil 
area to contain and minimize exposure of the soil contaminants to the environment and to humans. A capping 
system may consist of liners and covers or only a cover system. If the soil contamination is not deep and control 
of leachate and/or downward migration is an objective of the remediation, liners can be installed on the bottom 
and sides using natural (low permeability soil or clay) and/or synthetic barriers to prevent liquids and waste from 
migrating into underlying soils. Engineered covers, constructed of synthetic membrane liners, low permeability soils, 
and/or concrete, asphalt, or other building materials are installed on top of the contaminated soil area to keep water 
(surface water or precipitation) from infiltrating the contaminated soil while maintaining a protective cover to secure 
the materials in place and prevent humans or burrowing animals from contacting the contaminated soil. If infiltration is 
not of concern, the cover can be constructed of permeable materials of sufficient depth to prevent contact between 
potential receptors and contaminated soil. 
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Construction of a cap does not reduce toxicity, mobility, or volume of contaminated soil, but the cap does mitigate 
migration and direct exposure to human and ecological receptors. The effective life of the capping system can be 
extended by long-term inspection and maintenance. In addition, precautions must be taken to ensure that the integrity 
of the cap is not compromised by current or future land use activities. Therefore this technology is assumed to 
include long-term management and institutional controls to supplement the remedial technology. 

Implementation of Capping 

Prior to installing an engineered cover, the surface of the area to be capped may be contoured to enhance positive 
runoff drainage. This surface contouring may extend beyond the area to be capped to divert surface runoff away from 
areas being capped, which enhances the long-term integrity of the cap and/or to more effectively keeps the 
contaminated soil from percolating water. A layer of coarse sand or engineered drainage layer may be placed over the 
cover to collect and transport the water off the surface of the cover. A protective soil layer may be added to protect the 
underlying cover components and support vegetative growth. In developed areas, bedding material such as sand may 
be placed over the contaminated soil, and surface material such as concrete or asphalt placed over the bedding material. 

For those areas requiring installation of a cap, the area would need to be accessible to construction equipment 
such as backhoes, dozers and loaders, scrapers, haulers, excavators, graders or other equipment in order to prepare 
the surface and for placement of the cap materials. The area of a cap depends on the footprint of the area to be 
capped and possible surrounding surface contouring. Soils removed for the installation of the cap would typically 
be segregated and managed as described in the excavation and off-site disposal component. 

Capping material (such as low-permeability soils) from an off-site location may be transported to the site. 
Alternatively, capping material from an on-site source, if deemed appropriate, may be used. Analytical testing 
(geotechnical and/or chemical) may be performed on the source of the capping materials to assess suitability. If 
appropriate to enhance the long-term integrity of the cap, additives may also be added to the capping material to 
enhance soil binding. If a synthetic material were used such as a high-density polyethylene (HDPE) cover, rolls of 
HDPE sheets would be placed and welded together to provide a low permeability cover material that would then 
typically be covered with a soil layer. Soil would be compacted for stability and to establish final ground surface 
topography. Depending on the location and future land use, site restoration may include reestablishing vegetation 
at the surface. 

In lieu of soils for capping material, pavement (asphaltic concrete or concrete) may be applicable for some areas, 
such as at the compressor station. Standard construction practices associated with pavement installation are 
anticipated to be used for any area being paved for purposes of installing a cap. Soils removed for placement of 
the pavement would be managed as described in the excavation and off-site disposal component. 

Implementation of capping may include constructing access roads and staging areas; managing waste, soils and 
materials; and controlling traffic and health, safety, and security. 

Capping does not reduce toxicity, mobility, or volume of contaminated soil; therefore, periodic inspections are 
needed to confirm the integrity of the installed caps. Based on findings from these inspections, maintenance 
activities may be needed to restore the integrity of the cap and/or make modifications to surface water drainage 
patterns to protect the cap integrity. Cap maintenance activities may extend from minor patch work of the soil or 
pavement cap to replacement of the installed cap with a new cap. An institutional control would be implemented 
during the operation and maintenance period to prevent disturbance of the cap system by future site activities. 

Institutional Controls 

Land use controls or other forms of institutional controls are expected be incorporated into the remedial 
alternative development. Controls are likely to include restrictions on residential or other sensitive uses, 
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restrictions on the use of groundwater and development of water supplies, and access restrictions such as road 
closures or vehicular barriers. 

AOC 4—Debris Ravine (1E) 

On May 28June 24, 2009, the U.S. Department of the Interior (DOI) issued an action memorandum entitled 
“Request for Time-Critical Removal Action Number 4 at AOC 4 Debris Ravine, Pacific Gas and Electric Topock 
Compressor Station.” This action memorandum directs PG&E to stabilize and mitigate the threat of release of 
contaminated material at AOC 4, which is comprised of the area known as the Debris Ravine. The Debris Ravine 
is a narrow, steep-sided arroyo that drains into Bat Cave Wash at the southwest corner of the facility. Most of AOC 4 
is on PG&E property and outside of the facility fenceline; however, it extends to the west onto Havasu National 
Wildlife Refuge property. 

Historical operations in this area are not well documented; however, over the years some scrap and debris have 
ended up on the northern slope and at the bottom of the ravine. Wood, metal (e.g., cans, machine parts, rebar, 
wire), concrete, transite siding, and white powder have all been identified in the ravine. Prior to June 2009, 69 soil 
samples were collected at AOC 4. This sampling has indicated the presence of 18 constituents with maximum 
concentrations that exceed recognized human health and/or ecological health soil screening levels. Of particular 
note were Cr(VI) at 42 times the Industrial California Human Health Screening Levels (CHHSL), lead at three 
times the Industrial CHHSL, and polyaromatic hydrocarbons at 92 times the Industrial CHHSL. Additional data 
was collected pursuant to the June 29th DOI action memorandum that included additional soil samples, an 
asbestos survey, a survey of surface soils using a field X-ray fluorescence analyzer, and geotechnical borings. 

In response to the June 29th DOI action memorandum and additional data collection conducted at AOC 4, PG&E 
developed a work plan to stabilize and mitigate the threat of release of contaminated material at AOC 4. Work 
began in December 2009 and consisted of the removal of contaminated debris and fill material and disposal of 
these materials in a suitable landfill to stabilize and mitigate the threat of release. Removal of the contaminated 
debris and fill material consists primarily of mechanical excavation using standard-reach and long-reach 
excavators and hoisting and winching equipment, with some manual collection and excavation and vacuum 
excavation. The two primary areas targeted for removal are the western portion of the north slope of the ravine 
and a smaller area along the service road in the eastern portion of the AOC. Approximately 4,000 cubic yards 
would be removed from these two areas. Because full characterization of the AOC has not been completed, 
additional removal may be required. Material stockpiling and other support/staging areas are located on the 
compressor station site and on other approved nearby properties. Soil samples taken after removal of the materials 
will be collected to characterize soil conditions. Slope stabilization and erosion control measures will also be 
implemented following removal of the materials. The removal action is scheduled to be complete in the summer 
of 2010. 

Upland In Situ Pilot Test, Aquifer Testing, Groundwater Well Maintenance and Well 
Decommissioning (1F) 

PG&E submitted three work plans to DTSC: (1) In situ Hexavalent Chromium Reduction Pilot Test Work Plan—
Upland Plume Treatment, (2) Work Plan for Hydraulic Testing Bedrock Wells, and (3) Well PGE-6 Revised 
Decommissioning Work Plan. The purpose of the pilot test was to evaluate the feasibility and effectiveness of 
using an in situ technology to reduce hexavalent chromium in groundwater to the less soluble trivalent form 
directly within the subsurface. The aquifer tests provided additional information on the migration of contaminated 
within the project area. The third work plan proposed decommissioning of a fourth well (PGE-6) at the site. 

Site Work Plan for Additional Groundwater Characterization under the Colorado River (1G) 

DTSC approved a Corrective Action Work Plan that authorized the drilling of up to four slant boreholes from the 
California shoreline of the Colorado River. Following the drilling and testing of the boreholes, six groundwater 
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monitoring wells were constructed in the boreholes. The project provided measurable data with respect to the 
location of the southern boundary of the existing hexavalent chromium groundwater plume at the project site, and 
to confirm the effectiveness of an interim measure (i.e., IM-3) being implemented to control the hydraulic 
gradient of the groundwater plume away from the Colorado River. 

In Situ Hexavalent Chromium Reduction Pilot Test Work Plan (1H) 

PG&E requested DTSC approval of an in situ pilot study work plan that describes field activities for pilot tests to 
be conducted to evaluate in situ technologies to reduce hexavalent chromium to trivalent chromium in 
groundwater in the Colorado River floodplain adjacent to the compressor station. The results of the pilot test were 
used to evaluate the effectiveness and persistence of selected in situ reductants under actual site conditions, 
provide additional information on site conditions necessary to determine the feasibility of in situ reduction of the 
Cr(VI) plume, and assist with the selection of preferred in situ reductant(s) for possible long-term site 
management. 

Pore Water and Seepage Study Work Plan (1I) 

PG&E requested DTSC approval of a pore water and seepage study. The purpose of the study was to assess 
chromium concentrations in pore water at multiple locations within the zone that has been historically down-
gradient of the existing chromium plume observed in the floodplain and historically up-gradient of Bat Cave 
Wash, during the next seasonal low river stand. In addition, the study assessed whether the geotechnical 
conditions in shallow sediments below the Colorado River favor chromium reduction. 

Installation of Conveyance Piping and Power Supply for Extraction Well PE-1 (1J) 

PG&E’s Extraction well PE-1 required water conveyance piping and electrical power supply. Extraction Well PE-
1 is a component of the Corrective Action Work Plan addressing prevention of contaminated groundwater from 
entering the waters of the Colorado River. 

Interim Measures 1 and 2 Emergency Groundwater Extraction and Management (1K) 

PG& E initiated the pumping, transport, and disposal of groundwater from existing groundwater monitoring wells 
at the MW20 cluster at the compressor station. This immediate action was required to prevent and/or mitigate any 
possible future impacts to the Colorado River. Interim measures 1 and 2 were needed because sampling activities 
have indicated levels of Cr(VI) are higher than previously measured and action was needed to avoid further 
groundwater flow toward the Colorado River. 

Interim Measure 3 Emergency Groundwater Extraction and Management (1L) 

PG&E proposed operation of a groundwater remediation facility for implementation of IM-3 to address hydraulic 
control of contaminated groundwater and prevent contaminated groundwater from entering the Colorado River. 
The design flow of the treatment facility is 135 gallons per minute (gpm) with a maximum capacity of 150 gpm. 
Three Board Orders (Board Order No. R7-2004-0080, Board Order No. R7-2004-0103, and Board Order No. R7-
2004-0100) were approved by the regional water quality control board addressing the remediation facility. 

Currently, PG&E is implementing IM-3 at the Topock compressor station. IM-3 consists of groundwater 
extraction for hydraulic control of the groundwater plume boundaries in the Colorado River floodplain treatment 
of extracted groundwater and reinjection of treated water. Operation of the current groundwater treatment and 
injection system began in July 2005. The groundwater pumping, transport and disposal activities are considered 
an IM pursuant to Section IV.A of the Corrective Action Consent Agreement (CACA) entered into by PG&E and 
the California Environmental Protection Agency (Cal/EPA), and DTSC. 
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The purpose of the IM is to maintain hydraulic control of the groundwater plume boundaries until such time a 
final corrective action is in place at the site. As defined by DTSC, the performance standard for IM-3 is to 
“establish and maintain a net landward hydraulic gradient, both horizontally and vertically, that ensures that 
Cr[VI] concentrations at or greater than 20 micrograms per liter (μg/L) in the floodplain are contained for removal 
and treatment.” 

Currently, the IM facilities include a groundwater extraction system (four extraction wells TW-2D, TW-3D, TW-
2S, and PE-1), conveyance piping, a groundwater treatment plant, and an injection well field for the discharge of 
the treated groundwater. Of the four extraction wells, two are currently in operation (TW-3D and PE-1). The 
groundwater treatment system is a continuous, multi-step process that involves reduction of Cr(VI) to the less 
soluble trivalent form, Cr(III), precipitation and removal of precipitate solids by clarification and microfiltration, 
and lowering the naturally occurring total dissolved solids (TDS) using reverse osmosis. Treated groundwater is 
returned to the aquifer through an injection system consisting of two injection wells, IW-2 and IW-3. The existing 
groundwater extraction, treatment, and injection systems, collectively, are referred to IM-3. 

East Ravine/TCS Hydrogeologic Characterization Program (1M)  

DTSC approved a work plan that authorized the drilling wells at locations within East Ravine. Following the 
drilling and testing of the boreholes, groundwater monitoring wells were constructed in the boreholes and 
groundwater samples were analyzed. The project provided measurable data with respect to the location of the 
southeastern boundary of the existing Cr (VI) groundwater plume at the project site. A second phase of work is 
currently being planned that will include additional wells in East Ravine plus wells within the compressor station. 

Arizona Drilling and Hydrogeologic Characterization Program (1N)  

The federal agencies and Arizona Department of Environmental Quality (ADEQ) approved a work plan that 
authorized the drilling of wells at three locations in Arizona, including slant boreholes from the Arizona shoreline 
of the Colorado River. Following the drilling and testing of the boreholes, eight groundwater monitoring wells 
were constructed in the boreholes. The project provided measurable data with respect to the location of the eastern 
boundary of the existing Cr(VI) groundwater plume at the project site, and confirmed that a groundwater divide 
exists near the Colorado River (i.e., groundwater flows to the west in Arizona). 

Pilot Study for well TW-1 on the Compressor Station (1O) 

PG&E installed an extraction well near the compressor station to determine hydraulic influence of extraction to 
the Cr(VI) plume. The pilot study proposed the treatment, and reuse, and disposal of treated water from TW-1, all 
occurring within the compressor station property. 

6.3.2.2 U.S. BUREAU OF RECLAMATION 

Lower Colorado River Multi-Species Conservation Program (2A) 

The Lower Colorado River Multi-Species Conservation Program (MSCP) is a long-term multiagency effort to 
conserve and work toward the recovery of endangered species, and protect and maintain wildlife habitat on the 
Lower Colorado River. This project was completed in 2005 and is currently being implemented as a 50-year plan 
to create more than 8,100 acres of riparian, marsh, and backwater habitat for four listed species and 16 other 
species native to the Lower Colorado River. The program extends along the Lower Colorado River from Lake 
Mead to the U.S.-Mexico Southerly International Border and includes the full pool elevations of Lakes Mead, 
Mohave, and Havasu and the historic floodplain of the river. This program is currently being implemented and 
includes the reach of the Colorado River that is located just east of the compressor station. 
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Colorado River Interim Guidelines for Lower Basin Shortages and Coordinated Operations for 
Lake Powell and Lake Mead (2B) 

Starting in 2005, Reclamation developed additional strategies for improving coordinated management of the 
reservoirs of the Colorado River system. Reclamation initiated a public process to develop and adopt interim 
operational guidelines that can be used to address the operations of Lake Powell and Lake Mead during drought 
and low reservoir conditions. 

Each year, the Secretary of the Interior is required to declare the Colorado River water supply availability 
conditions for the Lower Basin States in terms of Normal, Surplus, or Shortage. While regulations and operations 
criteria have been developed for Normal and Surplus conditions, detailed guidelines for a water supply shortage 
had not been established. The development of these guidelines was spurred by the current multiyear drought, 
decreasing system storage, and growing demands for Colorado River water. Reclamation prepared an EIS to 
analyze and consider tradeoffs between the frequency and magnitude of shortages and to describe potential effects 
on water shortages in Lake Powell and Lake Mead and on water supplies, power production, recreation and other 
environmental resources in the Lower Colorado River. The record of decision was signed December 2007. 

U.S. Bureau of Reclamation Quarry Operations (2C) 

In 2007, Reclamation prepared an environmental assessment/finding of no significant impact to evaluate the use 
of nine operating quarry sites, the reopening of five previously used quarry sites, and the establishment of two 
new quarry sites to provide materials for use along the Lower Colorado River. The materials would be used for 
maintenance and construction of banklines, river control structures, levees, canals, and reservoirs. One of the 
existing quarry sites evaluated is known as Bat Cave No. 1. This site is an existing and active 40-acre site located 
less than a mile southwest of the compressor station. 

6.3.2.3 U.S. FISH AND WILDLIFE SERVICE 

Lower Colorado River National Wildlife Refuges Comprehensive Management Plan (1994-2014) 
(3A) 

The USFWS, in cooperation with Reclamation prepared a comprehensive management plan (CMP) for the four 
National Wildlife Refuges that are located along the Lower Colorado River. This includes Havasu National 
Wildlife Refuge, which is located along the Colorado River and is adjacent to the compressor station. This 
planning effort integrated three perspectives to result in a holistic management approach for the Lower Colorado 
River refuges over the 20-year planning period. The plan includes a: 

► broad perspective for the Area of Ecological Concerns, 

► narrower perspective for refuge-related policy issues that affect the four refuges, and 

► focused perspective for management-related activities and strategies that affect defined management units and 
subunits. 

Topock Marsh Water Infrastructure Improvement Project on the Havasu National Wildlife Refuge 
(3B) 

The USFWS plans to replace and rehabilitate approximately 63 acres of the HNWR’s main delivery system for 
the Topock Marsh Unit of the Refuge. The project is located within the historic floodplain of the Colorado River, 
with a small portion on BLM land. Reclamation is acting as a cooperating agency under NEPA for this project. 
This project would improve the HNWR’s capacity to control delivery of water to the Topock Marsh Unit, with 
environmental benefit to at least 4,000 acres of refuge land. The project consists of the following components: fire 
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break canal, fire break canal water diversion structure, fire break canal terminus water control structure, farm 
ditch water diversion structure, and Topock inlet canal (internal water control structure). 

6.3.2.4 ARIZONA DEPARTMENT OF TRANSPORTATION 

Needle Mountain Rest Area Improvements (Interstate 40) (4A) 

The Arizona Department of Transportation (ADOT) has identified a project that is currently programmed for 
construction as part of ADOT’s 5-year construction program (2008–2012). This project consists of improvements 
to ADOT’s existing Needle Mountain Rest Area on Interstate 40 (I-40) at Milepost 3, approximately 3 miles from 
the California/Arizona state line. 

State Route 95 Passing Lanes (4B) 

ADOT has programmed a passing lane/climbing lane project on State Route 95 between I-40 and Lake Havasu 
City. This project would be constructed as part of ADOT’s 5-year plan (2008-2012). The lanes would be 
constructed in the vicinity of Milepost 190. 

6.3.2.5 SAN BERNARDINO COUNTY 

Moabi Regional Park Improvements (5A) 

In October 2008, San Bernardino County approved an expenditure of $588,020 for constructing improvements at 
Moabi Regional Park north of the compressor station. The improvements will include full utility hookups at the 
recreational vehicle campsites. The county is also constructing improvements to the existing sewer treatment 
facility at Moabi Regional Park and replacing existing structures in and around the main entrance including 
pavement, lane widening, and drainage. 

Pirate Cove Resort (5B) 

Pirate Cove Resort is a vacation resort that features waterfront cabins, a 300-slip marina, commercial and 
restaurant development (bar and grill), and recreational vehicle sites. The Pirate Cove Resort also has camping 
sites and offers water activities including boating, jet and water skiing, kayaking, canoeing, and swimming. The 
Pirate Cove Resort is located within the boundary of Moabi Regional Park at 100 Park Moabi Road, in Needles, 
California, and was opened to the public in May 2009. There are plans for expansion within the current 
concession lease that is managed by the BLM; however, the extent of the expansion is unknown at the time of the 
preparation of this DEIR. 

6.3.2.6 CITY OF NEEDLES 

Holiday Inn (6A) 

The City of Needles has approved a Holiday Inn Express hotel. The Holiday Inn is proposed to be a 46,209 square 
foot building with three stories and is zoned as C3—Highway Commercial. This hotel building located at the 
northwest corner of U.S. Highway 95 and Victory Road and is likely to begin construction in spring or summer 
of 2010. 

Solar Project (6B) 

A solar energy project is currently in the planning phase. The solar energy project would provide 5 megawatts of 
power and would cover 80 acres of land. The exact location of the project has not been determined but would 
likely be located in the northern part of the city. 
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Social Security Building (6C) 

The City of Needles has approved a Department of Social Security building. This office building is 6,596 square 
feet with one story and is zoned as C1—Neighborhood Commercial. The Social Security building is located at 
1502 Bailey Avenue and has been constructed. 

6.3.2.7 MOHAVE COUNTY 

Topock Marina Improvements (7A) 

Topock Marina is a 20-acre facility located along the Colorado River approximately one-half mile north of I-40. 
The marina owners submitted a site plan to Mohave County, in August 2010, to develop a 102-room, four-story 
hotel and a three-story restaurant with retail uses on approximately 5.6 acres of the site. owners are considering 
expanding their facilities to accommodate additional recreational vehicles spaces. At the present time, no 
development plans have been submitted to the county, but county staff members are expecting to receive such 
plans at some point in the future. At the time of the preparation of this EIR, the project is undergoing review by 
Mohave County and federal agencies and the schedule for construction and operation are uncertain.  

Unnamed 80-acre Residential Subdivision (7B) 

The county has received a preliminary plan for an 80-acre residential subdivision and wastewater treatment plant 
to the north of I-40 and approximately 2 miles from the California/Arizona state line. This project is on hold due 
to economic conditions and issues involving the availability of water. 

Sterling (7C) 

The Sterling project is a proposed master-planned community located north of I-40 approximately three miles 
from the California/Arizona state line. This project is approximately 10,000 acres in size. Mohave County 
approved the project in 1999; however, the project has not yet been implemented. At the present time, other 
potential uses of the land are under consideration, including using the site for a concentrated solar power 
generation facility. 

6.3.2.8 LAKE HAVASU CITY 

Airport Business Park (8A) 

The Airport Business Park project is an approximately 80-acre light industrial business park development. The 
project has been approved by the City of Lake Havasu and the grading and infrastructure have been completed for 
phase 1 of the proposed project, which consists of approximately 19 acres. The remaining phases will have to be 
zoned before development activities can commence. 

Auto Mall (8B) 

The Auto Mall project is an approximately 37-acre commercial and retail auto mall development. The project has 
been approved by the City of Lake Havasu and two of the twelve parcels associated with the project have been 
constructed. One parcel houses a Toyota dealership and the other parcel houses two chain restaurants. Once 
completed, the project will consist of nine auto dealership parcels and three restaurant/retail parcels. 

Shopping Mall (8C) 

The Shopping Mall project is an approximately 200-acre commercial and retail shopping mall development. The 
project has been approved by the City of Lake Havasu and the grading and the majority of the project has been 
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constructed. The anchor stores for the shopping mall include JC Penny’s, Dillards, and Wal-Mart. All of the 
smaller commercial shops in the mall have been constructed but some are still vacant. The only portions that still 
need to be constructed are small out-parcels adjacent to the larger project. 

6.3.2.9 U.S. BUREAU OF LAND MANAGEMENT 

Cathodic Protection System (9A) 

The Southern California Gas Company proposes to install a cathodic protection system, along approximately 235 
feet of gas pipeline, to control corrosion of the pipeline. This protection system would be comprised of a 500-foot 
deep well anode bed that would connect to the pipeline with a buried underground anode wire, which would be 
connected to a small rectifier for the electrical current from an existing power pole. 

6.4 ANALYSIS OF CUMULATIVE IMPACTS 
The cumulative scenario under each environmental discipline differs depending upon the potential area of effect. 
For example, the cumulative conditions for regional air quality account for impacts within the entire Mojave 
Desert Air Basin (MDAB) because air quality impacts occur on a regional or basin-level scale, while the 
cumulative impacts for archaeology would be limited to a more local scale for ground-disturbing activities in the 
vicinity that could be affected by the cumulative projects. The cumulative setting, limitations and analysis for 
each discipline are discussed as appropriate below. 

6.4.1 AESTHETICS 
Potential effects to aesthetic conditions are primarily local- and community-level issues. Consideration of 
cumulative effects would take into account whether any of the effects of the proposed project would be viewed in 
combination with other projects that could affect or change the visual environment. In consideration of significant 
visual resources and vistas (I-40, Needles rock, Topock Maze, Chemehuevi Mountains, and the Colorado River) 
and the cumulative projects that are anticipated in the project area, the following projects are considered part of 
the cumulative setting: projects at the compressor station (1A, 1B, 1D, 1E, and 1L, and 1M) and the projects 
along the Colorado River in San Bernardino and Mohave counties, which are the Moabi Regional Park 
Improvements (5A), the Pirate Cove Resort (5B), and the Topock Marina Improvements (7A). 

When considering the improvements at the compressor station, the cumulative projects would generally involve 
activities that are typical at the compressor station from a visual perspective, including ongoing operations and 
maintenance, improvement and updates to existing facilities, and soils remediation and cleanup. In particular, 
future projects including major plant refurbishment activities, soil investigation and remediation activities, and 
work in Debris Ravine (AOC 4) have the potential to be visible. In addition, past projects including construction 
of the IM-3 Facility, are currently visible. Visibility would depend on the exact locations of the project footprints 
and the nature of any new structures and supporting infrastructure that may be constructed. However, from a 
visual and aesthetics perspective, these projects would not change the overall visual character of the project area. 
Viewers of the project area would likely not be able to discern when these activities were taking place or any 
visual difference as a result of these projects and activities. Thus, the proposed project would not result in any 
contribution to a significant visual effect when considering views to the compressor station property. This 
conclusion applies to views from I-40, to and from Needles rock, and to and from Chemehuevi Mountain. 
However, implementation of the proposed project would introduce a strong degree of contrast to the existing 
visual character of the floodplain and result in an impact to pedestrian viewers to and from the Topock Maze 
(Locus B). Thus, the contribution of those projects identified about would have a cumulative impact on views to 
and from the Topock Maze Locus B, and is considered potentially significant. Mitigation Measure AES-1 
includes design criteria for to ensure that mature floodplain vegetation is protected and revegetation of disturbed 
areas occurs to reduce the overall change to the visual character of the view corridor along the Colorado River 
from the Topock Maze. 

With regard to the visual experience from the Colorado River, several projects are proposed along the river that 
could contribute to a cumulative change in the visual experience of recreational users along the river as well as 
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other viewer groups that might experience this visual resource. These include the Moabi Regional Park 
Improvements (5A), the Pirate Cove Resort (5B), and the Topock Marina Improvements (7A). The Moabi Park 
Improvement project would not result in significant changes in views from the river as most of the improvements 
are internal to the park (e.g., utility hook-ups and campsites). The Pirate Cove Resort and Topock Marina 
Improvements is a are significant projects when considering the views from the river, as it these projects 
introduces a new resorts at the river’s edge. The improvements to the Park Moabi Marina are nominal, and would 
likely include minor improvements to accommodate additional recreational vehicles, but are not expected to 
significantly change the visual experience of the site from the river. However, Topock Marina Improvements 
would introduce a new hotel behind the existing dock area with two new buildings, including signage and 
lighting. Thus, when considering these projects, the visual experience from the Colorado River would be most 
affected by the Topock Marina Improvements Pirate Cove Resort. 

The proposed project could also result in negative aesthetic affects along the Colorado River through the removal 
of floodplain vegetation, grading operations, and overall alteration of a scenic view corridor. If these effects were 
to occur, recreational viewers experience of the Colorado River and the associated scenic corridor could be 
cumulative impacted by the overall change that this and other river development, including the Pirate Cove Resort 
and Topock Marina Improvements. Mitigation Measure AES-2 includes design requirements to ensure that 
development and alterations along the Colorado River do not significantly affect views from the Colorado River, 
or the recreational user’s visual experience of the river. This mitigation measure would also address any potential 
contribution to a cumulative visual impact in consideration of this visual resource. With the implementation of 
Mitigation Measures AES-1 and AES-2, the project’s potential contribution to cumulative aesthetic impacts 
would be reduced to a less than significant level. 

6.4.2 AIR QUALITY 
Cumulative air quality impacts must be considered from different perspectives of scale and type of activity 
depending on the air pollutant being considered. The following discussion describes impacts associated with 
short-term construction, long-term operations, and climate change. 

6.4.2.1 SHORT-TERM CONSTRUCTION-RELATED IMPACTS 

The MDAB is in nonattainment status for ozone, respirable particulate matter with an aerodynamic resistance 
diameter of 10 micrometers or less (PM10), and fine particulate matter with an aerodynamic resistance diameter of 
2.5 micrometers or less (PM2.5). This is a result of past cumulative development in the basin, as well as transport 
of pollutants from other basins. New projects, including the proposed project, would be required to comply with 
Mojave Desert Air Quality Management District (MDAQMD) measures that would reduce potential new 
construction emissions of these pollutants. The MDAQMD has established daily significance thresholds for 
criteria pollutants and ozone precursors for projects within San Bernardino County. Project-generated, 
construction- related emissions of fugitive dust could violate or contribute substantially to an existing or projected 
air quality violation, and/or expose sensitive receptors to substantial pollutant concentrations. In addition, because 
San Bernardino County is currently designated as a nonattainment area for ozone, PM10, and PM2.5, construction-
generated emissions could contribute on a cumulative basis to pollutant concentrations that exceed the California 
ambient air quality standards due to other projects in the county. 

Project 1D, future soil investigation and remediation at the compressor station, could involve substantial soil 
remediation activities including soil excavation and grading. Depending on the nature of the implementation and 
timing of these activities, these actions could contribute substantially to a violation of the ambient air quality 
standards. Because the details and exact timing of this project is unknown, it is not yet clear whether these types 
of impacts could occur. If implementation of the soils remediation projects occurred concurrently or without the 
implementation of measures to reduce construction-related emissions below the MDAQMD’s standard, a 
significant contribution to air quality impacts may occur. Some of these projects, such as the soil investigation and 
remediation activities (1D), AOC4 (1E), the Topock Marina Improvements (7A), and the cathodic protection 
system (9A) involve substantial earthmoving activities that may further impact air quality. While unlikely, if 
significant activities associated with the proposed project and soil remediation activities occurred concurrently, 
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the proposed project may contribute to this potentially significant cumulative effect. However, the proposed 
project’s contribution to this potential effect would not exceed the established thresholds of the MDAQMD which 
are established in consideration of potential concurrent projects, the project’s contribution to this potential 
cumulative effect is not considered significant. In addition, implementation of Mitigation Measure AIR-1 would 
further reduce construction-related impacts from emissions of PM10 associated with the proposed project. 

6.4.2.2 LONG-TERM OPERATION-RELATED IMPACTS 

Long-term operation of the proposed project would result in regional emissions of reactive organic gases, oxides 
of nitrogen, PM10 and PM2.5 from area, stationary, and mobile sources. Long-term operation-related emissions 
generated by the project would not exceed the County’s significance thresholds for reactive organic gases, oxides 
of nitrogen, PM10 and PM2.5 and would not generate substantial operational emissions of toxic air contaminants. 
Further, the County of San Bernardino 2007 General Plan designates the site for public and semipublic uses; air 
quality attainment plans, which are required to reach attainment of federal and state air quality standards, are 
based in part on the land use plans for the agencies that are part of the air district. Consequently, the proposed 
project would not contribute to an increase in regional emissions that conflicts with the budget used for regional 
air quality planning. 

Implementation of the proposed project would not result in significant or unavoidable project-level impacts. 
Further, it would comply with growth projections in the air quality attainment plan and would be required to 
implement all feasible measures in the plan aimed at attaining long-term air quality standards. The project’s 
contribution to nonattainment of air quality standards would, therefore, not be considerable. The proposed project 
would result in a less than significant cumulative air quality impact. 

6.4.2.3 CLIMATE CHANGE 

No known individual project can generate enough greenhouse gas (GHG) emissions to significantly influence 
global climate change. The project participates in this potential impact by its incremental contribution, combined 
with the cumulative contributions of all other sources of GHGs, which, when taken together, cause global climate 
change impacts. See Section 4.2, Air Quality, for a discussion of the existing physical and regulatory setting 
related to climate change and GHG emissions. 

The following discussion reviews the project’s potential generation of GHGs and its incremental contribution to 
the cumulative effect resulting from emissions of GHGs. A two-tiered approach is used, as follows: (1) a 
discussion of project-generated GHG emissions and (2) project compliance with applicable state legislation. 

In January 2010, the California Attorney General issued a paper for use by local agencies in carrying out their 
duties under CEQA as they relate to global climate change. Included were examples of various measures that may 
reduce the GHG emissions of individual projects that result in climate change (California Department of Justice 
2010). Statewide GHG emission reduction strategies and measures would result in a substantial decrease in 
statewide GHG emissions to levels far below current background levels. Of the measures listed, very few apply to 
construction-generated GHG emissions. To the extent that the measures would be applicable to the proposed 
project, (e.g., enforce and follow limits idling time for commercial vehicles, including delivery and construction 
vehicles) the project would comply with those measures. The other measures are not applicable to the proposed 
project because they are directed at State entities (e.g., California Air Resources Board [ARB]), are operational or 
planning-level measures (e.g., for land use development projects or general plans), or apply to particular 
industries. 

Project-Generated Greenhouse Gas Emissions 

Short-term construction and long-term operation of the proposed project would generate emissions of GHGs. 
Construction emissions would be associated with vehicle engine exhaust from construction equipment, vendor 
trips, and employee compute trips. Operational emissions would be associated with area, mobile, and stationary 
sources. Mobile-source emissions of GHGs would include project-generated vehicle trips associated with 
maintenance of various components, employees, and deliveries to the project site. The project would also include 
the operation of stationary sources such as pumps, generators, treatment facilities, and any other emission source 
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that is involved in the remediation process. In addition, increases in stationary-source emissions could occur at 
off-site utility providers associated with electricity generation and water distribution that would supply the 
proposed project. 

GHG emissions generated by the proposed project would predominantly consist of CO2. In comparison to criteria 
air pollutants, such as ozone and PM10, CO2 emissions persist in the atmosphere for a substantially longer period 
of time. While emissions of other GHGs, such as CH4, are important with respect to global climate change, 
emission levels of other GHGs are less dependent on the land use and circulation patterns associated with the 
proposed land use development project than are levels of CO2. 

Operation of the proposed project would add less than 70 vehicle trips per day to the project area (see the traffic 
analysis prepared for this project). If the total trips, as well as off-site stationary-source GHG emissions are 
considered, operation of the project would generate total GHG emissions of approximately 608 metric tons CO2e 
annually during the lifetime of the project. As clarified in Section 4.2 (Air Quality), the total operational GHG 
emissions per year from the proposed project would be 1,739 MT CO2e/yr, while total construction emissions 
would generate up to 2,618 MT CO2e/yr.  When the construction emissions are normalized over the four years of 
construction the total GHG emissions would be 2,394 MT CO2e/yr for the first four years and then 1,739 MT 
CO2e/yr after. Construction of the proposed project would generate finite quantities of approximately 2,618 metric 
tons (MT) of CO2 in 2011 and 2014 (refer to Table 6-4). Construction would contribute GHG emissions to a 
lesser extent than operation of the proposed project for which emissions occur annually over the lifetime of the 
project.  

Project Compliance with State Legislation 

To establish additional context in which to consider the order of magnitude of project-generated construction 
GHG emissions, it may be noted that facilities (i.e., stationary, continuous sources of GHG emissions) that 
generate greater than 25,000 MT CO2e/yr MT CO2/year are mandated to report their GHG emissions to the ARB 
pursuant to AB 32. As shown in Table 6-4, the highest annual estimated GHG emissions associated with 
construction of the proposed project would be approximately 784 MT CO2/yr. Absent any air quality regulatory 
agency–adopted threshold for GHG emissions, the proposed project would generate substantially fewer emissions 
than the 25,000 MT CO2e/year required for mandatory reporting, the 10,000 MT CO2e/yr MT CO2e/yr limit 
under AB 32s cap and trade program as defined under AB 32, the 10,000 MT CO2e/yr threshold for industrial 
projects adopted by South Coast Air Quality Management District (SCAQMD), and the 3,000 MT CO2e/yr 
threshold under consideration by the SCAQMD, and would slightly exceed the 1,100 MT CO2e/yr operational 
emissions threshold under consideration by the Bay Area Air Quality Management District (BAAQMD) for 
development projects (BAAQMD 2009). This information is presented for informational purposes only, and it is 
not the intention of DTSC to adopt 25,000, 10,000, 3,000, or 1,100 MT CO2e/yr as a numeric threshold. Rather, 
the intention is to put project-generated GHG emissions in the appropriate statewide context in order to evaluate 
whether the proposed project’s contribution to the global impact of climate change is considered substantial. 
Because construction-related emissions would be temporary and finite in nature, and below the minimum standard 
for reporting requirements under AB 32, and below thresholds adopted and being considered by regulating 
agencies; the proposed project’s GHG emissions would not be a considerable contribution to the cumulative 
global impact.  

Local Regulations 

San Bernardino County has adopted a series of policies designed to achieve a balance between development and 
environmental stewardship called Green County San Bernardino. Two of the policies include use of renewable 
energy and resource conservation. The San Bernardino policies are written to achieve, and if possible exceed, the 
measures proposed in AB 32.  

As shown in Table 6-4 above, emissions from new mobile and stationary sources of GHG’s associated with the 
proposed project would be well below adopted GHG significance thresholds (see discussed above). The existing 
and proposed standards and thresholds are presented above to help build a better understanding of where the 
various regulatory agencies are regarding regulations and guidance of GHG emissions. If a threshold from an air 
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district were to be utilized by the MDAQMD, the most applicable would be the SCAQMD as part of San 
Bernardino County is within the jurisdiction of this adjoining air district, and the County policies have been 
developed to participate in the regional compliance with AB-32. The proposed project is being implemented to  

Table 6-4 
Summary of Modeled Greenhouse Gas (CO2e) Emissions 

Source CO2e Emissions 

Direct Construction Emissions metric tons1 

2011 784 

2012 781 

2013 745 

2014 308 

Total Construction-Related Emissions 2,618 

Direct and Indirect Operational Emissions  metric tons/year1 

Mobile-Source Emissions 23 

Stationary Source2 1131 

Energy Consumption3 585 

Total Annual Emissions 1739 

Notes: CO2e = carbon dioxide equivalent. 
1 Construction, area-source, stationary-source and mobile-source emissions were modeled using the URBEMIS 2007 (v9.2.4) (Rimpo and 

Associates 2008) computer model, based on trip generation rates contained in the traffic analysis prepared for the project (Fehr & Peers 

2008), proposed land uses identified in the project description, and default model assumptions where detailed information was not available. 

URBEMIS accounts for emissions from vehicles and natural gas use. URBEMIS output is in units of tons carbon dioxide (CO2) per year, 

whereas a standard unit for reporting greenhouse gas (GHG) emissions is in metric tons CO2e/year. CO2 emissions were increased by 5% 

to account for other GHG gases, and tons were converted to metric tons using the factor of 0.91 metric tons per ton.  
2 Assumes the additional generator will result in 5,700 hours of use per year at 320 kW to serve Alternative E during peak electrical demand 

periods. 
3 Indirect emissions associated with stationary sources (increased energy consumption) were calculated using the California Climate Action 

Registry General Reporting Protocol (version 3.0) and the assumption of 1.6 million kilowatt-hours per year for electrical use for Alternative 

E. 

Notes: The values presented in above do not include the full life cycle of GHG emissions that may occur over the production/transport of 

materials used during construction of the project, solid waste disposal over the life of the project, or end of life of the materials and processes 

that would contribute to GHG emissions that occur as an indirect result of the project. Doing so would be speculative and would require 

analysis beyond the current state of the art in impact assessment and would lead to a false and misleading level of precision in reporting of 

project-related GHG emissions. Further, indirect emissions associated with in-state energy production, solid waste disposal, and wastewater 

treatment would be regulated under Assembly Bill (AB) 32 at the source or facility that would handle these processes. The emissions 

associated with off-site facilities in California would be closely controlled, reported, capped, and traded under AB 32 and California Air 

Resources Board programs. Therefore, this category of emissions would be consistent with AB 32 requirements. 

Refer to Appendix AQ for detailed assumptions and modeling output files. 

Source: Data modeled by AECOM in 2010. 

 

remove Chromium VI from groundwater.  This is consistent with San Bernardino County’s policy to achieve 
compliance with AB 32 through resource conservation as remediation of the existing groundwater would 
potentially avail the groundwater for other uses in the future.  Generally, it is important to note that 19% of the 
total energy consumed in the State of California is used to move water, maximizing the geographic range over 
which fresh water can be found for use in the State minimizes the need to move more water over greater 
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distances.  PG&E anticipates being able to offset some of the energy demands of the project with solar panels, 
however, to be conservative, this EIR did not assume use of solar panels when calculating the potential air 
emissions from the project. PG&E’s intent to use solar panels would be consistent with County policy. The GHG 
emissions are below the existing adopted applicable thresholds. The BAAQMD operational threshold of 1,100 
MT CO2e/yr for development projects does not apply to the proposed remediation project.  

The GHG emissions from the proposed project would add to the overall GHG emissions for the state and the 
planet as a whole. As identified in Section 4.2 (Air Quality) and under a worst case scenario, the proposed project, 
including the use of an additional generator for up to 5,700 hours per year at 320 kW (to serve Alternative E 
during peak electrical demand periods and when the IM-3 Facility is still in use), would not generate GHG 
emissions (either direct or indirect) in such quantities as to result in a significant adverse impact on global climate 
change. Because it is unclear at this time how long Alternative E and the IM-3 Facilities would need to be 
operational, this DEIR has conservatively assumed 5,700 hours per year of generator use throughout the life of the 
project. Therefore, implementation of the proposed project would not result in a substantial net increase of short-
term construction or long-term operation-related GHG emissions from mobile or stationary sources. Thus, 
project-generated emissions would not result in a cumulatively considerable net increase of GHGs. This 
cumulative impact would be less than significant.  

6.4.3 BIOLOGICAL RESOURCES 

The cumulative setting for biological resources consists of the project area and surrounding lands along with 
drainages that are connected to the project site, including the Colorado River. This setting generally consists of a 
mix of disturbed and relatively pristine natural landscape with a mix of biological communities consisting 
predominantly of upland desert interspersed with desert washes. 

The projects considered in this cumulative analysis could have varying cumulative effects on biological resources 
ranging from direct impacts on sensitive species and habitat to beneficial impacts resulting from implementation 
of conservation measures. The PG&E projects at the compressor station (1A, 1B, 1D, and 1E, and 1M), Quarry 
Operations (2C), Moabi Regional Park Improvements (5A), Pirate Cove Resort (5B), Topock Marina 
Improvements (7A), and the cathodic protection system (9A) would have a contribution to biological impacts 
within the local cumulative setting. Other projects, such as the Lower Colorado River MSCP (2A), the CMP at 
HNWR (3A), and Topock Marsh Water Infrastructure Improvement Project (3B) have contributory beneficial 
effects. 

Implementation of the proposed could result in impacts on biological resources. The proposed project would have 
potentially significant impacts related to development of project facilities in sensitive riparian habitats and waters 
protected under Section 404 of the Clean Water Act. Potentially significant impacts could also occur to sensitive 
species including special-status birds. Lastly, the proposed project could have significant impacts related to 
aquatic species in the Colorado River due to the potential use of freshwater intake. Mitigation Measures BIO-1, 
BIO-2a, BIO-2b, BIO-2c, BIO-3a, BIO-3b and BIO-3c would reduce these project impacts to less than 
significant. 

The proposed project would contribute incrementally to the cumulative loss of sensitive habitats in the project 
area from this and other projects, specifically those projects listed above that may impact riparian and wetland 
areas. Mitigation that has been identified for the proposed project would fully mitigate any loss of habitat 
(Mitigation Measures BIO-1, BIO-2a, BIO-2b, and BIO-2c,); thus, the project‘s contribution to cumulative 
sensitive habitat impacts is compensated for by project mitigation. 

Implementation of the project components would have potentially significant impacts on fish and fish habitat. 
This project would contribute incrementally to the cumulative impacts in the project area from this and other 
projects that may impact fish and their habitat. The other projects that could contribute incrementally would be 
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the other PG&E projects that would be implemented at the station and other projects such as the Moabi Regional 
Park and Topock Marina projects that may impact fish and their habitat. Mitigation that has been identified for the 
proposed project would fully mitigate any loss of fish and fish habitat (Mitigation Measures BIO-3a and BIO-
3b); thus, the project‘s contribution to cumulative fish and fish habitat impacts is compensated for by project 
mitigation. 

6.4.4 CULTURAL RESOURCES 

To analyze the cumulative impacts associated with cultural resources, including unique paleontological resources, 
a tiered approach is required to adequately characterize these impacts because of the different contextual layers 
associated with these resources. The setting for this analysis must be viewed from the perspective of the resources 
that are physically present within the project area (local scale), are associated with the portion of the Topock 
Cultural Area consisting of the project area (local scale), and within the broader regional geography associated 
with the Lower Colorado River Valley. These perspectives are discussed below. 

During the NACP, tribal representatives stated that the river tribes have cultural concerns for an integrated, inter-
related cultural landscape that extends along the Colorado River corridor from Hoover Dam (and perhaps beyond) 
to the mouth of the river. Within this larger area, tribal representatives stated that there are many areas of 
particular significance in Native American cultural traditions, of which the Topock Cultural Area is one. Native 
Americans also have concern for the archaeological sites within this river corridor as they are testament to their 
ancestors’ presence and history and for the regional landscape inclusive of landforms, water bodies (especially the 
river itself), groundwater, air quality, visual quality, and plants and animals. According to Native American 
tradition and religious beliefs, the Creator placed the tribes within this area as stewards of all creation. Many 
impacts have already occurred within the larger area, but Native American cultural representatives have reiterated 
that it is important to proceed with care, to avoid unnecessary impacts to previously undisturbed areas, and to 
consider the cumulative impacts projects have within this larger context. 

Implementation of the proposed project has the potential to impact known and unknown cultural resources as well 
as known and unknown unique archeological resources, during construction, operations and maintenance, and 
decommissioning activities. Potential cultural resource impacts could occur to the Topock Cultural Area, some of 
the approximately 80 identified cultural resources in the project area, and to as-yet-unidentified resources that 
may exist in unsurveyed areas or in buried contexts. These impacts are considered significant and unavoidable 
(Topock Cultural Area) or potentially significant (other identified and as yet undiscovered historical resources). 
Mitigation would reduce impacts through avoidance, monitoring, and standard treatment options for most cultural 
resources (Mitigation Measures CUL-1a, 1b, and 1c and CUL-2). However, even with the implementation of 
mitigation such as provision of access to the tribes and use of previously disturbed areas and existing physical 
improvements, significant impacts to the Topock Cultural Area and other historical resources within the project 
area are expected to be significant and unavoidable. As such, the proposed project contributes to this significant 
and unavoidable cumulative impact. 

For purposes of this cumulative impact analysis the Topock Cultural Area is considered at the local scale as 
described above. Project-related impacts on this resource can be reduced through implementation of Mitigation 
Measures CUL-1a, 1b, and 1c and CUL-2, but, as discussed in Section 4.4, cannot be fully mitigated due to the 
unique characteristics of this historical resource. The Topock Cultural Area has been subjected to many previous 
impacts, including the introduction of transportation, energy, and recreational facilities, as well as through 
construction of the IM-3 Facility and associated ground-disturbing activities undertaken in developing the Final 
Remedy. 

Implementation of the proposed project could also result in impacts on unique paleontological resources that may 
occur in certain formations within the project area. Mitigation Measure CUL-3 would reduce these potential 
impacts to a less-than-significant level through further investigation, monitoring by a qualified paleontologist, and 
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recovery, analysis, and curation of scientifically valuable fossil remains that may be discovered during ground-
disturbing activities. 

Finally, implementation of the proposed project could also result in impacts on human remains, including possible 
Native American burials and associated grave goods, which may occur in subsurface contexts within the project 
area. Mitigation Measure CUL-4 would reduce these potential impacts, but because of the unique nature of these 
resources, this would remain a significant impact even after implementation of this mitigation measure. 

As described above, there are several other projects that have already been implemented or may occur in the 
foreseeable future at or near the compressor station that are considered from the perspective of cumulative 
impacts as it relates to documented prehistoric and historic-era archaeological sites in the project area and 
surrounding vicinity. More broadly, the Lower Colorado River Valley contains a number of important geoglyphs 
or other cultural markers that are linked to Native American cultural traditions for tribes located throughout the 
region. These resources include intaglios, trails, dance paths/circles, dance staging areas, and “avenidas” (wide 
cleared paths) located throughout the region. Perhaps the most well-known geoglyphs in the region are the Blythe 
Intaglios, which include an anthropomoprphic and zoomorphic figure. Other intaglios in the Lower Colorado 
River Valley include the Black Point intaglios and geoglyphs in the Big Maria Mountains. According to certain 
tribes, the rituals and beliefs surrounding these geoglyph sites are integrated with one another and with the entire 
river corridor area. The ethnographic information strongly indicates that Yuman religious and cultural beliefs 
about the creation of the world, the history of Yuman culture, spiritual guidance about proper conduct, and the 
afterlife incorporate a range of landscape features, geoglyphs, and other cultural markers within this larger area. It 
has been suggested that the presence of intaglio features along the Colorado River between Pilot Knob and Spirit 
Mountain (of which the Topock Maze can be included) represents a pilgrimage route followed by Yuman-
speakers in prehistory (Earle 2005:38). 

Depending on the scope and locations of future projects within this region, the potential exists for cumulative 
impacts to occur with respect to identified and unidentified historical resources within the proposed project area, , 
and to alter the broader cultural features within the Lower Colorado River Valley. Some of these projects, such as 
the soil investigation and remediation activities (1D), AOC4 (1E), and the cathodic protection system (9A) 
involve substantial earthmoving activities that may further impact nearby known cultural resources at or near the 
station, as well as undocumented cultural resources that may occur in portions of the project area that have not yet 
been surveyed, or in buried contexts within the project area. 

The recent past and possible future PG&E projects at the compressor station such as the soil investigation and 
remediation, as well as the continued Quarry Operations (2C), and the continuing use and improvements at the 
Moabi Regional Park Improvements (5A), Pirate Cove Resort (5B), and Topock Marina (7A) have the potential 
to: (1) involve ground disturbing activities that would directly and substantially alter significant historical and 
paleontological resources; (2) bring additional people (e.g., work crews, residents, tourists) into the area that may 
result in increased rates of vandalism or off highway vehicle use, resulting in ground disturbance; (3) result in 
other environmental impacts that may further disrupt the Topock Cultural Area ; and (4) results in other 
environmental impacts that may disrupt the resources within the Lower Colorado River Valley(e.g., visual, noise, 
air quality). 

For example, development projects along the Colorado River (5A, 5B, and 7A) may bring relatively large 
numbers of new people into the area. Visitors associated with the development along the Colorado River may 
create ground disturbance or other environmental impacts in the Topock Cultural Area through recreational off-
highway vehicle use, off-trail hiking, and loud music. Finally, the recent past and continuing operation of IM-3 
(1L) has created an impact on the spiritual and cultural values associated with the Topock Cultural Area, as 
documented in the Final Settlement Agreement between PG&E and the Fort Mojave Indian Tribe (2006: 5). 

While mitigation measures would likely be implemented for the other future projects in the area to reduce impacts 
on historical and paleontological resources, there are no feasible mitigation strategies that would reduce impacts 
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on the Topock Cultural Area. Therefore, implementation of the proposed project would have significant impacts 
on this historical resource, and other projects could contribute incrementally to these impacts. The proposed 
project would result in cumulatively considerable contribution to a cumulative impact on cultural resources. The 
only method to fully addresses these impacts is total avoidance of any future activity; therefore, no feasible 
mitigation exists that would reduce this impact below the level of significance. However, significant impacts can 
be reduced by implementation of the measures described in Section 4.4 of this EIR. 

6.4.5 GEOLOGY AND SOILS 

Potential effects to geologic and soil conditions are typically considered site specific. Therefore, the cumulative 
impact setting for geology and soils consists of the project area and immediately adjacent properties. The scope of 
potential cumulative impacts is limited to the area that is physically affected by the project. 

Because of the limited extent of the cumulative setting for this resource topic, the projects listed in Table 6-3 that 
would be relevant to this analysis are the proposed PG&E activities at the compressor station and on adjacent 
properties (1A, 1B, 1D, and 1E, and 1M), the Topock Marina Improvements (7A), and the cathodic protection 
system (9A). The other listed projects would not be relevant to this analysis because the activities associated with 
those projects would not have any connection from a cumulative perspective, with the activities associated with 
this project. 

As indicated in Section 4.5, “Geology and Soils,” the site is located in an area considered to be a relatively low 
intensity ground shaking zone. The potential for seismic activity in this area is considered low because of the 
project area’s substantial distance from active faults. As such, any project components that may be constructed 
would not be subject to the effects of strong ground shaking that could result in risks to people or damage to 
structures. Further, all proposed facilities would be constructed in accordance with the requirements of the 
Uniform Building Code (UBC), including requirements for seismic design, and the policies and implementation 
measures of the County of San Bernardino 2007 General Plan Safety Element. From a cumulative impacts 
perspective, other projects that would be implemented at the PG&E site or on adjacent properties would be 
subject to the same level of threat from seismic shaking and would also be required to adhere to UBC building 
requirements for seismic design and to San Bernardino County policies. Although new facilities and other 
projects would be constructed in the future in this general area, there would be a very minimal increase in risk to 
people or property from seismic events because of the low-level of potential threat and established standards and 
policies that have been implemented to minimize any potential impacts. Any contribution to cumulative impacts 
related to seismic shaking would not be cumulatively considerable. 

A similar logic applies to cumulative impacts in the project region due to liquefaction. With the exception of areas 
along the banks of the Colorado River, the potential for liquefaction is minimal because of the deep groundwater 
table. Some facilities for the project and other projects on the above list will be constructed along the river banks 
where liquefaction has a higher potential to occur. Projects occurring along the riverbanks are relatively small 
projects (such as Moabi Regional Park) or consist of management plans for public lands that do not involve 
extensive development activities creating substantial new facilities. Any contribution to cumulative impacts 
related to liquefaction would not be cumulatively considerable. 

Other projects that are likely to occur in the project area (1A, 1B, 1D, 1E, 1M, 7A, and 9A), in particular project 
1D, and 1E would potential result in substantial earthmoving activity as it relates to soil remediation and 
investigation activities, and would contribute to a significant cumulative impact to soil erosion in the project area. 
The proposed project also has the potential to result in increased soil erosion from wind and water during 
construction activities. The magnitude of this potential impact would be reduced by implementation of Mitigation 
Measure GEO-1a, which would include grading and erosion control plans, a stormwater pollution prevention 
plan, and consistency with local policies. These are standard requirements for construction sites and would be 
required for all other projects that would be located in the project area. Although the project may contribute 
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incrementally to cumulative erosion impacts, adherence to standard construction practices and requirements 
would limit the magnitude of cumulative impacts from this project and other future projects. 

Project impacts involving differential compaction of soils and potential alterations of drainage patterns and 
erosion have been identified. This potential impact would be mitigated to less-than-significant levels through the 
implementation of Mitigation Measure GEO-1b. Considering the other projects that may be implemented at the 
compressor station, there is the potential for cumulative impacts to occur when the various PG&E projects are 
considered from a cumulative perspective. However, each of these individual projects would likely require 
implementation of similar measures and would be required to be in compliance with county standards, thereby 
reducing the potential for these potential impacts to be significant from a cumulative perspective. 

With implementation of project-specific Mitigation Measures GEO-1a and GEO-1b, the proposed project’s 
contribution to the overall cumulative effect would be reduced. Therefore, cumulative impacts related to 
differential compaction of soils and potential alterations of drainage patterns and erosion would be less than 
significant. The project would not cause any impacts related to expansive or unstable soils or subsidence and 
would therefore not contribute to any cumulative impacts. 

6.4.6 HAZARDOUS MATERIALS 

To assess cumulative impacts involving hazardous materials, the nature of the potential impacts would limit the 
cumulative setting to the project site itself and to other projects in the project vicinity. The PG&E projects listed 
in Table 6-3(1A, 1B, 1D, and 1E, and 1M) would be relevant. In addition, other relevant projects for this analysis 
include Quarry Operations (2C), Moabi Regional Park Improvements (5A), Pirate Cove Resort (5B), Topock 
Marina (7A), the cathodic protection system (9A), the Lower Colorado River MSCP (2A), and the Lower 
Colorado River MSCP CMP (3A). 

The project impact analysis indicates that chemicals used during the operation and maintenance phase of the 
proposed project could have the potential of release or spill, which could present safety hazards to workers or the 
environment. Impacts related to the generation of hazardous materials during construction, and decommissioning 
of the proposed project would also be potentially significant. Potentially significant impacts involving localized 
exposure to hazardous materials during activities during construction and decommissioning activities could result 
in localized hazardous material spills or incidents. All phases of the proposed project could also result in the 
reasonably foreseeable releases of chemicals associated with excavated or disturbed soils. These impacts are also 
considered localized, and Mitigation Measures HAZ-1, HAZ-2, and HAZ-3 would reduce these impacts to less 
than significant. All of these impacts are considered localized and would not contribute to other cumulative 
projects in the region. 

Of particular note are the proposed PG&E projects which involve compressor station refurbishment and 
remediation of soil contamination. If these projects are to occur within a similar time frame as the proposed 
project, the potential for hazardous materials releases during these activities would increase. However, Mitigation 
Measures HAZ-1, HAZ-2, and HAZ-3, as well as future site-specific health and safety precautions associated 
with the other likely projects, would reduce their impacts. Therefore, the proposed project would not have a 
considerable contribution to significant impacts related to hazardous materials, and impacts would be less than 
significant. 

Some of the other projects considered as part of this cumulative analysis would also have the potential to generate 
hazardous materials during construction. However, these projects would be required to comply with existing 
regulations that are designed to limit these kinds of impacts. Other projects on the compressor station and the 
improvement project at Moabi Regional Park have the potential to expose workers to hazardous materials because 
of their known presence at these two locations. These projects would require similar mitigation in the form of 
implementing health and safety plans that have the overall purpose of limiting the potential for exposure. Lastly, 
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during construction activities and potentially during operations and maintenance and decommissioning activities 
(when applicable), there is also a similar potential for the spill and release of hazardous materials during project 
implementation. 

Although implementation of this project may incrementally contribute to cumulative impacts involving hazardous 
waste, the contribution would not be cumulatively considerable. Standard mitigation measures and practices 
required within the context of existing laws and regulations would individually limit these impacts for each 
project and minimize any potential for significant cumulative impacts. 

6.4.7 HYDROLOGY AND WATER QUALITY 

Cumulative water resources impacts are assessed both at a local level and a broader watershed/aquifer level. The 
local-scale cumulative setting is important for assessing some impacts, but because of the nature of water 
resources, most environmental impacts extend beyond a local level and have the potential to impact a more 
extensive area. This potentially impacted area can include the portion of a drainage area that is downslope from 
the project site; for example, a project may generate additional runoff that may contribute to downstream flooding 
when consider in combination with other projects within the same watershed. 

The area around the compressor station is drained by a network of ephemeral washes that eventually flow into the 
Colorado River to the east of the project area. With respect to evaluating surface water quality and hydrology 
impacts, the PG&E projects (1A, 1B, 1D, and 1E, and 1M), the Quarry Operations (2C), the Topock Marina 
Improvements (7A), and the cathodic protection system (9A) are relevant to the cumulative analysis because they 
are located within the same drainage area. Impacts related to water quality from all phases of the proposed project 
could occur. Best management practices (BMPs) have been identified in Mitigation Measures HYDRO-1, 
HYDRO-2, and HYDRO-3, which would reduce impacts related to water quality to less than significant. The 
relevant cumulative projects described previously that would involve construction and operational activities that 
could have similar water resources impacts. The BMPs described in the impact analysis for this project would 
likely be similarly required as mitigation for water quality impacts for each of these other respective projects. 
Although it is possible than two or more of these projects may occur simultaneously, it is likely that these other 
projects may occur independently of one another and thus avoid the potential for compounding effects from 
simultaneous construction projects in the same area. For this reason, the proposed project may contribute 
incrementally to water quality impacts during the construction phase, but this impact is not cumulatively 
considerable. 

6.4.8 LAND USE AND PLANNING 

Cumulative land use impacts are generally assessed at both a local and a community scale. Land use compatibility 
issues are relevant at a local level as they involve the interrelationship between land uses associated with the 
project and neighboring properties. To assess cumulative impacts associated with plans, policies, or regulations, a 
community-level perspective is often used; however, for this project, a local-scale assessment would be 
appropriate. The compressor station site is bounded by HNWR property while PG&E property north of I-40 is 
bounded by Reclamation’s property to the east and south and Moabi Regional Park to the west and north. 
Cumulative projects from Table 6-3 that are relevant to these properties are used in the cumulative land use 
impacts assessment. 

The PG&E projects listed in Table 6-3 (1A, 1B, 1D, and 1E, and 1M) would be relevant. In addition, other 
relevant projects for this analysis include Quarry Operations (2C), Moabi Regional Park Improvements (5A), 
Pirate Cove Resort (5B), Topock Marina (7A), the Lower Colorado River MSCP (2A), the HNWR CMP (3A), 
and Topock Marsh Water Infrastructure Improvement Project (3B). The first four projects on this list consist of 
modifications, minor expansions, or a continuation of previously existing land uses. The last three projects are 
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plans for management of lands and resources near the Colorado River. Both of these have already been 
implemented to some degree. Some of the projects at the compressor station (1A, 1B, 1D, and 1E, and 1M) 
consist of operations and maintenance projects that are a continuation of existing operations. Projects related to 
remediation of soil investigation and remediation (1D) in the project area could have similar effects as the current 
proposed project, as much of it could be located on property managed by other land owners. Other projects in this 
area consist of either management plans for public lands and resources or improvements to existing land uses. 
When these projects are viewed from a cumulative perspective, potential cumulative land use impacts appear to 
be limited. None of these projects would result in changes to land use or nearby communities such that they 
would have a cumulative impact to land use. 

The other projects that are being evaluated as part of the cumulative land use analysis are not likely to have 
substantial land use impacts because of the scope and location of the projects. In addition, when the cumulative 
projects are viewed in combination with the proposed project there are not anticipated land use effects that could 
be compounded or exacerbated through this combination. For these reasons, the proposed project would not 
contribute to a significant cumulative land use impact. 

6.4.9 NOISE 

The assessment of cumulative noise impacts is performed at a local scale. Noise is generated from an activity that 
is in turn experienced by receptors close to the noise source. In the case of the compressor station, noise from the 
plant is experienced in the immediate vicinity of the plant. Noise from the compressor station activities comprises 
a component of the overall noise environment in combination with other noise sources in the area, such as traffic 
noise from I-40 and train operations on the Burlington Northern and Santa Fe railway line. 

From Table 6-3, projects that would be situated in the vicinity of the compressor station are evaluated as part of 
the cumulative noise analysis. This includes PG&E projects at the station (1A, 1B, 1D, and 1E), Quarry 
Operations (2C), and the improvements projects at Moabi Regional Park Improvements (5A), Topock Marina 
(7A), Pirate Cove Resort (5B), and the cathodic protection system (9A). These projects all have the potential to 
generate noise in the vicinity of the compressor station. However, measures would be in place for these projects to 
reduce impacts on a project-by-project basis such that noise remains localized and reduced to sensitive receptors. 

The noise analysis for the proposed project indicates that significant noise impacts would result from 
construction, operations and maintenance, and decommissioning. Mitigation Measures NOISE-1 and NOISE-2 
have been identified that would reduce these impacts to a less-than-significant level. In addition, the proposed 
project would generate noise that could expose the Topock Cultural Area (a place of worship for Native 
Americans) to levels that exceed the County’s standards or would conflict with Native American values 
associated with this resource. Mitigation Measures NOISE-3 would reduce, but not completely avoid, impacts to 
this receptor, and impacts would remain significant and unavoidable. 

The project site is located in an area that contains multiple noise sources, I-40 and the railroad in particular, that 
affect sensitive noise receptors in the area. Implementation of the proposed project has the potential to contribute 
to cumulative noise levels, when combined with the noise generated by other unrelated projects in this area. 
Projects at the compressor station will likely generate noise during construction, operations and maintenance, and 
decommissioning activities that may be comparable to the proposed project in magnitude. Depending on the 
timing for the implementation of these projects and the final form the projects take, these projects may have a 
significant cumulative noise impact on sensitive receptors in this area, depending on the effectiveness of noise 
mitigation measures and whether the projects are implemented concurrently. It is possible that the proposed 
project, if operating concurrently with other projects, could have a cumulative impact to sensitive noise receptors. 
However, mitigation measures proposed for the proposed project, as well as any other future activities at the 
project area related to future PG&E projects, would be reduced to less than significant through the 
implementation of mitigation measures. 
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6.4.10 TRANSPORTATION 

Cumulative transportation impacts are evaluated from the perspective of the local transportation network and from 
the broader regional transportation network. The transportation network includes local roads that serve the 
compressor station, Moabi Regional Park, and adjacent lands; and I-40, a major regional highway that serves 
northern Arizona and the Mojave Desert region of southern California. These roadways comprise the cumulative 
setting for the cumulative transportation impacts analysis. 

Traffic conditions for the Cumulative Year Horizon (2035) were assessed by applying a 1.7% annual growth rate 
to existing traffic volumes before adding project traffic to the roadway network. The growth rate was derived 
from the SCAG regional travel demand forecasting model. There are currently no plans for future roadway 
improvements along the study roadways or at study intersections, so no changes to the roadway network were 
assumed in the assessment of cumulative traffic conditions. 

Consistent with standard and acceptable analysis of cumulative impacts related to traffic, future traffic scenarios 
without and with project-related traffic are considered, as described below. 

► Cumulative No Project. This scenario provides the cumulative baseline for identifying cumulative impacts. 
The Cumulative No Project traffic volumes are developed by applying a growth factor to existing traffic 
volumes in the area and correspond to a 25-year planning horizon, or approximately the year 2035. 

► Cumulative (2035) plus Project. This scenario adds traffic generated with operations and maintenance of the 
site under each of the project components, described in the “Project Description” chapter, to the Cumulative 
No Project traffic estimates. 

The proposed project would generate additional traffic during the construction, operation and maintenance, and 
decommissioning phases. Based on the significance criteria described in Section 4.10, the project would result in 
a significant cumulative impact if the addition of project generated traffic would degrade intersection or roadway 
segment operations below an acceptable level of service. A significant impact would also occur if the proposed 
project added any traffic to an intersection or roadway segment projected to operate at an unacceptable level of 
service under the Cumulative No Project scenario. 

As shown in Tables 6-5 and 6-6, all roadway segments and study intersections are projected to operate at an 
acceptable level of service under the Cumulative No Project scenario. When project-generated traffic is added to 
the future cumulative condition, as indicated in Tables 6-5 and 6-6, all project area roadway segments and 
intersections would continue to operate acceptably and at level of service A, during construction, operations and 
maintenance, and decommissioning phases. Since all roadway segments and intersections would operate at 
acceptable levels in the future, there would be no cumulative traffic impact. And the proposed project’s 
contribution to future traffic levels is not considered to be considerable. Therefore no significant cumulative 
traffic impacts are anticipated. 

6.4.11 UTILITIES AND SERVICE SYSTEMS 

The compressor station currently discharges nonhazardous wastewater (i.e., domestic graywater and sewage) to 
on-site leach fields. Because of the limited extent of the cumulative setting for this resource topic, the projects that 
would be relevant are the proposed PG&E activities at the compressor station and on adjacent properties (1A, 1B, 
1D, 1E, 1M, and 9A). The construction, operation, and decommissioning of the proposed project facilities would 
not generate substantial amounts of domestic wastewater (sewage or gray water). In addition, the PG&E activities 
would similarly not be expected to generate substantial amounts of domestic wastewater. Because these are not 
wastewater-intensive facilities, cumulative wastewater impacts are not anticipated. 
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Table 6-5 
Cumulative plus Project—Roadway Segment Analysis 

Location Acceptable Volume Threshold1 Volume Acceptable? 
Cumulative (No Project) Conditions 
Park Moabi Road north of I-40 7,000 ADT 592 Yes 
Park Moabi Road south of I-40 7,000 ADT 65 Yes 
Cumulative plus Construction Conditions 
Park Moabi Road north of I-40 7,000 ADT 648 Yes 
Park Moabi Road south of I-40 7,000 ADT 85 Yes 
Cumulative plus Construction plus O&M Conditions 
Park Moabi Road north of I-40 7,000 ADT 650 Yes 
Park Moabi Road south of I-40 7,000 ADT 85 Yes 
Cumulative plus O&M plus Decommissioning Conditions
Park Moabi Road north of I-40 7,000 ADT 680 Yes 
Park Moabi Road south of I-40 7,000 ADT 93 Yes 
Cumulative plus Decommissioning Conditions
Park Moabi Road north of I-40 7,000 ADT 792 Yes 
Park Moabi Road south of I-40 7,000 ADT 131 Yes 
Notes: ADT = average daily traffic; I-40 = Interstate 40; O&M = operation and maintenance 
1 Based on the threshold in the County of San Bernardino 2007 General Plan. 

Source: Data compiled by Fehr & Peers in 2010 

 
Table 6-6 

Cumulative plus Project—Level of Service 
Location Control Peak Hour Delay (Seconds)1 LOS3 

Cumulative (Baseline) Conditions     
Park Moabi Road and I-40 eastbound on-/off-ramps SSSC a.m. 9.0 A 

p.m. 9.0 A 
Park Moabi Road and I-40 westbound on-/off-ramps SSSC a.m. 8.4 A 

p.m. 8.5 A 
Cumulative plus Construction Conditions 
Park Moabi Road and I-40 eastbound on-/off-ramps SSSC a.m. 9.0 A 

p.m. 9.2 A 
Park Moabi Road and I-40 westbound on-/off-ramps SSSC a.m. 8.7 A 

p.m. 8.6 A 
Cumulative plus Construction plus O&M Conditions 
Park Moabi Road and I-40 eastbound on-/off-ramps SSSC a.m. 9.0 A 

p.m. 9.3 A 
Park Moabi Road and I-40 westbound on-/off-ramps SSSC a.m. 8.7 A 

p.m. 8.7 A 
Cumulative plus O&M plus Decommissioning Conditions 
Park Moabi Road and I-40 eastbound on-/off-ramps SSSC a.m. 8.8²  A 

p.m. 9.2 A 
Park Moabi Road and I-40 westbound on-/off-ramps SSSC a.m. 8.6 A 

p.m. 8.6 A 
Cumulative plus Decommissioning Conditions 
Park Moabi Road and I-40 eastbound on-/off-ramps SSSC a.m. 9.2 A 

p.m. 9.3 A 
Park Moabi Road and I-40 westbound on-/off-ramps SSSC a.m. 8.9 A 

p.m. 8.7 A 
Notes: LOS = level of service; SSSC = side-street stop-control intersection; O&M = operation and maintenance  
1 For side-street stop-controlled intersections, delay for worst movement was calculated using the 2000 Highway Capacity Manual 

methodology. 

² LOS may improve at unsignalized intersections based on methodology applied for worst-approach delay.  
3 LOS A indicates little or no traffic delays (see Table 4.10-2). 

Source: Data compiled by Fehr & Peers in 2009 
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An estimated 1.8 million kilowatts are consumed by the compressor station and the IM-3 Facility. The City of 
Needles currently supplies the IM-3 Facility (1L) with electricity via their electrical distribution system. PG&E is 
a commercial customer. A rented generator (Isuzu Model 6WG1X) is used at the site of IM-3 for backup 
electricity and is permitted as California portable equipment through the MDAQMD (CH2M Hill 2006:1-4). The 
generator was used in 2009 for approximately 119 hours. During preparation of the FEIR, PG&E provided 
supplemental information on how electricity would be supplied for the 1.6 million additional kilowatt-hours 
needed to serve the proposed remedy while IM-3 continues operating. Potential sources of electricity for the 
proposed project would be supplemental power from the compressor station, a dedicated portable diesel-fuel 
generator (approximately 320 kW), small solar panels, or a combination thereof. These sources of electricity 
would be used either individually or in combination to meet the electrical demands of the project (PG&E 2010). 
Therefore, because existing and proposed sources can meet the cumulative electricity demand of the overall 
project, impacts would be less than significant to existing infrastructure. With regard to electricity, operation of 
the proposed project (primarily energy needed to move water through the remediation system) would require up 
to 1.6 million kilowatt-hours annually, in combination with the estimated 1.8 million kilowatts that are consumed 
with the past project IM-3 Facility. The City of Needles currently supplies the IM-3 Facility (1L) with electricity 
via their electrical distribution system. PG&E is a commercial customer. It is possible that the proposed project 
would generate electricity on-site using natural gas-fired generators that would draw fuel from the existing gas 
pipeline. If it is determined that the construction of new gas-fired generators on-site is necessary, they would be 
located within the project boundary. It is also possible that the proposed project could have an electric demand 
greater than what can be produced on-site, thereby requiring additional electric supply from the City of Needles. 
The amount of energy that would be supplied by the City of Needles, if any, is unknown at this time. However, if 
the demand is great enough, the system may require upgrades to improve reliability or expand capacity (generate 
additional electricity) from the City of Needles, which may result in environmental impacts. These impacts would 
need to be considered in light of anticipated projects that are expected to be served by the City of Needles. 
Because the extent of demand is not known, impacts related to electrical generation are considered potentially 
significant. Mitigation Measure UTIL-1 would reduce this potentially significant impact to a less-than-
significant level 

Cumulative impacts involving solid waste disposal must be assessed at a broad regional level because levels of 
services and changes in those levels affect service areas associated with available landfills in the region in 
question. As described previously in this DEIR, landfill capacity is be evaluated in terms of the facilities available 
within a reasonable distance, available total capacity, and maximum daily capacity. Increased cumulative demand 
for solid waste disposal associated with a project would potentially affect the provision of this service to a region 
as a whole, and the overall capacity of the disposal systems and facilities within the service areas. The Topock 
compressor station is a longstanding activity in this unincorporated part of San Bernardino County with an 
ongoing demand for solid waste disposal along with other communities in this immediate area and in the larger 
region. 

To evaluate cumulative impacts on solid waste disposal, the impacts associated with this project must be 
considered within the context of the regional growth trends presented previously in this section. A regional 
perspective is required for a couple of reasons. Of the landfills described in the solid waste disposal impact 
analysis, two of the facilities are anticipated to be closed in 3 to 4 years from the present time and the closest 
landfill has unknown capacity. Thus, a broader assessment of available facilities a greater distance from the 
compressor station and their respective capacities is necessary. 

As shown in Table 6-2, substantial population growth is expected in the project region during the next 20 years. 
The population growth in San Bernardino County is expected to be approximately 36% and the rate of growth in 
Mohave County would be even higher at 49%. These high rates of growth will increase the demand for public 
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services and utilities in the two-county area and have the potential to accelerate the rate at which landfill capacity 
is consumed. 

Implementation of the project components will contribute to the solid waste stream for the landfills in this region. 
The maximum expected contribution to the waste stream (from decommissioning of the proposed project) would 
comprise about 5% of the maximum daily capacity of the smallest landfill that may potentially be used (Barstow 
Sanitary Landfill). Based on this estimate, implementation of this project will contribute incrementally to the 
cumulative demand for solid waste disposal capacity. However, given the magnitude of this contribution 
compared to available future capacity, this would not be cumulatively considerable. 

6.4.12 WATER SUPPLY 

By virtue of its geographic location, water supply issues associated with the compressor station occur within a 
defined water setting associated with the Lower Colorado River in general and the Lower Colorado River Water 
Supply Project, specifically. The lack of available or feasibly obtainable water resources from outside the project 
area limits the analysis accordingly. 

The Colorado River system is currently experiencing a multiyear drought and is facing increasing demands in 
managing the river for water supplies, power generation, and environmental protection. The effects of climate 
change will likely exacerbate the major challenges facing the river system. Stakeholders are actively seeking ways to 
address these challenges and Reclamation has developed interim guidelines for shortages and coordinated operation 
of reservoirs. Nonetheless, there will likely be a significant adverse cumulative effect on Colorado River water 
supply as a result of past, current, and future projects associated with those in Table 6-3 as well as overall growth 
projections outlined in Table 6-2, without consideration of the proposed project. 

Implementation of the proposed project would require relatively modest amounts of water during the construction 
and decommissioning phases, and a negligible amount of water during operations. As a result of the 
decommissioning of the IM-3 Facility (1L), the project would result in a net reduction in water use compared to 
existing conditions. All of this water use is well within PG&E’s existing (Lower Colorado River Water Supply 
Project) contracted entitlement of 422 acre-feet annually. Because the project does not require substantial amounts 
of water and would not generate a demand for water that exceeds existing entitlements, the project does not make a 
considerable contribution to cumulative impacts on water supply. While, from a water supply perspective, the 
consumptive use associated with the project is very small, localized effects on the groundwater table near the 
freshwater extraction wells are possible. Depending on how the extraction wells are sited, existing nearby supply 
wells could be adversely affected. Mitigation Measure WATER-1 would require a hydrologic analysis during 
the design phase of the project to evaluate the proposed pumping rates for extraction, the potential cone of 
depression, and the extraction effect on any existing wells in proximity. With implementation of Mitigation 
Measure WATER-1, the project’s potential contribution to cumulative localized effects on the groundwater 
would be reduced to a less–than-significant level. 
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7 ALTERNATIVE BASELINE ANALYSIS PURSUANT TO THE 
SETTLEMENT AGREEMENT 

7.1 INTRODUCTION 

This chapter provides the analysis required by the stipulation and settlement agreement entered into on December 
18, 2006, in Fort Mojave Indian Tribe v. Department of Toxic Substances Control et al. (Superior Court of the 
State of California, Sacramento County [Case No. 05CS00437]), referred to in this chapter as the “Settlement 
Agreement” (see Appendix SA-1). The Settlement Agreement resulted from a writ of mandate and complaint filed 
by the Fort Mojave Indian Tribe (FMIT) that challenged, among other things, the legal basis for the DTSC’s 
authorization to construct IM-3 (including the treatment plant, related wells, and other facilities that compose the 
IM-3 Facility). While not admitting to the material allegations of the suit, DTSC agreed to the Settlement 
Agreement to resolve all issues between the parties in good faith and to avoid further litigation. Generally, the 
Settlement Agreement includes the following terms: 

► Before the final cleanup remedy is finalized, if PG&E proposes alternative locations for the IM-3 Facility, 
DTSC is required to promptly evaluate the proposal(s) in accordance with applicable laws, regulations, and 
requirements. If such a proposal is found by DTSC, in its discretion, to comply with applicable laws and 
regulations, would effectively remediate the contamination from the Topock site, within the confines of the 
law, and is consistent with protection of public health and safety and the environment, DTSC would authorize 
PG&E to move the IM-3 Facility as expeditiously as practicable. 

► DTSC must use its best efforts to provide an expedited time frame for a decision on a final remedy for the 
Topock site, to the maximum extent possible under the Hazardous Waste Control Law and CEQA. 

► DTSC is to move forward with the CEQA studies on the proposed final remedy for the Topock site according 
to a process that will recognize the FMIT’s spiritual and cultural interests, DTSC will work to establish a 
communication process with FMIT (which is further detailed in the Settlement Agreement) to discuss and 
consult on the remedy (see Appendix SA-1 pages 5–6). 

If the proposed final remedy involves locating or retaining any equipment or installation on the IM-3 site, DTSC 
is required, in exercising its discretion regarding any such equipment or installation, to evaluate significant 
environmental effects on cultural and biological resources on the site based on the environmental setting 
(e.g., conditions) at the site as of January 2004 (before development of the IM-3 Facility). Specifically, 
Attachment A, Section C of the Settlement Agreement includes the following requirement: 

DTSC will immediately initiate CEQA studies on the proposed final remedy for the Topock Site 
according to a process that will recognize the FMIT’s interests. In the event that the proposed 
final remedy for the Topock Site includes locating or retaining any equipment or installations on 
the IM-3 Site, DTSC will, in exercising its discretion regarding any such equipment or 
installation, and in compliance with applicable laws and regulations, including but not limited to 
CEQA, evaluate the significant environmental effects on cultural and biological resources on the 
IM-3 Site based upon the environmental setting as of January 2004, to the maximum extent 
permitted by CEQA. 

This chapter specifically considers the potentially significant environmental impacts on biological and cultural 
resources of locating or retaining any equipment or installation on the IM-3 site as part of the potential final 
remedies, consistent with the Settlement Agreement. The IM-3 site is defined as the parcel owned by FMIT for 
which PG&E has an exclusive for remediation-related purposes and identified as San Bernardino County 
Assessor’s Parcel Number 650-151-06 on which the IM-3 site is currently located (see Exhibit 7-1). 
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As described in Chapter 3, the final design and exact location of proposed facilities is not known at this time. 
However, the project area boundary for both remediation facilities and monitoring wells does include the location 
of the IM-3 site. Therefore, it can be assumed that infrastructure associated with the proposed project could be 
located at the location of the IM-3 site. The project facilities that could occur within the IM-3 site are limited to 
freshwater injection wells, injection wells for carbon-amended water, monitoring wells, associated utility and 
pipeline trenches and reductant storage facilities and photovoltaic or electric generator stations. In addition, as 
part of the proposed project, IM-3 would be decommissioned when it is determined by DTSC and the U.S. 
Department of the Interior that the facility is no longer needed.. More detail on the physical attributes of these 
facilities and the proposed construction and decommissioning activities is provided in Chapter 3. 

Generally, under CEQA, the significance of the potential impacts of a project should be compared to “existing 
physical conditions” of the environment (CEQA Guidelines, Sections 15125[a] and 15125[e]). (See Communities 
for a Better Environment v. South Coast Air Quality Management District, California Supreme Court Case No. 
S161190 (March 15, 2010).)  In reviewing an agency’s exercise of “discretion to deviate from the time-of-review 
baseline,” courts defer to the agency’s decision if it is supported by substantial evidence. (See Fat v. County 
of Sacramento [2002] 97 Cal. App. 4th 1270, 1278, which states that the existing environment at the time an 
action is commenced can be used as the baseline [or setting] for determining whether an EIR is required, even 
when unauthorized development had occurred previously on the same site.) 

Based on a review of the Settlement Agreement, relevant case law, and relevant sections of the CEQA statute and 
CEQA Guidelines, DTSC determined that the requirements of the Settlement Agreement should be addressed in a 
stand-alone chapter of the EIR—this chapter. This approach allows the environmental analysis provided in 
Chapter 4 to establish a consistent approach to the existing conditions baseline generally required by CEQA, with 
this chapter providing the additional information stipulated in the Settlement Agreement. 

The analysis contained in this chapter is at an equal level of detail when compared to the biology and cultural 
resource impact analyses contained in Chapter 4. To avoid repetition, detailed information that is provided in 
Chapter 4 and remains unchanged for the purposes of this analysis is cross-referenced, rather than repeated herein. 

Table 7-1 provides a summary of the findings of this chapter, which are described in more detail in Sections 7.2 
and 7.3. In addition, the Summary of this EIR contains a summary of how the impacts and mitigation measure for 
the proposed project would be different if DTSC adopted mitigation measures based on a 2004 baseline. 

7.2 BIOLOGICAL RESOURCES ANALYSIS 

Using January 2004 as the baseline for environmental analysis, this section considers the effects on biological 
resources that would result from implementation of the proposed project. The project facilities that could occur 
within the IM-3 site are limited to freshwater injection wells, injection wells for carbon-amended water, 
monitoring wells, and associated utility and pipeline trenches. In addition, as part of the proposed project, the 
existing IM-3 treatment plant would be decommissioned. 

7.2.1 JANUARY 2004 SETTING 

Little documentation exists regarding biological conditions at the IM-3 site in January 2004; however, a baseline 
study occurred in August 2004 in support of implementation of IM-3 (before construction of IM-3). In September 
2004, the biological impacts from implementation of IM-3 were considered in Final Biological Resources 
Investigations for Interim Measures No. 3: Topock Compressor Station Expanded Groundwater Extraction and 
Treatment System San Bernardino County, California, prepared for PG&E by CH2M HILL (PG&E 2004a). In 
addition, aerial photos taken before and after construction of the IM-3 facilities were examined as part of the 
analysis conducted for this EIR to qualitatively assess the site setting. 
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Source:   Provided by CH2M Hill in 2007 

IM-3 Site and Surrounding Parcels Exhibit 7-1 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

Biological Resources 
Impact BIO-1: Substantial 
Adverse Effects on Waters 
of the United States and 
riparian Habitat. 

Implementation of the proposed 
project could result in fill of wetlands 
and other waters of the United States 
under USACE and DFG jurisdiction, 
as well as potential removal of 
riparian vegetation along the 
Colorado River. This impact is 
potentially significant. 

Biological Resources Mitigation Measure BIO-1: Areas of 
sensitive habitat in the project area have been identified during 
project surveys. These areas include floodplain and riparian areas, 
wetlands, and waters of the United States. Habitats designated by 
DFG as sensitive, including desert washes and desert riparian, are 
also included. To the extent feasible, elements of the project shall 
be designed to avoid direct effects on these sensitive areas. During 
the design process and before ground disturbing activities, a 
qualified biologist shall coordinate with PG&E to ensure that the 
footprints of construction zones, drill pads, staging areas, and 
access routes are designed to avoid disturbance of sensitive habitats 
to the extent feasible. DTSC shall be responsible for enforcing 
compliance with design and all preconstruction measures. 

If during the design process it is shown that complete avoidance of 
habitats under USACE jurisdiction is not feasible, the Section 404 
permitting process , or the substantive equivalent per CERCLA 
Section 121(e)(1), shall be completed, or the substantive equivalent 
per CERCLA Section 121(e)(1). In either event,  and the acreage of 
affected jurisdictional habitat shall be replaced and/or rehabilitated 
to ensure “no-net-loss”. 

Before any ground-disturbing project activities begin in areas that 
contain potentially jurisdictional wetlands, the wetland delineation 
findings shall be documented in a detailed report and, if applicable, 
shall be submitted to USACE for verification as part of the formal 
Section 404 wetland delineation process and to DTSC. If 
applicable, for all jurisdictional areas that cannot be avoided as 
described above, authorization for fill of wetlands and alteration of 
waters of the United States shall be secured from USACE through 
the Section 404 permitting process before project implementation. 
Alternately, the substantive equivalent of the Section 404 
permitting process shall be complied with by ensuring that the 
acreage of jurisdictional wetland affected shall be replaced on a 
“no-net-loss” basis in accordance with the substantive provisions of 
USACE regulations. Habitat restoration, rehabilitation, and/or 
replacement shall be at a location and by feasible methods 
agreeable to USACE, or, alternately, consistent with USACE 
methods, and consistent with the purpose and intent of applicable 

With a January 2004 baseline, this impact and 
recommended mitigation measure would 
remain unchanged. Waters of the United 
States and riparian habitats have the potential 
to occur in Bat Cave wash, which is partially 
located within the IM-3 site. Specifically, the 
Mojave wash habitat type is a desert riparian 
vegetation that is located within Bat Cave 
wash. These extent (e.g., acreage) of potential 
impacts would not differ when comparing an 
analysis using a 2004 baseline to an analysis 
using the baseline at the time the NOP was 
issued (May 2008) because the construction 
of the IM-3 Facility did not affect these 
habitats. 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

county and agency policies and codes. Minimization and 
compensation measures adopted through any applicable the 
permitting processes shall be implemented. 

Alternately, if USACE declines to assert jurisdiction because it 
determines that CERCLA Section 121(e)(1) applies, the substantive 
equivalent of the Section 404 permitting process shall be complied 
with by ensuring that the acreage of jurisdictional wetland affected 
is be replaced on a “no-net-loss” basis in accordance with the 
substantive provisions of USACE regulations. Habitat restoration, 
rehabilitation, and/or replacement shall be at a location and by 
feasible methods consistent with USACE methods, and consistent 
with the purpose and intent of applicable county and agency 
policies and codes. Minimization and compensation measures 
adopted through any applicable permitting processes shall be 
implemented. In any event, a report shall be submitted to DTSC to 
document compliance with these mandates. 

If during the design process it is shown that complete avoidance of 
habitats under DFG jurisdiction (such as changes to the natural flow 
and/or bed and bank of a waterway) is infeasible, a Section 1602 
streambed alteration agreement shall be obtained from DFG , or the 
substantive equivalent per CERCLA Section 121(e)(1),and affected 
habitats shall be replaced and/or rehabilitated. If complete 
avoidance of identified riparian habitat is not feasible, the acreage 
of riparian habitat that would be removed shall be replaced or 
rehabilitated on a no-net-loss basis in accordance with DFG 
regulations and, if applicable, as specified in the streambed 
alteration agreement, if needed. Habitat restoration, rehabilitation, 
and/or replacement shall be at a location and by methods agreeable 
to DFG, or substantively consistent with DFG methods, and 
consistent with the purpose and intent of applicable county policies 
and codes, as well as those policies outlined under the respective 
federal agency guidance documents. Minimization and 
compensation measures adopted through the permitting process 
shall also be implemented. Restoration of any disturbed areas shall 
include measures to achieve “no-net-loss” of habitat functions and 
values existing before project implementation. These measures 
shall be achieved by developing and implementing a habitat 
restoration plan submitted to DFG, BLM, and USFWS that is 
agreeable to these agencies, or, alternately, through the 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

implementation of a habitat restoration plan consistent with the 
substantive policies of DFG, BLM, and USFWS. The plan shall 
include a revegetation seed mix or plantings design, a site grading 
concept plan, success criteria for restoration, a monitoring plan for 
achieving no net loss of habitat values and functions, and an 
adaptive management plan. 

Alternately, if DFG declines to assert jurisdiction because it 
determines that CERCLA Section 121(e)(1) applies, and during the 
design process it is shown that complete avoidance of habitats 
under DFG jurisdiction (such as changes to the natural flow and/or 
bed and bank of a waterway) is infeasible, the substantive mandates 
of a streambed alteration agreement shall be implemented, and 
affected habitats shall be replaced and/or rehabilitated. If complete 
avoidance of identified riparian habitat is not feasible, the acreage 
of riparian habitat that would be removed shall be replaced or 
rehabilitated on a “no-net-loss” basis in accordance with DFG 
regulations and, if applicable. Habitat restoration, rehabilitation, 
and/or replacement shall be at a location and by methods agreeable 
to DFG and consistent with the purpose and intent of applicable 
county policies and codes, as well as those policies outlined under 
the respective federal agency guidance documents. Minimization 
and compensation measures adopted through the permitting process 
shall also be implemented. Restoration of any disturbed areas shall 
include measures to achieve “no-net-loss” of habitat functions and 
values existing before project implementation. These measures 
shall be achieved by developing and implementing a habitat 
restoration plan developed consistent with the substantive policies 
of DFG, BLM and USFWS. The plan shall include a revegetation 
seed mix or plantings design, a site grading concept plan, success 
criteria for restoration, a monitoring plan for achieving no net loss 
of habitat values and functions, and an adaptive management plan.. 

Impact BIO-2: Adverse 
Effects on Sensitive 
Species 

Implementation of the proposed 
project could result in impacts to 
avian and terrestrial species, either 
directly or through habitat 
modifications. Specifically, the 
implementation of the proposed 
project would have potential impacts 

Biological Resources Mitigation Measure BIO-2a: To the extent 
feasible, the project implementation plans shall be designed to 
minimize removal of habitat for special-status birds. During the 
design process and before ground disturbing activities, a qualified 
biologist shall coordinate with PG&E to ensure, through 
coordination with the biologist, that the footprint of project element 
and construction zones, staging areas, and access routes are 

With a January 2004 baseline, this impact and 
recommended mitigation measure would 
remain unchanged. Impacts to Bat Cave wash 
and associated Mojave wash habitat could 
affect sensitive riparian habitats and 
associated suitable habitat for sensitive bird 
species. Because sensitive habitats could be 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

to special-status birds and their 
habitat, as well as the desert tortoise. 
This impact is potentially 
significant. 

designed to avoid direct or indirect effects habitat and nesting 
habitat for other special-status species to the extent feasible. DTSC 
shall guarantee will ensure compliance with all preconstruction and 
construction phase avoidance measures identified during this 
process and included in any design plans. Vegetation removal and 
other activities shall be timed to avoid the nesting season for 
special-status bird species that may be present. The nesting cycle 
for most birds in this region spans from March 15 through 
September 30. 

Preconstruction breeding surveys shall be conducted during the 
general nesting period, which encompasses the period from March 
15 to September 30, if the final design of the project could result in 
disturbance or loss of active nests of special-status bird species. If 
vegetation removal or other disturbance related to implementation 
of the project is required during the nesting season, focused surveys 
for active nests of special-status birds shall be conducted prior to 
initiating such activities. A qualified biologist shall conduct 
preconstruction surveys to identify active nests that could be 
affected. The appropriate area to be surveyed and timing of the 
survey may vary depending on the activity and species that could be 
affected. For the Yuma clapper rail, the preconstruction surveys 
shall specifically identify habitat within 300 feet of construction 
areas, in accordance with the substantive policies of USFWS, 
including those set out in USFWS protocols. 

Before the initiation of project elements that could result in 
disturbance of active nests or nesting pairs of other special-status 
birds, a qualified biologist shall be consulted to identify appropriate 
measures to minimize adverse impacts during the construction 
phase of the project. If deemed appropriate for the final project 
design because of the potential for impacts, minimization measures 
will include focusing construction activities that must be conducted 
during the nesting season to less-sensitive periods in the nesting 
cycle, implementing buffers around active nests of special-status 
birds to the extent practical and feasible to limit visual and noise 
disturbance, conducting worker awareness training, and biological 
monitoring (including noise monitoring to determine if construction 
noise at the edge of suitable nesting habitat is elevated above 60 
dBA Leq or ambient levels). 

affected, impacts on other special-status bird 
species (e.g., crissal thrasher [Toxostoma 
bendirei]) could occur; therefore, these 
impacts would be potentially significant 
under the 2004 baseline scenario. These 
potential impacts would not differ when 
comparing an analysis using a 2004 baseline 
to an analysis using the baseline at the time 
the NOP was issued (May 2008) because the 
construction of the IM-3 Facility did not 
affect these habitats. It should be noted that 
habitat for several of the bird species 
addressed in Chapter 4 are not present on the 
IM-3 site (i.e., southwestern willow 
flycatcher [Empidonax trailii extimus], and 
Yuma clapper rail [Rallus longirostris 
yumanensis]). 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

An avoidance and minimization plan for special status bird species, 
as defined in Table 4.3-3 and those species protected under the 
federal Migratory Bird Treaty Act, including the Yuma clapper rail, 
shall be developed and implemented in consultation with USFWS, 
and agreed upon by DTSC. Avoidance and impact minimization 
measures, such as prohibiting construction near or in sensitive bird 
habitat, limiting construction during breeding seasons, requiring an 
on-site biological monitor, and others shall be included in the 
design plan and implemented to the extent necessary to avoid 
significant impacts to sensitive bird species. 

Biological Resources Mitigation Measure BIO-2b: Disturbance 
of Desert Tortoise and Loss of Habitat. In areas where impacts to 
potential desert tortoise habitat are unavoidable, measures outlined 
in the PBA and in the USFWS letter concurring with the PBA, shall 
be implemented, as described below. To the extent feasible and 
practicable, project construction shall be designed to minimize 
removal of habitat for the desert tortoise. Before any ground-
disturbing project activities begin, a USFWS-authorized desert 
tortoise biologist shall identify potential desert tortoise habitat in 
areas that could be affected by the final project design. Through 
coordination with the authorized biologist, PG&E shall ensure that 
the footprints of project elements and construction zones, staging 
areas, and access routes are designed to avoid direct or indirect 
effects on potential desert tortoise habitat, to the extent feasible and 
practicable. In areas where impacts to potential desert tortoise 
habitat are unavoidable, measures outlined in the PBA and in the 
USFWS letter concurring with the PBA, shall be implemented. 
These measures include the presence of a USFWS-authorized 
biologist onsite who will examine work areas and vehicles for the 
presence of desert tortoises, and who will conduct preconstruction 
desert tortoise surveys in areas where unavoidable impacts to 
tortoise habitat would occur. 

If feasible, the preconstruction desert tortoise surveys would 
coincide with one of the two peak periods of desert tortoise activity 
(i.e., if feasible, the surveys should be conducted in either the 
period from April through May, or from September through 
October). The preconstruction surveys shall be in full accordance 
with substantive requirements of USFWS protocols. 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

Before the initiation of project elements that could result in 
disturbance of desert tortoises or desert tortoise habitat, a USFWS-
authorized desert tortoise biologist shall be consulted to identify 
appropriate measures to minimize adverse impacts. Minimization 
measures are likely to include micro-siting structures, pipelines, and 
access roads in previously disturbed areas or in areas with sparse 
scrub vegetation, conducting worker awareness training, and 
conducting biological monitoring. 

Biological Resources Mitigation Measure BIO-2c: Impacts on 
Special-Status Species and Habitats During Decommissioning. 

To avoid impacts on special-status species that may occur within 
the project area as a result of decommissioning activities, an 
avoidance and minimization plan shall be developed and 
implemented through consultation with DFG, BLM, and USFWS. 
These measures shall be based on surveys conducted prior to 
decommissioning, and during the breeding season (as previously 
defined in this EIR for each species or suite of species). Restoration 
of any disturbed areas shall include measures to achieve a no-net-
loss of habitat functions and values existing prior to project 
implementation. These measures shall be achieved by developing 
and implementing a habitat restoration plan submitted to DFG, 
BLM, and USFWS that is agreeable to these agencies. The plan 
shall include a revegetation seed mix or plantings design, a site 
grading concept plan, success criteria for restoration, a monitoring 
plan for achieving a no-net-loss of habitat values and functions, and 
an adaptive management plan. 

Impact BIO-3: Impacts to 
Aquatic Species and 
Habitat. 

If selected as part of the final 
remedy, construction of the 
freshwater intake structure element 
of the proposed project could 
preclude fish from spawning habitat 
or interfere with preferred habitat. In 
addition, operation of the water 
intake structure within the Colorado 
River could cause mortality to fish, 
including special-status species. 
Increased sedimentation and 
turbidity, the release of 

Biological Resources Mitigation Measure BIO-3a: Hydrology & 
Water Quality Mitigation Measure HYDRO-1 shall be implemented 
in order to reduce water quality impacts related to erosion and 
pollutant runoff through implementation of BMPs. In addition, 
installation of the cofferdam and dewatering a portion of the 
proposed intake structure site during fish screen construction may 
result in fish stranding. PG&E and their contractor shall coordinate 
with a qualified fisheries biologist to develop and implement a Fish 
Rescue Plan. The fish rescue effort would be implemented during 
the dewatering of the area behind the cofferdam and would involve 
capture and return of those fish to suitable habitat within the river. 

The fish rescue plan shall identify and describe the following items: 

With a January 2004 baseline, this impact and 
recommended mitigation measure would 
remain unchanged. The location of the impact 
is outside of the IM-3. 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

contaminants, and standing during 
construction activities could also 
impact fish habitat and movement in 
the Colorado River. These impacts 
would be potentially significant. 

collection permits needed, fish capture zones, staffing, staging 
areas, fish collection and transport methods, species prioritization, 
resource agency contacts, fish handling protocols, fish relocation 
zones, site layout and progression of dewatering and fish rescue, 
and records and data. To ensure compliance, a fisheries biologist 
shall be present on-site during initial pumping (dewatering) 
activities and to oversee the fish rescue operation. 

Biological Resources Mitigation Measure BIO-3b: To restore, 
replace, or rehabilitate habitat impacted by the intake structure, 
PG&E shall implement the measures described below. Unless as 
provided below, PG&E shall confer with DFG regarding potential 
disturbance to fish habitat and shall obtain a streambed alteration 
agreement, pursuant to Section 1602 of the California Fish and 
Game Code, for construction work associated with intake structure 
construction; PG&E shall also confer with DFG pursuant to the 
CESA regarding potential impacts related to the loss of habitat or 
other operational impacts on state-listed fish species, respectively. 
PG&E shall comply with all requirements of the streambed 
alteration agreement and any CESA permits to protect fish or fish 
habitat or to restore, replace, or rehabilitate any important habitat 
on a “no-net-loss” basis. 

Alternatively, if DFG declines to assert jurisdiction because it 
determines that CERCLA Section 121(e)(1) applies, the project 
proponent shall consult with DFG regarding potential disturbance 
to fish habitat and shall meet the substantive policies of a streambed 
alteration agreement and of the CESA for construction work 
associated with intake structure construction and operations. PG&E 
shall comply with all substantive requirements of the streambed 
alteration agreement and CESA to protect fish and fish habitat or to 
restore, replace, or rehabilitate any important habitat on a “no-net-
loss” basis and to operate the facility in accordance with CESA to 
ensure no net loss of habitat function. 

Additionally, PG&E shall consult with USACE regarding the need 
to obtain permits under section 404 of the CWA and section 10 of 
the Rivers and Harbors Act. In conjunction with these permitting 
activities, the USACE must initiate consultation with USFWS 
under Section 7 of the Federal ESA regarding potential impacts of 
the proposed project on federally listed fish species due to the loss 
of habitat on federally listed fish species. PG&E shall implement 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

any additional measures developed through the ESA Section 7 
processes, or its equivalent, to ensure “no-net-loss” of habitat 
function. 

Alternatively, if USACE and/or USFWS decline to assert 
jurisdiction because it determines that CERCLA Section 121(e)(1) 
applies, PG&E shall confer with USFWS regarding potential 
disturbance to federally listed fish species and federally listed fish 
species habitat and shall meet the substantive mandates under 
Section 7 of the Federal ESA regarding potential impacts to fish or 
to habitat of federally listed fish species. PG&E shall implement 
any additional measures developed through that processes, 
including compliance with the substantive requirements of all of 
what would be permit conditions if not exempt pursuant to 
CERCLA, and to ensure “no-net-loss” of habitat function. 

Because the type and extent of habitat potentially impacted is 
unknown, PG&E shall have an instream habitat typing survey 
conducted in the area potentially affected by the intake 
construction. Further, cooperation with USFWS and other fisheries 
biologists shall determine suitable and acceptable location(s) for the 
intake structure(s) to avoid spawning habitat of special-status fish 
species. PG&E shall avoid habitat modifications, especially to 
habitat that is preferred by native fishes for spawning or rearing 
including side channels, cobble or gravel bars, and shallow 
backwaters. If these habitat types cannot be avoided, any disturbed 
habitat will be restored or replaced to achieve “no-net-loss” of 
habitat types and values as described above. 

Biological Resources Mitigation Measure BIO-3c: Both screened 
and unscreened diversions can entrain larval life stages of fish. For 
example, adverse effects to early life stages of fish could occur if 
diversions coincide with planktonic larval life stages that occur 
during summer months, a period of high entrainment vulnerability. 
Prior to operation of the intake structure, PG&E shall consult with 
USFWS and DFG to determine the most vulnerable time of the year 
for entrainment or impingement of razorback sucker and bonytail 
chub eggs or larvae. 

PG&E shall install a state-of-the-art positive-barrier fish screen that 
would minimize fish entrainment and impingement at the intake 
structure. The fish screen shall be designed in accordance with DFG 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

and the National Marine Fisheries Service criteria, with specific 
consideration given to minimizing harm to fish eggs and other early 
life stages. 

To ensure that the fish screen operates as intended and reduce the 
risk of impacts, long-term monitoring of the operations and 
maintenance of the positive-barrier screen shall be conducted. 
Monitoring at the onset of diversions through the intake shall 
include approach velocity measurements immediately after the 
positive-barrier screen operations begin, with fine-tuning of 
velocity control baffles or other modifications as necessary, to 
achieve uniform velocities in conformance with the screen criteria 
established by regulatory agencies. 

Cultural Resources 
Impact CUL-1: Cause 
Substantial Adverse 
Change in the Significance 
of a Historical Resource as 
Defined in CEQA 
Guidelines Section 
15064.5. 

 The proposed project would have a 
substantial adverse impact on the 
Topock Cultural Area, which is 
considered a historical resource 
because of its historic (and 
continuing) importance to 
representatives of the Fort Mojave 
Indian Tribe and certain other 
Yuman-speaking tribes in the lower 
Colorado River region. The area in 
which ground-disturbing activities 
and facilities would be located has 
been designed to avoid the NRHP- 
listed and NRHP- and CRHR-
eligible site CA-SBR-219 (Loci A, 
B, and C, of the Topock Maze), 
which is an integral part of the 
Topock Cultural Area, such that no 
direct physical impacts would occur 
in these areas. However, because of 
the introduction of additional 
infrastructure, ground-disturbing 
activity, and overall nature of 
modern intrusions associated with 
the proposed project, the changes to 

Mitigation Measure CUL-1a: During Design, Construction, 
O&M, and Decommissioning Implement Measures to Avoid, 
Minimize, or Mitigate Impacts on Cultural Resources. 

Establishment of a cultural impact mitigation program and a 
Corrective Measures Implementation Workplan (CMI Workplan), 
with specific activities stipulated for each phase of the project, will 
reduce the potential for impacts on historical resources within the 
project area, and will help preserve the values of and access to the 
Topock Cultural Area for local tribal users. As detailed below, 
measures will be implemented to avoid known resources, re-use 
existing disturbed areas to the extent feasible and consistent with 
the Final Remedy, allow for tribal input to the final design and 
maintain access for tribal users during design, construction, 
operation, and decommissioning activities, as appropriate. During 
construction, a Worker Education Program and regular 
archaeological and tribal monitoring will be implemented, and 
measures intended to reduce the potential for incursion by outside 
parties will be strengthened.  

Mitigation during the design, construction, O&M, and 
decommissioning phases includes these specific actions: 

CUL-1a-1: During development of the final design and the 
construction, operation, and decommissioning 
phases of the project, PG&E shall carry out and 

With a January 2004 baseline, this impact and 
recommended mitigation measures would 
remain unchanged. Because of the avoidance, 
impact minimization, site monitoring 
program, and tribal consultation 
communication procedures that have been in 
place, the baseline condition of the 
unevaluated cultural sites has not changed 
substantially. The potential for the loss or 
damage of known cultural resources sites 
would remain, including impacts to the 
Topock Cultural Area. Sixty-four 
archaeological resources (sites and isolated 
finds) identified in the “Cultural Resources” 
section are within the boundaries of the IM-3 
site and may be affected by facilities 
associated with the proposed project, 
regardless of the date of the baseline. 

In January 2004, a protective cap was placed 
on a portion of site CA-SBR-2910(remnant 
segments of Route 66) as a mitigation 
measure for the IM-3 Facility to protect the 
site from project-related truck traffic.  
Presuming that the cap did not exist, 
additional measures would need to be 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

the character, nature, and use of the 
historical resource the proposed 
project would indirectly affect the 
Topock Maze environment. Such 
activities would also directly and 
indirectly adversely affect the 
Topock Cultural Area. Further, as 
discussed further in Section 4.1 
(“Aesthetics”) and Section 4.9 
(“Noise”) of this EIR, the 
construction of new modern features 
such as wells and water pipelines 
would be inconsistent with the 
setting and visual and auditory 
characteristics of the Topock 
Cultural Area that contribute to its 
historical significance to certain 
Native American tribes.  As 
expressed by tribal stakeholders 
during the NACP, numerous project-
related and project-induced activities 
would materially affect the cultural 
significance of the Topock Cultural 
Area and affect cultural practices 
associated with that area. These 
include: 
► Construction of wells, pipelines, 

access roads, and other project 
facilities would damage the 
land, plants (including those 
with ethnobotanical use) and 
animals, air, water, and other 
physical features of the Topock 
Cultural Area, all of which 

require all subcontractors to carry out all 
investigative, testing, and remediation 
activities, including all supporting operations 
and maintenance activities, in ways that avoid, 
minimize, and mitigate significant adverse 
effects to historically significant cultural and 
historic resources, consistent with the CEQA 
Guidelines, and including the Topock Cultural 
Area, to the maximum extent feasible as 
determined by DTSC. 

CUL-1a-2: As part of the CMI Workplan, PG&E shall 
develop a written access plan to preserve tribal 
members’ access to, and use of, the project area 
for religious, spiritual, or other cultural 
purposes.  This plan will allow access to the 
extent PG&E has the authority to facilitate such 
access, and be consistent with existing laws, 
regulations, and agreements governing property 
within the project area. The access plan may 
place restrictions on access into certain areas, 
such as the Compressor Station and the existing 
evaporation ponds, subject to DTSC review 
with regard to health and safety concerns and to 
ensure noninterference with approved 
remediation activities.  This access plan may be 
developed in coordination with the federal 
agencies with land management responsibilities 
in the project area (e.g., BLM and USFWS) in 
accordance with the related stipulation (General 
Principle I.C) contained in the Programmatic 
Agreement (Appendix PA).  PG&E shall 
demonstrate a good faith effort to coordinate 
with Interested Tribes1 by including 
communication logs as part of the CMI 

implemented to protect site CA-SBR-2910H.  
These measures would involve either 
implementing mitigation similar to the cap, or 
rerouting site access and other project 
facilities to avoid these CPHRCRHR-eligible 
sites.  Under the proposed project, alternative 
access routes would likely be deemed 
infeasible because these new routes would 
result in additional grading, which would 
have the potential to disturb additional 
culturally significant sites in the IM-3 site 
area.  For these reasons, a mitigation method 
similar to the cap implemented in January 
2004 would likely be determined to be the 
most environmentally sensitive solution for 
CA-SBR-2910H, thereby limited new grading 
and providing some protection to present 
cultural resources. 

                                                      
1  “Interested Tribes” means, for purposes of this EIR and the mitigation measures contained herein, the six tribes that have substantially participated in the various 

administrative processes surrounding remediation of the site with DTSC, PG&E, and DOI, including throughout development of the final remedy. Interested tribes 
include the Chemehuevi Indian Tribe, Cocopah Indian Tribe, Colorado River Indian Tribes, Fort Mojave Indian Tribe, Fort Yuma-Quechan Indian Tribe, and 
Hualapai Indian Tribe. 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

contribute to the cultural 
significance of the area, which 
is experienced as a unique and 
sacred whole.  

► Noise generated by the project 
during construction, operation 
and decommissioning is out of 
character and materially affects 
the cultural values of the 
Topock Cultural Area. 

► Visual intrusions created during 
the construction, operation and 
decommission of the project is 
out of character and materially 
affects the cultural values of the 
Topock Cultural Area. These 
may include the introduction of 
wells to the floodplain, other 
landform alteration, or visual 
impacts associated with fugitive 
dust. 

► Construction, operation and 
decommissioning of the project 
may affect native plants that are 
gathered by Native Americans 
for economic and traditional 
purposes. 
 

► The transformation of Cr(VI) to 
Cr(III) would create an impact 
to the cultural and historical 
values associated with the 
Topock Cultural Area through 
the deposition of an unnatural 
amount of Cr(III) into the 
environment.  

 
► Construction activities are 

Workplan.  

CUL-1a-3: PG&E shall enhance existing measures to 
prevent and reduce incursions from recreational 
and/or other outside users from affecting unique 
archeological and historically significant 
resources, including resources within the 
Topock Cultural Area, by: 

a. Retaining a Qualified Cultural Resource 
Consultant to implement the Mitigation 
Monitoring and Reporting Program 
(MMRP) and conducting yearly 
inspections (or less frequently upon 
approval by DTSC) of identified historical 
resources, including inspections of the 
Topock Cultural Area, to determine if 
substantial adverse changes have occurred 
relative to the condition of the historical 
resources during the past year or prior to 
the implementation of the proposed 
project. PG&E shall offer to retain a tribal 
monitor at historic rates of compensation 
or tribal representatives designated by the 
Tribal Council or chairperson, if so 
requested, to accompany the Qualified 
Cultural Resources Consultant during the 
inspections. The Qualified Cultural 
Resource Consultant shall be a person who 
is acceptable to DTSC and who is also a 
qualified archaeologist with a graduate 
degree in archaeology, anthropology or 
closely related field, plus at least 3 years of 
full-time professional experience in 
general North American archaeological 
research and fieldwork, with 
expertise/experience in the Southwest 
preferred.   

b. Developing a site security plan as part of 
the CMI Workplan. The site security plan 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

considered “out of character” 
and could materially affect the 
cultural functionality of the 
Topock Cultural Area, for 
example the role of the area in 
funerary beliefs and practices. 

► Construction activities and 
increased access roads may 
induce increased off-highway 
vehicular traffic in the Topock 
Cultural Area, which is 
considered an out of character 
with the cultural significance 
and would materially affect the 
Topock Cultural Area. 

The only mitigation that would 
reduce these impacts to a less-than 
significant level would be avoidance 
of any type of project-related 
activity. While the project-related 
impacts are significant, it should be 
noted that the evidence suggests that 
the Topock Cultural Area will retain 
its historical and cultural significance
even after the proposed remedy is in 
operation and completed.  Thus, 
there are mitigation measures that 
will reduce the level of impact, 
although not below the level of 
significance.  
 
As noted above, the proposed 
remedy would completely avoid 
direct effects to the NRHP- listed and
NRHP- and CRHR-eligible site CA 
SBR-219 (including Loci A, B, and 
C, of the Topock Maze), such that no
direct physical impacts would occur 
in those areas. Complete avoidance, 

shall include, but not be limited to, 
instructions for PG&E personnel to inspect 
the project site routinely during 
construction and report any human-caused 
disturbance to project facilities and the 
surrounding environment to DTSC and the 
appropriate landowner, such as BLM, 
USFWS, or FMIT, as appropriate, 
depending on the ownership of the 
property involved in the incursion. 
Notification shall be within a specified 
period, as established in the site security 
plan for the event, and shall also be 
summarized as part of the periodic 
implementation status report, as approved 
by DTSC for remedy implementation. This 
measure does not impose any obligation 
on PG&E to perform law-enforcement 
duties on federal or private lands, but is 
intended to provide increased observation 
of potential intrusions into the project area 
during construction and operation of the 
final remedy that may impact significant 
cultural resources. PG&E staff, or assigned 
agents, should be instructed to report any 
outside disturbance to the environment 
personally observed over the course of the 
working day. Information shall be reported 
within a specific period, as established in 
the site security plan, to DTSC and the 
appropriate landowners, such as BLM, 
USFWS, or FMIT, depending on the 
ownership of the property intruded upon. 
The site security plan may also include the 
use of PG&E security cameras at major 
ingress/egress gates into the project site. 
Finally, if requested by the FMIT the plan 
may include the use of private security 
personnel to patrol the FMIT-owned parcel 
within the project area to prevent outside 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

however, through direct and indirect 
effects of the project, to of the 
Topock Cultural Area is and the 
physical characteristics that convey 
its historical significance, is not 
feasible . This is because of  the 
fundamental project objective of to 
having an active remediation system 
to clean up the contaminated 
groundwater plume. As such, 
impacts on the TCA as a historical 
resource would be significant and 
unavoidable. 
 
Two resources that have been 
previously determined eligible for 
listing on the NRHP are located 
within the proposed project area. 
These resources consist of CA-SBR-
2910H (remnant segments of Route 
66) and CA-SBR-11701 (a 
prehistoric quarry site with 
associated hearth and artifacts). In 
addition CA-SBR-219 (Loci A, B, 
and C of the Topock Maze) is 
adjacent to the project area. In 
addition to being a contributing 
component of the Topock Cultural 
Area, this site qualifies as a historical 
resource under CEQA and could be 
subject to visual and auditory 
intrusions that affect its character as 
a historical resource (see Sections 4.1 
and 4.9 of this EIR for further 
information on visual and noise-
related impacts). These NRHP-
eligible and listed resources are 
automatically considered eligible for 
inclusion in the CRHR and are 
treated as historical resources under 

incursions. 

c. Coordinating with BLM and San 
Bernardino County to facilitate an 
outreach effort to the staff at Moabi 
Regional Park, requesting that they 
communicate to visitors the parts of the 
project area that are off limits to off-road 
vehicle usage because of health and safety 
concerns, public lands management plans, 
or landowner requests. PG&E shall make a 
good faith effort to involve the 
surrounding tribes in this outreach effort, 
providing Interested Tribes with the 
opportunity to comment on outreach 
materials or provide a tribal cultural 
resources specialist the opportunity to 
participate in the outreach activities. As 
part of this outreach effort, PG&E shall 
work with Park Moabi and offer to design, 
develop, and fund the installation of an 
informational kiosk within Park Moabi 
that informs visitors of the work being 
done at the project site. PG&E shall 
involve the tribes to the maximum extent 
feasible, as determined by DTSC, in the 
design and development of the 
informational kiosk. 

d. Posting signage to indicate those parts of 
the project area that are off limits to off-
road vehicle usage due to possible health 
and safety concerns and to reduce potential 
damage to environmental resources. If 
agreed to by land owners and/or local, 
state, or federal management entities 
within the project area, PG&E shall work 
with the relevant land owner or land 
management entity to develop, design, and 
fund the installation of easily visible and 
clear signage. This may include 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

CEQA as described above. 
 
CA-SBR-2910H (Route 66) has 
significance as an important 
historical highway associated with 
westward migration during the Great 
Depression and post-war years. It 
could be subject to ground 
disturbance and out-of-character 
visual intrusions. Historic and 
prehistoric archaeological deposits 
that are spatially and functionally 
associated with the Maze or Route 66 
are likely to contain information that 
would be important to the 
understanding of prehistoric lifeways 
or the use of Route 66. 
 
Additionally, other unevaluated 
cultural resources identified in Table 
4.4-3 may qualify as historical 
resources under CEQA. While most 
of the cultural resources listed in 
Table 4.4-3 have not been formally 
evaluated for listing on the CRHR, 
sufficient information exists to 
conservatively consider that many of 
them are likely to qualify as 
historical resources. The variety and 
density of recorded resources within 
the project area suggests that they 
may have the potential to qualify for 
the CRHR for their associations with 
significant historical events or 
because of the information that they 
can provide in the study of prehistory 
and history. Thus it is reasonable to 
conservatively consider that some of 
the documented but currently 
unevaluated resources identified 

coordination with BLM to install signage 
noting the designation of the area as an 
Area of Critical Environmental Concern 
owing to its biological and cultural 
resources, while ensuring that signs are 
placed in a way that does not draw 
unwanted attention to specific resources. 

CUL-1a-4: PG&E shall work with representative members 
of the Interested Tribes to convene and retain a 
multidisciplinary panel of independent 
scientific and engineering experts as part of a 
Technical Review Committee (TRC). The TRC 
shall be made up of not more than five 
multidisciplinary experts who will be on call to 
review project-related documents, participate in 
project-related meetings, and advise interested 
tribal members on technical matters relating to 
the final design and remedy. The TRC shall 
include only persons with technical expertise, 
including but not limited to geology, hydrology, 
water quality, engineering, paleontology, 
toxicology, chemistry, biology, or botany. 
Before July 1, 2011, PG&E shall post an open 
grant or Request for Qualifications (RFQ) and 
retain members of the TRC at rates comparable 
to those paid historically to tribal experts by 
PG&E for the remediation project. TRC 
members shall be selected by majority vote of 
one representative from each participating 
Interested Tribe. PG&E shall provide Interested 
Tribes at least 30-days notice of the meeting to 
select TRC members and to review TRC 
candidate qualifications. For the purposes of 
contracting, the grant may be awarded to one 
tribal government to manage or, alternatively, 
PG&E may reimburse the tribe or TRC 
members directly. The entirety of the monies 
shall be used to fund the scientific and 
engineering team exclusively, and shall not be 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

within the project area would qualify 
as historical resources, and they are 
all treated as such for purposes of the 
analysis in this EIR. 
 
Project construction, operations, and 
decommissioning could disturb or 
alter these historical resources. 
Disturbance could occur through 
ground-disturbing work that may be 
required within the boundaries of 
these resources and the introduction 
of intrusive new features to the 
landscape. Excavation within the 
boundaries of the archaeological sites 
would materially alter these 
historical resources by (1) disrupting 
the spatial associations that contain 
information about the prehistoric or 
historic lifeways represented by 
those sites or (2) by materially 
altering in an adverse manner the 
physical characteristics that convey 
the resource’s historical significance. 
These impacts would be potentially 
significant. 
 
In addition to the currently identified 
cultural resources listed in Table 4.4-
3, it is reasonable to conclude that 
undocumented archaeological sites 
or other historical resources under 
CEQA may be encountered during 
ground-disturbing construction 
activities within the project area. 
Such resources may be inadvertently 
disturbed or damaged by 
construction before such impacts can 
be avoided. 
 

used to fund other tribal government expenses 
or used to support legal counsel. A stipulation 
of the open grant shall be that the scientific and 
engineering team shall provide all deliverables 
and results to all involved tribes, despite a 
possible contract agreement with only one tribe 
or with PG&E. Upon conclusion of the 
construction phase of the project, the necessity 
and dollar value of the TRC shall be assessed 
by PG&E and, with the approval of DTSC, 
shall either be extended, reduced, or terminated 
under the operations and maintenance phase. 
An annual activity report shall be sent to DTSC 
for review and to ensure PG&E is in 
compliance.  

CUL-1a-5: Should any indigenous plants of traditional 
cultural significance and listed in Appendix 
PLA of this FEIR be identified within the 
project area, PG&E shall avoid, protect, and 
encourage the natural regeneration of the 
identified plants when developing the 
remediation design, final restoration plan, and 
IM-3 decommission plan. In the event that 
impacts on the identified plants cannot be 
avoided and such plants will be displaced, 
PG&E shall retain a qualified botanist who 
shall prepare a plant transplantation/monitoring 
plan which can be included as part of the 
Cultural Impact Mitigation Program (CIMP) 
referenced in CUL-1a-8 either by (1) 
transplanting such indigenous plants to an on-
site location, or (2) providing a 2:1 ratio 
replacement to another location decided upon 
between PG&E and members of the Interested 
Tribes. Plans to transplant or replace such 
plants shall be approved by DTSC.  In 
coordination with the qualified botanist, PG&E 
shall monitor all replanted and replacement 
plants for at least 3 years, and shall ensure at 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

Ground disturbing activities 
associated with the proposed project 
during construction, operation and 
maintenance, and decommission 
would have the potential to cause 
substantial adverse changes to 
undocumented and/or buried 
historical resources or unique 
archaeological sites. This impact 
could result in potentially 
significant impacts on currently 
undocumented historical resources. 

least a 75 percent survivorship during that time. 
This mitigation measure is not meant to replace 
or subsume any actions required by state or 
federal entities with regard to the protection of 
species listed as rare, threatened, or endangered.

CUL-1a-6: All additional phone calls and alarms associated 
with remediation activities or facilities shall not 
be routed through PG&E’s existing alarm 
system utilized at the compressor station. The 
notification system for remediation-related 
alerts and/or phone calls shall not introduce 
additional noise to the project area, to the 
maximum extent feasible, provided there is 
ongoing compliance with applicable safety 
regulations or standards of the Federal Energy 
Regulatory Commission, Occupational Safety 
and Health Administration, and other agencies. 
(See Mitigation Measure NOISE-3 for 
additional mitigation related to the Topock 
Cultural Area). 

CUL-1a-7: Nighttime construction-related activities shall 
be limited to work that cannot be disrupted or 
suspended until the following day, such as, but 
not limited to, well drilling and development or 
decommissioning activities. Lighting 
considerations, including the potential use of 
solar power for some lighting, shall be included 
as part of the remedial design plan to be 
developed with involvement of Interested 
Tribes and the U.S. Department of the Interior. 
To minimize construction and operations-
related lighting impacts, the lighting in the 
remedial design plan shall include, at a 
minimum: (1) shrouding/shielding for portable 
lights needed during construction and 
operational activities; (2) installation of 
portable lights at the lowest allowable height 
and in the smallest number feasible to maintain 
adequate night lighting for safety; (3) shielding 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

and orientation of lights such that off-site 
visibility of light sources, glare, and light from 
construction activities is minimized to the 
extent feasible. No additional permanent poles 
shall be installed for lighting. This mitigation 
measure is not meant to replace or subsume any 
actions required by the County or state or 
federal entities with regard to lighting required 
for minimum security and safety purposes.  

CUL-1a-8: Prior to commencement of construction, PG&E 
shall submit as part of the final Remedial 
Design, a CIMP developed in coordination with 
Interested Tribes for DTSC’s review and 
approval. The CIMP may be developed in 
coordination with the federal agencies with land 
management responsibilities in the project area 
(e.g., BLM and USFWS) in accordance with 
the Programmatic Agreement (Appendix PA). 
The CIMP shall include, at a minimum and to 
DTSC’s satisfaction, the following: 

a. Protocols for continued communication. 
Consistent with past practice and the 
communication processes previously 
entered into by PG&E with Interested 
Tribes, the company shall continue to 
communicate with Interested Tribes during 
the design, construction, operation, and 
decommissioning of the project. Prior to 
implementation of construction, PG&E 
shall communicate with Interested Tribes 
that place cultural significance on the 
Topock Cultural Area. Outreach efforts 
between the Tribes and PG&E shall be 
communicated by PG&E to DTSC 
quarterly during the design and 
construction phase for review and input, 
and annually during project operations.  

b. Protocols for the appropriate treatment of 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

archaeological materials that may be 
disturbed or discovered during 
implementation of the final remedy, 
including protocols for the repatriation of 
significant items of cultural patrimony that 
may be recovered during the project, and 
protocols for the curation of cultural 
materials recovered during the project. 
Treatment of archaeological sites may 
include data recovery or capping. If data 
recovery is proposed, a Research Design 
following California Office of Historic 
Preservation guidelines or federal 
guidelines, as applicable, shall be prepared 
and reviewed and approved by DTSC. 

c. Protocols for the review of cultural 
resource-related documents throughout the 
design, construction, and operational 
phases. 

d. Protocols for the review of project design 
documents before the beginning of 
construction, including reviews of project 
design documents throughout the design 
process (e.g., Preliminary [approximately 
30% completed], Intermediate 
[approximately 60% completed] and Pre-
final design). 

e. Protocols for the appropriate methods to 
be used to restore the environment to its 
preconstruction condition upon 
decommissioning of individual 
groundwater remedy facilities. 

f. A plan for the decommissioning and 
removal of the IM-3 Facility and proposed 
restoration of the site (to be an appendix to 
the CIMP). 

g. Protocols for the repatriation of clean soil 
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Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

cuttings generated during construction 
activities and during drilling associated 
with repair/replacement activities during 
operations and maintenance phases. The 
soil cuttings shall be managed in 
compliance with applicable laws and 
regulations on site. 

h. Protocols for the appropriate methods, 
consistent with Mitigation Measure 
NOISE-3, to reduce auditory impacts. 

i. Protocols for the appropriate methods, 
consistent with Mitigation Measures AES-
1 and AES-2, to reduce visual intrusions. 

j. Protocols for tribal notification in advance 
of project-related activities that the 
Interested Tribes may feel have the 
potential to cause adverse impacts to 
sensitive cultural resources. 

k. Protocols to be followed by project 
personnel to accommodate, if feasible as 
determined by DTSC, key tribal 
ceremonies that involve the Topock 
Cultural Area. 

l. Provisions affording sufficient tribal 
monitors to observe ground-disturbing 
activities and/or other scientific surveying 
(e.g., biological surveys) that may occur in 
preparation for construction activities. 
Ground-disturbing activities include 
trenching, excavation, grading, well 
excavation/drilling, decommissioning of 
the IM-3 Facility and subsurface pipeline, 
or other construction-related activities. 

m. Provisions of reasonable compensation for 
tribal monitors consistent with historic 
rates. 



AEC
O

M
 

 
Topock C

om
pressor Station Final R

em
edy FEIR

, Vol.II EIR
Alternative Baseline Analysis Pursuant to the Settlem

ent Agreem
ent7-24 

C
alifornia D

epartm
ent of Toxic Substances C

ontrol
January 18, 2011 

 

Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

n. Locations requiring specific protective 
devices, such as temporary fencing, 
flagging, or other type of demarcation 
during construction. 

o. Protocols for the reporting of discoveries 
of cultural importance consistent with 
existing statutes and regulations. 

p. Protocols for the inspection of remediation 
facilities and/or staging areas throughout 
the construction phase. 

Mitigation during the design phase includes these specific 
actions: 

CUL-1a-9: During selection of the design and specific 
locations for physical remediation facilities, 
PG&E shall, in communication with the 
Interested Tribes (and subject to their review), 
and to the maximum extent feasible, as 
determined by DTSC, give: (1) priority to 
previously disturbed areas for the placement of 
new physical improvements; and (2) priority to 
re-use of existing physical improvements, such 
as but not limited to wells and pipelines, but not 
including IM-3 facilities. “Disturbed” areas in 
this context means those areas outside of 
documented archaeological site boundaries that 
have experienced ground disturbance in the last 
50 years. PG&E shall produce an aerial map of 
these disturbed areas to guide project design, 
and PG&E shall make a good faith effort to 
provide tribes with an opportunity to review 
and comment on the information displayed on 
the map in determining “disturbed” areas.  

CUL-1a-10: PG&E shall consider the location of Loci A, B, 
and C of the Topock Maze during the design 
and approval of the physical facilities necessary 
for the final remedy and is prohibited from 
creating any direct physical impact on the 



Topock C
om

pressor Station Final R
em

edy FEIR
, Vol.II 

 
AEC

O
M

C
alifornia D

epartm
ent of Toxic Substances C

ontrol 
7-25 Alternative Baseline Analysis Pursuant to the Settlem

ent Agreem
ent

January 18, 2011 

 

Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

Topock Maze, as it is manifested 
archaeologically. Through the design, PG&E 
shall prevent all indirect (e.g. noise, aesthetics) 
impacts on the Topock Maze, to the maximum 
extent feasible as determined by DTSC.  

Mitigation during the design and construction phases includes 
these specific actions: 

CUL-1a-11: PG&E shall provide an open grant for two part-
time cultural resource specialist/project manager 

positions during the design and construction 
phases of the remediation project. The positions 
shall be filled by qualified members of an 
Interested Tribe as nominated by a majority 
vote of their Tribal Council(s) and appointed by 
DTSC’s project manager if more than two 
members are nominated. The award of the 
grants is for continued involvement in review of 
project documents and participation in project-
related meetings, including TRC meetings, at 
rates of historic compensation.  Additionally, in 
light of FMIT’s ownership of land in the project 
area and historical involvement in the 
environmental process, additional funding is 
guaranteed for one full-time FMIT position 
upon submission of an application by a 
qualified FMIT member who shall be appointed 
by the FMIT council, provided such funding is 
not duplicative of the services and funding 
provided by PG&E pursuant to the Settlement 
Agreement between PG&E and the FMIT in 
Fort Mojave Indian Tribe v. Dept. of Toxic 
Substances Control, et al., Case No. 
05CS00437 for a position with the FMIT’s 
AhaMakav Culture Society.  The payment of 
grant monies shall be timed to the awarded 
tribes’ fiscal cycles so that the tribes are not 
forced to front funds for long periods of time. 
These positions shall act as cultural resources 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

contacts and project managers for interactions 
between the tribes, PG&E, and DTSC to ensure 
coordination for review and comment of 
subsequent project and/or environmental 
documents related to the design and 
implementation of the groundwater remediation 
project to avoid, reduce, or otherwise mitigate 
impacts on historical resources, as defined by 
CEQA. This funding is separate from 
provisions for tribal monitor positions and shall 
not be used for routine tribal business or legal 
counsel. For review and approval, PG&E shall 
provide DTSC with the names of the selected 
grant recipients and an annual report that 
summarizes activities associated with the grant 
program. Upon the conclusion of the 
construction phase of the project, the necessity 
and dollar value of the grant program shall be 
assessed by PG&E and, with the approval of 
DTSC, shall either be extended or terminated 
under the operations and maintenance phase. 

Mitigation during the construction phase includes these specific 
actions: 

CUL-1a-12: PG&E shall provide reasonable opportunity, as 
determined by DTSC, for Interested Tribes to 
conduct a traditional healing/cleansing 
ceremony (or ceremonies) before and after the 
construction phase. 

Mitigation during the construction and O&M phases includes 
these specific actions: 

► CUL-1a-13: PG&E shall, in communication with Interested 
Tribes, develop as part of the CMI Workplan, a worker 
cultural sensitivity education program. The program shall be 
implemented before commencement of construction and 
throughout construction and operations as personnel are added. 
This program may include information provided directly by 
tribal entities either in written form or on video, in a manner 
consistent with Appendix C in the existing BLM 
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Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

Programmatic Agreement. The worker cultural sensitivity 
education program shall ensure that every person working on 
the project as an employee or contractor, before participating 
in design or outdoor activities at the project site, is informed 
regarding: 

• the cultural significance of the Topock Cultural Area, 

• appropriate behavior to use within the Topock Cultural 
Area, 

• activities that are to be avoided in the Topock Cultural 
Area, and 

• consequences in the event of noncompliance. 

Mitigation Measure CUL-1b and CUL-1c: During Design, 
Construction, O&M, and Decommissioning Consider the Location 
of Historical Resources and Implement Measures to Avoid 
Resources to the Extent Feasible. 

 

The following actions will reduce the potential for impacts on 
identified historically significant resources (other than the Topock 
Cultural Area, which is separately addressed in CUL-1a) within the 
project area. As detailed below, these actions include consideration 
of the location of historical resources, preparation of a cultural 
resources study, and preparation of a treatment plan. Monitoring of 
ground-disturbing activities during project construction will further 
protect historically significant resources. Protective actions are also 
described pertaining to the discovery of any previously unidentified 
potentially significant cultural resources.  

Mitigation during the design phase includes these specific 
actions: 

CUL-1b/c-1: PG&E shall consider the locations of the 
identified historic resources described above 
(Table 4.4-3) during the design of the physical 
improvements necessary for the proposed 
project and avoid, minimize, or mitigate 
impacts on historical and archaeological 
resources to the maximum extent feasible, as 
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Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

determined by DTSC. The final design plans 
for the project will be submitted to DTSC for 
review and approval. 

CUL-1b/c-2: During preparation of the final design, and 
consistent with CUL-1a-3, PG&E shall retain a 
Qualified Cultural Resources Consultant to 
prepare a cultural resources study that assesses 
the potential for the construction, operations, or 
decommissioning of specific proposed 
improvements to result in significant impacts 
on identified historically significant resources 
described in Impacts CUL-1b and CUL-1c. 
This may include a geoarchaeological 
investigation and/or non-destructive remote-
sensing surveys of potentially disturbed areas to 
determine if a potential exists for buried 
historical and archaeological resources. 
“Significant impacts” as used here means the 
potential for construction to demolish or 
materially alter in an adverse manner those 
physical characteristics of a resource that 
convey its historical significance and that 
justify its inclusion in, or eligibility for, 
inclusion in the CRHR. The study will be 
submitted to DTSC for review and evaluation to 
determine if existing mitigation measures are 
appropriate. 

CUL-1b/c-3: If the cultural resources study determines that 
the construction of physical improvements 
would result in significant impacts on identified 
historically significant resources described in 
Impacts CUL-1b and CUL-1c, and avoidance of 
the resource is not feasible, PG&E shall prepare 
a treatment plan that identifies measures to 
reduce these impacts (see above description of 
the CIMP) for DTSC’s review and approval. 
The treatment plan shall identify which criteria 
for listing on the CRHR contribute to the 
affected resource’s significance and which 
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Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

aspects of significance would be materially 
altered by construction, operations, or 
decommissioning and shall provide for 
reasonable efforts to be made to permit the 
resource to be preserved in place or left in an 
undisturbed state. Methods of accomplishing 
this may include capping or covering the 
resource with a layer of soil. To the extent that 
a resource cannot feasibly be preserved in place 
or left in an undisturbed state, excavation as 
mitigation shall be restricted to those parts of 
the resource that would be damaged or 
destroyed by the project. Excavation as 
mitigation shall not be required for a 
historically significant resource if the treatment 
plan determines that testing or studies already 
completed have adequately recovered the 
scientifically consequential information from 
and about the resource. The plan shall require 
communication with all Interested Tribes with 
regard to their perspectives and wishes for the 
treatment of the resources. 

Mitigation during the construction phase includes these specific 
actions: 

CUL-1b/c-4: Consistent with CUL-1a-3a above, PG&E shall 
retain a Qualified Cultural Resources 
Consultant to observe ground-disturbing 
activities and shall be required to request the 
participation of tribal monitors during those 
activities, including steps necessary during 
operations and decommissioning activities to 
ensure that historically significant resources are 
avoided to the maximum extent feasible, as 
determined by DTSC, during actual 
construction (see the description of the CMI 
Workplan, above). The Qualified Cultural 
Resources Consultant shall provide training to 
construction personnel on the locations of 
identified resources, values associated with the 



AEC
O

M
 

 
Topock C

om
pressor Station Final R

em
edy FEIR

, Vol.II EIR
Alternative Baseline Analysis Pursuant to the Settlem

ent Agreem
ent7-30 

C
alifornia D

epartm
ent of Toxic Substances C

ontrol
January 18, 2011 

 

Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

identified resources, responsibility for reporting 
suspected historic resources, and procedures for 
suspension of work in the immediate vicinity of 
the discovery, and shall use exclusionary 
fencing, flagging, or other appropriate physical 
barriers to mark the boundaries of identified 
resources. The Qualified Cultural Resources 
Consultant shall invite participation from 
Interested Tribal members to participate in the 
training. 

 In the event that previously unidentified 
potentially significant cultural resources are 
discovered during ground-disturbing activities, 
the Qualified Cultural Resources Consultant 
shall have the authority to divert or temporarily 
halt ground-disturbing activities in the area of 
discovery to allow evaluation of the potentially 
significant cultural resources. If such 
discoveries occur on land managed by a federal 
agency, Stipulation IX (Discoveries) of the 
Programmatic Agreement shall apply and are 
deemed adequate by DTSC. If a discovery 
occurs on other lands within the project area, 
the Qualified Cultural Resources Consultant 
shall contact the PG&E and DTSC project 
managers at the time of discovery and, in 
consultation with DTSC and tribal monitors, 
shall evaluate the resource before construction 
activities will be allowed to resume in the 
affected area. For significant cultural resources, 
and before construction activities are allowed to 
resume in the affected area, the resource(s) 
shall be recovered with coordination of the 
tribal monitors and DTSC. Recovery may 
include a Research Design and/or Data 
Recovery Program submitted to DTSC for 
review and approval. The Qualified Cultural 
Resources Consultant (and tribal monitors) 
shall determine the amount of material to be 
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2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

recovered for an adequate sample for analysis 
or data recovery. Any concerns or 
recommendations regarding the ground-
disturbing activities or the handling of cultural 
resources shall be directed to the Qualified 
Cultural Resources Consultant or PG&E’s site 
supervisor.  

Cultural Resources Mitigation Measure CUL-1a, CUL-1b, and 
CUL-1c: 

 The following actions will lessen, although not to a less 
than significant level, impacts on the Topock Cultural 
Area and other identified cultural resources: During 
selection of the final design and location for physical 
improvements, PG&E shall utilize previously disturbed 
areas for the placement of new physical improvements to 
the extent feasible, and shall use previously existing 
physical improvements, such as wells and other facilities, 
where appropriate. 

 PG&E shall also consider the location of Loci A, B and C 
of the Topock Maze during the design of the physical 
improvements necessary for the proposed project and 
avoid direct impacts to the Topock Maze to the fullest 
extent feasible. 

 Upon selection of the final design and location for 
physical improvements, PG&E shall consult with Native 
American Tribes that attach cultural significance to the 
Topock Maze and the Topock Cultural Area and develop 
a plan to ensure tribal access to and use of the project area 
for religious, spiritual or cultural purposes, to the extent 
PG&E has the authority to grant such access, consistent 
with existing laws, regulations and agreements governing 
property within the project area.  The plan may specify 
that such access may not interfere with the project or 
create health and safety concerns.  Due to health and 
safety concerns, PG&E may exclude the Topock 
Compressor Station and related facilities from the area for 
which tribal access and use may be provided. 
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Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

 Mitigation measures AES-1, AES-2 and NOISE-3 are 
also applicable to the Topock Cultural Area. Mitigation 
measures AES-1 and AES-2 would reduce impacts 
related to aesthetic qualities of the project area, including 
those views from the Topock Maze Locus B. Mitigation 
measure NOISE-3 would serve to reduce noise impacts 
that could be experienced within the Topock Cultural 
Area and notify tribal members of project activity that 
would generate new noise. 

 PG&E shall consider the locations of the identified 
historic resources described above during the design of 
the physical improvements necessary for the proposed 
project and avoid impacts to historical and archaeological 
resources to the extent feasible.  DTSC shall review the 
plans for the final design of the project and compare such 
plans to the location of identified resources to assist in 
and enforce the avoidance of identified resources to the 
extent feasible. 

 Upon selection of the final design and location for 
physical improvements, PG&E shall retain a qualified 
cultural resources consultant to prepare a cultural 
resources study that assesses the potential for the 
construction, operations, or decommissioning of proposed 
improvements to result in significant impacts on 
identified historical resources described in Impact CUL-
1b and CUL-1c. This will include cultural resources 
survey and evaluation of unsurveyed areas that could be 
affected by construction as determined by DTSC in 
consultation with PG&E and BLM. “Significant impacts” 
as used here means the potential for construction to 
demolish or materially alter in an adverse manner those 
physical characteristics of a resource that convey its 
historical significance and that justify its inclusion in, or 
eligibility for, inclusion in the CRHR. DTSC shall review 
this study. 

 If the study determines that the construction of physical 
improvements would result in significant impacts on 
identified historical resources described in Impact CUL-
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Area of Significant 

Impact 
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1b and CUL-1c, and avoidance of the resource is not 
feasible, PG&E shall prepare and DTSC shall review a 
treatment plan that identifies measures to reduce these 
impacts. The treatment plan shall identify which criteria 
for listing on the CRHR contribute to the affected 
resource’s significance and which aspects of  significance 
would be materially altered by construction, operations, 
or decommissioning.  However, if avoidance is not 
feasible, the Plan shall provide for reasonable efforts to 
be made to permit the resource to be preserved in place or 
left in an undisturbed state. Methods of accomplishing 
this may include capping or covering the resource with a 
layer of soil. To the extent that resource cannot feasibly 
be preserved in place or not left in an undisturbed state, 
excavation as mitigation shall be restricted to those parts 
of resource that would be damaged or destroyed by the 
project. Excavation as mitigation shall not be required for 
a unique archaeological resource if the treatment plan 
determines that testing or studies already completed have 
adequately recovered the scientifically consequential 
information from and about the resource. The plan shall 
require communication and consultation with Native 
American tribes that attach cultural significance to the 
Topock Maze and the Topock Cultural Area with regard 
to their perspectives and wishes for the treatment of the 
resources. 

 PG&E shall retain a qualified cultural resources 
consultant to observe ground-disturbing activities and 
shall invite the participation of Native American tribal 
monitors during those activities, including repairs 
necessary during operations and decommissioning 
activities, to ensure that identified historical resources are 
avoided, to the extent feasible, during actual construction. 
The cultural resources consultant shall provide training to 
construction personnel on the locations of identified 
resources, values associated with the identified resources, 
responsibility for reporting suspected historic resources, 
and procedures for suspension of work in the immediate 
vicinity of the discovery, and shall use exclusionary 
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fencing, flagging, or other appropriate physical barriers to 
mark the boundaries of identified resources. The cultural 
resources consultant shall invite Native American tribes 
to participate in this training. 

 PG&E shall retain a qualified cultural resources 
consultant and shall invite Native American tribal 
monitors to conduct yearly inspections (or less frequently 
if agreed upon) identified historical resources and unique 
archaeological resources to determine if they have been 
impacted by ongoing operations activity relative to their 
condition prior to the project. If deterioration caused by 
ongoing operations is detected, PG&E shall develop and 
implement a treatment plan to reduce or avoid further 
degradation. 

 Mitigation measures shall be implemented in a manner 
that is consistent with mitigation required through the 
federal CERCLA process. 

Impact CUL-2:  Cause a 
substantial adverse change 
in the significance of a 
unique archaeological 
resource. 

Most of the cultural resources 
identified in Table 4.4-3 above have 
not yet been formally evaluated to 
determine if they qualify as unique 
archaeological resources under 
CEQA.  Impacts to unique 
archaeological resources may be 
avoided by conducting studies to 
evaluate known resources and areas 
that are likely to contain buried or 
obscured resources. However, the 
possibility remains that it will not be 
feasible to avoid ground-disturbing 
work within the boundaries of all 
unique archaeological resources. The 
construction of improvements and 
ground disturbing work performed 
during ongoing operations may 
physically destroy archaeological 
features and artifacts, disrupt the 
scientific context and spatial patterns 

Mitigation Measure CUL-2: During Project Design Consider the 
Location of Unique Archaeological Resources and Avoid 
Resources to the Maximum extent Feasible 

Cultural resources that qualify as unique archaeological sites in the 
project area would probably also meet one or more of the criteria 
for historical resources and would be subject to Mitigation 
Measures CUL-1b/c-2 and CUL-1b/c-3. The mitigation measures 
under this identified impact are the same as listed for Impact CUL-
1b and CUL-1c.  

These mitigation measures would reduce the potential for impacts 
on unique archaeological resources.  

Cultural Resources Mitigation Measure CUL-2: Cultural 
resources that qualify as unique archaeological sites in the project 
area would probably also meet one or more of the criteria for 
historical resources and would be subject to Mitigation Measures 
CUL-1b and CUL-1c.  The following actions will reduce the 
potential for impacts on unique archaeological resources: 

 PG&E shall consider the locations of the unique 

With a January 2004 baseline, this impact and 
recommended mitigation measure would 
remain unchanged. Similar to the discussion 
above for historical resources, 64 documented 
resources, which may qualify as unique 
archaeological resources, are present within 
the boundaries of the IM-3 site. Because of 
the avoidance procedures that have been in 
place, the baseline condition of these 
potential unique archaeological resources has 
not changed substantially. The potential for 
the loss or damage to the documented sixty-
four archaeological resources (sites and 
isolated finds) identified in the “Cultural 
Resources” section are within the boundaries 
of the IM-3 site and may be affected by 
facilities associated with the proposed project, 
regardless of the date of the baseline. 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

of the archaeological resource, or 
alter the visual appearance that 
conveys the significance of a unique 
archaeological resource. Additionally 
the introduction of new facilities that 
are inconsistent with the setting of 
these resources may diminish the 
significance of unique archaeological 
resources whose significance is 
derived in wholly or in part from its 
aesthetic qualities and historical 
associations. Thus this impact is 
potentially significant. 

archeological resources described above during the 
design of the physical improvements necessary for the 
proposed project and avoid impacts to those resources to 
the extent feasible.  DTSC shall review the plans for the 
final design of the project and compare such plans to the 
location of the resources to assist in and enforce the 
avoidance of identified resources to the extent feasible. 

 Upon selection of the final design and location for 
physical improvements, PG&E shall retain a qualified 
cultural resources consultant to prepare a cultural 
resources study that assesses the potential for the 
construction, operations, or decommissioning of proposed 
improvements to result in significant impacts on unique 
archeological resources. “Significant impacts” as used 
here means the potential for construction to demolish or 
materially alter in an adverse manner those physical 
characteristics of a resource that convey its historical 
significance and that justify its inclusion in, or eligibility 
for, inclusion in the CRHR. DTSC shall review this study 
to ensure avoidance has been implemented to the extent 
feasible. 

 If the study determines that the construction of physical 
improvements would result in significant impacts on 
unique archeological resources, and avoidance of the 
resource is not feasible, PG&E shall prepare and DTSC 
shall review a treatment plan that identifies measures to 
reduce these impacts. The treatment plan shall identify 
which criteria for listing on the CRHR contribute to the 
affected resource’s significance and which aspects of  
significance would be materially altered by construction, 
operations, or decommissioning.  However, if avoidance 
is not feasible, the Plan shall provide for reasonable 
efforts to be made to permit the resource to be preserved 
in place or left in an undisturbed state. Methods of 
accomplishing this may include capping or covering the 
resource with a layer of soil. To the extent that resource 
cannot feasibly be preserved in place or not left in an 
undisturbed state, excavation as mitigation shall be 
restricted to those parts of resource that would be 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

damaged or destroyed by the project. Excavation as 
mitigation shall not be required for a unique 
archaeological resource if the treatment plan determines 
that testing or studies already completed have adequately 
recovered the scientifically consequential information 
from and about the resource. The plan shall require 
communication with Native American tribes that attach 
cultural significance to the Topock Cultural Area with 
regard to their perspectives and wishes for the treatment 
of the resources. 

 PG&E shall retain a qualified cultural resources 
consultant and shall invite the participation of Native 
American tribal monitors to observe ground-disturbing 
activities and shall invite the participation of Native 
American tribal monitors, during those activities, 
including repairs necessary during operations and 
decommissioning activities, to ensure that identified 
unique archeological resources are avoided, to the extent 
feasible, during actual construction. The cultural 
resources consultant shall provide training to brief 
construction personnel on the locations of identified 
resources, values associated with the identified resources, 
responsibility for reporting suspected unique 
archeological resources, and procedures for suspension of 
work in the immediate vicinity of the discovery, and shall 
use exclusionary fencing, flagging, or other appropriate 
physical barriers to mark the boundaries of identified 
resources. The cultural resources consultant shall invite 
Native American tribes to participate in this training. 

 To the extent feasible, these actions shall be implemented 
in a manner that is consistent with mitigation required 
through the federal CERCLA process. 

Impact CUL-4: 
Disturbance of human 
remains, including those 
interred outside of formal 
cemeteries. 

Ground-disturbing activities would 
occur during all phases of the 
proposed project. While none of the 
approximately 80 documented sites 
in the project area have been found 
to contain human remains, these 

Mitigation Measure CUL-4: With Discovery of Human Remains 
or Burials Suspend Work, Protect Remains, and Comply with 
Local, State, and Federal Laws Regarding Discoveries During 
Ground-Disturbing Activities. 

Ground-disturbing activities may disturb as-yet undiscovered 

With a January 2004 baseline, this impact and 
recommended mitigation measure would 
remain unchanged. Undiscovered Native 
American burials have the potential to be 
discovered at the IM-3 site regardless of the 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

ground-disturbing activities would 
have the potential to encounter 
previously undiscovered human 
remains associated with past uses of 
the project area. The absence of 
identified burials and grave goods 
associated with known cultural 
resources does not provide a strong 
indication that such resources do not 
exist because few of these sites have 
been systematically excavated. The 
density of cultural resources in the 
project area (approximately 80 
resources total) instead suggests that 
there is the potential to encounter 
human remains during ground-
disturbing construction because at 
least some of the identified resources 
may contain human remains. The 
disturbance of these remains could 
damage such remains. This impact is 
thus potentially significant. 

human remains or Native American burials and associated grave 
goods. PG&E shall retain a Qualified Cultural Resource Consultant 
and request designated tribal monitor(s) to train construction 
personnel in the identification of human remains so that they may 
aid in the identification of such resources (see above description of 
the CIMP). A Qualified Cultural Resource Consultant and tribal 
monitor(s) shall be in place to adequately oversee all ground-
disturbing activities. In the event human remains are uncovered 
over the course of project construction, operation and maintenance, 
and/or decommissioning activities, the following procedures shall 
be followed to ensure compliance with all applicable local, state, 
and federal laws.  

► The construction contractor shall immediately suspend work 
within the vicinity of the discovery and determine if the 
remains discovered are human or nonhuman. This 
determination shall be made by the Qualified Cultural 
Resources Consultant, a qualified archaeologist and/or 
physical anthropologist with expert skill in the identification of 
human osteological (bone) remains. 

► The Qualified Cultural Resources Consultant (and tribal 
monitor), or construction contractor, shall protect discovered 
human remains and/or burial goods remaining in the ground 
from additional disturbance. 

► The Qualified Cultural Resources Consultant, archaeologist, or 
construction site supervisor shall contact the San Bernardino 
County Coroner, and the PG&E and DTSC project managers 
immediately. In California, all subsequent action shall conform 
to the protocols established in the Health and Safety Code and 
regulations. In Arizona, the Qualified Cultural Resources 
Consultant or PG&E construction site supervisor will follow 
Arizona laws and the implementing regulations. Human 
remains found on federal land would require the notification of 
the BLM Havasu City field office and compliance with 
applicable federal laws and regulations, including the Native 
American Graves Protection and Repatriation Act if the 
remains are determined to be of Native American origin. The 
Qualified Cultural Resources Consultant shall coordinate the 
interaction between Interested Tribes, PG&E, the County, and 

date of the baseline. 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

DTSC to determine proper treatment and disposition of any 
remains.  

► The San Bernardino County Coroner will determine if the 
remains are of recent origin and if an investigation of the cause 
of death is required (California Health and Safety Code 
Section 7050.5). If the coroner determines that the human 
remains are not Native American and not evidence of a crime, 
project personnel shall coordinate with the Qualified Cultural 
Resources Consultant (s) to develop an appropriate treatment 
plan. This may include contacting the next-of-kin to solicit 
input on subsequent disposition of the remains. If there is no 
next-of-kin, or recommendations by the next-of-kin are 
considered unacceptable by the landowner, the landowner will 
reinter the remains with appropriate dignity in a location 
outside the project area and where they would be unlikely to 
be disturbed in the future. 

► In the event that the San Bernardino County Coroner 
determines that the human remains are Native American and 
not evidence of a crime, project personnel shall contact the 
NAHC so that a most likely descendent (MLD) can be 
identified as required under California Public Resources Code 
Section 5097.98. 

► The MLD (s) shall inspect the area in which the human 
remains were found and provide treatment recommendations 
to the landowner and PG&E site manager in accordance with 
the provisions of PRC Section 5097.98. The treatment may 
include reburial, scientific removal of the discovered human 
remains and relinquishment to the MLD(s), nondestructive 
analysis of human remains and/or other culturally appropriate 
treatment. If the MLD(s) so requests, the landowner would 
reinter the remains with the appropriate dignity in a location 
outside the area of disturbance in a location unlikely to be 
disturbed in the future. 

► To the maximum extent feasible, Mitigation Measure CUL-4 
shall be implemented in a manner that is consistent with 
mitigation required by local, state, and federal requirements. 

Cultural Resources Mitigation Measure CUL-4: Ground 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

disturbance activities may disturb as-yet undiscovered human 
remains or Native American burials and associated grave goods. 
PG&E shall retain a qualified cultural resources consultant and 
invite designated Native American tribal monitor(s) to train 
construction personnel in the identification of human remains so 
that they may aid in the identification of such resources. In the 
unlikely event human remains are uncovered over the course of 
project construction, operation and maintenance, and/or 
decommissioning activities, the following procedures shall be 
followed to ensure compliance with all applicable state and federal 
laws: 

 The construction contractor shall immediately suspend 
work within the vicinity of the discovery and determine if 
the remains discovered are human or nonhuman. This 
determination shall be made by a qualified archaeologist 
with skill in the identification of human osteological 
(bone) remains. 

 The cultural resources monitor or construction contract 
shall protect discovered human remains and/or burial 
goods remaining in the ground from additional 
disturbance. 

 The archaeologist or construction contractor shall contact 
the San Bernardino County Coroner and PG&E project 
personnel immediately. In Arizona, the archaeologist and 
construction contractor will follow Arizona laws and 
implementing regulations. Human remains found on 
federal land would require the notification of the BLM 
Havasu City field office and compliance with applicable 
federal laws and regulations, including the Native 
American Graves Protection and Repatriation Act. 
 

 The San Bernardino County Coroner will make determine 
if the remains are of recent origin and if a investigation of 
the cause of death is required (California Health and 
Safety Code Section 7050.5). If the coroner determines 
that the human remains are not Native American and not 
evidence of a crime, project personnel shall coordinate 
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Table 7-1 
Comparison of Impacts and Mitigation Conclusions: 2008 versus 2004 Baseline  

2008 Baseline Analysis 
(Summary of analysis in the “Biological Resources” and “Cultural Resources” section of this EIR) 

2004 Baseline Analysis 
Area of Significant 

Impact 
Description of Potential Impact Mitigation Measures 

with a qualified archaeologist(s) to develop an 
appropriate treatment plan. This may include contacting 
the next-of-kin to solicit input on subsequent disposition 
of the remains. If there is no next-of-kin, or 
recommendations by the next-of-kin are considered 
unacceptable by the landowner, the landowner will reinter 
the remains with appropriate dignity in a location outside 
the project area and where they would be unlikely to be 
disturbed in the future. 

 In the event that the San Bernardino County Coroner 
determines that the human remains are Native American 
and not evidence of a crime, project personnel shall 
contact the NAHC so that a most likely descendent 
(MLD) can be identified as required under California 
Public Resources Code Section 5097.98. 

 The MLDs shall inspect the area in which the human 
remains were found and provide treatment 
recommendations to the landowner and project personnel 
in accordance with the provisions of California Public 
Resources Code Section 5097.98. The treatment may 
include reburial, scientific removal of the discovered 
human remains and relinquishment to the MLD, 
nondestructive analysis of human remains, and/or other 
culturally appropriate treatment. If the MLD so requests, 
the landowner would reinter the remains with the 
appropriate dignity in a location outside the area of 
disturbance in a location unlikely to be disturbed in the 
future. 

 This mitigation measure shall be implemented in a 
manner that is consistent with mitigation required through 
the federal CERCLA process. 
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The greatest disturbance since January 2004 appears to be the short-term disturbance to the creosote scrub habitat, 
most likely occurring during the construction of injection wells. Approximately 6 acres of creosote scrub habitat 
were disturbed by the previous construction at the IM-3 site. Creosote scrub habitat is regionally abundant; 
additional detail on this habitat is provided in Section 4.3, “Biological Resources,” of this EIR. The pipeline from 
the extraction wells located in the area of the MW-20 bench to the treatment plant was constructed with IM-3 and 
crosses Bat Cave Wash through Mojave wash habitat. This habitat does not appear to have been affected during 
construction of the pipeline because the pipeline was placed along the edge of the road. The areas disturbed for 
IM-3 do not contain suitable habitat for the special-status species, with the exception of habitat for the desert 
tortoise. Desert tortoises do not appear to currently utilize the site, and have not done so within the recent past. A 
full list of the special-status species that have the potential to occur within the project area is provided in Table 
4.3-3 and a figure showing the known locations of special status wildlife is provided in Exhibit 4.3-2. 

7.2.2 IMPACT ANALYSIS 

The project facilities that could occur within the IM-3 site are limited to freshwater injection wells, injection wells 
for carbon-amended water, monitoring wells, and associated utility and pipeline trenches. These features would 
require grading, drilling, trenching, and other earthmoving activities that would require removal of upland habitat. 
In addition, as part of the proposed project, IM-3 would be decommissioned. More detail on the physical 
attributes of these facilities and the proposed construction and decommissioning activities is provided in Chapter 
3. The only sensitive habitat that would have the potential to be affected by these facilities when considering the 
2004 baseline are the sensitive habitats such as Bat Cave Wash and very limited impacts to creosote scrub and 
Mojave wash habitats. 

Impacts on creosote scrub habitat could occur as a result of the installation of new wells and associated 
infrastructure, as well as the decommissioning of IM-3 (when considering the 2004 baseline, which assumes that 
the existing IM-3 is not present). Significant impacts to terrestrial species would not occur because of the minimal 
acreage affected in the upland habitat (e.g., desert tortoise [Gophers agassizii] habitat) and its marginal quality. 
As with consideration under the May 2008 baseline (the baseline at the time the notice of preparation was issued), 
impacts to desert tortoise would be potentially significant because there is the slight chance that a desert tortoise 
could enter the project area, thereby be directly affected by the implementation of the project (CH2M Hill 2007: 
5-11 through 5-12, included in Appendix BIO of this EIR). Decommissioning of the IM-3 site and loss of 
marginal desert tortoise habitat but these impacts would be relatively minor (although the number of acres would 
be greater when considering a 2004 baseline as compared to a May 2008 baseline). However, even in 
consideration of the larger amount of acres affected when considering a 2004 baseline (as compared to May 
2008), these impacts would not be considered significant since the habitat area is regionally abundant and is not 
known to supporting the desert tortoise. 

Impacts to Bat Cave wash and associated Mojave wash habitat could affect sensitive riparian habitats and 
associated suitable habitat for sensitive bird species. Because sensitive habitats could be affected, impacts on 
other special-status bird species (e.g., crissal thrasher [Toxostoma bendirei]) could occur; therefore, these impacts 
would be potentially significant under the 2004 baseline scenario. These potential impacts would not differ when 
comparing an analysis using a 2004 baseline to an analysis using the baseline at the time the NOP was issued 
(May 2008) because the construction of the IM-3 Facility did not affect these habitats. It should be noted that 
habitat for several of the bird species addressed in Chapter 4 are not present on the IM-3 site (i.e., southwestern 
willow flycatcher [Empidonax trailii extimus], and Yuma clapper rail [Rallus longirostris yumanensis]). 

For the reasons described in this section, the impacts and mitigation measures required for the project would be 
the same as those identified in Section 4.3, “Biological Resources,” of this EIR, regardless of which baseline 
condition is considered. 
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7.3 CULTURAL RESOURCES ANALYSIS 

Using January 2004 as the baseline for environmental analysis, this section considers the impacts on cultural 
resources that would result from implementation of the proposed project. The project facilities that could occur 
within the IM-3 site are limited to freshwater injection wells, injection wells for carbon-amended water, 
monitoring wells, and associated utility and pipeline trenches. In addition, as part of the proposed project, the 
existing IM-3 treatment plant would be decommissioned. 

7.3.1 JANUARY 2004 SETTING 

In addressing the January 2004 setting it is important to note that in the project area, natural factors tend to affect 
cultural resources slowly. The amount of change caused by natural factors since January 2004 is not considered 
substantial. Therefore, this analysis focuses primarily on human-induced actions that could have changed the 
baseline conditions of cultural resources between 2004 and issuance of the NOP. For cultural resources, the 
January 2004 setting can be described on the basis of the following information sources, among others: 

► Between May and July 2004, an intensive cultural resources survey was conducted by CH2M Hill. This 
survey occurred before construction of the IM-3 Facility was initiated (CH2M Hill 2004). This survey is the 
best available information for conditions in areas that were subsequently disturbed by the IM-3 Facility. 

► Between September and December 2004, an intensive cultural resources survey of 1,815 acres was conducted 
by Applied Earthworks (Applied Earthworks 2007) after construction of the IM-3 Facility. This survey is the 
most detailed investigation of the IM-3 site, but does not provide direct observation of cultural resource areas 
that were affected by the construction of the IM-3 Facility. 

► Cultural resources information was provided by Native American tribal representatives during the preparation 
of this EIR. 

► Aerial photographs taken prior to the construction of IM-3 were reviewed during preparation of this EIR. 
Reviewing and comparing these photos to more recent photos revealed that although the overall integrity of 
the IM-3 parcel has been degraded somewhat, the vast majority of the area remains very much as it appeared 
in the 2004 aerial photograph. 

► Information was supplied by PG&E regarding ground-disturbing activities that occurred between January 
2004 and the construction of the IM-3 Facility. This information makes it possible to account for any changes 
to the condition or integrity of cultural resources that occurred between January 2004 and the May–July 2004 
CH2M Hill survey. 

As discussed in the “Cultural Resources” section of this EIR, 193 known prehistoric and historic resources exist 
within previously investigated 1,815-acre project study area. A subset of these (56 sites and 8 isolated finds) are 
located specifically within the IM-3 site. In addition, unknown/buried resources could be discovered in this area 
in the future. Finally, the Topock Cultural Area (as described in Section 4.4 “Cultural Resources”) encompasses 
and surrounds the parcel. 

7.3.2 IMPACT ANALYSIS 

Throughout the construction and operation of the IM-3 Facility, PG&E maintained a policy of avoiding direct 
impacts on cultural resources. Nonetheless, the conditions of several cultural resources has changed since January 
2004 as a result of facility construction and the operations of the IM-3 treatment plant and associated facilities 
(e.g., pipelines, monitoring wells). Based on the available data, as previously summarized, the following 
conditions that have changed since January 2004 can be identified: 
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► CA-SBR-2910H (former location of U.S. Route 66)—This site is eligible for the National Register of 
Historic Places (NRHP) (CH2M Hill 2004: 7-3) and hence is eligible for the California Register of Historical 
Resources (CRHR). A protective cap was placed on a portion of this site as a mitigation measure for the IM-3 
Facility to protect the site from project-related truck traffic. Pipelines associated with the IM-3 Facility have 
been placed along the alignment of site CA-SBR-2910H, but they have been placed aboveground, and no 
ground-disturbing activities associated with these pipelines have occurred. These facilities have affected the 
historic setting of this cultural resource. The existing facilities at the IM-3 site also change the resource’s 
historic setting. Although these changes negatively affected this resource after January 2004, CA-SBR-2910H 
remains a significant resource under CEQA. 

► CA-SBR-11704H—This is a historic-period gravel-processing and refuse-disposal site that was evaluated as 
not eligible for the NRHP (CH2M Hill 2004: 7-3). Part of the site was affected by a staging area used during 
construction of the IM-3 Facility. Three monitoring wells have also been installed within the boundary of this 
site. The information provided in the CH2M Hill 2004 report is sufficient for purposes of CEQA evaluation, 
and it is clear that this site did not qualify as a significant resource under CEQA in January 2004. No further 
discussion of site CA-SBR-11704H is necessary because the site does not qualify as a historical resource or 
unique archaeological resource. 

► CA-SBR-11697H—This site is eligible for the NRHP (CH2M Hill 2004: 7-3) and hence is eligible for the 
CRHR. This is a historic-period refuse scatter with 10 rock piles. The piles are roughly uniform in size and 
have a cairn-like appearance. The scatter is of historic-era refuse from 1920s to the 1940s, and is located 
across the center of the mesa top near the piles. A small tin-can dump is also present at the site, and integrity 
appeared to be retained. Three observation wells have been placed close to the site (with one located within 
the site boundary). Despite this change to the site that occurred after January 2004, site CA-SBR-11697H 
remains a significant resource under CEQA. 

► CA-SBR-219, Loci A, B, and C (Topock Maze)—Locus A of this site is on the NRHP as an archeological 
resource and is a historical resource under CEQA, and Loci B and C, which have been determined eligible for 
the NRHP, are also determined significant for the purposes of CEQA by DTSC. As documented by CH2M 
Hill, the IM-3 Facility introduced out-of-character visual impacts to Locus B and Locus C of this resource. 
Despite the negative effects that have occurred since January 2004, this site, including Locus B and Locus C, 
remains a significant resource under CEQA, and Native American representatives continue to express 
concerns about its significance and historic setting. Loci B and C are located partially within the IM-3 site, 
while Locus A is located outside these site boundaries. 

► Topock Cultural Area—Representatives of multiple Native American tribes, including the FMIT, the 
Quechan Tribe, the Hualapai Tribe, and the Cocopah Tribe, have expressed concerns about the cleanup and 
testing activities that have occurred at Topock since January 2004 affecting this resource. It is beyond the 
scope of this EIR, however, to define the boundaries of the Topock Cultural Area for purposes of the CRHP 
or NRHP, or to address areas that are not affected by the proposed project. According to many tribal 
representatives contacted as part of this project (and supported by evidence in the historical and ethnographic 
record), what is considered the Topock Cultural Area in this document is deeply tied with the spiritual and 
religious practices of the Mojave. As mentioned in Section 4.4, interviews in the 20th Century suggested that 
the Mojave would use the Maze to purify themselves by running through the Maze or by navigating through 
the Maze without walking over a windrow, leaving evil spirits or ghosts in the Maze, or that the purpose of 
the Maze is to help the deceased atone for their life before fully passing to the afterlife. Accordingly, the 
historic resource consisting of the project area and the Topock Maze is referred to the EIR as the Topock 
Cultural Area.  According to some tribal representatives, the area surrounding the Topock Maze feature is 
considered part of a whole, with no differentiation seen between the sacred nature of the Topock Maze 
geoglyph and the surrounding landscape in association with this sacred site. According to information 
gathered through the NACP, the Topock Cultural Area is spiritually tied to and interconnected with other 
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important locations in the Mojave traditional territory, including Spirit Mountain, Boundary Cone, and the 
Needles Mountains. To affect one area, according to the Mojave worldview expressed during the NACP, is to 
affect them all. 

A comparative summary of the cultural resources impacts identified and the mitigation measures necessary under 
both baseline scenarios (NOP baseline and 2004 baseline) is provided in Table 7-1. This table includes all of the 
cultural resources impacts and mitigation measures identified in Section 4.4 “Cultural Resources,” which uses the 
time of NOP issuance as the baseline for impact analysis, and a column considering what changes, if any, would 
be necessary to these identified impacts and mitigation measures when using the 2004 baseline.  Please note that 
the impact and mitigation to paleontological resources (CUL-3) presented in Section 4.4 of this EIR is not 
included in this summary table.2 

With a January 2004 baseline, impacts and recommended mitigation measures would be generally identical to 
those identified using the 2008 baseline. Sixty-four of the 193 195 archaeological resources (sites and isolated 
finds) identified in Section 4.4 “Cultural Resources” are within the boundaries of the IM-3 site. The potential 
would remain for loss or damage of known cultural resources sites associated with construction and 
operations/maintenance activities. In addition, undiscovered cultural resources or Native American burials could 
be discovered. These resources would have the potential to be affected by any proposed project facilities within 
the IM-3 site, regardless of the date of the baseline. 

Impacts to the historical resources, including the Topock Cultural Area, unique archaeological resources, and 
Native American burials, as well as the recommended mitigation measures for those impacts, would remain   
unchanged. The impact and mitigation measures (CUL-1a, -1b, and -1c, CUL-2, and CUL-4) regarding potential 
loss or damage to historical resources, unique archaeological resources, and Native American burials would 
remain applicable. In January 2004, a protective cap was placed on a portion of site CA-SBR-2910H as a 
mitigation measure for the IM-3 Facility to protect the site from project-related truck traffic. Presuming that the 
cap did not exist, additional measures would need to be implemented to protect site CA-SBR-2910H. These 
measures would involve either implementing mitigation similar to the cap, or rerouting site access and other 
project facilities to avoid these CRHR-eligible sites. Under the proposed project, alternative access routes would 
likely be deemed infeasible because these new routes would result in additional grading, which would have the 
potential to disturb additional culturally significant sites in the IM-3 site area. These other culturally significant 
sites may include historical resources associated with Route 66 and portions of the National Old Trails Road, or 
prehistoric sites including Loci B and C of the Topock Maze. For these reasons, a mitigation method similar to the 
cap implemented in January 2004 would likely be determined to be the most environmentally sensitive solution 
for CA-SBR-2910H, thereby limiting new grading and providing some protection to present cultural resources. 
However, regardless of the timing of the baseline, this approach would negatively affect recorded site CA-SBR-
2910H by introducing a significant and unavoidable change to the resource. 

The effects of decommissioning under either baseline scenario would be similar to those of construction activities, 
with a potential for the loss or damage of known cultural resources sites near decommissioning activities. 
Information gathered as part of this EIR through the NACP and other sources suggests that some tribal 
stakeholders would consider the decommissioning activities associated with the proposed project would create a 
temporary, adverse change to the Topock Cultural Area, but that ultimate removal of all proposed project facilities 
would likely serve to benefit the condition of the area. 

                                                      
2 The Settlement Agreement requires an analysis of biological and cultural resources. Despite the fact that CEQA considers 

paleontology as part of a cultural resource analysis for the purposes of environmental documentation, paleontological 
resources are geologic in nature and are not cultural resources. 
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8 ALTERNATIVES TO THE PROPOSED PROJECT 

8.1 INTRODUCTION 

The proposed project has been described and analyzed in the previous chapters of this EIR with an emphasis on 
potentially significant environmental impacts and recommended mitigation measures to reduce those impacts. 
According to the CEQA Guidelines, an EIR must also “describe a range of reasonable alternatives to the project, 
or to the location of the project, which would feasibly attain most of the basic objectives of the project but would 
avoid or substantially lessen any of the significant effects of the project and evaluate the comparative merits of the 
alternatives” (CEQA Guidelines, Section 15126.6[a]). The discussion of alternatives must include sufficient 
information about each alternative to allow “meaningful evaluation, analysis, and comparison with the proposed 
project” (Section 15126.6[d]). CEQA does not prescribe fixed rules governing the type of alternatives to a project 
that should be analyzed, and the nature of alternatives varies depending on the context of the project being 
analyzed. As expressed by the California Supreme Court: “CEQA establishes no categorical legal imperative as to 
the scope of alternatives to be analyzed in an EIR. Each case must be evaluated on its facts, which in turn must be 
reviewed in light of the statutory purpose” (Goleta: 566). Ultimately, as specified in the CEQA Guidelines, the 
nature and scope of the alternatives to be discussed in an EIR are governed by the  rule of reason, and an EIR 
must “set forth only those alternatives necessary to permit a reasoned choice” (Section 15126.6[f]). 

The following discussion is intended to inform the public and decision makers about the potentially feasible 
project alternatives that could be developed and the positive and negative aspects of those alternatives when 
compared to the proposed project. As described in Section 3.2 in Chapter 3, “Project Description,” past activities 
at the compressor station have resulted in contamination of groundwater with chemicals of potential concern 
(COPCs) including total chromium [Cr(T)], Cr(VI), molybdenum (Mo), selenium (Se), and nitrate. Remediation 
of contamination is necessary to protect the health of humans and the environment. 

The remedial action objectives (RAOs) of this project are intended to provide a general description of the cleanup 
objectives and to provide the basis for the development of site-specific remediation goals. The RAOs specify the 
contaminants of concern, the exposure routes and receptors, and acceptable contaminant concentrations for each 
exposure pathway. Protective measures can be achieved by limiting or eliminating the exposure pathway, 
reducing or eliminating chemical concentrations, or both. 

This chapter also briefly describes the rationale for selecting the alternatives to be discussed, identifies any 
alternatives that were considered by DTSC but rejected as infeasible because they did not meet the standards of 
the applicable or relevant and appropriate requirements or because they would cause environmental consequences 
that are greater than the options presented for the proposed project. This chapter briefly explains the reasons 
underlying DTSC’s determination. 

The specific alternative of “no project” is also identified and evaluated along with any potentially significant 
adverse impacts on the physical environment associated with that alternative as required by CEQA. The purpose 
of describing and analyzing a no project alternative is to allow DTSC to compare the impacts of approving the 
proposed project with the impacts of not approving the proposed project in a manner consistent with the CEQA 
Guidelines, Section 15126.6(e). Finally, from among the alternatives identified in this chapter, the 
environmentally superior alternative has been selected. 

8.2 RATIONALE FOR SELECTION OF ALTERNATIVES 

The rationale for DTSC’s consideration of these alternatives is based on DTSC’s review and participation in the 
Final CMS/FS process, which provided an exhaustive consideration of all potential options and technologies for 
remediation of the contaminated groundwater plume while meeting the RAOs and other requirements, including 
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the applicable statutory requirements of RCRA/CERCLA and the associated Corrective Action Consent and 
Administrative Consent Agreements for Topock. Section 21154 of the California Public Resources Code 
prescribes that “[w]henever any state agency, board, or commission issues an order which requires a local agency 
to carry out a project which may have a significant effect on the environment, any [EIR] which the local agency 
may prepare shall be limited to consideration of those factors and alternatives which will not conflict with such 
order” [emphasis added].  The reasoning behind DTSC’s selection of alternatives is consistent with this mandate 
to local agencies, in that DTSC’s decision whether to pursue the proposed project and the selection of alternatives 
must not conflict with the applicable provisions of RCRA/CERCLA and the Consent Agreements issued for the 
Topock site. 

As such, the range of alternatives considered in this chapter is based on seven feasible remediation alternatives to 
the proposed project (Alternative E—In Situ Treatment with Freshwater Flushing) that fell within the parameters 
of the RAOs for the project identified in the Final CMS/FS (CH2M Hill 2009, included in Appendix CMS of this 
EIR). These alternatives include: 

► Alternative B—Monitored Natural Attenuation 
► Alternative C—High Volume In Situ Treatment 
► Alternative D—Sequential In Situ Treatment 
► Alternative F—Pump and Treat 
► Alternative G—Combined Floodplain In Situ/Pump and Treat 
► Alternative H—Combined Upland In Situ/Pump and Treat 
► Alternative I—No Project Alternative/Continued Operation of Interim Measure 

(Alternative I is identified as the “no project alternative” because it represents the existing site conditions. See the 
explanation in Section 8.4.7 of this chapter.) 

8.3 ELEMENTS COMMON TO ALL ACTIVE PROJECT ALTERNATIVES 

Of the seven alternatives, six are considered active remediation. Alternative B would rely on natural attenuation 
processes, but also includes groundwater monitoring and institutional controls. Alternatives C, D, F, G, H, and I 
(known as active remediation alternatives) include some combination of the following remedial elements: 

► in situ treatment, 
► ex situ treatment, 
► monitoring, 

 

► removal,  
► disposal, 
► institutional controls, and  
► natural attenuation. 

The combination of remedial elements would result in differing lengths of the operation and maintenance phase 
because of the variation in the duration of time to achieve the cleanup goals of regional background concentration 
of 32 micrograms per liter (µg/l) of Cr(VI).The following elements would be included in each remediation 
alternative to differing degrees, as noted below. All of these elements are also common to the proposed project 
and are described in Chapter 3, “Project Description,” in more detail. 

8.3.1 CONSTRUCTION ACTIVITIES 

Construction for each of the alternatives would be similar to those construction activities described in Chapter 3 
for the proposed project, to varying degrees of intensity and duration as described below for each alterative. 
Construction would be required for the installation of wells, utilities, pipelines, and other associated facilities 
required for each alternative. The length of time required for construction depends on a number of factors, 
including the number of wells, pipelines, and other infrastructure associated with each alternative; the geologic 
conditions encountered during well installation; the time required for regulatory and landowner approvals; and the 
availability of construction labor and materials at the time of construction. Construction would be limited to 
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daylight hours to minimize the need for lighting and conserve energy to the extent practical; however, some 
nighttime construction efforts may be required. In general, construction activities would include the mobilization 
of equipment, supplies, and workers to and from the project area. Construction workers would be present on-site 
each day throughout the duration of construction. Heavy equipment would likely include drill rigs to install 
remediation wells; trucks and excavators or backhoes to lay the pipeline network; and cranes to erect a treatment 
plant (in the case of Alternatives F, G, and H) and to place control sheds and reductant storage tanks. Trucks 
would be necessary for making deliveries and hauling waste from the site. Alternative I would use the existing IM 
facilities and would not involve constructing new remediation facilities; however, construction activities would 
occur from time to time over the operational period to replace wells or other structures that may become worn, 
clogged, or damaged. 

Potable water for use during construction activity (e.g., for well installation and dust suppression) would be 
distributed throughout the project area from the existing water tanks at the compressor station to other locations in 
the project area for use during drilling. Tanks, bins, or tanker trucks would likely be used to contain excess water 
and drill cuttings at the drill site and at designated staging areas. Staging areas would most typically be located in 
areas that are already developed or disturbed, such as within the fenced and developed areas at the compressor 
station. However, staging could also be located anywhere within the project area that is defined within each of the 
exhibits shown for the alternatives. 

8.3.2 GROUNDWATER MONITORING NETWORK 

With the exception of Alternative I, each of the alternatives would enhance the existing groundwater monitoring 
network with additional groundwater monitoring wells. The maximum number of wells reflects newly installed 
wells associated with each alternative. Replacement of wells would occur during operation of the alternatives. 
More than 90% of the wells are assumed to be located in the upland areas, with no more than a few percent in 
floodplain or bedrock areas (PG&E 2010). 

In addition to the newly installed wells to enhance the existing network, monitoring wells would be replaced 
during the operation of all the alternatives, including Alternative I. 

Each of the alternatives (including Alternative I) would include a monitoring program of routine sampling, 
analysis, and reporting, which would occur until the cleanup goals for Cr(VI) that are defined in the objectives 
(32 µg/l) have been met. Long-term monitoring would also occur following completion of the active treatment. 

8.3.3 WATER CONVEYANCE, UTILITIES, AND ROADWAYS 

Locations of utilities (electrical and communication lines) and water conveyance structures would depend on the 
ultimate placement of monitoring and treatment facilities. Depending upon required service life, security, and 
access, landowner requirements, type of pipeline, and environmental constraints (e.g., subsurface geologic 
features or cultural resources), pipelines could be installed aboveground or belowground. Alternatives C, D, F, G, 
and H include constructing new pipelines to convey water between locations such as between wells or to/from an 
ex situ treatment plant. Utilities and water conveyance pipelines would likely be constructed using standard 
construction methods, and may need to be constructed beneath or around existing structures such as Interstate 40, 
railroad tracks, and/or existing pipelines. Piping and utility lines would need to be repaired and replaced as needed 
during the operation and maintenance period of each alternative. Refer to each alternative discussion below for 
the proposed pipeline and utility line lengths. 

Trenches would be used to place subsurface infrastructure for protection from vandalism and adverse effect from 
heat. Trenches would be excavated with heavy equipment such as backhoes or excavators to depths of 3 to 4 feet. 
The top of the trench would be restored to match the surrounding area, whether it is pavement or soil (CH2M Hill 
2009: Appendix D, included in Appendix CMS of this EIR). 
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Depending on the location of extraction, treatment, and injection facilities of Alternatives C, D, F, G, and H, 
additional access routes could be constructed, or existing roads improved to support the level of activities 
proposed. Locations of new or improved roads would be within boundaries of the project area defined for each 
alternative described below, and would be designed to minimize grading, disturbance of sensitive resources and 
existing structures, and maximize the use of existing roads. Typical road design and construction involves 
topographic surveying, grading, installing surface drainage systems (culverts, gutters, and riprap for slope 
protection) and constructing retaining walls. It is assumed that the roads would be maintained through the 
operation and maintenance period for each specific alternative, as necessary. Some roads may be paved with 
asphalt, some may be paved with gravel, and some may be unpaved, depending on the location and purpose. 
The roads would be constructed as needed for construction, operation, and maintenance of remedial and/or 
monitoring facilities in a currently inaccessible location, which may range from a few years (for injection wells) 
to decades (for an aboveground treatment structure). Following determination that the remedial or monitoring 
structure is no longer needed, the road would be closed and restored to pre-project conditions. As such, no 
permanent roads are proposed under any of the alternatives. Refer to each alternative discussion for the proposed 
roadway lengths. 

8.3.4 OPTIMIZATION OF ALTERNATIVES 

Optimization of Alternatives C, D, F, G, and H would occur throughout the design, construction, and operational 
phases of implementation. Changes to the number, location, and configuration of the extraction, treatment, and 
injection systems, and/or changes to the type, method, and configuration of the treatment delivery systems, as 
approved by appropriate agencies, may occur to enhance performance of the remedy to attain the cleanup goals, 
and to respond to site conditions and performance issues. 

8.3.5 DECOMMISSIONING OF FACILITIES 

Following determination that the cleanup goals for Cr(VI) that are defined in the remedial action objectives 
(32 µg/l) have been met, the facilities under each alternative (e.g., extraction wells, injection wells, treatment 
plant, and piping) would be decommissioned. Groundwater monitoring wells throughout the site would be 
decommissioned following the determination that additional information from the wells would not be needed to 
evaluate attainment of the cleanup goals. After deconstruction and decommissioning of the facilities, the areas 
would be restored using decompaction and grading techniques designed to decrease erosion and accelerate 
revegetation of native species or as directed by the land manager. 

8.3.6 INSTITUTIONAL CONTROLS 

Institutional controls are non-engineering mechanisms, such as legal or contractual restrictions on property use, 
which are used to help minimize the potential for human exposure to contamination and/or protect the integrity of 
a remedy. Institutional controls work by limiting land or resource use and/or by providing information that helps 
modify or guide human behavior at a site. Under each alternative, an institutional control would be maintained 
during the remediation period to restrict use of groundwater in the plume area until the cleanup goals for Cr(VI) 
that are defined in the objectives (32 µg/l) have been met, thereby eliminating the pathway for human health risk 
from direct exposure to groundwater. The area subject to the institutional control would include areas affected by 
the plume to prevent the consumption of contaminated water a result of pumping from hypothetical future local 
water supply wells. Maintenance of institutional controls would occur for all alternatives and would not require 
any physical disturbance in the project area. 

8.4 DESCRIPTION OF ALTERNATIVES TO THE PROPOSED PROJECT 

This section provides tables summarizing the basic components and operational demands for each alternative. 
This section also provides conceptual descriptions of the specific elements that vary among the alternatives.  
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Table 8-1 provides a summary of the key characteristics between the conceptual design and construction of 
facilities, as well as the key operational elements for each alternative. Table 8-2 provides a comparison of 
construction-related differences between each alternative. The detailed discussion for each alternative follows 
Tables 8-1 and 8-2. 

8.4.1 ALTERNATIVE B—MONITORED NATURAL ATTENUATION 

Under Alternative B, no active treatment to reduce Cr(VI) concentrations in groundwater would occur. This 
alternative would rely only on the naturally reducing conditions in shallow floodplain areas of the site to remove 
Cr(VI) from groundwater. These reducing conditions are derived from naturally occurring organic carbon in the 
fluvial deposits associated with the Colorado River. Wherever the natural reducing capacity of the fluvial material 
is present, Cr(VI) is converted to its stable and less toxic form of trivalent chromium [Cr(III)], which is essentially 
immobile. The reducing conditions in the fluvial sediments provide a natural geochemical zone that limits or 
prevents the movement of Cr(VI) through the fluvial sediments adjacent to and beneath the Colorado River. 
Under Alternative B, up to 60 additional monitoring wells could be installed (not including replacement wells), 
and institutional controls would be included to minimize the potential for human exposure to contamination. 
In addition, during the operation and maintenance phase, wells could be replaced if necessary.  Exhibit 8-1 shows 
the area in which the monitoring wells could be installed under Alternative B. 

Because no active treatment processes are included in Alternative B, no remediation wells or associated facilities 
(i.e., pipelines, roads, or utility connections) would be implemented. The IM-3 Facility would be decommissioned 
when the lead agency is confident that the contaminated groundwater plume is contained and that the monitored 
natural attenuation is reducing the concentration of the plume at all locations within the plume, which could be for 
an extended period of time. Once the cleanup goals for Cr(VI) that are defined in the objectives (32 µg/l) have 
been met, the monitoring wells would be decommissioned. Because of the lack of remediation facilities, 
Alternative B would have substantially less initial ground disturbance and construction activity than any of the 
other project alternatives or the proposed project, but during the entire life of this alternative (operation and 
maintenance phase), it would have the longest period of continuous disturbing activities. Exhibit 8-1 illustrates the 
area in which groundwater monitoring wells could be implemented for Alternative B (PG&E 2010). It is 
estimated that the monitored natural attenuation process would occur for an estimated 540 years, but could occur 
for as long as 2,200 years. 

Alternative B would generally meet most project objectives in that institutional controls would prevent ingestion 
of groundwater as a potable water source and the natural processes would reduce the mass of Cr(T) and Cr(VI) in 
the groundwater. This alternative would not comply with State Water Resources Control Board Resolution 92-49, 
however, which states that the regional water quality control boards shall “Concur with any investigative and 
cleanup and abatement proposal which the discharger demonstrates and the Regional Water Board finds to have a 
substantial likelihood to achieve compliance within a reasonable timeframe…” (emphasis added). Because 
Alternative B would not occur within a reasonable time frame (as defined in the applicable or relevant and 
appropriate requirements [ARARs]), the project objective of reducing the mass of Cr(T) and Cr(VI) in 
groundwater at the project area to comply with the ARARs would not be met. Also, ongoing monitoring would be 
needed to assure continued protection of the river over the long duration of this remedy. Because of the slow 
movement of groundwater at the site, many centuries would pass before the Cr(VI) concentrations everywhere in 
the plume reached cleanup goals. During this long period of time, changes in groundwater flow directions or 
geochemical conditions in the reducing zone around the river could occur, which leads to uncertainty in the long-
term protectiveness of this alternative. In addition, further studies to assess the effectiveness of long-term natural 
attenuation in the East Ravine would continue during remedial design. 

8.4.1.1 OPERATIONS AND MAINTENANCE 

Operation and maintenance of this alternative would occur during the entire period in which cleanup activities 
would be ongoing, and until the cleanup goals for Cr(VI) that are defined in the objectives (32 µg/l) have been 
met. Depending on the performance of the alternative, it is estimated that the operation and maintenance phase 
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(total time for cleanup of the plume to background levels of Cr(VI) for Alternative B) would range from 220 years 
to 2,200 years; however, best estimates suggest that this time could be 540 years (CH2M Hill 2009:24, included 
in Appendix CMS of this EIR). This time to attain cleanup goals and project objectives is the longest of the 
alternatives considered in this DEIR. The actual cleanup time would be dependent on the flushing efficiency of 
the aquifer and transport of Cr(VI) from all parts of the plume under natural hydraulic gradients to the natural 
reductive conditions in the floodplain. These factors are subject to considerable uncertainty. Under this 
alternative, the IM-3 Facility would be decommissioned as described in the project description in Chapter 3, 
“Project Description.” 

Operation would be primarily associated with the maintenance of monitoring wells and the regular sampling and 
testing that would be required. Replacement of wells may be necessary during the entire duration of the operation 
and maintenance phase (estimated at 540 years), which could involve some construction activity. During 
operation, an estimated 80 tons of carbon dioxide could be generated per year, and a small amount of energy 
would be required for sampling pumps and vehicle use. Extraction of groundwater would be limited to purge 
water generated during monitoring well sampling. Operation and maintenance of Alternative B would include 
three site managers 5 days per week, and an average of seven workers on-site for 4 weeks per year for sampling 
and maintaining the monitoring well network. Operation would also include four workers on-site for 2 weeks for 
sampling of the Colorado River, requiring two boats per effort. Additional trips that would be required throughout 
the duration of operation and maintenance include: 

► 10 delivery trucks or sampling vehicles per monitoring event and 
► three passenger vehicles (15 trips per week) for site management. 

8.4.1.2 CONSTRUCTION ACTIVITIES 

The general project construction activities described above and in Chapter 3, “Project Description,” for 
monitoring well installation would occur, though to a much lesser extent initially because the alternative is limited 
to the installation of up to 60 new monitoring wells and no other infrastructure would be built. Over the life of the 
alternative, this reduced level of construction activities continue for a much longer period of time, with ongoing 
replacement of monitoring wells taking place over a 540 to 2,200 year time frame. For the construction of the 60 
new monitoring wells, a maximum of 160 cubic yards of soil could be disturbed during well installation and 
estimated water use during construction could be 0.2 acre-foot (PG&E 2010). 

8.4.2 ALTERNATIVE C—HIGH VOLUME IN SITU TREATMENT 

Alternative C would involve active in situ groundwater treatment by distributing an organic carbon substrate 
across the entire plume through high-volume pumping using wells installed primarily in previously disturbed 
areas. Although this alternative has been designed to minimize the number of wells outside previously disturbed 
areas, it still requires a substantial number of wells because of the limited distance that carbon substrates can 
travel in the aquifer before they are fully metabolized by microbes in the soil. Under Alternative C, up to 310 new 
wells could be installed, of which 240 would be remediation wells (including extraction, injection and in situ 
reactive zone [IRZ] wells) and 70 would be monitoring wells. Of the 240 remediation wells, an estimated 50% 
would be upland remediation wells, 40% would be floodplain remediation wells, and 10% would be bedrock 
remediation wells (PG&E 2010, CH2M Hill 2009:Table D-19B, included in Appendix CMS of this EIR). This 
alternative contains a larger amount of remediation wells and infrastructure, and therefore would have greater 
associated ground disturbance in both upland and floodplain areas, than the other project alternatives and the 
proposed project. Alternative C is carried forward for consideration in the alternatives analysis because it meets 
all of the objectives stated for the proposed project. Exhibit 8-1 shows the project site in which monitoring wells 
would be located (note that the area where monitoring wells could be located is the same under Alternatives B, C, 
F, and G, and under the proposed project as shown in Exhibit 3-5). Exhibit 8-2 presents a conceptual illustration 
of the potential layout of remediation facilities for Alternative C. 
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Table 8-1 
Summary of Design and Operation Features for Project Alternatives 

Alternative 

Project Components and Operational Demand 

Number of 
Monitoring 

Wells 

Number of 
Remediation 

Wells (a) 

Total Number of 
Wells (a) 

Treatment Plant 
(square feet) (a) 

Pipeline Length 
(linear feet) (b) 

Electrical and 
Communication 
Length (linear 

feet) (c) 

Roads (linear 
feet) 

Energy Use 
(kWh/year) 

Waste 
Generation 
(tons/year) 

Truck Trips (per 
year) (d) 

CO2 Emissions 
(tons/year) 

Estimated 
Operation & 
Maintenance 

Phase (f) 

Proposed Project 

E—In Situ with Freshwater Flushing 60 110 170 0 50,000 50,000 6,000 1.6 million Minimal 40 1,000 29 years 

Alternatives to the Proposed Project  

B—Monitored Natural Attenuation 60 0 60 0 0 0 0 Minimal Minimal 0 80 540 years 

C—High Volume In Situ Treatment 70 240 310 0 40,000 60,000 16,000 2.6 million Minimal 200 1,600 18 years 

D—Sequential In Situ Treatment 80 200 280 0 60,000 110,000 16,000 0.8 million Minimal 100 600 15 years 

F—Pump and Treat 50 70 120 190,000 40,000 30,000 6,000 11million 6,200 360 6,200 37 years 

G—Combined Floodplain In Situ/Pump and Treat 60 140 200 190,000 40,000 40,000 12,000 11 million 6,200 400 6,400 22 years 

H—Combined Upland In Situ/Pump and Treat 70 140 210 120,000 50,000 50,000 12,000 7.6 million 1,300 300 4,400 18 years 

I—No Project/Continued Operation of Interim Measure (IM-3) 0 0 0 0 0 0 0 1.8 million 0 (e) 220 1,300 240 

Notes: CO2 = carbon dioxide; kWh = kilowatt-hours 

(a) These estimates include only new wells and do not include replacement wells. Cluster or co-located wells are counted individually for the purpose of this table.  

(b) These estimates only include a new treatment plant for ex situ treatment of Cr(VI). 

(c) These estimates include initial construction only. 

(d) These estimates include primary treatment elements of alternatives, and do not include activities such as construction, maintenance, or monitoring. 

(e) These estimates do not include brine waste 

(f) Duration of operation and maintenance estimate is based on the approximate time to clean up the contaminated groundwater plume to background concentrations of 32 micrograms per liter of Cr(VI), on information contained within the Final CMS/FS. In addition to this estimate, 10 years of additional 

monitoring would be required for all alternatives. 

Sources: CH2M Hill 2009, included in Appendix CMS of this EIR; PG&E 2010 

 

Table 8-2 
Initial Construction Activities by Alternative1  

Alternative Construction Duration2  (years) Estimated Soil Disturbance (cubic yards) Water Use (acre-feet) 

Proposed Project  

E—In Situ with Freshwater Flushing 4 13,400 9.2 

Alternatives to the Proposed Project 

B—Monitored Natural Attenuation 1 160 0.2 

C—High Volume In Situ Treatment 3 13,500 19.9 

D—Sequential In Situ Treatment 3 11,800 20.2 

F—Pump and Treat 2 22,500 8.0 

G—Combined Floodplain In Situ/Pump and Treat 3 25,400 20.4 

H—Combined Upland In Situ/Pump and Treat 3 19,900 15.9 

I—No Project/Continued Operation of Interim Measure (IM-3) No new construction is required 0 0 
1 Does not include construction activities required throughout the operation and maintenance phase for replacement of remedial or monitoring structures 
2 The estimated duration of construction for alternatives represents the duration of construction for the remediation facilities. In addition to the duration presentation, 1 year would be required for decommissioning of IM-3. 

Sources: CH2M Hill 2009, included in Appendix CMS of this EIR; PG&E 2010 
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Source: Data provided by CH2M Hill and PG&E and compiled by AECOM 

 
Area of Potential Monitoring Wells (Alternatives B, C, F, G) Exhibit 8-1 
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Alternative C would locate injection wells within the center of the plume and extraction wells at the plume 
margin. An organic carbon substrate would be injected to create geochemically reduced conditions and convert 
the harmful and soluble Cr(VI) to the insoluble form of chromium, Cr(III). Since the reduced chromium would be 
deposited in the soil formation instead of being dissolved in groundwater, Cr(VI) would be removed from 
groundwater. Under Alternative C, groundwater would be extracted along National Trails Highway and along the 
western margin of the plume, amended with a carbon substrate, and distributed into the injection wells within the 
center of the plume. The extraction/injection well lines would form a recirculation system to induce a hydraulic 
gradient to distribute the carbon substrate throughout the plume. Implementation of this alternative would consist 
of two phases: floodplain cleanup and interior plume cleanup. Exhibit 8-2 illustrates the conceptual remedial 
approach for the two phases of Alternative C. Alternative C is carried forward for consideration in the alternatives 
analysis because it meets all of the objectives stated for the proposed project. 

8.4.2.1 FLOODPLAIN CLEANUP 

Phase 1 involves construction of an IRZ zone or lines (a line of wells within the in situ reactive zone) across the 
width of the plume along National Trails Highway and construction of IRZ zone between National Trails 
Highway and the Colorado River (see the left pane of Exhibit 8-2). Organic carbon would be injected in the IRZ 
lines to treat the existing Cr(VI) in the alluvial zone of the floodplain aquifer. The IRZ zone along National Trails 
Highway would be constructed using a series of wells that could be used either as injection or extraction wells to 
circulate groundwater and to distribute the organic carbon substrate. The floodplain IRZ zone could be 
constructed using arrays of injection and extraction wells, or they could be constructed with injection wells only. 
The final design may be adjusted based on stakeholder and engineering considerations and the exact conditions 
present in the floodplain at the time of final remedy design. Phase 1 would operate until cleanup goals within the 
plume east of National Trails Highway were attained. The purpose of Phase 1 is to provide a robust, wide barrier 
to convert Cr(VI) to Cr(III) in the area of the site nearest the Colorado River. The current monitoring well 
network in the floodplain and the additional Phase 1 monitoring wells would provide an extensive monitoring 
network to measure chromium concentrations and adjust the active interior plume cleanup following completion 
of Phase 1. 

8.4.2.2 INTERIOR PLUME CLEANUP 

Phase 2 involves construction of extraction wells around the perimeter of the plume and injection wells through 
the interior of the plume (see the right pane of Exhibit 8-2). Water would be pumped from the extraction wells, 
organic carbon added, and the amended water injected into the core of the plume. The organic carbon in the 
injected water would create geochemically reduced conditions in the aquifer to remove the Cr(VI) from 
groundwater. The assumed total pumping/injection rate under this alternative would be approximately 2,000 
gallons per minute (gpm). The actual pumping rate would not be expected to be steady-state throughout the 
operation and maintenance phase, but would be adjusted to respond to site conditions and to optimize 
performance of the remedy. 

Depending on the results of hydraulic testing of the injection and extraction wells, this phase of the alternative 
would be implemented in stages so that not all the wells were pumping at once. This staged implementation could 
allow for maximization of the injection rate at each injection well to improve the distribution of the organic 
carbon. Because of the relatively large distance between the injection and extraction wells, it is anticipated that 
there would be areas of the plume where organic carbon is not able to reach. Alternative C provides for continued 
operation of the pumping and injection systems to flush the remaining Cr(VI) from those portions of the aquifer 
not adequately treated by in situ methods. During this flushing period, carbon would continue to be added only at 
levels sufficient to treat the water being injected as part of aquifer flushing. After the initial distribution of carbon 
has been achieved, there would be no need to continue to distribute the carbon across large areas of the aquifer 
because the water drawn from the perimeter would be treated and injected, while the water from the central 
portion of the plume would also be treated as it flows through the reduced zone generated from the initial high 
concentration injection of carbon around the injection wells. 
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8.4.2.3 WATER CONVEYANCE, UTILITIES, AND ROADWAYS 

Alternative C could include up to 40,000 feet of water conveyance facilities and pipelines, and up to 60,000 feet 
of utility lines (electrical and signal communications). In addition, Alternative C could include up to 16,000 feet 
of new and/or improved roadways. These proposed lengths include initial construction only and do not include 
any needed repair or replacement during the operations and maintenance period of the alternative (CH2M Hill 
2009:Appendix D, included in Appendix CMS of this EIR). 

8.4.2.4 OPERATION AND MAINTENANCE 

Operation and maintenance activities for Alternative C would include periodic well maintenance, groundwater 
sample collection and analysis, refinement of the injection/recirculation systems, management of the substrates, 
equipment inspections, and periodic replacement of wells and other structures that become clogged or damaged. 
During the operation and maintenance phase replacement of wells may be necessary, which could involve some 
construction activity. 

Depending on the performance of the alternative, it is estimated that the operation and maintenance phase (total 
time for cleanup of the plume to background levels of Cr(VI) for Alternative C) would range from 10 years to 60 
years; however, best estimates suggest that this time could be 18 years (CH2M Hill 2009, included in Appendix 
CMS of this EIR). In addition, after cleanup goals are attained, an additional 10 years of monitoring is expected to 
occur. 

An estimated 1,600 tons of carbon dioxide could be generated per year for vehicles and power, and an estimated 
2.6 million kilowatt-hours per year could be consumed to operate pumps and other equipment. An estimated 2 
billion gallons of water per year could be pumped and re-injected (with no net water use) under Alternative C. 
Operation and maintenance of Alternative C would include one on-site operator 7 days per week, an additional 
on-site operator 4 days per week, and three on-site managers 5 days per week. It would also include seven 
workers on-site for 4 weeks per year for sampling and maintaining the monitoring well network (PG&E 2010). 
Additional trips that would be required throughout the duration of operation and maintenance include: 

► 100 vehicles per year for regular maintenance, 
► up to 10 additional vehicles per year for non-routine maintenance, 
► 200 tanker trucks per year to deliver treatment chemicals, 
► one pump rig for 1 to 4 months per year for well maintenance, 
► 10 delivery trucks or sampling vehicles per monitoring event, and 
► three passenger vehicles (15 trips per week) for site management. 

8.4.2.5 CONSTRUCTION ACTIVITIES 

Construction activities for Alternative C could include installation of up to 310 new monitoring and remediation 
wells and associated facilities (e.g., utilities, pipelines, roads, reagent tanks) that would be similar to those 
described for the proposed project. The general project construction activities described above and in Chapter 3, 
“Project Description,” would occur, though to a greater intensity because of the increased number of wells and 
infrastructure that would be required. Construction of Alternative C would extend for up to 4 years—3 years for 
construction of the in situ facilities and an additional 1 year for decommissioning of the IM-3 facility. A 
maximum of 13,500 cubic yards of soil could be disturbed during construction. Estimated water use during 
construction could be 19.9 acre-feet (PG&E 2010). Some construction activity would occur during the estimated 
18-year operation and maintenance phase, if replacement of wells is necessary. 
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8.4.3 ALTERNATIVE D—SEQUENTIAL IN SITU TREATMENT 

Under Alternative D, treatment of Cr(VI) would occur by injecting an organic carbon substrate throughout the 
plume to create geochemically reduced conditions to convert Cr(VI) to insoluble Cr(III). Because the reduced 
chromium would be deposited in the soil formation instead of groundwater, Cr(VI) would be removed from 
groundwater. Approximately 10 treatment zones consisting of lines of injection and extraction wells would be 
constructed and operated in phases to distribute an organic carbon substrate over the entire plume. Wells would be 
switched from extraction to injection as the implementation progressed through different phases of treatment. 
Lines of wells would be constructed with piping and power to allow each line to be operated in either an injection 
or extraction mode. Water would be pumped from one line of wells and injected into the adjacent line of wells. 
Carbon substrate would be added to extracted water prior to injection. The carbon would be distributed 
throughout the aquifer in the area between the active injection and extraction well lines. 

Under Alternative D up to 280 new wells could be installed, of which 200 would be remediation wells (including 
extraction, injection and IRZ wells) and 80 would be monitoring wells. Of the 200 remediation wells, an 
estimated 70% would be upland remediation wells, 10% would be floodplain remediation wells, and 20% would 
be bedrock remediation wells (PG&E 2010, CH2M Hill 2009:Table D-19B, included in Appendix CMS of this 
EIR). Exhibits 8-3 and 8-4 show the area of potential monitoring wells and remediation wells, respectively, for 
Alternative D. The area of potential disturbance for Alternative D covers the largest of all alternatives. 

The floodplain would be treated in the initial phase by pumping from wells near the Colorado River and injecting 
into wells near National Trails Highway. Once carbon distribution is complete and Cr(VI) is below cleanup goals 
in the floodplain, the series of wells along National Trails Highway would be converted to extraction wells and 
injection would be moved to the adjacent series of wells west of National Trails Highway. This “leapfrog” pattern 
of moving the injection and extraction after each segment of the plume was treated would be repeated throughout 
all the lines of wells until the entire plume had been treated. Exhibit 8-4 illustrates the conceptual remedial 
approach for Alternative D (PG&E 2010). 

8.4.3.1 WATER CONVEYANCE, UTILITIES, AND ROADWAYS 

Alternative D could include up to 60,000 feet of water conveyance facilities and pipelines, and up to 110,000 feet 
of utility lines (electrical and signal communications). In addition, Alternative D could include up to 16,000 feet 
of new and/or improved roadways. These proposed lengths include initial construction only and do not include 
any needed repair or replacement during the operations and maintenance period of the alternative (CH2M Hill 
2009: Appendix D, included in Appendix CMS of this EIR). 

8.4.3.2 OPERATION AND MAINTENANCE 

Operation and maintenance activities for the in situ systems would include periodic well maintenance, 
groundwater sample collection and analysis, refinement of the injection/recirculation systems, management of the 
substrates, equipment inspections, and replacement of wells and other structures that become clogged or damaged. 
During the operation and maintenance phase replacement of wells may be necessary, which could involve some 
construction activity. 

Depending on the performance of the alternative, it is estimated that the operation and maintenance phase (total 
time for cleanup of the plume to background levels of Cr(VI) for Alternative D) would range from 10 years to 
20 years; however, best estimates suggest that this time could be 15 years (CH2M Hill 2009, included in 
Appendix CMS of this EIR). Alternative D has the fastest predicted cleanup time of all alternatives and therefore 
the shortest operation and maintenance phase. Thus, while this alternative has increased impacts in many respects 
due to the increased area of potential disturbance, this alternative also reduces the time duration of many overall 
impacts because it has the shortest operational maintenance phase. The time for this alternative could be adjusted 
by modifying the number and location of wells and/or by modifying the flow rates. Operating more than one  
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phase at a time would reduce the time to distribute organic carbon for this alternative. In addition, once the 
cleanup goals for Cr(VI) that are defined in the objectives (32 µg/l) have been met, an additional 10 years of 
monitoring would occur. 

An estimated 600 tons of carbon dioxide could be generated per year for vehicles and power, and an estimated 
800,000 kilowatt-hours per year could be consumed for electric pumps and other facilities. An estimated 600 
million gallons of water per year could be pumped and reinjected (with no net water use) under Alternative D. 
This would include one on-site operator 5 days per week, an additional on-site operator 3 days per week, and 
three on-site managers 5 days per week. It would also include seven workers on-site for 4 weeks per year for 
sampling and maintaining the monitoring well network (PG&E 2010). Additional trips that would be required 
throughout the duration of operation and maintenance include: 

► 100 vehicles per year for regular maintenance, 
► up to 10 additional vehicles per year for nonroutine maintenance, 
► 100 tanker trucks per year to deliver treatment chemicals, 
► one pump rig for 1 to 4 months per year for well maintenance, 
► 10 delivery trucks or sampling vehicles per monitoring event, and 
► three passenger vehicles (15 trips per week) for site management. 

8.4.3.3 CONSTRUCTION ACTIVITIES 

Construction activities for Alternative D could include installation of up to 280 monitoring and remediation wells 
and associated facilities that would be similar as described for the proposed project. The general project 
construction activities described above and in Chapter 3 would occur, though to a greater intensity due to the 
increased number of wells and infrastructure that would be required. Construction of Alternative D would extend 
for up to 4 years including 3 years for construction of the in situ facilities and an additional one year for 
decommissioning of the IM-3 facility. A maximum of 11,800 cubic yards of soil could be disturbed during 
construction. Estimated water use during construction could be 20.2 acre-feet (PG&E 2010). Some construction 
activity would occur during the estimated 18-year operation and maintenance phase, if replacement of wells is 
necessary. 

8.4.4 ALTERNATIVE F—PUMP AND TREAT 

Alternative F would involve pumping groundwater, ex situ treatment to remove chromium from the groundwater, 
and reinjection of the treated water back to the aquifer (otherwise known as pump and treat). The ex situ treatment 
process would occur within an aboveground treatment plant that is likely to include chemical reduction by 
addition of ferrous iron; oxidation, pH adjustment, and settling in a clarifier; and final filtration for a process that 
is essentially similar to the ex situ treatment processes at the current IM-3 Facility, ex situ treatment would not 
include reverse osmosis, as it is assumed salinity removal would not be needed. 

Alternative F would include a 1,280-gpm treatment plant to remove Cr(VI) from groundwater before injection 
into injection wells. The treatment plant would be considerably larger than the existing IM-3 Facility. For the 
purposes of this analysis, it is assumed that the treatment facility would be 90,000 square feet in size and up to 
45 feet high. An additional 100,000 square feet would be needed to accommodate parking and storage for 
equipment and materials around the treatment plant, for a total area of 190,000 square feet. The treatment plant 
would most likely be located within the lower yard of the compressor station; however, an alternate location could 
be the site of the current IM-3 Facility. The current IM-3 Facility would be decommissioned and demolished 
under this alternative (CH2M Hill 2009, included in Appendix CMS of this EIR). Exhibit 8-5 shows the two 
potential locations for the treatment plant for Alternative F. 

In addition to the treatment plant, up to 120 new wells could be installed, of which 70 would be remediation wells 
(including extraction, injection, and IRZ wells) and 50 would be monitoring wells (refer to Exhibit 8-1 for the  
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Conceptual Remedial Approach, Alternative F – Pump and Treat Exhibit 8-5  
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area in which monitoring wells could be located). Of the 70 remediation wells, an estimated 60% would be 
upland remediation wells and 40% would be bedrock remediation wells. No floodplain remediation wells are 
proposed under this alternative (CH2M Hill 2009: Table D-19B, included in Appendix CMS of this EIR). 
Extraction wells would be placed in the plume and East Ravine area to extract groundwater. Extracted 
groundwater would be transported via piping to an aboveground treatment plant for treatment. Treated 
groundwater would be delivered to injection wells. Chromium removed from the groundwater via pump and 
treat would be collected in the sludge from the clarifier and filtration systems and would be transported off-site 
by truck to an appropriately licensed disposal facility. Based on disposal activities conducted to date at the 
compressor station, the off-site facility likely would be in the Phoenix, Los Angeles, and Kettleman City areas. 
Exhibit 8-4 illustrates the conceptual remedial approach for Alternative F (PG&E 2010). 

8.4.4.1 WATER CONVEYANCE, UTILITIES, AND ROADWAYS 

Alternative F could include up to 40,000 feet of water conveyance facilities, or pipelines, and up to 30,000 feet 
of utility lines (electrical and signal communications). In addition, Alternative F could include up to 6,000 feet 
of new and/or improved roadways. These proposed lengths include initial construction only and do not include 
any needed repair or replacement during the operations and maintenance period of the alternative (CH2M Hill 
2009: Appendix D, included in Appendix CMS of this EIR). 

8.4.4.2 OPERATIONS AND MAINTENANCE 

Operation and maintenance of the treatment plant would include periodic groundwater sample collection and 
analysis, chemical controls, equipment maintenance and inspection, and chemical and waste management. 
Operation and maintenance of the extraction and injection wells would also occur throughout the remediation 
period, including replacement of wells and other structures that become clogged or damaged. 

Depending on the performance of the alternative, it is estimated that the operation and maintenance phase (total 
time for cleanup of the plume to background levels of Cr(VI) for Alternative F) would range from 15 years to 
150 years; however, best estimates suggest that this time could be 37 years (CH2M Hill 2009, included in 
Appendix CMS of this EIR). The estimated time for this alternative could be adjusted by modifying the number 
and location of wells and/or by modifying the flow rates. In addition, once the cleanup goals for Cr(VI) that are 
defined in the objectives (32 µg/l) have been met, an additional 10 years of monitoring would occur. 

An estimated 6,200 tons of carbon dioxide could be generated per year for vehicles and power, and an 
estimated 11 million kilowatt-hours per year could be consumed to power the treatment plant and associated 
pumps. An estimated 1.3 billion gallons of water per year would be pumped and reinjected (with no net water 
use), and 6,200 tons per year of sludge mass could be generated under Alternative F. Operation and 
maintenance of Alternative F would include an average of six on-site personnel per day 7 days per week (a total 
of 12 personnel on-site per week). It would also include seven workers on-site for 4 weeks per year for 
sampling and maintaining the monitoring well network. Additional trips that would be required throughout the 
duration of operation and maintenance include: 

► 100 vehicles per year for regular maintenance, 
► up to 10 additional vehicles per year for nonroutine maintenance, 
► 100 tanker trucks per year to deliver treatment chemicals, 
► one pump rig for 1 to 4 months per year for well maintenance, 
► 10 delivery trucks or sampling vehicles per monitoring event, 
► six passenger vehicles (42 trips per week) for treatment plant operation and site management,  
► up to 300 sludge trucks per year for the treatment plant, and 
► 12 miscellaneous waste trucks per year. 
► Three passenger vehicles (15 trips per week) for site management 
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8.4.4.3 CONSTRUCTION ACTIVITIES 

Construction activities for this alternative would include construction of a 1,280-gpm treatment plant with a 
190,000-square-foot overall facility footprint. Depending on whether the final location is in the lower yard of 
the compressor station or at the current location of the IM-3 Facility, the amount of grading involved would 
vary. Sufficient level area is available at the compressor station site, and substantially less level area is 
available at the current location of the IM-3 Facility. Construction at the IM-3 Facility location may require 
grading that would not be required at the compressor station or IM-3 construction staging area north of the IM-
3 Facility. In addition, if it were necessary to construct the plant at the IM-3 Facility location without grading, it 
might be necessary to extend the height of the building (CH2M Hill 2009, included in Appendix CMS of this 
EIR). This alternative also includes installation of up to 120 new monitoring and remediation wells and 
associated facilities that would be similar to those described for the proposed project. Some construction 
activity would occur during the estimated 37-year operation and maintenance phase, if replacement of wells is 
necessary. 

Construction of Alternative F would extend for up to 3 years—2 years of construction for the treatment plant 
and installation of wells and an additional 1 year for decommissioning of the IM-3 Facility. A maximum of 
22,500 cubic yards of soil could be disturbed during construction. Estimated water use during construction 
would be 8.0 acre-feet. 

8.4.5 ALTERNATIVE G—COMBINED FLOODPLAIN IN SITU/PUMP AND TREAT 

Alternative G would combine floodplain cleanup by in situ treatment with treatment of the upland portion of 
the plume by extraction and reinjection with ex situ pump and treat. The floodplain cleanup would involve 
construction of IRZ lines at National Trails Highway and between National Trails Highway and the Colorado 
River, as described above in Phase 1 of Alternative C (Section 8.3.34.2.1). Chromium in the upland portions of 
the site would be addressed by pumping groundwater, ex situ treatment to remove chromium from the 
groundwater, and reinjection of the treated water back to the aquifer. 

Concurrent with the floodplain cleanup, treatment of the plume in the upland portions of the site would be by a 
pump and treat process that would involve one or more methods to reduce chromium concentrations. As with 
Alternative F, it is assumed that salinity removal would not be needed and that reverse osmosis would not be a 
part of the pump and treat process. 

This alternative would include a 1,230-gpm treatment plant to remove Cr(VI) from groundwater before 
injection into injection wells. The treatment plant would be the same as for Alternative F (90,000 square feet 
and 45 feet high, with an additional 100,000 square feet for parking and storage for equipment and materials, 
for a total of 190,000 square feet). The treatment plant would most likely be located within the lower yard of 
the compressor station; however, an alternate location could be the site of the current IM-3 Facility. The current 
IM-3 Facility would be decommissioned and demolished. Exhibit 8-6 shows the two potential locations for the 
treatment plant for Alternative G. 

Under Alternative G up to 200 new wells could be installed, of which 140 would be remediation wells 
(including extraction, injection, and IRZ wells) and 60 would be monitoring wells (refer to Exhibit 8-1 for the 
area in which monitoring wells could be located). Of the 140 remediation wells, an estimated 30% would be 
upland remediation wells, 50% would be floodplain remediation wells, and 20% would be bedrock remediation 
wells (PG&E 2010, CH2M Hill 2009:Table D-19B, included in Appendix CMS of this EIR). Extraction wells 
would be placed in the central portions of the plume and the East Ravine area to extract groundwater. Extracted 
groundwater would be transported via piping to an aboveground treatment plant for treatment of the same size 
and capacity as under Alternative F, and treated groundwater would be piped to injection wells. Treated 
groundwater would be delivered to injection wells at approximately three locations to the west and north of the 
plume, and three locations in the southern portion of the plume near the mountain front. Chromium removed 
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from the groundwater via pump and treat would be collected in the sludge from the clarifier and filtration systems 
and would be transported off-site by truck to an appropriately licensed disposal facility. Based on disposal 
activities conducted to date at the compressor station, the off-site facility likely would be in the Phoenix, Los 
Angeles, or Kettleman City areas. Exhibit 8-6 illustrates the conceptual remedial approach for Alternative G. 

8.4.5.1 WATER CONVEYANCE, UTILITIES, AND ROADWAYS 

Alternative G could include up to 40,000 feet of water conveyance facilities and pipelines and up to 40,000 feet of 
utility lines (electrical and signal communications). In addition, Alternative G could include up to 12,000 feet of 
new and/or improved roadways. These proposed lengths include initial construction only and do not include any 
needed repair or replacement during the operations and maintenance period of the alternative (CH2M Hill 
2009:Appendix D, included in Appendix CMS of this EIR). 

8.4.5.2 OPERATIONS AND MAINTENANCE 

Operation and maintenance of the treatment plant would include periodic groundwater sample collection and 
analysis, chemical controls, equipment maintenance and inspection, and chemical and waste management. 
Operation and maintenance of the in situ systems within the upland area would include replacement of wells and 
other structures that become clogged or damaged. Operation and maintenance activities for the in situ systems in 
the floodplain would include periodic well maintenance, groundwater sample collection and analysis, refinement 
of the injection/recirculation systems, management of the substrates, equipment inspections, and periodic 
replacement of wells and other structures that become clogged or damaged. 

Depending on the performance of the alternative, it is estimated that the operation and maintenance phase (total 
time for cleanup of the plume to background levels of Cr(VI) for Alternative G) would range from 10 to 90 years; 
however, best estimates suggest that this time could be 22 years (CH2M Hill 2009, included in Appendix CMS of 
this EIR). In addition, once the cleanup goals for Cr(VI) that are defined in the objectives (32 µg/l) have been met, 
an additional 10 years of monitoring would occur. 

An estimated 6,400 tons of carbon dioxide could be generated per year for vehicles and power, and an estimated 
11 million kilowatt-hours per year could be consumed. An estimated 1.3 billion gallons of water per year could be 
pumped and reinjected (with no net water use), and 6,200 tons per year of sludge mass could be generated under 
Alternative G. Operation and maintenance of Alternative G would have extensive operation and maintenance 
requirements. These requirements would include one on-site operator 5 days per week and a second operator 
on-site for 3 days per week. They would also include an average of six on-site personnel per day 7 days per week 
(a total of 12 personnel on-site per week), three site managers on-site 5 days per week, and seven workers on-site 
for 4 weeks per year for sampling and maintaining the monitoring well network (PG&E 2010). Additional trips 
that would be required throughout the duration of operation and maintenance include: 

► 150 vehicles per year for regular maintenance, 
► up to 100 additional vehicles per year for nonroutine maintenance, 
► 140 tanker trucks per year to deliver treatment chemicals, 
► one pump rig for 1 to 4 months per year for well maintenance, 
► 10 delivery trucks or sampling vehicles per monitoring event, 
► six passenger vehicles (42 trips per week) for treatment plant operation and site management, 
► up to 300 sludge trucks per year for the treatment plant, and 
► 12 miscellaneous waste trucks per year. 

8.4.5.3 CONSTRUCTION ACTIVITIES 

This alternative also includes construction of the proposed 1,230-gpm treatment plant with a 190,000-square-foot 
overall facility footprint. As with Alternative F, the plant could be located in the lower yard of the compressor  



AECOM  Topock Compressor Station Final Remedy DEIR 
Alternatives to the Proposed Project 8-26 California Department of Toxic Substances Control 
January 18, 2011 

 
Source: AECOM, CH2M Hill, PG&E 



Topock Compressor Station Final Remedy DEIR  AECOM 
California Department of Toxic Substances Control 8-27 Alternatives to the Proposed Project 

January 18, 2011 

Area of Potential Monitoring Wells for Alternative H –  
Combined Floodplain In Situ/Pump and Treat Exhibit 8-7 
station, or at the current IM-3 Facility, and the amount of grading involved would be different for either location. 
Construction activities for this alternative could include installation of up to 200 monitoring and remediation 
wells and associated facilities that would be similar to those described for the proposed project. Refer to Exhibit 
8-5 for the anticipated locations of the treatment facilities. 

Construction of Alternative G would extend for up to 4 years—3 years for installation of wells and construction 
of the treatment plant and an additional 1 year for decommissioning of the IM-3 Facility. A maximum of 
25,400 cubic yards of soil could be disturbed during construction. Estimated water use during construction could 
be 20.4 acre-feet (PG&E 2010). Some construction activity would occur during the estimated 37-year operation 
and maintenance phase, if replacement of wells is necessary. 

8.4.6 ALTERNATIVE H—COMBINED UPLAND IN SITU/PUMP AND TREAT 

Alternative H would combine in situ treatment in the upland portions of the plume with pump and treat 
technology in the floodplain. Although both Alternative G and Alternative H include a combination of in situ 
treatment and pump and treat, this alternative differs from Alternative G by relying on in situ to be the dominant 
feature of the cleanup rather than pump and treat. The upland in situ cleanup would involve construction of 
several IRZ lines across the length and width of the plume. Organic carbon would be injected in the IRZ lines to 
treat the existing Cr(VI) in the alluvial zone of the aquifer. IRZ zones would be constructed by recirculating 
between adjacent wells within each  zone or by use of vertical circulation wells. 

Under Alternative H up to 210 new wells could be installed, of which 140 would be remediation wells (including 
extraction, injection, and IRZ wells) and 70 would be monitoring wells. Exhibit 8-7 illustrates the area in which 
monitoring wells would be located and Exhibit 8-8 illustrates the conceptual remedial approach for Alternative H. 
Of the 140 remediation wells, an estimated 70% would be upland remediation wells, 20% would be floodplain 
remediation wells, and 10% would be bedrock remediation wells (PG&E 2010, CH2M Hill 2009:Table D-19B, 
included in Appendix CMS of this EIR). 

Concurrent with the upland cleanup, groundwater extraction would be used in the floodplain area of the site to 
remove chromium-containing water and to provide for hydraulic control of the plume. Groundwater would be 
extracted through a series of extraction wells across the plume at the National Trails Highway. For this 
alternative, extraction wells would be installed for an assumed combined flow rate of approximately 500 gpm. 
Extracted groundwater would be managed in two ways. One way would be that approximately one-half of the 
extracted water would be transported via piping to a new aboveground treatment plant. The treatment plant for 
this alternative would be considerably smaller than that proposed under Alternatives F and G. The treatment plant 
under Alternative H would be a 200- to 300-gpm facility with a 120,000-square-foot overall facility footprint, 
including the 55,000-square-foot treatment facility. As with the other alternatives, the current IM-3 Facility would 
be decommissioned and demolished. 

The pump and treat process would be similar to the treatment processes at the existing IM-3 Facility: chemical 
reduction by addition of ferrous iron; oxidation, pH adjustment, and settling in a clarifier; and final filtration. 
As with Alternatives F and G, it is assumed that salinity removal would not be needed and that reverse osmosis 
would not be a part of the pump and treat process. Following ex situ treatment, treated groundwater would be 
transported via pipeline to injection wells. Treated groundwater would be reinjected into injection wells at 
approximately four locations within and outside the plume boundary. Chromium removed from the groundwater 
via pump and treat would be collected in the sludge from the clarifier and filtration systems and would be 
transported off-site by truck to an appropriately licensed disposal facility. 

The other option for handling extracted groundwater under this alternative would involve approximately one-half 
of the extracted water being transported to the western edge of the plume, amended with carbon, and reinjected at 
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approximately four locations near the western edge of the plume. The primary purpose of this reinjection is to 
increase the flushing efficiency by providing additional “push” to move the plume through the IRZ lines. 
Sufficient carbon would be added to this water to reduce the Cr(VI) in the injected water, thereby providing 
treatment of this water concurrent with reinjection. The flows would be balanced so that the treated water 
injection would provide containment of all the flow lines emanating from the amended water injection wells, thus 
limiting the spread of the amended water and forcing it to flow back through the IRZ lines toward the extraction 
wells. 

8.4.6.1 WATER CONVEYANCE, UTILITIES, AND ROADWAYS 

Alternative H could include up to 50,000 feet of water conveyance facilities, or pipelines, and up to 50,000 feet of 
utility lines (electrical and signal communications). In addition, Alternative H could include up to 12,000 feet of 
new and/or improved roadways. These proposed lengths include initial construction only and do not include any 
needed repair or replacement during the operations and maintenance period of the alternative (CH2M Hill 2009: 
Appendix D, included in Appendix CMS of this EIR). 

8.4.6.2 OPERATIONS AND MAINTENANCE 

Operation and maintenance of the aboveground treatment plant would include periodic groundwater sample 
collection and analysis, chemical controls, equipment maintenance and inspection, and chemical and waste 
management. Operation and maintenance activities for the in situ systems would include periodic well 
maintenance, groundwater sample collection and analysis, refinement of the injection/recirculation systems, 
management of the substrates, equipment inspections, and periodic replacement of wells and other structures that 
become clogged or damaged. 

It is estimated that the operation and maintenance phase (total time for cleanup of the plume to background levels 
of Cr(VI) for Alternative H) would range from 10 years to 70 years; however, best estimates suggest that this time 
could be 18 years (CH2M Hill 2009, included in Appendix CMS of this EIR). The length of time needed to attain 
cleanup goals would be dependent on the rate at which organic carbon can be distributed to all areas of 
contaminated groundwater and/or contaminated groundwater in recalcitrant zones can be flushed. The time for 
this alternative could be adjusted by modifying the number and location of wells and/or by modifying the flow 
rates. In addition, once the cleanup goals for Cr(VI) that are defined in the objectives (32 µg/l) have been met, an 
additional 10 years of monitoring would occur. 

An estimated 4,400 tons of carbon dioxide could be generated per year for vehicles and power, and an estimated 
7.6 million kilowatt-hours per year would be consumed. An estimated 525 million gallons of water per year could 
be pumped and reinjected (with no net water use), and 1,300 tons per year of sludge mass could be generated 
under Alternative H. Operation and maintenance of Alternative H would have extensive operation and 
maintenance requirements. These requirements would include one on-site operator 5 days per week and a second 
operator on-site for 3 days per week. They would also include an average of five on-site personnel per 24-hour 
period 7 days per week (a total of nine personnel on-site per week), three site managers on-site 5 days per week, 
and seven workers on-site for 4 weeks per year for sampling and maintaining the monitoring well network (PG&E 
2010). Additional trips that would be required throughout the duration of operation and maintenance include: 

► 200 vehicles per year for regular maintenance, 
► up to 100 additional vehicles per year for nonroutine maintenance, 
► 190 tanker trucks per year to deliver treatment chemicals, 
► one pump rig for 1 to 4 months per year for well maintenance, 
► 10 delivery trucks or sampling vehicles per monitoring event, 
► five passenger vehicles (35 trips per week) for treatment plant operation, 
► three passenger vehicles (15 trips per week) for site management, 
► up to 100 sludge trucks per year for the treatment plant, and 
► 12 miscellaneous waste trucks per year.  
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Source: AECOM, CH2M Hill, PG&E 

Conceptual Remedial Approach, Alternative H—Combined Upland In-Situ/Pump and Treat Exhibit 8-8 
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8.4.6.3 CONSTRUCTION ACTIVITIES 

This alternative includes construction of the proposed 200- to 300-gpm treatment plant. As with Alternatives F 
and G, possible locations for the treatment plant are in the lower yard of the compressor station or at the current 
IM-3 Facility location. In comparison to Alternatives F and G, the ex situ treatment plant proposed under this 
alternative is considerably smaller and therefore would require less level area or grading than the treatment plant 
proposed under Alternatives F and G. Construction activities for this alternative would also include installation of 
up to 210 monitoring and remediation wells, in situ substrate storage and delivery systems, and associated 
facilities that would be similar to those described for the proposed project. Exhibit 8-6 shows the anticipated 
locations for the treatment plant and other remediation facilities. Construction of Alternative H would extend for 
up to 4 years—3 years for installation of wells and construction of the treatment plant and an additional 1 year for 
decommissioning of the IM-3 Facility. A maximum of 19,900 cubic yards of soil could be disturbed during 
construction. Estimated water use during construction could be up to 15.9 acre-feet (PG&E 2010). Some 
construction activity would occur during the estimated 18-year operation and maintenance phase, if replacement 
of wells is necessary. 

8.4.7 NO PROJECT ALTERNATIVE—ALTERNATIVE I/CONTINUED OPERATION OF 

INTERIM MEASURE 

Continued operation of IM-3 is considered to represent the “No Project Alternative.” In the Final CMS/FS, this 
alternative is described as Alternative I. As directed by the CEQA Guidelines, the No Project Alternative should 
consider the existing conditions at the time the notice of preparation (NOP) is published in addition to what would 
be reasonably expected to occur in the foreseeable future if the project were not approved. The ongoing operation 
of IM-3 was the existing condition at the time the NOP was published for this EIR, and its continued operation 
using existing equipment and facilities is considered the No Project Alternative because this is the most 
reasonable expectation of what would occur in the foreseeable future if the proposed project were not approved. 

If a final remedy were not approved and an alternative remedial action cannot be selected, PG&E must still 
protect the beneficial water resource of the Colorado River from the potential impacts of the Cr(VI) plume 
contamination. Thus, the interim measure to continue extraction of contaminated groundwater, treatment, and 
reinjection of the treated water would continue to be required by DTSC under Section IV.A of the 1996 
Correction Action Consent Agreement, which was entered into pursuant to California Health and Safety Code, 
Section 25187, until such treat is property mitigated. Therefore, it would not be feasible to abandon the IM-3 
Facility if a final remedy were not approved. Although it has been determined that the operation of IM-3 would 
not meet ARARs for final remedy, the continued operation of IM-3 (Alternative I) represents the No Project 
Alternative required to be evaluated under the CEQA Guidelines. 

The No Project Alternative would involve continued operation of the IM-3 Facility as it currently operates. 
Exhibit 8-9 illustrates this alternative. The IM-3 Facility would operate with the existing equipment under existing 
procedures, using the existing process at the current flow rate, until cleanup goals are attained. The IM-3 Facility 
operates using the following steps: 

► Groundwater is extracted by extraction wells in the floodplain area of the site. There are currently four 
extraction wells (TW-2S, TW-2D, TW-3D, and PE-1), two of which are currently in operation (TW-3D and 
PE-1). 

► Extracted groundwater is transported to a treatment plant via underground pipelines. 

► Groundwater is treated in the existing treatment plant. The current groundwater treatment system is a 
continuous, multi-step process that involves reduction of Cr(VI) to Cr(III); precipitation and removal of 
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precipitate solids by clarification and microfiltration; and lowering of the naturally occurring total dissolved 
solids using reverse osmosis. 

► Treated groundwater is transported to injection wells via aboveground pipelines. 

► Treated groundwater is injected into injection wells. Currently there are two injection wells: IW-02 and IW-
03. It is anticipated that these injection wells would continue to operate under this alternative. 

The existing monitoring systems are assumed to be sufficient; no additional monitoring wells would be 
constructed. However, some maintenance of these existing wells would be required, as under current conditions, 
which could involve replacement if required. The existing monitoring programs are assumed to be retained during 
the remediation period. 

The No Project Alternative (Alternative I) would involve the continued operation of the IM-3 features above, with 
no changes to the existing configuration of the extraction, treatment, or injection. Unlike Alternatives C, D, F, G, 
and H, this alternative would not change the number, location, and configuration of remedial systems over time to 
optimize and enhance the performance of the alternative to meet changing conditions, or to enhance performance 
of the remedy to attain the cleanup goals. Existing contingency procedures for the extraction, treatment, and 
injection systems would continue to be implemented to ensure that existing performance standards for the 
remedial components are maintained. 

8.4.7.1 OPERATION AND MAINTENANCE 

Operation of the IM-3 Facility would include periodic groundwater sample collection and analysis, chemical 
controls, equipment maintenance and inspection, and chemical and waste management. Operation and 
maintenance of the extraction and injection wells, including possible replacement of wells that become clogged, 
would also occur throughout the remediation period. 

Under this alternative, it is estimated that the total time for cleanup of the plume to background levels of Cr(VI) 
could range from 100 to 960 years; however, best estimates suggest that this time could be 240 years (CH2M Hill 
2009, included in Appendix CMS of this EIR). In addition, once the cleanup goals for Cr(VI) that are defined in 
the objectives (32 µg/l) have been met, an additional 10 years of monitoring would occur. 

An estimated 1,300 tons of carbon dioxide would be generated per year for vehicles and power, and an estimated 
1.8 million kilowatt-hours per year would be consumed. An estimated 70 million gallons of water per year would 
be pumped and reinjected (with less than 2% net water use). One million gallons of brine waste and 220 tons of 
sludge per year would be generated under Alternative I. Operation and maintenance of Alternative I would 
include an average of five on-site personnel per 24-hour period 7 days per week (a total of nine personnel on-site 
per week), three site managers on-site 5 days per week, and seven workers on-site for 4 weeks per year for 
sampling and maintaining the monitoring well network. Additional trips that would be required throughout the 
duration of operation and maintenance include: 

► 100 vehicles per year for treatment plant maintenance, 
► 12 tanker trucks per year to deliver treatment chemicals, 
► 200 trucks per year for brine waste disposal, 
► one pump rig for 1 to 4 months per year for well maintenance, 
► 10 delivery trucks or sampling vehicles per monitoring event, 
► five passenger vehicles (35 trips per week) for treatment plant operation, 
► three passenger vehicles (15 trips per week) for site management, 
► up to 20 sludge trucks per year for the treatment plant, and 
► 12 miscellaneous waste trucks per year. 
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Source: AECOM, CH2M Hill, PG&E 

No Project Alternative/Alternative I – Continued Operation of IM-3 Exhibit 8-9 
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8.4.7.2 CONSTRUCTION ACTIVITIES 

Alternative I would use the existing IM-3 Facility and would not involve any new construction of remediation 
facilities; however construction activities would occur from time to time over the operation and maintenance 
phase to replace wells or other structures that may become worn, clogged, or damaged. Once the cleanup goals for 
Cr(VI) that are defined in the objectives (32 µg/l) have been met, the IM-3 Facility would be decommissioned as 
described above and in Chapter 3, “Project Description.” 

8.5 ALTERNATIVES ANALYSIS 

This section provides a qualitative evaluation of the environmental impacts associated with each of the project 
alternatives described in Section 8.3 above relative to the proposed project. The alternatives analysis must also 
include a comparative evaluation of the No Project Alternative per Section 15126.6(e) of the CEQA Guidelines. 
As described above in Section 8.3.84.7, Alternative I—No Project Alternative/Continued Operation of Interim 
Measure, is considered the “no project” alternative for this EIR. Through comparison of the alternatives, the 
advantages and disadvantages of each alternative compared with the proposed project can be weighed and 
analyzed and is summarized in Section 8.5 below. 

8.5.1 ALTERNATIVE B—MONITORED NATURAL ATTENUATION 

8.5.1.1 AESTHETICS 

Currently, approximately 100 monitoring wells are near the compressor station. Alternative B would result in the 
installation of up to 60 new monitoring wells (not including replacement wells) within the monitoring well area, 
but no other infrastructure would be required. Because of the lack of any remediation activity or facilities 
(i.e., IRZ zones, remediation wells, tanks, pipelines, roads, or utility connections), ground disturbing activity, and 
introduction of new facilities into the visual environment aesthetic impacts would be greatly reduced from the 
proposed project. While the location of monitoring wells could be anywhere in the area shown in Exhibit 8-1, 
they would most likely be located in areas that already include some degree of visual disturbance and that would 
not result in a visual impact from key views. The monitoring wells would be constructed within a 4-square-foot 
concrete pad with a manhole-type cover, which would introduce a weak degree of contrast to the existing visual 
character. While the presence of these wells would be in place for a much longer period than the proposed project, 
the overall aesthetic impact would be much less than the proposed project and no significant impacts from any 
key views are anticipated. This alternative thus reduces aesthetic impacts evident at any one time, but 
substantially increases the duration in which these impacts would exist. 

8.5.1.2 AIR QUALITY AND GLOBAL CLIMATE CHANGE 

Alternative B would require installation of fewer monitoring wells than the proposed project initially and no 
additional infrastructure for remediation facilities, but would during the life of the project (up to 2,200 years) 
could involve a much greater number of monitoring wells than the proposed project over the duration of the 
project. Thus, construction-generated emissions of criteria air pollutants, precursors, and GHG emissions would 
be reduced compared to the proposed project if measured on an annual basis, or would be increased compared to 
the proposed project if measured on a total project basis. As with the proposed project, fugitive dust (respirable 
particulate matter less than or equal to 10 microns in diameter [PM10]) control measures must be adopted for any 
construction and demolition activity; therefore, Mitigation Measure AIR-1 would be implemented to reduce the 
fugitive dust impact to a less-than-significant level. Vehicle trip generation under Alternative B during 
construction, operations and maintenance activities, and decommissioning activities would be slightly reduced 
compared to the proposed project if measured on an annual basis, or would be increased compared to the 
proposed project if measured on a total basis. Operational emissions and associated air quality and climate change 
impacts would occur over a much longer duration than the proposed project, but would still be less than the 
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proposed project if measured on an annual basis, or increased compared to the proposed project if measures on a 
total basis. 

8.5.1.3 BIOLOGICAL RESOURCES 

Depending on the number of new wells required to achieve effective monitoring, impacts would vary. Few 
adverse impacts would likely occur if a nominal amount of additional wells are needed. However, the greater the 
number of new monitoring wells increases the probability of significant impacts on sensitive biological resources. 
Similar to the proposed project sensitive riparian habitats that are located along the Colorado River and along the 
confluence of washes could also be affected by Alternative B. As with the proposed project, Alternative B could 
include construction of monitoring wells along the bank of the Colorado River and in Bat Cave Wash, which 
contain riparian habitats. Mitigation Measure BIO-1 would be required to reduce impacts on habitats under U.S. 
Army Corps of Engineers jurisdiction and habitats under California Department of Fish and Game jurisdiction to 
a less-than-significant level. Removal or disturbance of active nests of both sensitive species and other common 
nesting birds could result during construction-related and operational activities. As with the proposed project, loss 
of occupied habitat and active nests of special-status birds could result in a substantial adverse effect on local 
populations of the affected species; therefore, Mitigation Measure BIO-2a would be required to reduce impacts to 
a less-than-significant level. Similar to the proposed project, Alternative B could result in impacts on desert 
tortoise, which would be reduced by implementation of Mitigation Measure BIO-2b. In addition, potential 
impacts on sensitive species for Alternative B could occur through removal and capping of wellheads. 
Decommissioning would likely result in minimal effects on special-status species and their habitats. These effects 
might be similar to the effects of construction; however, the duration would likely be shorter and cover a smaller 
footprint. However, to avoid impacts on special-status species that may occur within the project area as a result of 
decommissioning activities from Alternative B, Mitigation Measure BIO-2c would be required. Similar to the 
proposed project monitoring well construction conducted near the Colorado River, Alternative B could result in 
increases in sediments, turbidity, and contaminants that could adversely affect fish and their habitat immediately 
adjacent to and downstream of construction activities. Because freshwater intake facilities would not be required 
for Alternative B, the potential fish entrainment would not occur. The overall biological resources impact would 
be reduced compared to the proposed project. 

8.5.1.4 CULTURAL RESOURCES 

The area where up to 60 new monitoring wells and replacement wells would be located under Alternative B also 
includes a number of known cultural resources, although the Topock Maze (CA-SBR-219) has been excluded 
from the area of potential disturbance. The monitoring well area under Alternative B is similar to the monitoring 
well area under the proposed project. It is assumed that the same mitigation measures identified under the 
proposed project (CUL-1a, CUL-1b, CUL-1c, CUL-2, CUL-3, and CUL-4) would be implemented under 
Alternative B, to reduce impacts on previously identified or unknown historical resources, as well as any 
paleontological resource, during the construction, operation, and decommissioning phases. Although Alternative 
B would result in much less ground disturbance initially and fewer newly constructed facilities on the landscape 
when compared to the proposed project, tribal representatives have expressed during the Native American 
Communication Plan (NACP) that any new facilities in the project area would significantly affect the Topock 
Cultural Area. The level of impact on the Topock Cultural Area under Alternative B would be lower in degree 
than the proposed project, if measured on an annual basis, or higher in degree compared to the proposed project if 
measured on a total basis, but in either event would still remain significant and unavoidable. The discovery of 
human remains during ground disturbing activities would be mitigated in a manner similar to the proposed project 
(CUL-4); however, this impact too would remain significant and unavoidable to the extent that any remains 
would have to be removed from the project area. While the impact conclusions and mitigation would still be 
applicable to Alternative B, the overall cultural resources impact would be reduced when compared to the 
proposed project. 
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8.5.1.5 GEOLOGY AND SOILS 

Construction activities associated with Alternative B would not require remediation wells or associated facilities 
(i.e., pipelines, roads, or utility connections). Alternative B would have the least amount of initial ground 
disturbing activity because of the absence of remediation wells and associated infrastructure; however, the 
approximately 60 new monitoring wells under Alternative B would result in soil disturbing activities, as will 
replacement monitoring wells which would be required during the many centuries of operation of Alternative B. 
While Alternative B would have greatly reduced ground disturbing activities as measured on an annual basis, 
there would still be the potential for impacts related to soil erosion, loss of top soils, or differential compaction 
(Impacts GEO-1a and GEO-1b). As with the proposed project, Mitigation Measures GEO-1a and GEO-1b would 
be required for Alternative B to reduce the potential for substantial erosion, loss of top soils, or differential 
compaction to a less-than-significant level. 

8.5.1.6 HAZARDOUS MATERIALS 

Construction activities associated with Alternative B would not require remediation wells or associated facilities 
(i.e., pipelines, roads, or utility connections). There would be no active remediation process that would be 
implemented to clean up contaminated groundwater in the project area, and cleanup would rely on natural 
attenuation processes over time (between 220 and 2,200 years) to reduce contaminants. Monitoring would 
indicate whether or not the concentration or direction of flow of the contaminated groundwater changes, and 
contingency measures would be in place if any indication exists that the contaminated ground water would reach 
the Colorado River. In addition, institutional controls would be in place to prevent ingestion of the groundwater 
through wells. Therefore, potential hazards associated with the contaminated groundwater contacting the 
Colorado River or being ingested would be less than significant. 

Alternative B would have the least amount of initial ground disturbing activity  because of the absence of 
remediation wells and associated infrastructure; however, the approximately 60 new monitoring wells under 
Alternative B would result in soil disturbing activities as will replacement monitoring wells required during the 
many centuries of operation of Alternative B. While Alternative B would have greatly reduced ground disturbing 
activities as measured on an annual basis, there would still be the potential for hazardous materials impacts related 
to the generation of dust and the exposure of construction workers to affected soils and airborne contaminants 
from disturbance of affected soils and the use of fuel, oils, and other lubricants on the site (Impacts HAZ-1 and 
HAZ-2). In addition, before it is determined that the IM-3 Facility can be decommissioned, there would be the 
potential for release of hazardous materials associated with the handling and transport of sludge and brine 
associated with the continued operation of IM-3 Facility treatment process, which would be a potentially 
significant impact. The presence and/or use of these chemicals could potentially result in spills of hazardous 
materials, which could result in soil, stormwater, or water quality impacts on the Colorado River. As with the 
proposed project, Mitigation Measures HAZ-1a, HAZ-1b, and HAZ-2 would be required for Alternative B to 
reduce the potential for dust generation or a release or spill of a contaminant to a less-than-significant level. 

8.5.1.7 HYDROLOGY AND WATER QUALITY 

Construction activities associated with Alternative B would not require remediation wells or associated facilities 
(i.e., pipelines, roads, or utility connections). COPCs would remain present in the groundwater plume for 
extended periods of time (up to 2,200 years) because no active remediation process would be implemented. 
However, controls would be in place (such as institutional controls and contingency measures) to ensure that the 
larger surrounding hydrologic system is not significantly affected by the existing contamination. 

Alternative B would have the least amount of initial ground disturbing activity because of the absence of 
remediation wells and associated infrastructure; however, the approximately 60 new monitoring wells under 
Alternative B would result in soil disturbing activities as will replacement monitoring wells which would be 



AECOM  Topock Compressor Station Final Remedy DEIR 
Alternatives to the Proposed Project 8-38 California Department of Toxic Substances Control 
January 18, 2011 

required during extended duration of Alternative B. Alternative B would still have the potential for hydrology and 
water quality impacts associated with potential increased runoff, localized alteration of drainage patterns, and 
exposure of runoff to significant materials (Impacts HYDRO-1, HYDRO-2, and HYDRO-3). As with the 
proposed project, Mitigation Measure HYDRO-1 would be required under Alternative B to reduce the potential 
for a water quality standard and objective or waste discharge requirement to be exceeded and for drainage patterns 
to be locally altered or substantial sources of polluted runoff to be added if pollutants are released and if pollutants 
could become exposed to stormwater runoff to a less-than-significant level. 

8.5.1.8 LAND USE AND PLANNING 

Alternative B would not require infrastructure for remediation facilities, and therefore would not have the 
potential to locate any pipelines such that they could divide existing communities. As with the proposed project, 
implementation of Alternative B would not conflict with the policies of the U.S. Bureau of Land Management’s 
(BLM’s) approved Lake Havasu Field Office Resource Management Plan (Approved RMP) or resource 
management goals of the U.S. Fish and Wildlife Service (USFWS), or any other plans or policies that would 
result in environmental impacts. Alternative B would have reduced land use and planning impacts compared to 
the proposed project. 

8.5.1.9 NOISE 

Alternative B would have similar noise impacts as with the proposed project associated with construction, 
operation and maintenance, decommissioning, non-transportation sources, and traffic. Remediation facilities 
(i.e., pipelines, roads, or utility connections) would not be required and construction noise impacts would be 
reduced compared to the proposed project. This alternative would require 60 new monitoring wells to be 
constructed as well as replacement wells over the remediation period; however, the potential locations of 
additional wells remains in both California and Arizona, and Mitigation Measures NOISE-1, NOISE-2, and 
NOISE-3 would be required to reduce the potential for noise impacts at all sensitive receptors. Alternative B 
would have lesser noise impacts compared to the proposed project; however impact NOISE-1related to noise 
levels within the Topock Cultural Area would remain significant and unavoidable. 

8.5.1.10 TRANSPORTATION 

The trip distribution patterns under Alternative B would be similar to the proposed project. As with the proposed 
project, Alternative B would generate additional daily trips during construction, operations and maintenance 
activities, and decommissioning activities. Alternative B would result in fewer daily trips compared to the 
proposed project, with 29 trips for construction, with 49 trips for operations and maintenance with 50% 
construction, with 110 trips for operations and maintenance with 50% decommissioning, and 216 trips for 
decommissioning with removal of remedy. Accordingly, Alternative B would result in fewer peak-hour trips as 
well. However, the 49 trips associated with operation and maintenance would occur for as long as 2,200 years. 
As shown in Table 4.10-8 and 4.10-9, all roadway segments and study intersections currently operate at an 
acceptable level of service (LOS) and will continue to operate acceptably for the foreseeable future. Because 
Alternative B would result in fewer trips on an annual basis than the proposed project, this alternative would not 
degrade intersection or roadway segment operations below an acceptable LOS. Overall, the transportation impacts 
of Alternative B would be reduced on an annual basis compared to the proposed project because fewer trips 
annually would be required. 

8.5.1.11 UTILITIES AND SERVICE SYSTEMS 

Alternative B would result in the installation of up to 60 new monitoring wells plus replacement wells and the 
new wells would not generate any effluent that would affect wastewater treatment facilities. Like the proposed 
project, this alternative would also require the continued operation and maintenance of the IM-3 Facility until 
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decommissioning is determined appropriate by the lead agency. The IM-3 Facility currently discharges 
nonhazardous wastewater to a 2,000-gallon tank on-site, which is removed by a wastewater disposal contractor. 
Because this effluent is disposed of by the wastewater contractor and handled consistent with applicable 
requirements and regulations, it is assumed that it would not exceed applicable water treatment standards and 
would not exceed existing treatment capacity. Because of the long period of time that would pass before 
attenuation would be complete and systems would be decommissioned (a best estimate of 500 years), a strong 
degree of speculation is involved in anticipating the available landfill capacity during the operations and 
maintenance and decommissioning of this component. Due to the limited construction activities proposed under 
Alternative B, the solid waste impact and impacts related to electrical generation impact would be much less than 
the proposed project. Under Alternative B a small amount of energy would be required, but compared to the 
proposed project the impact on energy consumption would negligible. It is assumed that all energy demands 
needed could be met on-site and no potential to impact on City of Needles’ electrical systems would exist; 
therefore Impact UTIL-1 would be avoided and no mitigation would be necessary. Impacts on utilities and service 
systems would be less than for the proposed project. 

8.5.1.12 WATER SUPPLY 

Implementation of Alternative B would not increase demand for water supply at the compressor station such that 
additional entitlements would be necessary. About 100 monitoring wells are currently at the project site and up to 
60 new wells and replacement wells would be needed for Alternative B. The consumptive water use associated 
with well sampling of the additional wells would be negligible. 

No freshwater would be required for this alternative, when compared to the proposed project. Implementation of 
Alternative B would not deplete groundwater supplies or interfere substantially with groundwater recharge such 
that a net deficit in aquifer volume or a lowering of the local groundwater table level would occur. Sampling of 
monitoring wells would not perceptibly lower the surrounding water table. Any water used during construction 
activity would be supplied on-site from existing sources and would not be significant. The time to achieve 
cleanup goals would be decades longer than the proposed project, thereby preventing use of contaminated 
groundwater by the public through use of institutional controls. The impact on water supply from Alternative B 
would be less compared to the proposed project. 

8.5.2 ALTERNATIVE C—HIGH VOLUME IN SITU TREATMENT 

8.5.2.1 AESTHETICS 

Alternative C would require the largest amount of remediation wells and infrastructure, and therefore the largest 
amount of associated ground disturbance out of all of the alternatives, including the proposed project. While the 
number of monitoring wells would be slightly greater to the proposed project (with an additional 10 wells), the 
number of remediation wells would more than double compared to the proposed project, from 110 wells to 
240 wells, for Alternative C. Another significant increase for construction would be the addition of 10,000 linear 
feet of roads compared to the proposed project. As with the proposed project, Alternative C would be visible from 
key views 1-6, 9-11, and 13. Alternative C would include a greater intensity of construction due to the increased 
number of remediation wells and associated infrastructure; thus the degree of contrast from key views 1, 2, 4, 5, 9, 
10, and 11 would be greater. Like the proposed project, key views 5 and 11 would be most adversely affected by 
the removal of floodplain vegetation, altering the existing condition of a scenic corridor and Mitigation Measures 
AES-1 and AES-2 would reduce the overall contrast of the Alternative C to a less-than-significant level. 
Alternative C would have greater aesthetic impacts compared to the proposed project, although these impacts 
would be present for a shorter period of time. 
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8.5.2.2 AIR QUALITY AND GLOBAL CLIMATE CHANGE 

Alternative C would require installation of more monitoring and remediation wells and associated infrastructure 
than under the proposed project, and would result in greater associated short-term construction-related emissions 
of criteria air pollutants, precursors, and GHGs. As with the proposed project, fugitive dust (i.e., PM10) control 
measures must be adopted for any construction and demolition activity; therefore, Mitigation Measure AIR-1 
would be implemented to reduce the fugitive dust impact to a less-than-significant level. Vehicle trip generation 
under Alternative C during construction, operations and maintenance activities, and decommissioning activities 
would be greater than under the proposed project. Operational emissions and associated air quality and climate 
change impacts would be slightly greater than under the proposed project. 

8.5.2.3 BIOLOGICAL RESOURCES 

Construction activity for Alternative C includes wells, roads, pipelines, or other features that would require 
grading, drilling, trenching and other earth-moving activities. This alternative contains a larger amount of 
remediation wells and infrastructure within the same footprint as the proposed project, and therefore would have 
greater associated ground disturbance in both upland and floodplain areas, than the proposed project. These 
construction impacts could cause significant adverse effects to riparian, floodplain, sensitive habitats or drainages 
and would require the implementation of Mitigation Measure BIO-1a. Removal or disturbance of active nests of 
both sensitive species and other common nesting birds could result during construction-related and operational 
activities. As with the proposed project, loss of occupied habitat and active nests of special-status birds could 
result in a substantial adverse effect on local populations of the affected species; therefore, Mitigation Measure 
BIO-2a would be required. Similar to the proposed project, potential impacts on sensitive species could occur 
through removal and capping of wellheads, and through the decommissioning of the treatment facility and other 
project features such as roadways, utilities, and pipelines. Similar to the proposed project, Alternative B could 
result in impacts on desert tortoise, which would be reduced by implementation of Mitigation Measure BIO-2b. 
Mitigation Measure BIO-2c would be required to avoid impacts on special-status species that may occur within 
the project area as a result of decommissioning activities. Alternative C construction activities conducted near the 
Colorado River including well development, road construction, pipeline alignment and utility construction, would 
disturb soils that could enter water bodies and result in increased turbidity and sedimentation adjacent to and 
downstream of the disturbed areas. Because freshwater intake facilities would not be required for Alternative C, 
the potential fish entrainment would not occur. The overall biological resources impact would be greater to the 
proposed project. 

8.5.2.4 CULTURAL RESOURCES 

Alternative C would result in the installation of up to 310 new wells (240 remediation wells and 70 monitoring 
wells) in roughly the same amount of area as the proposed project. This would be a substantial increase in the 
number of built facilities in the area and would involve many more ground disturbance activities than the 
proposed project. While the floodplain area is not particularly rich in cultural resources, the upland areas included 
in the alternative do include a number of cultural resources, even with the exclusion of the Topock Maze (CA-
SBR-219). It is assumed that the same mitigation measures identified under the proposed project (CUL-1a, CUL-
1b, CUL-1c, CUL-2, CUL-3, and CUL-4) would be implemented under Alternative C, reducing impacts on 
cultural resources in a similar manner through the design, construction, operation, and decommissioning phases. 
With regards to the Topock Cultural Area, Alternative C would result in the construction and operation of a larger 
number of facilities compared to the proposed project. While these facilities would not physically affect the 
Topock Maze archaeologically, it has been expressed by tribal representatives during the NACP that any new 
facilities in the project area would significantly affect the Topock Cultural Area. The discovery of human remains, 
the possibility of which is most elevated under this alternative, may also be mitigated in a manner similar to the 
proposed project (CUL-4); however, to the extent that human remains would may have to be removed from the 
project site, the impacts would remain significant and unavoidable. The level of impact on the Topock Cultural 
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Area under Alternative C would be higher in degree than the proposed project and would be considered 
significant and unavoidable. The overall cultural resources impact would be greater than the proposed project but 
these impacts would occur over a shorter period of time. 

8.5.2.5 GEOLOGY AND SOILS 

Construction of Alternative C would be similar to construction activities described in Chapter 3, “Project 
Description,” for the proposed project, with a similar duration of 3 years and an anticipated 1 year for 
decommission. However, because of the increased amount of infrastructure that would be proposed, construction 
activities would be much more intensive and require more ground disturbance than the proposed project. 
Construction would be required for the installation of wells, utilities, pipelines, and other associated facilities 
required for each alternative. As with the proposed project, Alternative C would have the same potentially 
significant geology and soils impacts (Impacts GEO- 1a and GEO-1b) related to the potential for substantial 
erosion, loss of top soils, or differential compaction. As with the proposed project, Mitigation Measures GEO-1a 
and GEO-1b would be required to reduce the potential for substantial erosion, loss of top soils, or differential 
compaction to a less-than-significant level. Geology and soil impacts of Alternative C would be greater than 
under the proposed project because more ground would be disturbed because more remediation wells and other 
infrastructure would be built. 

8.5.2.6 HAZARDOUS MATERIALS 

Construction of Alternative C would be similar to construction activities described in Chapter 3 for the proposed 
project, with a similar duration of 3 years and an anticipated 1 year for decommission. However, due to the 
increased amount of remedial infrastructure that would be proposed, construction activities would be much more 
intensive and result in greater degree of ground disturbance than the proposed project due to the increased number 
of wells and increased linear footage of roads. Under Alternative C, an organic carbon substrate would be injected 
to create geochemically reduced conditions and convert the harmful and soluble Cr(VI) to the insoluble form of 
chromium, Cr(III). Because the reduced chromium would be deposited in the soil formation instead of being 
dissolved in groundwater, Cr(VI) would be removed from groundwater. 

As with the proposed project, Alternative C would have the same potentially significant hazardous materials 
impacts related to the generation of dust and the exposure of construction workers to airborne contaminants, the 
use of fuel, oils, and other lubricants on the site, and the potential release of chemicals as a result of component 
failure, tank failure, or human error (Impacts HAZ-1, HAZ-2, and HAZ-3). Greater areas of soil disturbance, with 
potential for encountering greater volumes of contaminated soils and greater waste generation is anticipated for 
Alternative C due to the increased degree of construction. As with the proposed project, Mitigation Measures 
HAZ-1a, HAZ-1b, and HAZ-2 would be required for Alternative C to reduce the potential for dust generation or 
a release or spill of a contaminant to a less-than-significant level. Hazardous materials impacts of Alternative C 
would be greater than under the proposed project because more ground would be disturbed and more materials 
would be on-site because more remediation wells and other infrastructure would be built. 

8.5.2.7 HYDROLOGY AND WATER QUALITY 

Construction of Alternative C would be similar to construction activities described in Chapter 3 for the proposed 
project, with a similar duration of 3 years and an anticipated 1 year for decommission. However, due to the 
increased amount of infrastructure that would be proposed, construction activities would be much more intensive 
and require more ground disturbance than the proposed project. Construction would be required for the 
installation of wells, utilities, pipelines, and other associated facilities required for this alternative. As with the 
proposed project, Alternative C would have the same potentially significant hydrology and water quality impacts 
associated with potential increased runoff, localized alteration of drainage patterns, and exposure of runoff to 
significant materials (Impacts HYDRO-1, HYDRO-2, and HYDRO-3). As with the proposed project, Mitigation 
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Measure HYDRO-1 would be required under Alternative C to reduce the potential for a water quality standard 
and objective or waste discharge requirement to be exceeded and for drainage patterns to be locally altered or 
substantial sources of polluted runoff to be added if pollutants are released and if pollutants could become 
exposed to stormwater runoff to a less-than-significant level. The potential for hydrology and water quality 
impacts of Alternative C would be greater than under the proposed project because more ground would be 
disturbed because more remediation wells and other infrastructure would be built. Mitigation measures would be 
applied at more locations and over a greater total area than for the proposed project. However, because of the 
increased intensity of the remedial system under Alternative C, the time to cleanup levels are reached would be 
reduced to approximately 18 years (verses 29 for the proposed project), therefore the contamination of the 
groundwater would be eliminated much quicker. 

8.5.2.8 LAND USE AND PLANNING 

 As with the proposed project, implementation of Alternative C would not conflict with the policies of BLM’s 
Lake Havasu Field Office Approved RMP or resource management goals of the USFWS, or any other plans or 
policies that would result in environmental impacts. As is the case with the proposed project, Alternative C would 
have no land use and planning impacts. 

8.5.2.9 NOISE 

Alternative C would have similar noise impacts as with the proposed project associated with construction, 
operation and maintenance, decommissioning, nontransportation sources, and traffic increases. Compared to the 
proposed project Alternative C would require more wells and remediation facilities (i.e., pipelines, roads, or 
utility connections). Construction noise impacts would be more extensive than the proposed project, but the 
construction duration would be the same as the proposed project. The proposed construction area for Alternative 
C would only be in California; however, the potential locations of additional wells would affect Arizona receptors 
and Mitigation Measures NOISE-1, NOISE-2, and NOISE-3 would be required to reduce the potential for noise 
impacts at all sensitive receptors. Traffic noise level increases would be nominal compared to the proposed 
project due to an increase in the number of daily trips required for this alternative. Noise impacts of Alternative C 
would be greater compared to the proposed project due to the increase in wells and remediation facilities that 
would be required, and impact NOISE-1related to noise levels within the Topock Cultural Area would remain 
significant and unavoidable. 

8.5.2.10 TRANSPORTATION 

The trip distribution patterns under Alternative C would be similar to the proposed project. As with the proposed 
project, Alternative C would generate additional daily trips during construction, operations and maintenance 
activities, and decommissioning activities. Alternative C would result in greater daily trips compared to the 
proposed project, with 116 trips for construction, with 98 trips for operations and maintenance with 50% 
construction, with 116 trips for operations and maintenance with 50% decommissioning, and 256 trips for 
decommissioning with removal of remedy. Accordingly, Alternative C would result in more peak hour trips 
compared to the proposed project. Even with the increased trips under Alternative C, this alternative would not be 
expected to degrade intersection or roadway segment operations below an acceptable level of service because the 
study intersections currently operate at LOS A and the roadway segments are well below the threshold of 7,000 
average daily traffic (ADT). Overall, the transportation impacts of Alternative C would be greater compared to the 
proposed project due to the increase in trips that would be required. 

8.5.2.11 UTILITIES AND SERVICE SYSTEMS 

While Alternative C would require the largest amount of remediation facilities, as with the proposed project, all 
phases of construction, operation, and decommissioning would not generate substantial amounts of domestic 
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wastewater. Because these are not wastewater-intensive facilities, it is not anticipated that this alternative would 
generate effluent that would exceed applicable standards or capacity, nor would the alternative require the 
construction of new treatment facilities. Like the proposed project, this alternative would also require the 
temporary continued operation, maintenance, and eventual decommissioning of the IM-3 Facility. The IM-3 
Facility currently discharges nonhazardous wastewater to a 2,000-gallon tank on-site, which is removed by a 
wastewater disposal contractor. Because this effluent is disposed of by the wastewater contractor and handled 
consistent with applicable requirements and regulations, it is assumed that it would not exceed applicable water 
treatment standards and does not exceed existing treatment capacity. Nonhazardous incidental waste from 
construction, operations and maintenance, and decommissioning of IM-3 would be similar to the proposed 
project. Operation of Alternative C (primarily energy needed to move water through the remediation system) 
would require up to 2.6 million kilowatt-hours of electricity annually. Similar to the proposed project, Alternative 
C could potentially generate electricity on-site using natural gas-fired generators that would draw fuel from the 
existing gas pipeline. As with the proposed project, Mitigation Measure UTIL-1 would ensure sufficient energy 
supplies would be available for the alternative. Impacts on utilities would be similar to the proposed project. 

8.5.2.12 WATER SUPPLY 

Implementation of Alternative C would not increase demand for water supply at the project site such that 
additional entitlements would be necessary. PG&E’s full Lower Colorado Water Supply Project (LCWSP) 
entitlement is 422 acre-feet annually (afa). While the consumptive water use during construction of Alternative C 
would be greater than under the proposed project at 19.9 acre feet over 3 years for construction activity, it would 
be well under PG&E’s yearly entitlement. No freshwater would be required for this alternative, when compared to 
the proposed project. As with the proposed project, because all water diverted would be reinjected for in situ 
treatment, the net consumptive use would be approximately zero. The consumptive water use of Alternative C 
during decommissioning would be the same as the proposed project. This impact would be less than significant. 

Implementation of this Alternative C would not deplete groundwater supplies or interfere substantially with 
groundwater recharge such that there would be a net deficit in aquifer volume or a lowering of the local 
groundwater table level. Because Alternative C does not involve freshwater flushing the impact on groundwater 
would be reduced compared to the proposed project. 

8.5.3 ALTERNATIVE D—SEQUENTIAL IN SITU TREATMENT 

8.5.3.1 AESTHETICS 

Alternative D would be constructed within a larger area compared to the project site for the proposed project, and 
could include construction and operation of remedial facilities within the Topock Maze Loci A, B, and C. While 
the number of monitoring wells would be slightly greater than under the proposed project (with an additional 
20 wells), the number of remediation wells would almost double compared to the proposed project, from 
110 wells to 200 wells, for Alternative D. Another significant increase for construction would be the addition of 
60,000 linear feet of electrical and signal communications and 10,000 linear feet of roads compared to the 
proposed project. As with the proposed project, Alternative D would be visible from key views 1-6, 9-11, and 13. 
Because Alternative D would include a greater intensity of construction due to the increased number of 
remediation wells and associated infrastructure, the degree of contrast from those key views would be greater. 
Like the proposed project, key views 5 and 11 would be most adversely affected by the removal of floodplain 
vegetation, altering the existing condition of a scenic corridor and Mitigation Measures AES-1 and AES-2 would 
reduce the overall contrast of views of Alternative D from the Colorado River to a less-than-significant level. 
However, Alternative D would potentially include construction, operations and maintenance, and 
decommissioning activities in all areas of the Topock Maze, which is visible from key view 5. The pedestrian 
viewer sensitivity to the Topock Maze is considered moderate to high as described in Section 4.1 of the EIR. 
Because implementation of Alternative D would result in construction activities in all areas of the Topock Maze, 
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the impact would be considered greater than under the proposed project. While design features would be available 
to reduce the visual effect of Alternative D, impacts would likely be significant and unavoidable. Overall, 
Alternative D would have greater aesthetic impacts compared to the proposed project. 

8.5.3.2 AIR QUALITY AND GLOBAL CLIMATE CHANGE 

Alternative D would require installation of a larger number of monitoring and remediation wells and additional 
infrastructure compared with the proposed project. In addition, Alternative D would be constructed over a larger 
area, and present the potential to disturb a larger volume of soil. Thus, Alternative D would be expected to result 
in greater associated short-term construction-related emissions of criteria air pollutants, precursors, and GHGs 
than under the proposed project. As with the proposed project, fugitive dust (i.e., PM10) control measures must be 
adopted for any construction and demolition activity; therefore, Mitigation Measure AIR-1 would be 
implemented to reduce the fugitive dust impact to a less-than-significant level. Vehicle trip generation under 
Alternative D during construction, operations and maintenance activities, and decommissioning activities would 
be greater than under the proposed project. Operational emissions and associated air quality and climate change 
impacts would be slightly greater than under the proposed project. 

8.5.3.3 BIOLOGICAL RESOURCES 

Construction activity for Alternative D includes wells, roads, pipelines, or other features that would require 
grading, drilling, trenching and other earth-moving activities. This alternative contains a larger amount of 
monitoring and remediation wells and infrastructure than the proposed project, and therefore would have greater 
associated ground disturbance than the proposed project. These construction impacts could cause significant 
adverse effects to riparian, floodplain, sensitive habitats or drainages and would require the implementation of 
Mitigation Measure BIO-1a. Removal or disturbance of active nests of both sensitive species and other common 
nesting birds could result during construction-related and operational activities. As with the proposed project, loss 
of occupied habitat and active nests of special-status birds could result in a substantial adverse effect on local 
populations of the affected species; therefore, Mitigation Measure BIO-2a would be required. Similar to the 
proposed project, potential impacts on sensitive species could occur through removal and capping of wellheads, 
and through the decommissioning of the treatment facility and other project features such as roadways, utilities, 
and pipelines. Similar to the proposed project, Alternative B could result in impacts on desert tortoise, which 
would be reduced by implementation of Mitigation Measure BIO-2b. Mitigation Measure BIO-2c would be 
required to avoid impacts on special-status species that may occur within the project area as a result of 
decommissioning activities. Alternative D construction activities conducted near the Colorado River including 
well development, road construction, pipeline alignment and utility construction, would disturb soils that could 
enter water bodies and result in increased turbidity and sedimentation adjacent to and downstream of the disturbed 
areas. Because freshwater intake facilities would not be required for Alternative D, the potential fish entrainment 
would not occur. The overall biological resources impact would be greater to the proposed project. 

8.5.3.4 CULTURAL RESOURCES 

Alternative D, as stated elsewhere, would result in the establishment of 10 treatment zones throughout the project 
area that would consist of injection and extraction wells, constructed over phases. An estimated 280 new wells 
would be installed (200 remediation wells, 80 monitoring wells) in the area, and the remediation wells would be 
connected with 60,000 linear feet of pipeline and 110,000 linear feet of utility line, both of which would introduce 
substantially more ground disturbance activities than the proposed project. Under Alternative D, remediation 
facilities and monitoring wells could be located within the loci of the Topock Maze (CA-SBR-219). It is assumed 
that the same mitigation measures identified under the proposed project (CUL-1a, CUL-1b, CUL-1c, CUL-2, 
CUL-3, and CUL-4) would be implemented under Alternative C, reducing many impacts on cultural and 
paleontological resources through the design, construction, operation, and decommissioning phases. However, 
possibility that both remediation wells and monitoring wells could be placed within the Topock Maze creates a 
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significant and unavoidable impact on cultural resources. While impacts on the Topock Maze are considered 
significant and unavoidable under the proposed project, no direct impacts on the Topock Maze would occur. 
Alternative D could result in the destruction of portions of the Topock Maze archaeological feature. Impacts 
would be significant and unavoidable to the Topock Cultural Area under this impact. The level of impact on the 
Topock Cultural Area under Alternative D would be higher in degree than the proposed project due to the number 
of new facilities and the possible destruction of portions of the Topock Maze archaeological feature. This impact 
would be considered significant and unavoidable. The discovery of human remains, the possibility of which is 
greatly elevated under this alternative due to the increased area of potential facility locations, may also be 
mitigated in a manner similar to the proposed project (CUL-4); however, to the extent that human remains would 
be removed from the project site, impacts would remain significant and unavoidable. It has been expressed by 
tribal representatives during the NACP that any new facilities in the project area would significantly affect the 
Topock Cultural Area. The overall cultural resources impact would be greater than under the proposed project. 

8.5.3.5 GEOLOGY AND SOILS 

Construction of Alternative D would be similar to construction activities described in Chapter 3 for the proposed 
project, with a similar duration of 3 years and an anticipated 1 year for decommission. However, due to the 
increased amount of infrastructure necessary for Alternative D compared to the proposed project, construction 
activities would be much more intensive and require more ground disturbance than the proposed project. 
Construction would be required for the installation of wells, utilities, pipelines, and other associated facilities 
required for this alternative. As with the proposed project, Alternative D would have the same potentially 
significant geology and soils impacts (Impacts GEO-1a and GEO-1b) related to the potential for substantial 
erosion, loss of top soils, or differential compaction. As with the proposed project, Mitigation Measures GEO-1a 
and GEO-1b would be required to reduce the potential for substantial erosion, loss of top soils, or differential 
compaction to a less-than-significant level. Geology and soil impacts of Alternative D would be greater than 
under the proposed project because more ground would be disturbed because more remediation wells and other 
infrastructure would be built. 

8.5.3.6 HAZARDOUS MATERIALS 

Construction of Alternative D would be similar to construction activities described in Chapter 3 for the proposed 
project, with a similar duration of 3 years and an anticipated 1 year for decommission. However, due to the 
increased amount of remedial infrastructure necessary for Alternative D compared to the proposed project, 
construction activities would be much more intensive and result in a greater degree of ground disturbance than the 
proposed project due to the increased number of wells and increased linear footage of associated utilities and 
roads. Construction would be required for the installation of wells, utilities, pipelines, and other associated 
facilities required for this alternative. There would be the potential to encounter greater volumes of contaminated 
soils during the construction phase and generation of greater quantities of wastes due to the larger scale of this 
alternative. As with the proposed project, Alternative D would have the same potentially significant hazardous 
materials impacts related to the generation of dust and the exposure of construction workers to airborne 
contaminants, the use of fuel, oils, and other lubricants on the site, and the potential release of chemicals as a 
result of component failure, tank failure, or human error (Impacts HAZ-1, HAZ-2, and HAZ-3). As with the 
proposed project, Mitigation Measures HAZ-1a, HAZ-1b, and HAZ-2 would be required for Alternative D to 
reduce the potential for dust generation or a release or spill of a contaminant to a less-than-significant level. Under 
Alternative D, treatment of Cr(VI) would occur by injecting an organic carbon substrate throughout the plume to 
create geochemically reduced conditions to convert Cr(VI) to insoluble Cr(III). Because the reduced chromium 
would be deposited in the soil formation instead of groundwater, Cr(VI) would be removed from groundwater. 
Hazardous materials impacts of Alternative D would be greater than under the proposed project because more 
ground would be disturbed and more materials would be on-site because more remediation wells and other 
infrastructure would be built. 
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8.5.3.7 HYDROLOGY AND WATER QUALITY 

Construction of Alternative D would be similar to construction activities described in Chapter 3 for the proposed 
project, with a similar duration of 3 years and an anticipated 1 year for decommission. However, due to the 
increased amount of infrastructure necessary for Alternative D compared to the proposed project, construction 
activities would be much more intensive and require more ground disturbance than the proposed project. 
Construction would be required for the installation of wells, utilities, pipelines, and other associated facilities 
required for this alternative. As with the proposed project, Alternative D would have the same potentially 
significant hydrology and water quality impacts associated with potential increased runoff, localized alteration of 
drainage patterns, and exposure of runoff to significant materials (Impacts HYDRO-1, HYDRO-2, and HYDRO-
3); however, there is a much greater area of with the potential for this impacts. As with the proposed project, 
Mitigation Measure HYDRO-1 would be required under Alternative D to reduce the potential for a water quality 
standard and objective or waste discharge requirement to be exceeded and for drainage patterns to be locally 
altered or substantial sources of polluted runoff to be added if pollutants are released and if pollutants could 
become exposed to stormwater runoff to a less-than-significant level. The potential for hydrology and water 
quality impacts of Alternative D would be greater than under the proposed project due to a greater extent of 
ground disturbance based on the increased number of remediation wells and increased linear footage of the 
associated infrastructure (utilities and roads). However, because of the increased intensity of the remedial system 
under Alternative D, the time to cleanup levels are reached would be reduced to approximately 15 years (verses 
29 for the proposed project), which is the shortest of all alternatives. Mitigation measures would be applied at 
more locations and over a greater total area than for the proposed project. 

8.5.3.8 LAND USE AND PLANNING 

 As with the proposed project, implementation of Alternative D would not conflict with the policies of BLM’s 
Approved RMP or resource management goals of the USFWS, or any other plans or policies that would result in 
environmental impacts. As with the proposed project, Alternative D would have no land use and planning 
impacts. 

8.5.3.9 NOISE 

Alternative D would have similar noise impacts as with the proposed project associated with construction, 
operation and maintenance, decommissioning, nontransportation sources and traffic increases. Compared to the 
proposed project Alternative D would require more wells and remediation facilities (i.e., pipelines, roads, or 
utility connections). Construction noise impacts would be more extensive than the proposed project, but the 
construction duration would be the same as the proposed project. The proposed construction area for Alternative 
D would be in California and Arizona, and Mitigation Measures NOISE-1, NOISE-2, and NOISE-3 would be 
required to reduce the potential for noise impacts at all sensitive receptors. Traffic noise level increases would be 
nominal compared to the proposed project due to an increase in the number of daily trips required for this 
alternative. Noise impacts of Alternative D would be greater compared to the proposed project due to the increase 
in wells and remediation facilities that would be required, and impact NOISE-1related to noise levels within the 
Topock Cultural Area would remain significant and unavoidable. 

8.5.3.10 TRANSPORTATION 

The trip distribution patterns under Alternative D would be similar to the proposed project. As with the proposed 
project, Alternative D would generate additional daily trips during construction, operations and maintenance 
activities, and decommissioning activities. Alternative D would result in greater daily trips compared to the 
proposed project, with 130 trips for construction, with 105 trips for operations and maintenance with 50% 
construction, with 116 trips for operations and maintenance with 50% decommissioning, and 256 trips for 
decommissioning with removal of remedy. Accordingly, Alternative D would result in more peak hour trips 
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compared to the proposed project. Even with the increased trips under Alternative D, this alternative would not be 
expected to degrade intersection or roadway segment operations below an acceptable level of service because the 
study intersections currently operate at LOS A and the roadway segments are well below the threshold of 7,000 
ADT. 

Overall, the transportation impacts of Alternative D would be greater compared to the proposed project due to the 
increase in trips that would be required. 

8.5.3.11 UTILITIES AND SERVICE SYSTEMS 

As with the proposed project, all phases of construction, operation, and decommissioning for Alter native D 
would not generate substantial amounts of domestic wastewater. Because implementation of this alternative 
would not construct wastewater-intensive facilities, it is not anticipated that this alternative would generate 
effluent that would exceed applicable standards or capacity, nor would the alternative require the construction of 
new treatment facilities. Like the proposed project, this alternative would also require the temporary continued 
operation, maintenance, and eventual decommissioning of the IM-3 Facility. The IM-3 Facility currently 
discharges nonhazardous wastewater to a 2,000-gallon tank on-site, which is removed by a wastewater disposal 
contractor. Because this effluent is disposed of by the wastewater contractor and handled consistent with 
applicable requirements and regulations, it is assumed that it would not exceed applicable water treatment 
standards and does not exceed existing treatment capacity. Nonhazardous incidental waste from construction, 
operations and maintenance, and decommissioning of IM-3 would be similar to the proposed project. Like the 
proposed project, it is expected that a permitted municipal solid waste facility within a 200 miles of the project 
site would accommodate the nonhazardous waste. Operation of Alternative D (primarily energy needed to move 
water through the remediation system) would require up to 2.6 million kilowatt-hours of electricity annually. 
Similar to the proposed project, Alternative D could potentially generate electricity on-site using natural gas-fired 
generators that would draw fuel from the existing gas pipeline. However, as with the proposed project, Mitigation 
Measure UTIL-1 would ensure sufficient energy supplies would be available for the alternative. Impacts on 
utilities would be similar to the proposed project. 

8.5.3.12 WATER SUPPLY 

Implementation of Alternative D would not increase demand for water supply at the project site such that 
additional entitlements would be necessary. PG&E’s full LCWSP entitlement is 422 afa. While the consumptive 
water use during construction of Alternative D would be greater than under the proposed project at 20.2 acre feet 
over 3 years, it would be well under PG&E’s yearly entitlement. As with the proposed project, because all water 
diverted would be reinjected for in situ treatment, the net consumptive use would be approximately zero. The 
consumptive water use of Alternative D during decommissioning would be the same as the proposed project. This 
impact would be less than significant. 

No freshwater would be required for this alternative, when compared to the proposed project. Implementation of 
this Alternative D would not deplete groundwater supplies or interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level. 
Because Alternative D does not involve freshwater flushing, the impact on groundwater would be reduced 
compared to the proposed project. 

8.5.4 ALTERNATIVE F—PUMP AND TREAT 

8.5.4.1 AESTHETICS 

Alternative F would decommission and demolish the current IM-3 and would construct an approximately 90,000 
square-foot treatment plant. An additional 100,000 square feet would be needed to accommodate parking and 
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storage for equipment and materials. Location of treatment plant would most likely be within the lower yard of 
the compressor station; however an alternate location could be the site of the current IM-3 Facility. Overall, the 
number of monitoring and remediation wells and associated infrastructure would be reduced compared to the 
proposed project. Alternative F would be visible from key views 2, 9, and 10 if constructed at the compressor 
station location or from key views 6 and 10 if constructed at the IM-3 Facility locations. Like the proposed 
project, Alternative F would not introduce a strong degree of contrast to the existing visual character, except from 
key view 5. Key view 5 represents the view experienced by pedestrian visitors to Topock Maze Locus B looking 
south toward the IM-3 Facility and compressor station. With the implementation of Alternative F, a new treatment 
plant approximately 90,000 square feet with a maximum height of 45 feet could be introduced near the existing 
IM-3 Facility; however the existing IM-3 Facility would be removed prior to the new treatment facility. The 
proposed structure would be highly visible from key view 5, especially when compared to the existing facility, 
which is 18,900 square feet and 33 feet tall. Implementation of Alternative F would require extensively altering 
the landform, constructing new access roads, pipelines, storage and containment tanks, and building a new 
structure that would be substantially larger than the existing treatment facility. The new structure has a proposed 
maximum height of 45 feet and may have a footprint as large as 10 times the size of the existing treatment plant. 
As a result, Alternative F would be noticeable to the pedestrian visitors to Topock Maze Locus B. The proposed 
project would not include the construction of a new treatment plant; therefore, the aesthetic impact of Alternative 
F would be greater than under the proposed project. 

8.5.4.2 AIR QUALITY AND GLOBAL CLIMATE CHANGE 

Alternative F would result in similar construction activities as the proposed project for installation of monitoring 
and remediation wells and infrastructure, but would also result in the decommissioning and demolition of the 
existing treatment facility, and construction of a new facility. Thus, Alternative F would result in greater 
associated short-term construction-related emissions of criteria air pollutants, precursors, and GHGs. As with the 
proposed project, fugitive dust (i.e., PM10) control measures must be adopted for any construction and demolition 
activity; therefore, Mitigation Measure AIR-1 would be implemented to reduce the fugitive dust impact to a less-
than-significant level. Vehicle trip generation under Alternative F would be slightly greater than under the 
proposed project. Operational emissions and associated air quality and climate change impacts would be slightly 
greater than under the proposed project. 

8.5.4.3 BIOLOGICAL RESOURCES 

Construction activity for Alternative F includes wells, roads, pipelines, treatment facility or other features that 
would require grading, drilling, trenching and other earth-moving activities. The majority of the impacts would 
require removal of upland habitat; however, the potential exists for impacts on floodplain or riparian habitats as 
well. The new treatment facility could occupy up to 90,000 square feet of area but would be located in areas 
previously disturbed by other facility features. These construction impacts could cause significant adverse effects 
to riparian, floodplain, sensitive habitats or drainages and would require the implementation of Mitigation 
Measure BIO-1a. Removal or disturbance of active nests of both sensitive species and other common nesting 
birds could result during construction-related and operational activities. As with the proposed project, loss of 
occupied habitat and active nests of special-status birds could result in a substantial adverse effect on local 
populations of the affected species; therefore, Mitigation Measure BIO-2a would be required. Similar to the 
proposed project, potential impacts on sensitive species could occur through removal and capping of wellheads, 
and through the decommissioning of the treatment facility and other project features such as roadways, utilities, 
and pipelines. Similar to the proposed project, Alternative B could result in impacts on desert tortoise, which 
would be reduced by implementation of Mitigation Measure BIO-2b. Mitigation Measure BIO-2c would be 
required to avoid impacts on special-status species that may occur within the project area as a result of 
decommissioning activities. Alternative F construction activities conducted near the Colorado River including 
well development, road construction, pipeline alignment and utility construction, would disturb soils that could 
enter water bodies and result in increased turbidity and sedimentation adjacent to and downstream of the disturbed 
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areas. Because freshwater intake facilities would not be required for Alternative F, the potential fish entrainment 
would not occur. The overall biological resources impact would be similar to the proposed project. 

8.5.4.4 CULTURAL RESOURCES 

Alternative F, as stated elsewhere, would result in the construction and operation of an aboveground treatment 
plant and the installation of approximately 120 new wells (70 remediation wells, 50 monitoring wells). The wells 
would be connected by a similar amount of pipeline and utility lines compared to the proposed project, with wells 
and pipelines reconfigured over the course of the remediation process. The treatment plant could either be built 
near the compressor station or in the same general area of IM-3, although the area of the new treatment plant 
would be 10 times larger than the existing IM-3 Facility. The area of the proposed remediation facilities is smaller 
than the proposed project, because areas near Moabi Regional Park and in Arizona are excluded. The proposed 
area for monitoring wells is also similar to the proposed project. It is assumed that that the same mitigation 
measures identified under the proposed project (CUL-1a, CUL-1b, CUL-1c, CUL-2, CUL-3, and CUL-4) would 
be implemented under Alternative F, reducing impacts on cultural resources in a similar manner through the 
design, construction, operation, and decommissioning phases. The discovery of human remains, the possibility of 
which is greatly elevated under this alternative due to the increased area of potential facility locations, may also 
be mitigated in a manner similar to the proposed project (CUL-4); however, to the extent that human remains 
must be removed from the project site, impacts would remain significant and unavoidable. With regards to the 
Topock Cultural Area, Alternative F would result in the construction and operation of a substantially larger 
treatment plant than the IM-3 Facility, and there is a possibility that this treatment plant would be placed in the 
current IM-3 location. While ground disturbance activities would not directly affect the Topock Maze 
archaeologically, it has been expressed by tribal representatives during the NACP that any new facilities in the 
project area would significantly affect the Topock Cultural Area. The level of impact on the Topock Cultural Area 
under Alternative F, if the treatment plant was placed in the current IM-3 site location, would be higher in degree 
than the proposed project. This impact would be considered significant and unavoidable. The overall cultural 
resources impact would be similar to the proposed project. 

8.5.4.5 GEOLOGY AND SOILS 

Construction of Alternative F would be similar to construction activities described in Chapter 3 for the proposed 
project for monitoring and remediation wells, pipeline, and other infrastructure. However, Alternative F would 
decommission and demolish the current IM-3 Facility and would construct an approximately 90,000 square-foot 
treatment plant. An additional 100,000 square feet would be needed to accommodate parking and storage for 
equipment and materials. Due to the removal of the current IM-3 Facility and the construction of a new treatment 
plant for Alternative F, construction activities would be much more intensive and require more ground 
disturbance than the proposed project. As with the proposed project, Alternative F would have the same 
potentially significant geology and soils impacts (Impacts GEO-1a and GEO-1b) related to the potential for 
substantial erosion, loss of top soils, or differential compaction. As with the proposed project, Mitigation 
Measures GEO-1a and GEO-1b would be required to reduce the potential for substantial erosion, loss of top 
soils, or differential compaction to a less-than-significant level. Geology and soil impacts of Alternative F would 
be greater than under the proposed project because more ground would be disturbed because more remediation 
wells and other infrastructure would be built. 

8.5.4.6 HAZARDOUS MATERIALS 

Construction of Alternative F would be similar to construction activities described in Chapter 3 for the proposed 
project for monitoring and remediation wells, pipeline, and other infrastructure. However, Alternative F would 
decommission and demolish the current IM-3 Facility and would construct an approximately 90,000 square-foot 
treatment plant. An additional 100,000 square feet would be needed to accommodate parking and storage for 
equipment and materials. Due to the removal of the current IM-3 Facility and the construction of a new treatment 
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plant for Alternative F, and the installation of monitoring and remediation wells and associated infrastructure, 
construction activities would be much more intensive and require a greater degree of ground disturbance than the 
proposed project. As with the proposed project, Alternative F would have the same potentially significant 
hazardous materials impacts related to the generation of dust and the exposure of construction workers to airborne 
contaminants, potential to encounter contaminated soils, the use of fuel, oils, and other lubricants on the site, and 
the potential release of chemicals as a result of component failure, tank failure, or human error (Impacts HAZ-1, 
HAZ-2, and HAZ-3). These potential impacts would occur over a greater area with Alternative F. As with the 
proposed project, Mitigation Measures HAZ-1a, HAZ-1b, and HAZ-2 would be required for Alternative F to 
reduce the potential for dust generation or a release or spill of a contaminant to a less-than-significant level. 

The treatment process for chromium removal would require the use of hazardous materials and results in the 
generation of hazardous wastes as metals enriched sludge during treatment is not an aspect of the proposed 
project. The quantities of sludge may be an order of magnitude greater than currently being generated at IM-3 
based on the anticipated capacity of 1,280 gpm, compared to the current IM-3 operating rate of approximately 
135 gpm. Disposal of the sludge requires transportation to a hazardous waste disposal facility. Additional impacts 
and associated mitigation measures related to the handling and storage of the sludge byproduct would be required 
under Alternative F. Hazardous materials impacts of Alternative F would be greater than under the proposed 
project due to greater ground disturbance, potential to encounter affected soils, and generation of greater 
quantities of wastes both during the construction of remediation wells and associated infrastructure, construction 
of the new, larger capacity treatment plant, and in wastes generated during the IM-3 decommissioning. 

8.5.4.7 HYDROLOGY AND WATER QUALITY 

Construction of Alternative F would be similar to construction activities described in Chapter 3 for the proposed 
project for monitoring and remediation wells, pipeline, and other infrastructure, but with a much greater extent 
due to construction of a 1,280 gpm aboveground treatment plant not included with the proposed project. 
Additionally, Alternative F would decommission and demolish the current IM-3 Facility and would construct an 
approximately 90,000 square-foot treatment plant. An additional 100,000 square feet would be needed to 
accommodate parking and storage for equipment and materials. Due to the removal of the current IM-3 Facility 
and the construction of a new treatment plant for Alternative F, construction activities would be much more 
intensive and require more ground disturbance than the proposed project. As with the proposed project, 
Alternative F would have the same potentially significant hydrology and water quality impacts associated with 
potential increased runoff, localized alteration of drainage patterns, and exposure of runoff to significant materials 
(Impacts HYDRO-1, HYDRO-2, and HYDRO-3). An additional potential source of adverse effects on water 
quality would be leaks or releases of untreated water being conveyed from extraction wells to the treatment 
system. As with the proposed project, Mitigation Measure HYDRO-1 would be required for Alternative F to 
reduce the potential for a water quality standard and objective or waste discharge requirement to be exceeded and 
for drainage patterns to be locally altered or substantial sources of polluted runoff to be added if pollutants are 
released and if pollutants could become exposed to stormwater runoff to a less-than-significant level. 
The potential for hydrology and water quality impacts of Alternative F would be greater than under the proposed 
project due to increased scale of this alternative resulting in greater ground disturbance during construction for the 
increase in remediation and monitoring wells and other infrastructure. The time to reach cleanup levels under 
Alternative F would be approximately 37 years (verses 29 for the proposed project). During operation and 
maintenance, the potential for release of untreated water is greater than under the proposed project. Mitigation 
measures would be applied at more locations and over a greater total area than for the proposed project. 

8.5.4.8 LAND USE AND PLANNING 

As with the proposed project, implementation of Alternative F would not conflict with the policies of BLM’s 
Approved RMP or resource management goals of the USFWS, or any other plans or policies that would result in 
environmental impacts. As with the proposed project, Alternative F would have no land use and planning impacts. 
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8.5.4.9 NOISE 

Alternative F would have similar noise impacts as with the proposed project associated with construction, 
operation and maintenance, decommissioning, nontransportation sources, and traffic increases. Compared to the 
proposed project Alternative F would require fewer additional wells and remediation facilities (i.e., pipelines, 
roads, or utility connections). Construction noise impacts would be constructed in one less year compared to the 
proposed project. The proposed construction area for Alternative F would only be in California, however the 
potential locations of additional wells would affect Arizona receptors and Mitigation Measures NOISE-1, 
NOISE-2, and NOISE-3 would be required to reduce the potential for noise impacts at all sensitive receptors. 
Traffic noise level increases would be nominal compared to the proposed project due to an increase in the number 
of daily trips required for this Alternative. Groundwater treatment plants are proposed with this alternative. The 
potential locations for the new treatment plant are west of the existing compressor station and at the existing IM-3 
site. Existing compressor station structures and topographic features (mesas) would shield noise emanating from 
the new treatment plant and would not create noise impacts at sensitive receptors. Noise impacts of Alternative F 
would be similar compared to the proposed project, and impact NOISE-1related to noise levels within the Topock 
Cultural Area would remain significant and unavoidable. 

8.5.4.10 TRANSPORTATION 

The trip distribution patterns under Alternative F would be similar to the proposed project. As with the proposed 
project, Alternative F would generate additional daily trips during construction, operations and maintenance 
activities, and decommissioning activities. Alternative F would result in greater daily trips compared to the 
proposed project, with 176 trips for construction, with 164 trips for operations and maintenance with 50% 
construction, with 152 trips for operations and maintenance with 50% decommissioning, and 284 trips for 
decommissioning with removal of remedy. Accordingly, Alternative F would result in more peak hour trips 
compared to the proposed project. Even with the increased trips under Alternative F, this alternative would not be 
expected to degrade intersection or roadway segment operations below an acceptable level of service because the 
study intersections currently operate at LOS A and the roadway segments are well below the threshold of 7,000 
ADT. 

Overall, the transportation impacts of Alternative F would be greater compared to the proposed project due to the 
increase in trips that would be required. 

8.5.4.11 UTILITIES AND SERVICE SYSTEMS 

As with the proposed project, all phases of construction, operation, and decommissioning for Alter native F would 
not generate substantial amounts of domestic wastewater. Because implementation of this alternative would not 
construct wastewater-intensive facilities, it is not anticipated that this alternative would generate effluent that 
would exceed applicable standards or capacity, nor would the alternative require the construction of new 
treatment facilities. Like the proposed project, this alternative would also require the temporary continued 
operation, maintenance of the IM-3 Facility during construction of the Alternative. Alternative F would include an 
approximately 90,000 square-foot treatment plant, which would eventually be decommissioned. Like the IM-3 
Facility, it is expected that the new treatment plant would discharge nonhazardous wastewater to a tank on-site, 
which would be removed by a wastewater disposal contractor. Because this effluent would be disposed of by the 
wastewater contractor and handled consistent with applicable requirements and regulations, it is assumed that it 
would not exceed applicable water treatment standards and would not exceed existing treatment capacity. 
Nonhazardous incidental waste from construction, operations and maintenance, and decommissioning of IM-3, 
and the new treatment plant would be similar to the proposed project. Like the proposed project, it is expected that 
a permitted municipal solid waste facility within a 200 miles of the project site would accommodate the 
nonhazardous waste. Operation of Alternative F (primarily energy needed to move water through the remediation 
system) would require up to 1.1 million kilowatt-hours of electricity annually. Similar to the proposed project, 
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Alternative F could potentially generate electricity on-site using natural gas-fired generators that would draw fuel 
from the existing gas pipeline. However, as with the proposed project, Mitigation Measure UTIL-1 would ensure 
sufficient energy supplies would be available for the alternative. Impacts on utilities would be similar to the 
proposed project. 

8.5.4.12 WATER SUPPLY 

Implementation of Alternative F would not increase demand for water supply at the compressor station such that 
additional entitlements would be necessary. All extracted water would be returned to the groundwater near where 
it was withdrawn. The only potential water uses associated with this alternative are negligible amounts of water 
contained in the waste sludge produced by the treatment plant. In addition, construction of Alternative F would be 
less than the proposed project at 8.0 acre feet over 3 years, and would be well under PG&E’s yearly entitlement. 
Alternative F could require amendment of PG&E’s existing entitlements to allow new points of diversions and/or 
types of use, but would not require additional quantities of water above their entitlement that would result in 
physical impacts on the environment. 

No freshwater would be required for this alternative, when compared to the proposed project. Because Alternative 
F would not result in substantial consumptive use of water and would return extracted groundwater to the basin, 
it would not deplete groundwater recharge. There are no known nearby wells which could be adversely affected. 
Implementation of Alternative F would not substantially deplete groundwater supplies or interfere substantially 
with groundwater recharge such that there would be a net deficit in aquifer volume or a lowering of the local 
groundwater table level. Overall, the Alternative F would result in a reduced impact on water supply compared to 
the proposed project. 

8.5.5 ALTERNATIVE G—COMBINED FLOODPLAIN IN SITU/PUMP AND TREAT 

8.5.5.1 AESTHETICS 

Alternative G would combine floodplain cleanup by in situ treatment with treatment of the upland portion of the 
plume by extraction and reinjection with ex situ treatment requiring a treatment plant. The floodplain cleanup 
would involve construction of IRZ lines at National Trails Highway and between National Trails Highway and 
the Colorado River. Alternative G would include a new treatment plant of the same dimensions and potential 
locations as defined under Alternative G and would decommission and demolish the current IM-3 Facility. 
Overall, the number of monitoring and remediation wells and associated infrastructure would be greater compared 
to the proposed project. Alternative G would be visible from key views 2, 9, and 10 if constructed at the 
compressor station location or from key views 6 and 10 if constructed at the IM-3 Facility locations. Because 
Alternative G would include a greater intensity of construction due to the increased number of remediation wells 
and associated infrastructure in the floodplain, the degree of contrast from those key views would be greater 
compared to the proposed project. Mitigation Measure AES-1 and AES-2 would also be required under this 
alternative due to removal of floodplain vegetation, altering the existing condition of a scenic corridor. The 
proposed structure under Alternative F, if constructed at the existing IM-3 Facility, would be highly visible from 
key view 5, especially when compared to the existing facility, which is 18,900 square feet and 33 feet tall. 
Implementation of this Alternative G would require extensively altering the landform, constructing new access 
roads, pipelines, storage and containment tanks, and building a new structure that would be substantially larger 
than the existing treatment facility. The new structure would have a maximum height of 45 feet and may have a 
footprint as large as 10 times the size of the existing treatment plant. As a result, Alternative G would be 
noticeable to the pedestrian visitors to Topock Maze Locus B. The proposed project would not include the 
construction of a new treatment plant; therefore, the aesthetic impact of Alternative G would be greater than under 
the proposed project, although the impact would occur over a shorter period of time. 
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8.5.5.2 AIR QUALITY AND GLOBAL CLIMATE CHANGE 

Alternative G would result in installation of more monitoring and remediation wells than under the proposed 
project, and would also result in the decommissioning and demolition of the existing treatment facility, and 
construction of a new facility, as described under Alternative F. Thus, Alternative G would result in greater 
associated short-term construction-related emissions of criteria air pollutants, precursors, and GHGs than under 
the proposed project. As with the proposed project, fugitive dust (i.e., PM10) control measures must be adopted for 
any construction and demolition activity; therefore, Mitigation Measure AIR-1 would be implemented to reduce 
the fugitive dust impact to a less-than-significant level. Vehicle trip generation under Alternative G would be 
slightly greater than under the proposed project. Operational emissions and associated air quality and climate 
change impacts would be slightly greater than under the proposed project. 

8.5.5.3 BIOLOGICAL RESOURCES 

Construction activity for Alternative G includes wells, roads, pipelines, treatment facility or other features that 
would require grading, drilling, trenching and other earth-moving activities. The majority of the impacts would 
require removal of floodplain or riparian habitats; however, the potential exists for impacts on upland habitat as 
well. The new treatment facility could occupy up to 90,000 square feet of area but would be located in areas 
previously disturbed by other facility features. These construction impacts could cause significant adverse effects 
to riparian, floodplain, sensitive habitats or drainages and would require the implementation of Mitigation 
Measure BIO-1a. Removal or disturbance of active nests of both sensitive species and other common nesting 
birds could result during construction-related and operational activities. As with the proposed project, loss of 
occupied habitat and active nests of special-status birds could result in a substantial adverse effect on local 
populations of the affected species; therefore, Mitigation Measure BIO-2a would be required. Similar to the 
proposed project, potential impacts on sensitive species could occur through removal and capping of wellheads, 
and through the decommissioning of the treatment facility and other project features such as roadways, utilities, 
and pipelines. Similar to the proposed project, Alternative B could result in impacts on desert tortoise, which 
would be reduced by implementation of Mitigation Measure BIO-2b. Mitigation Measure BIO-2c would be 
required to avoid impacts on special-status species that may occur within the project area as a result of 
decommissioning activities. Because freshwater intake facilities would not be required for Alternative G, the 
potential fish entrainment would not occur. The overall biological resources impact would be similar to the 
proposed project. 

8.5.5.4 CULTURAL RESOURCES 

Alternative G, as stated elsewhere, would result in the construction of an aboveground treatment plant (similar to 
Alternative F), as well as a system or remediation wells in the floodplain. Up to 200 news wells could be installed 
(140 remediation wells, 60 monitoring wells). The wells would be connected by more linear feet of pipeline and 
utilities lines compared to the proposed project, with the additional facilities concentrated in the floodplain area. 
Similar to Alternative F, the treatment plant could either be built near the compressor station or in the same 
general area of IM-3, although the area of the new treatment plant would be 10 times larger than IM-3. The area 
of the proposed remediation facilities is smaller than the proposed project, because areas near Moabi Regional 
Park and in Arizona are excluded. The proposed area for monitoring wells is similar to the proposed project. It is 
assumed that the same mitigation measures identified under the proposed project (CUL-1a, CUL-1b, CUL-1c, 
CUL-2, CUL-3, and CUL-4) would be implemented under Alternative G, reducing impacts on cultural resources 
in a similar manner through the design, construction, operation, and decommissioning phases. The discovery of 
human remains, the possibility of which is greatly elevated under this alternative due to the increased area of 
potential facility locations, may also be mitigated in a manner similar to the proposed project (CUL-4); however, 
to the extent that human remains would have to be moved from the project site, impacts would remain significant 
and unavoidable. With regards to the Topock Cultural Area, Alternative G would result in the construction and 
operation of a substantially larger treatment plant than the existing IM-3 Facility and there is a possible that this 
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treatment plant may be placed in the current IM-3 location. While ground disturbance activities would not affect 
the Topock Maze archaeologically, it has been expressed by tribal representatives during the NACP that any new 
facilities in the project area would significantly affect the Topock Cultural Area. The level of impact on the 
Topock Cultural Area under Alternative F, if the treatment plant was placed in the current IM-3 site location, 
would be higher in degree than the proposed project. This impact would be considered significant and 
unavoidable. The overall cultural resources impact would be similar to the proposed project. 

8.5.5.5 GEOLOGY AND SOILS 

Construction of Alternative G would be similar to construction activities described in Chapter 3 for the proposed 
project for monitoring and remediation wells, pipeline, and other infrastructure. However, Alternative G would 
decommission and demolish the current IM-3 Facility and would construct an approximately 90,000 square-foot 
treatment plant. An additional 100,000 square feet would be needed to accommodate parking and storage for 
equipment and materials. Due to the removal of the current IM-3 Facility and the construction of a new treatment 
plant for Alternative G, construction activities would be much more intensive and require more ground 
disturbance than the proposed project. As with the proposed project, Alternative G would have the same 
potentially significant geology and soils impacts (Impacts GEO-1a and GEO-1b) related to the potential for 
substantial erosion, loss of top soils, or differential compaction. As with the proposed project, Mitigation 
Measures GEO-1a and GEO-1b would be required to reduce the potential for substantial erosion, loss of top 
soils, or differential compaction to a less-than-significant level. Geology and soil impacts of Alternative G would 
be greater than under the proposed project because more ground would be disturbed because more remediation 
wells and other infrastructure would be built. 

8.5.5.6 HAZARDOUS MATERIALS 

Construction of Alternative G would be similar to construction activities described in Chapter 3 for the proposed 
project for monitoring and remediation wells, pipeline, and other infrastructure. However, Alternative G would 
decommission and demolish the current IM-3 Facility and would construct an approximately 90,000 square-foot 
treatment plant. An additional 100,000 square feet would be needed to accommodate parking and storage for 
equipment and materials. Due to the removal of the current IM-3 Facility and the construction of a new treatment 
plant for Alternative G, construction activities would be much more intensive and result in greater ground 
disturbance than the proposed project. As with the proposed project, Alternative G would have the same 
potentially significant hazardous materials impacts related to the generation of dust, potential to encounter 
contaminated soils and the exposure of construction workers to airborne contaminants, the use of fuel, oils, and 
other lubricants on the site, and the potential release of chemicals as a result of component failure, tank failure, or 
human error (Impacts HAZ-1, HAZ-2, and HAZ-3). These potential impacts would occur over a greater area with 
Alternative G. As with the proposed project, Mitigation Measures HAZ-1a, HAZ-1b, and HAZ-2 would be 
required for Alternative G to reduce the potential for dust generation or a release or spill of a contaminant to a 
less-than-significant level. The potential hazardous materials impacts of Alternative G would be greater than 
under the proposed project because more ground would be disturbed and more materials would be on-site because 
more remediation wells and other infrastructure would be built. 

The treatment process for chromium removal under Alternative G would require the use of hazardous materials 
and results in the generation of hazardous wastes as metals enriched sludge during treatment is not an aspect of 
the proposed project. The quantities of sludge may be an order of magnitude greater than currently being 
generated at IM-3 based on the anticipated capacity of 1,230 gpm, compared to the current IM-3 operating rate of 
approximately 135 gpm. Disposal of the sludge requires transportation to a hazardous waste disposal facility. 
Additional impacts and associated mitigation measures related to the handling and storage of the sludge byproduct 
would be required under Alternative G. Hazardous materials impacts of Alternative G would be greater than 
under the proposed project due to greater ground disturbance, potential to encounter affected soils, and generation 
of greater quantities of wastes both during the construction of remediation wells and associated infrastructure, 
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construction of the new, larger capacity treatment plant, and in wastes generated during the IM-3 
decommissioning. 

8.5.5.7 HYDROLOGY AND WATER QUALITY 

Construction of Alternative G would be similar to construction activities described in Chapter 3 for the proposed 
project for monitoring and remediation wells, pipeline, and other infrastructure. However, Alternative G would 
decommission and demolish the current IM-3 Facility and would construct an approximately 90,000 square-foot 
treatment plant. An additional 100,000 square feet would be needed to accommodate parking and storage for 
equipment and materials. Due to the removal of the current IM-3 Facility and the construction of a new treatment 
plant for Alternative G, construction activities would be much more intensive and require more ground 
disturbance than the proposed project. As with the proposed project, Alternative G would have the same 
potentially significant hydrology and water quality impacts associated with potential increased runoff, localized 
alteration of drainage patterns, and exposure of runoff to significant materials (Impacts HYDRO-1, HYDRO-2, 
and HYDRO-3). As with the proposed project, Mitigation Measure HYDRO-1 would be required for Alternative 
G to reduce the potential for a water quality standard and objective or waste discharge requirement to be exceeded 
and for drainage patterns to be locally altered or substantial sources of polluted runoff to be added if pollutants are 
released and if pollutants could become exposed to stormwater runoff to a less-than-significant level. The 
potential for hydrology and water quality impacts of Alternative G would be greater than under the proposed 
project due to greater ground disturbance resulting from the increase in remediation wells and other infrastructure 
and during operation from the potential for releases of untreated water being conveyed to the treatment system. 
The time to reach cleanup levels under Alternative G would be approximately 22 years (verses 29 for the 
proposed project). Mitigation measures would be applied at more locations and over a greater total area than for 
the proposed project. 

8.5.5.8 LAND USE AND PLANNING 

 As with the proposed project, implementation of Alternative G would not conflict with the policies of BLM’s 
Approved RMP or resource management goals of the USFWS, or any other plans or policies that would result in 
environmental impacts. As with the proposed project, Alternative G would have no land use and planning 
impacts. 

8.5.5.9 NOISE 

Alternative G would have similar noise impacts as with the proposed project associated with construction, 
operation and maintenance, decommissioning, nontransportation sources, and traffic increases. Compared to the 
proposed project Alternative G would require more additional wells and remediation facilities (i.e., pipelines, 
roads, or utility connections). Construction noise impacts would be conducted in the similar duration period as the 
proposed project. The proposed construction area for Alternative G would only be in California, however the 
potential locations of additional wells would affect Arizona receptors and Mitigation Measures NOISE-1, 
NOISE-2, and NOISE-3 would be required to reduce the potential for noise impacts at all sensitive receptors. 
Traffic noise level increases would be nominal compared to the proposed project due to an increase in the number 
of daily trips required for this alternative compared to the proposed project. A new treatment plant would be 
constructed under this alternative, as well as decommissioning and demolishing the current IM-3 Facility. The 
proposed locations for the new treatment plant are west of the existing compressor station and at the existing IM-3 
site. Existing compressor station structures and topographic features (mesas) would shield noise emanating from 
these treatment plants and would not create noise impacts at sensitive receptors. Noise impacts of Alternative G 
would be greater compared to the proposed project, and impact NOISE-1related to noise levels within the Topock 
Cultural Area would remain significant and unavoidable. 
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8.5.5.10 TRANSPORTATION 

The trip distribution patterns under Alternative G would be similar to the proposed project. As with the proposed 
project, Alternative G would generate additional daily trips during construction, operations and maintenance 
activities, and decommissioning activities. Alternative G would result in greater daily trips compared to the 
proposed project, with 149 trips for construction, with 155 trips for operations and maintenance with 50% 
construction, with 156 trips for operations and maintenance with 50% decommissioning, and 303 trips for 
decommissioning with removal of remedy. Accordingly, Alternative G would result in more peak hour trips 
compared to the proposed project. Even with the increased trips under Alternative G, this alternative would not be 
expected to degrade intersection or roadway segment operations below an acceptable level of service because the 
study intersections currently operate at LOS A and the roadway segments are well below the threshold of 7,000 
ADT. 

Overall, the transportation impacts of Alternative G would be greater compared to the proposed project due to the 
increase in trips that would be required. 

8.5.5.11 UTILITIES AND SERVICE SYSTEMS 

As with the proposed project, all phases of construction, operation, and decommissioning for Alternative G would 
not generate substantial amounts of domestic wastewater. Because implementation of this alternative would not 
construct wastewater-intensive facilities, it is not anticipated that this alternative would generate effluent that 
would exceed applicable standards or capacity, nor would the alternative require the construction of new 
treatment facilities. Like the proposed project, this alternative would also require the temporary continued 
operation, maintenance of the IM-3 Facility during construction of the Alternative. Alternative G would 
decommission and demolish the current IM-3 Facility after constructing an approximately 90,000 square-foot 
treatment plant, which would eventually be decommissioned. Like the IM-3 Facility, it is expected that the new 
treatment plant would discharge nonhazardous wastewater to a tank on-site, which would be removed by a 
wastewater disposal contractor. Because this effluent would be disposed of by the wastewater contractor and 
handled consistent with applicable requirements and regulations, it is assumed that it would not exceed applicable 
water treatment standards and would not exceed existing treatment capacity. Nonhazardous incidental waste from 
construction, operations and maintenance, and decommissioning of IM-3, and the new treatment plant would be 
similar to the proposed project. Like the proposed project, it is expected that a permitted municipal solid waste 
facility within a 200 miles of the project site would accommodate the nonhazardous waste. Operation of 
Alternative G (primarily energy needed to move water through the remediation system) would require up to 11 
million kilowatt-hours of electricity annually. Similar to the proposed project, Alternative G could potentially 
generate electricity on-site using natural gas-fired generators that would draw fuel from the existing gas pipeline. 
However, as with the proposed project, Mitigation Measure UTIL-1 would ensure sufficient energy supplies 
would be available for the alternative. Impacts on utilities would be greater than under the proposed project 
because of the substantial increase in estimate energy use. 

8.5.5.12 WATER SUPPLY 

Implementation of Alternative G would not increase demand for water supply at the project site such that 
additional entitlements would be necessary. PG&E’s full LCWSP entitlement is 422 afa. While the consumptive 
water use during construction of Alternative G would be greater than under the proposed project at 20.4 acre feet 
over 3 years, it would be well under PG&E’s yearly entitlement. As with the proposed project, because all water 
diverted would be reinjected for in situ treatment, the net consumptive use would be approximately zero. The 
consumptive water use of Alternative G during decommissioning would be the same as the proposed project. This 
impact would be less than significant. 
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No freshwater would be required for this alternative, when compared to the proposed project. Implementation of 
this Alternative G would not deplete groundwater supplies or interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level. 
Because Alternative G does not involve freshwater flushing, the impact on groundwater would be reduced 
compared to the proposed project. 

8.5.6 ALTERNATIVE H—COMBINED UPLAND IN SITU/PUMP AND TREAT 

8.5.6.1 AESTHETICS 

Alternative H would combine in situ treatment in the upland portions of the plume with pump-and-treat 
technology in the floodplain. Alternative H would include a new 55,000-square-foot treatment plant that would be 
smaller than Alternatives F and G, with potential locations as defined under Alternative F. Alternative H would 
decommission and demolish the current IM-3 Facility. Overall, the number of monitoring and remediation wells 
and associated infrastructure would be greater compared to the proposed project. Alternative H would be visible 
from 2, 9, and 10 if constructed at the compressor station location or from key views 6 and 10 if constructed at the 
IM-3 Facility locations. Because Alternative H would include a greater intensity of construction due to the 
increased number of monitoring and remediation wells and associated infrastructure, especially in the upland area, 
the degree of contrast from these key views 1would be greater compared to the proposed project. Mitigation 
Measure AES-1 would also be required under this alternative due to removal of floodplain vegetation, altering the 
existing condition of a scenic corridor. The proposed structure under Alternative H, if constructed at the existing 
IM-3 Facility, would be highly visible from key view 5, especially when compared to the existing facility, which 
is 18,900 square feet and 33 feet tall. Implementation of this Alternative H would require extensively altering the 
landform, constructing new access roads, pipelines, storage and containment tanks, and building a new structure 
that would be substantially larger than the existing treatment facility. As a result, Alternative H would be 
noticeable to the pedestrian visitors to Topock Maze Locus B. The proposed project would not include the 
construction of a new treatment plant; therefore, the aesthetic impact of Alternative H would be greater than under 
the proposed project, although the impact would occur over a shorter period of time. 

8.5.6.2 AIR QUALITY AND GLOBAL CLIMATE CHANGE 

Alternative H would result in increased construction activities associated with installation of monitoring and 
remediation wells compared with the proposed project. Alternative H would also result in the decommissioning 
and demolition of the existing treatment facility, and construction of a new treatment facility smaller than 
described under Alternatives F and G. Thus, Alternative H would result in greater associated short-term 
construction-related emissions of criteria air pollutants, precursors, and GHGs compared with the proposed 
project. As with the proposed project, fugitive dust (i.e., PM10) control measures must be adopted for any 
construction and demolition activity; therefore, Mitigation Measure AIR-1 would be implemented to reduce the 
fugitive dust impact to a less-than-significant level. Vehicle trip generation under Alternative H would be slightly 
greater than under the proposed project. Operational emissions and associated air quality and climate change 
impacts would be slightly greater than under the proposed project. 

8.5.6.3 BIOLOGICAL RESOURCES 

Construction activity for Alternative H includes wells, roads, pipelines, treatment facility or other features that 
would require grading, drilling, trenching and other earth-moving activities. The majority of the impacts would 
require removal of upland habitat; however, the potential exists for impacts on floodplain or riparian habitats as 
well. The new treatment facility could occupy up to 55,000 square feet of area but would be located in areas 
previously disturbed by other facility features. These construction impacts could cause significant adverse effects 
to riparian, floodplain, sensitive habitats or drainages and would require the implementation of Mitigation 
Measure BIO-1a. Removal or disturbance of active nests of both sensitive species and other common nesting 
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birds could result during construction-related and operational activities. As with the proposed project, loss of 
occupied habitat and active nests of special-status birds could result in a substantial adverse effect on local 
populations of the affected species; therefore, Mitigation Measure BIO-2a would be required. Similar to the 
proposed project, potential impacts on sensitive species could occur through removal and capping of wellheads, 
and through the decommissioning of the treatment facility and other project features such as roadways, utilities, 
and pipelines. Similar to the proposed project, Alternative B could result in impacts on desert tortoise, which 
would be reduced by implementation of Mitigation Measure BIO-2b. Mitigation Measure BIO-2c would be 
required to avoid impacts on special-status species that may occur within the project area as a result of 
decommissioning activities. Alternative H construction activities conducted near the Colorado River including 
well development, road construction, pipeline alignment and utility construction, would disturb soils that could 
enter water bodies and result in increased turbidity and sedimentation adjacent to and downstream of the disturbed 
areas. Because freshwater intake facilities would not be required for Alternative H, the potential fish entrainment 
would not occur. The overall biological resources impact would be similar to the proposed project. 

8.5.6.4 CULTURAL RESOURCES 

Alternative H, as stated elsewhere, would combine in situ treatment in the upland portions of the plume with 
pump and treat technology in the floodplain. Alternative H is similar to Alternative G in that they both combine 
these two remediation treatments. Similarly, Alternative H would include the construction and operation of a 
treatment plant and the installation of up to 210 new wells (140 remediation wells, 70 monitoring wells). The 
wells would be combined by a slightly larger amount of pipeline and utility lines compared to the proposed 
project, with wells and pipelines reconfigured over the course of the remediation process. As in other alternatives 
involving the construction and operation of a treatment plant, the facility could either be built near the compressor 
station or in the same general area of IM-3, although the area of the new treatment plant would be substantially 
larger than IM-3. Under Alternative H, remediation facilities and monitoring wells could be located within 
portions of the Topock Maze (CA-SBR-219). While impacts on the Topock Maze are considered significant and 
unavoidable under the proposed project, no direct impacts on the Topock Maze would occur. Alternative H could 
result in the destruction of portions of the Topock Maze archaeological feature. Impacts would be significant and 
unavoidable to the Topock Cultural Area under this impact. The level of impact on the Topock Cultural Area 
under Alternative H would be higher in degree than the proposed project due to the number of new facilities and 
the possible destruction of portions of the Topock Maze archaeological feature. This impact would be considered 
significant and unavoidable. 

It is assumed that the same mitigation measures identified under the proposed project (CUL-1a, CUL-1b, CUL-
1c, CUL-2, CUL-3, and CUL-4) would be implemented under Alternative H, reducing impacts on cultural 
resources through the design, construction, operation, and decommissioning phases. The discovery of human 
remains, the possibility of which is greatly elevated under this alternative due to the increased area of potential 
facility locations, may also be mitigated in a manner similar to the proposed project (CUL-4); however, to the 
extent that human remains would be removed from the project site, impacts would remain significant and 
unavoidable. The overall cultural resources impact would be greater than under the proposed project. 

8.5.6.5 GEOLOGY AND SOILS 

Alternative H would combine in situ treatment in the upland portions of the plume with pump and treat 
technology in the floodplain. Alternative H would include a new treatment plant that would be smaller than 
Alternatives F and G, with potential locations defined under Alternative F. Alternative H would decommission 
and demolish the current IM-3 Facility. Overall the number of monitoring and remediation wells and associated 
infrastructure would be increased compared to the proposed project. As with the proposed project, Alternative H 
would have the same potentially significant geology and soils impacts (Impacts GEO-1a and GEO-1b) related to 
the potential for substantial erosion, loss of top soils, or differential compaction. As with the proposed project, 
Mitigation Measures GEO-1a and GEO-1b would be required to reduce the potential for substantial erosion, loss 
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of top soils, or differential compaction to a less-than-significant level. Geology and soil impacts of Alternative H 
would be greater than under the proposed project because more ground would be disturbed because more 
remediation wells and other infrastructure would be built. 

8.5.6.6 HAZARDOUS MATERIALS 

Alternative H would combine in situ treatment in the upland portions of the plume with ex site technology in the 
floodplain. Alternative H would include a new treatment plant that would be smaller than Alternatives F and G, 
with potential locations defined under Alternative F. Alternative H would decommission and demolish the current 
IM-3 Facility. Overall the number of monitoring and remediation wells and associated infrastructure would be 
increased compared to the proposed project and would result in greater areas of ground disturbance and waste 
generation. As with the proposed project, Alternative H would have similar potentially significant hazardous 
materials impacts related to the generation of dust and the exposure of construction workers to airborne 
contaminants, the use of fuel, oils, and other lubricants on the site, and the potential release of chemicals as a 
result of component failure, tank failure, or human error (Impacts HAZ-1, HAZ-2, and HAZ-3), but these 
potential impacts would occur over a greater area with Alternative H. As with the proposed project, Mitigation 
Measures HAZ-1a, HAZ-1b, and HAZ-2 would be required for Alternative H to reduce the potential for dust 
generation or a release or spill of a contaminant to a less-than-significant level. Hazardous materials impacts of 
Alternative H would be greater than under the proposed project because more ground would be disturbed and 
more materials would be on-site because more remediation wells and other infrastructure would be built. 

The treatment process for chromium removal would require use of hazardous materials and results in the 
generation of hazardous wastes as metals enriched sludge during treatment is not an aspect of the proposed 
project. The quantities of sludge may be 3 to 4 times greater than currently being generated at IM-3 based on the 
anticipated capacity of 200 to 300 gpm, compared to the current IM-3 operating rate of approximately 135 gpm. 
Disposal of the sludge requires transportation to a hazardous waste disposal facility. Additional impacts and 
associated mitigation measures related to the handling and storage of the sludge byproduct would be required 
under Alternative H. Hazardous materials impacts of Alternative H would be greater than under the proposed 
project due to greater ground disturbance, potential to encounter affected soils, and generation of greater 
quantities of wastes both during the construction of remediation wells and associated infrastructure, construction 
of the new, larger capacity treatment plant, and in wastes generated during the IM-3 decommissioning. 

8.5.6.7 HYDROLOGY AND WATER QUALITY 

Alternative H would combine in situ treatment in the upland portions of the plume with pump-and-treat 
technology in the floodplain. Alternative H would include a new treatment plant that would be smaller than 
Alternatives F and G, with potential locations defined under Alternative F. Alternative H would decommission 
and demolish the current IM-3 Facility. Overall the number of monitoring and remediation wells and associated 
infrastructure would be creased compared to the proposed project. As with the proposed project, Alternative H 
would have the same potentially significant hydrology and water quality impacts associated with potential 
increased runoff, localized alteration of drainage patterns, and exposure of runoff to significant materials (Impacts 
HYDRO-1, HYDRO-2, and HYDRO-3). As with the proposed project, Mitigation Measure HYDRO-1 would be 
required for Alternative H to reduce the potential for a water quality standard and objective or waste discharge 
requirement to be exceeded and for drainage patterns to be locally altered or substantial sources of polluted runoff 
to be added if pollutants are released and if pollutants could become exposed to stormwater runoff to a less-than-
significant level. The potential for hydrology and water quality impacts of Alternative H would be greater than 
under the proposed project due to greater ground disturbance resulting from the increase in remediation wells and 
other infrastructure and during operation from the potential for releases of untreated water being conveyed to the 
treatment system. The time to reach cleanup levels under Alternative G would be approximately 18 years (verses 
29 for the proposed project). Mitigation measures would be applied at more locations and over a greater total area 
than for the proposed project. 
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8.5.6.8 LAND USE AND PLANNING 

A As with the proposed project, implementation of Alternative H would not conflict with the policies of BLM’s 
Approved RMP or resource management goals of the USFWS, or any other plans or policies that would result in 
environmental impacts. Like the proposed project, Alternative H would have no land use and planning impact. 

8.5.6.9 NOISE 

Alternative H would have similar noise impacts as with the proposed project associated with construction, 
operation and maintenance, decommissioning, nontransportation sources, and traffic increases. Compared to the 
proposed project Alternative H would require more new wells and remediation facilities (i.e., pipelines, roads, or 
utility connections). Construction noise impacts would be constructed in the similar duration period as the 
proposed project. The proposed construction area for Alternative H would only be in California, however the 
potential locations of additional wells would affect Arizona receptors and Mitigation Measures NOISE-1, 
NOISE-2, and NOISE-3 would be required to reduce the potential for noise impacts at all sensitive receptors. 
Traffic noise level increases would be nominal compared to the proposed project due to an increase in the number 
of daily trips required for this alternative. A new treatment plant would be constructed under this alternative, as 
well as decommissioning and demolishing the current IM-3 Facility. The proposed locations for the new 
treatment plant are west of the existing compressor station and at the existing IM-3 site. Existing compressor 
station structures and topographic features (mesas) would shield noise emanating from these treatment plants and 
would not create noise impacts at sensitive receptors. Noise impacts of Alternative H would be greater compared 
to the proposed project, and impact NOISE-1related to noise levels within the Topock Cultural Area would 
remain significant and unavoidable. 

8.5.6.10 TRANSPORTATION 

The trip distribution patterns under Alternative H would be similar to the proposed project. As with the proposed 
project, Alternative H would generate additional daily trips during construction, operations and maintenance 
activities, and decommissioning activities. Alternative H would result in greater daily trips compared to the 
proposed project, with 119 trips for construction, with 130 trips for operations and maintenance with 50% 
construction, with 146 trips for operations and maintenance with 50% decommissioning, and 298 trips for 
decommissioning with removal of remedy. Accordingly, Alternative H would result in more peak hour trips 
compared to the proposed project. Even with the increased trips under Alternative H, this alternative would not be 
expected to degrade intersection or roadway segment operations below an acceptable level of service because the 
study intersections currently operate at LOS A and the roadway segments are well below the threshold of 7,000 
ADT. 

 Overall, the transportation impacts of Alternative H would be greater compared to the proposed project due to the 
increase in trips that would be required. 

8.5.6.11 UTILITIES AND SERVICE SYSTEMS 

As with the proposed project, all phases of construction, operation, and decommissioning for Alternative H would 
not generate substantial amounts of domestic wastewater. Because implementation of this alternative would not 
construct wastewater-intensive facilities, it is not anticipated that this alternative would generate effluent that 
would exceed applicable standards or capacity, nor would the alternative require the construction of new 
treatment facilities. Like the proposed project, this alternative would also require the temporary continued 
operation, maintenance of the IM-3 Facility during construction of the Alternative. Alternative H would then 
decommission and demolish the current IM-3 Facility and construct an approximately 55,000 square-foot 
treatment plant, which would eventually be decommissioned. Like the IM-3 Facility, it is expected that the new 
treatment plant would discharge nonhazardous wastewater to a tank on-site, which would be removed by a 
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wastewater disposal contractor. Because this effluent would be disposed of by the wastewater contractor and 
handled consistent with applicable requirements and regulations, it is assumed that it would not exceed applicable 
water treatment standards and would not exceed existing treatment capacity. Nonhazardous incidental waste from 
construction, operations and maintenance, and decommissioning of IM-3, and the new treatment plant would be 
similar to the proposed project. Like the proposed project, it is expected that a permitted municipal solid waste 
facility within a 200 miles of the project site would accommodate the nonhazardous waste. Operation of 
Alternative H (primarily energy needed to move water through the remediation system) would require up to 7.6 
million kilowatt-hours of electricity annually. Similar to the proposed project, Alternative G could potentially 
generate electricity on-site using natural gas-fired generators that would draw fuel from the existing gas pipeline. 
However, as with the proposed project, Mitigation Measure UTIL-1 would ensure sufficient energy supplies 
would be available for the alternative. Impacts on utilities would be greater than under the proposed project due to 
the substantial increase in estimate energy use. 

8.5.6.12 WATER SUPPLY 

Implementation of Alternative H would not increase demand for water supply at the project site such that 
additional entitlements would be necessary. PG&E’s full LCWSP entitlement is 422 afa. While the consumptive 
water use during construction of Alternative H would be greater than under the proposed project at 15.9 acre feet 
over 3 years, it would be well under PG&E’s yearly entitlement. As with the proposed project, because all water 
diverted would be re-injected for in situ treatment, the net consumptive use would be approximately zero. The 
consumptive water use of Alternative H during decommissioning would be the same as the proposed project. This 
impact would be less than significant. 

No freshwater would be required for this alternative, when compared to the proposed project. Implementation of 
this Alternative H would not deplete groundwater supplies or interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level. 
Because Alternative H does not involve freshwater flushing, the impact on groundwater would be reduced 
compared to the proposed project. 

8.5.7 ALTERNATIVE I—NO PROJECT ALTERNATIVE/CONTINUED OPERATION OF 

INTERIM MEASURE 3 

8.5.7.1 AESTHETICS 

Alternative I would involve the continued operation of the existing IM-3 Facility until cleanup goals are reached, 
which could be up to 960 years. The existing IM-3 Facility is visible from sensitive key views, including key 
views 6 and 10. Alternative I would not require additional facilities or structures besides monitoring wells (both 
60 new wells and replacement wells). While this alternative would have no substantial changes from current 
conditions, the conditions would persist for much longer than under the proposed project. The proposed project 
would result in the decommissioning of the IM-3 Facility much earlier than Alternative I, which could occur for 
up to 960 years. As such, aesthetic impacts related to Alternative I would be greater than under the proposed 
project. 

8.5.7.2 AIR QUALITY AND GLOBAL CLIMATE CHANGE 

Alternative I would result in no significant air quality or climate change impacts because no changes from 
existing conditions would occur. These emissions however, are greater than those anticipated under the proposed 
project. Mobile source activity related to Alternative I would be the same as existing conditions (see Table 4.2-3 
of the air quality “Existing Setting” subsection). Emissions from mobile sources and stationary sources would not 
combine to exceed significance thresholds set by the MDAQMD and no new emissions sources would result from 
this component. Alternative I would result in greater air quality impacts annually, and duration of Alternative I 
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would far exceed that of the proposed project, and emissions would occur for up to 960 years, as opposed to 110 
years. 

8.5.7.3 BIOLOGICAL RESOURCES 

Alternative I would use the existing IM-3 Facility and would not involve any new construction of remediation 
facilities; however construction activities would occur from time to time over the operation and maintenance 
phase to replace wells or other structures that may become worn, clogged, or damaged. IM-3 is currently 
operating under the PBA, which concluded that the project may affect but would not likely adversely affect listed 
species. Under the PBA, actions including groundwater monitoring, daily activities, and permitted future activities 
are governed by avoidance and minimization measures. Should IM-3 operate beyond the PBA cutoff date of 
2012, actions associated with the IM-3 would fall under new permit conditions. No significant biological impacts 
are anticipated by continued operation of IM-3. Impacts associated with Alternative I less than the proposed 
project. 

8.5.7.4 CULTURAL RESOURCES 

Alternative I would use the existing IM-3 Facility and would not involve any new construction of remediation 
facilities; however construction activities would occur from time to time over the operation and maintenance 
phase to replace wells or other structures that may become worn, clogged, or damaged. The IM-3 Facility would 
continue operation as the final remediation at the site. While no new monitoring wells or extraction wells are 
proposed under Alternative I, replacement of existing structures associated with operations and maintenance 
activities would occur as needed. Thus, the impact on cultural and paleontological resources would be less than 
under the proposed project. As discussed in Chapter 7, the operation of the IM-3 Facility has created a significant 
impact on the Topock Cultural Area, however. These impacts would remain under Alternative I and would be 
significant and unavoidable. The overall cultural resources impact would be less than the proposed project. 

8.5.7.5 GEOLOGY AND SOILS 

Existing procedures for the extraction system, treatment system, and injection system would continue to be 
implemented under Alternative I to ensure existing performance standards for the remedial components are 
maintained. The existing monitoring systems and program would be used to evaluate system performance; no 
additional monitoring wells would be constructed initially, but replacement wells would be constructed from time 
to time over the operation and maintenance period. New or improved existing roadways would be constructed and 
maintained to provide access to the various elements (wells, conveyance piping, and potential treatment plant). 
As with the proposed project, Alternative I would have the same potentially significant geology and soils impacts 
(Impacts GEO-1a and GEO-1b) related to the potential for substantial erosion, loss of top soils, or differential 
compaction that would occur during the operation and maintenance phase, which could be for up to 960 years. 
As with the proposed project, Mitigation Measures GEO-1a and GEO-1b would be required to reduce the 
potential for substantial erosion, loss of top soils, or differential compaction to a less-than-significant level. While 
the impacts would occur over a much longer duration under Alternative I than the proposed project, the amount of 
new infrastructure needed would be less than that of the proposed project, and the overall geology and soils 
impact would be reduced compared to the proposed project. 

8.5.7.6 HAZARDOUS MATERIALS 

Existing procedures for the extraction system, treatment system, and injection system would continue to be 
implemented under Alternative I to ensure existing performance standards for the remedial components are 
maintained. The existing monitoring systems and program would be used to evaluate system performance; no 
additional monitoring wells would be constructed initially, but replacement wells would be constructed from time 
to time over the operation and maintenance period, which could occur for up to 960 years. No additional 
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roadways or infrastructure would be required. The hazardous materials usage and waste generation would be 
consistent with the current IM-3 operations, which includes sludge (hazardous waste) and brine (nonhazardous) 
byproducts that require offsite disposal. Mitigation measures associated with the generation of dust and the 
exposure of construction workers to airborne contaminants during operation and maintenance would be required 
(Impact HAZ-1). Operation activities associated with implementation of the Continued Operation of IM-3 
component may result in potential hazardous materials impacts associated with the potential release of chemicals 
as a result of component failure, tank failure, or human error (Impact HAZ-3). As with the proposed project, 
Mitigation Measures HAZ-1a, HAZ-1b, and HAZ-2 would be required for Alternative I to reduce the potential 
for dust generation or a release or spill of a contaminant to a less-than-significant level. Because the ex situ 
treatment process would continue, there is the potential for greater impacts related to hazardous materials than the 
proposed project. 

8.5.7.7 HYDROLOGY AND WATER QUALITY 

Existing procedures for the extraction system, treatment system, and injection system would continue to be 
implemented under Alternative I to ensure existing performance standards for the remedial components are 
maintained. The existing monitoring systems and program would be used to evaluate system performance; no 
additional monitoring wells would be constructed initially, but replacement wells would be constructed from time 
to time over the operation and maintenance period, which could occur for up to 960 years. No additional 
roadways or infrastructure would be required. The hazardous materials usage and waste generation would be 
consistent with the current IM-3 operations. Operation activities associated with implementation of the continued 
operation of IM-3 may result in potential hydrology and water quality impacts associated with localized alteration 
of drainage patterns (Impact HYDRO-2) during grading of existing roadways. As with the proposed project, 
Mitigation Measure HYDRO-1 would be required for Alternative I to reduce the potential localized alteration of 
drainage patterns to a less-than-significant level. Because no additional wells would be constructed under 
Alternative I, the overall hydrology and water quality impacts would be reduced compared to the proposed 
project. 

8.5.7.8 LAND USE AND PLANNING 

Alternative I would not physically divide residential communities in the project area. All project elements would 
be located outside of communities located in the project area. All existing facilities (i.e., wells, pipelines, 
treatment plant) are constructed on lands managed by BLM. In addition, existing pipelines currently cross the Bat 
Cave Wash. Thus, the potential impact for division of an existing community would reduce compared to the 
proposed project. Alternative I would be considered necessary for public health and safety. For this reason, 
Alternative I would not conflict with the policies of BLM’s Approved RMP. In addition, the existing IM-3 
facilities are consistent with the management goals of USFWS.  Like the proposed project, Alternative I would 
not result in land use and planning impacts. 

8.5.7.9 NOISE 

Alternative I would not result in additional construction activities associated with wells, remediation facilities, 
treatment plants, or increase traffic volumes from existing conditions. Continued operation of IM-3 would not 
change the existing noise levels that can be heard at sensitive receptors associated with operation of IM-3. 
Decommissioning of IM-3 would have similar noise impacts for construction activities and increased traffic 
volumes as compared to the proposed project. No mitigation measures would be required for Alternative I. Noise 
impacts of Alternative I would be lesser compared to the proposed project, but would occur for a longer duration. 
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8.5.7.10 TRANSPORTATION 

As with the proposed project, Alternative I would generate additional daily trips during operations and 
maintenance activities, and decommissioning activities. Alternative I would not result in additional construction 
trips during the initial construction phase because this alternative assumes the existing conditions of the IM-3 are 
in place, but it would require a greater amount of construction over the long-term because of the length of the 
operation and maintenance period when compared to the proposed project. Alternative I would result in more 
daily trips compared to the proposed project, with over 300 trips for operations and maintenance and 152 trips for 
decommissioning. Additionally, the operation and maintenance phase would extend for decades, up to 960 years. 
However, even with this increase in traffic, as shown in Table 4.10-8 and 4.10-9, all roadway segments and study 
intersections currently operate at an acceptable level of service and will continue to operate acceptably during 
operations and maintenance, and decommissioning. While Alternative I would result in more trips than the 
proposed project, this alternative is not anticipated to degrade intersection or roadway segment operations below 
an acceptable level of service. Overall, the transportation impacts of Alternative I would be greater compared to 
the proposed. 

8.5.7.11 UTILITIES AND SERVICE SYSTEMS 

Alternative I would not result in a change to existing operations of the IM-3 Facility, which currently discharges 
nonhazardous wastewater to a 2,000-gallon tank on-site. The impact on wastewater facilities would be negligible. 
Hazardous and nonhazardous wastes (sludge and brine, respectively) would continue to require off-site disposal 
that would not be required by the proposed project. Energy demands required by the continued operation of IM-3 
(1.8 million kilowatt hours per year) would be slightly greater than that required by the proposed project 
(1.6 million kilowatt hours per year). The City has stated that the existing electrical line would not be able to 
accommodate up to 1.6 million kilowatt-hours, and it is likely that upgrades to the electrical system would be 
required for Alternative I as they are for the proposed project (Impact UTIL-1). However, as with the proposed 
project, Mitigation Measure UTIL-1 would ensure sufficient energy supplies would be available for the 
alternative. Impacts on utilities would be fewer in the short-term, but greater than under the proposed project due 
to the substantial increase in estimate energy use and required off-site disposal of hazardous and nonhazardous 
byproducts that would be generated. The overall impact on utilities would be greater when compared to the 
proposed project. 

8.5.7.12 WATER SUPPLY 

Implementation of Alternative I would not result in increased demand for water supply at the compressor station 
such that additional entitlements would be necessary. No freshwater supply would be required, as is for the 
proposed project. Currently the facility extracts approximately 215 afa and re-injects approximately 200 afa for a 
net consumptive use on the order of 10 to 20 afa. Continued operation of the IM-3 Facility would have the same 
consumptive use as under existing conditions and there would be no change in demands or impact on water 
supply. However, the water supply necessary for Alternative I would be less than that required by the proposed 
project, because there would be no change from the existing conditions and little to no net consumptive use. 

No freshwater would be required for this alternative, when compared to the proposed project. Implementation of 
Alternative I would not deplete groundwater supplies or interfere substantially with groundwater recharge such 
that there would be a net deficit in aquifer volume or a lowering of the local groundwater table level (i.e., the 
production rate of preexisting nearby wells would drop to a level which would not support existing land uses or 
planned uses for which permits have been granted). Continued operation of the IM-3 Facility would not change 
local groundwater conditions. The time to achieve cleanup goals would be decades longer than the proposed 
project, thereby preventing use of contaminated groundwater by the public through use of institutional controls. 
There would be no impact on groundwater levels relative to current conditions, which would be a reduced impact 
compared to the proposed project. 
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8.6 SUMMARY OF ALTERNATIVES ANALYSIS 

Table 8-3 summarizes the relative nature of the impacts for each of the resource areas by project alternative. This 
table is followed by a qualitative discussion of the environmental impacts for the project alternatives by resource 
topic. 

The main differences in the environmental impacts between each of the alternatives are related primarily to the 
type of remediation (in situ or ex situ), the intensity (quantity) of facilities proposed (which affects the 
construction activity), and the duration of operation and maintenance. In general, while Alternative B (Monitored 
Natural Attenuation) would be limited to monitoring activity and would have far fewer facilities proposed than 
the proposed project at the outset, environmental impacts are overall considered to be less than for the proposed 
project, even when considering the duration of operation and maintenance phase. An exception is for cultural 
resources, where the monitoring activity would affect the Topock Cultural Landscape for a much longer duration 
than the proposed project. Of the two in situ alternatives (C and D), Alternative D would have a greater impact, 
particularly on cultural resources, as the Maze A and other loci could be directly affected by siting facilities 
within the known resources. Alternatives F, G, and H are ex situ alternatives that would all involve treatment 
plants and waste byproducts. In general, Alternative I, which represents the No Project Alternative of continued 
operation of IM-3 would have reduced impacts on the proposed project, but would have a longer operation and 
maintenance phase. 

8.7 ENVIRONMENTALLY SUPERIOR ALTERNATIVE 

CEQA Guidelines Section 15126.6(e)(2) requires that an EIR identify an “environmentally superior alternative” 
among the alternatives and the proposed project. The environmentally superior alternative causes the fewest or 
least significant environmental impacts as compared to the other alternatives. 

This chapter evaluates seven alternatives to the proposed project, as described above, which present a reasonable 
range of potential remedial options to clean up the contaminated groundwater in the project area. 
Thesealternatives present a range of process options (in situ, ex situ, and natural attenuation), which involve 
differing degrees of infrastructure and associated ground disturbing activities, intensities of cleanup activities, and 
duration of clean up.  

The evaluation in this chapter includes several alternatives which have very limited ground-disturbance activities, 
including Monitored Natural Attenuation (Alternative B) and the No Project Alternative. Because these 
alternatives have limited project activities, they would generally have the least environmental impacts. As 
summarized in Sections 8.3.24.1 and 8.3.84.7, Monitored Natural Attenuation and the No Project Alternative 
would result in substantially reduced impacts on all issue areas, except to cultural resources in the case of 
Alternative B. When considering the full range and extent of environmental impacts alone, both Alternative B and 
the No Project Alternative could be considered environmentally superior to the proposed project. 

The CEQA Guidelines Section 15126.6(e)(2) requires that “If the environmentally superior alternative is the ‘no 
project’ alternative, the EIR shall also identify an environmentally superior alternative among the other 
alternatives.” Accordingly, DTSC has identified Alternative B as the environmentally superior alternative. 

While Alternative B - Monitored Natural Attenuation is the environmentally superior alternative among the 
alternatives analyzed and meets some of the project objectives, it does not meet a fundamental project objective; 
namely, of achieving compliance with RAOs within a reasonable timeframe, as required by California State 
Water Board Resolution 92-49. Because time to achieve cleanup of the contaminated groundwater plume to 
background levels is an estimated 500 years under Alternative B (but as long as 2,200 years), Alternative B would 
not occur within a reasonable timeframe. Thus, a fundamental objective for the proposed project would not be 
met. In addition, because Alternative B does not require active remediation, the time in which the existing IM-3 
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Facility would be in operation would likely be much longer than for the other alternatives, thus resulting in 
impacts related to hazardous waste (from sludge and brine removal), operation and maintenance vehicle trips over 
many years, and the extended views of views of the IM-3 Facility. As such, DTSC acknowledges that this 
alternative may not be feasible. 

8.8 ALTERNATIVES CONSIDERED BUT REJECTED 

The following alternatives described in the Final CMS/FS, as stand-alone remedies, have been considered but 
rejected because they either are infeasible, did not meet the project objectives and RAOs, or would cause 
environmental consequences that are greater than the options presented in Chapter 3, “Project Description.” 

The objectives are defined based on the conclusions of the groundwater human health and ecological risk 
assessment and identification of ARARs. The RAOs for the project are intended to provide a general description 
of the cleanup objectives and to provide the basis for the development of site-specific remediation goals. In 
accordance with guidance in CERCLA, RAOs specify the contaminant of concern, the exposure routes and 
receptors, and an acceptable contaminant concentration for each exposure pathway (EPA 1988a and 1988b, cited 
in CH2M Hill 2009: 3-7, included in Appendix CMS of this EIR). Protective measures can be achieved by 
limiting or eliminating the exposure pathway, reducing or eliminating chemical concentrations, or both. RCRA 
corrective action guidance describes goals for final cleanup in terms of both protecting human health and the 
environment and performance standards that must also include controlling future sources of releases (EPA 2004). 

The proposed project’s RAOs for groundwater are to: 

► prevent ingestion of groundwater as a potable water source having Cr(VI) in excess of the regional 
background concentration of 32 micrograms per liter (µg/l) Cr(VI); 

► prevent or minimize migration of Cr(T) and Cr(VI) in groundwater to ensure that concentrations in surface 
waters do not exceed water quality standards that support the designated beneficial uses of the Colorado River 
[11 µg/l CR(VI)]; 

► reduce the mass of Cr(T) and Cr(VI) in groundwater at the project area to comply with ARARs, which would 
be achieved through the cleanup goal of 32 µg/l of Cr(VI); and 

► ensure that the geographic location of the target remediation area does not permanently expand following 
completion of the remedial action. 

The identification and screening approach is consistent with CERCLA guidance. 

8.8.1 SCREENING OF REMEDIAL TECHNOLOGIES AND ALTERNATIVES 

The purpose of initially considering a wide range of technologies and process options was to ensure that any 
potentially applicable options were not overlooked. The screening of these remedial technologies and process 
options is accomplished in three steps under the RCRA/CERCLA process: 

1. Technical implementability screening 
2. Evaluation of process options 
3. Selection of representative process options 
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Table 8-3 
Summary of Environmental Impacts by Project Alternative 

Resource Proposed 
Project 

Alternative B 
Monitored Natural Attenuation 

Alternative C 
High Volume In Situ Treatment 

Alternative D 
Sequential In Situ Treatment 

Alternative F 
Pump and Treat 

Alternative G 
Combined Floodplain In 

Situ/Pump and Treat 

Alternative H 
Combined Upland In 
Situ/Pump and Treat 

No Project Alternative/Alternative I 
Continued Operation of Interim Measure 

Aesthetics PS 

Less visual impact overall 
because of reduced amount of 
infrastructure; however, there 
would be a greatly extended 
duration in which impacts would 
occur. 

Alternative C would have greater 
aesthetic impact than the proposed 
project because of the increased 
amount of infrastructure needed for 
this alternative, which would be 
visible from the key views considered 
in the analysis of the proposed 
project, including those sensitive key 
views from the Topock Maze areas 
and the Colorado River.  

Alternative D would 
potentially include 
construction, operations 
and maintenance, and 
decommissioning activities 
in all areas of the Topock 
Maze, which is a sensitive 
viewer resource. Aesthetic 
impacts would likely be 
significant and 
unavoidable, and would be 
greater than the proposed 
project.  

Alternative F would 
require extensively 
altering the landform, 
constructing new access 
roads, pipelines, storage 
and containment tanks, 
and building a new 
treatment plant that would 
be substantially larger 
than the existing IM-3 
Facility. This would result 
in greater visual impacts 
than the proposed project. 

Alternative G would 
require extensively 
altering the landform, 
constructing new access 
roads, pipelines, storage 
and containment tanks, 
and building a new 
structure that would be 
substantially larger than 
the existing treatment 
facility. This would result 
in greater visual impacts 
than the proposed project. 

Alternative H would 
require extensively 
altering the landform, 
constructing new access 
roads, pipelines, storage 
and containment tanks, 
and building a new 
structure that would be 
substantially larger than 
the existing treatment 
facility. This would 
result in greater visual 
impacts than the 
proposed project. 

The IM-3 Facility would continue operation until 
cleanup goals are reached, which could occur for 960 
years. Under the proposed project, all project facilities 
would be decommissioned within 110 years. 
Therefore, this alternative would have greater impacts 
than the proposed project.  

Air Quality PS Less construction and operation-
generated emissions of criteria air 
pollutants, precursors, and GHG 
emissions if measured on an 
annual basis, or would be greater 
compared to the proposed project 
if measured on a total project 
basis (estimated 960 years). 

Greater construction and operation-
generated emissions of criteria air 
pollutants, precursors, and GHG 
emissions than the proposed project; 
however, during a shorter time period 
than the proposed project.  

Air quality emissions 
would be slightly greater 
under Alternative D than 
the proposed project due to 
more vehicular and ground 
disturbing activity.  

Air quality emissions 
would be slightly greater 
under Alternative F than 
the proposed project due 
to more vehicular and 
ground disturbing activity.

Air quality emissions 
would be slightly greater 
under Alternative G than 
the proposed project due 
to more vehicular and 
ground disturbing activity.

Air quality emissions 
would be slightly greater 
under Alternative H than 
the proposed project due 
to more vehicular and 
ground disturbing 
activity. 

Alternative I would result in increased air quality 
impacts compared to the proposed project and for a 
much longer duration (up to 960 years).Air quality 
impacts for air quality would be greater than the 
proposed project.    

Biological 
Resources 

PS 
Less potential for impacts on 
sensitive biological resources 
initially because of a lack of 
construction activity and overall 
infrastructure. However, 
operation and maintenance could 
occur for up to 960 years, which 
could affect sensitive species. 
Because of the lack of freshwater 
needs, there would be no impact 
on fish species related to the 
intake structure required by the 
proposed project. 

The potential for impacts on sensitive 
species (birds and desert tortoise) 
would be greater because of the 
increased amount of ground 
disturbing activity within the project 
area. Because of the lack of 
freshwater needs, there would be no 
impact on fish species related to the 
intake structure required by the 
proposed project.  

The potential for impacts 
on sensitive species (birds 
and desert tortoise) would 
be greater because the 
increased amount of 
ground disturbing activity 
within the project area. 
Because of the lack of 
freshwater needs, there 
would be no impact on fish 
species related to the intake 
structure that may be 
needed by the proposed 
project. 

The potential for impacts 
on sensitive species (birds 
and desert tortoise) would 
be greater because of the 
increased amount of 
ground disturbing activity 
within the project area. 
Because of the lack of 
freshwater needs, there 
would be no impact on 
fish species related to the 
intake structure required 
by the proposed project. 

The potential for impacts 
on sensitive species (birds 
and desert tortoise) would 
be greater because of the 
increased amount of 
ground disturbing activity 
within the project area. 
Because of the lack of 
freshwater needs, there 
would be no impact on 
fish species related to the 
intake structure required 
by the proposed project. 

The potential for impacts 
on sensitive species 
(birds and desert 
tortoise) would be 
greater because of the 
increased amount of 
ground disturbing 
activity within the 
project area. Because of 
the lack of freshwater 
needs, there would be no 
impact on fish species 
related to the intake 
structure required by the 
proposed project. 

Alternative I would largely have no significant effects 
on biological resources. IM-3 is currently operating 
under the PBA, which concluded that the project may 
affect but would not likely adversely affect listed 
species. Under the PBA, actions including 
groundwater monitoring, daily activities, and 
permitted future activities are governed by avoidance 
and minimization measures. Should IM-3 operate 
beyond the PBA cutoff date of 2012, actions 
associated with the IM-3 would fall under new permit 
conditions. No significant affects are anticipated by 
continued operation of IM-3. 

Cultural 
Resources 

SU The level of impact on the 
Topock Cultural Area under 
Alternative B would be lower in 
degree than the proposed project, 
if measured on an annual basis, or 
higher in degree compared to the 
proposed project if measured on a 
total basis, but in either event 
would still remain significant and 
unavoidable.  

Similar impacts on cultural resources, 
including the Topock Cultural Area, 
when compared to the proposed 
project; however, they would occur 
within a shorter operation and 
maintenance phase. 

Alternative D would 
potentially include 
construction, operation and 
maintenance, and 
decommissioning activities 
in all areas of the Topock 
Maze, resulting in greater 
impacts than the proposed 
project.  

Similar impacts on 
cultural resources, 
including the Topock 
Cultural Area, when 
compared to the proposed 
project. 

Similar impacts on 
cultural resources, 
including the Topock 
Cultural Area, when 
compared to the proposed 
project. 

Alternative H would 
potentially include 
construction, operations 
and maintenance, and 
decommissioning 
activities in portions of 
the Topock Maze, 
resulting in greater 
impacts than the 
proposed project. 

The overall cultural resources impact would be less 
than the proposed project due to reduced ground 
disturbing activity. However, operation of the IM-3 
Facility has created a significant impact on the 
Topock Cultural Area. These impacts would remain 
under Alternative I and would be significant and 
unavoidable.  
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Table 8-3 
Summary of Environmental Impacts by Project Alternative 

Resource Proposed 
Project 

Alternative B 
Monitored Natural Attenuation 

Alternative C 
High Volume In Situ Treatment 

Alternative D 
Sequential In Situ Treatment 

Alternative F 
Pump and Treat 

Alternative G 
Combined Floodplain In 

Situ/Pump and Treat 

Alternative H 
Combined Upland In 
Situ/Pump and Treat 

No Project Alternative/Alternative I 
Continued Operation of Interim Measure 

Geology and Soils PS 
Less ground disturbing activities 
as measured on an annual basis, 
but over a much longer duration. 
Potential for impacts related to 
soil erosion, loss of top soils, or 
differential compaction would be 
similar to that of the proposed 
project.  

Greater impacts on soil and geologic 
resources because more ground 
would be disturbed because more 
remediation wells and other 
infrastructure would be built. 

Greater impacts on soil and 
geologic resources because 
more ground would be 
disturbed because of a 
larger project footprint and 
more remediation wells 
and other infrastructure 
would be built. 

Greater impacts on soil 
and geologic resources 
because more ground 
would be disturbed due to 
more remediation wells 
and other infrastructure. 

Greater impacts on soil 
and geologic resources 
because more ground 
would be disturbed due to 
more remediation wells 
and other infrastructure. 

Greater impacts on soil 
and geologic resources 
because more ground 
would be disturbed 
because of a larger 
project footprint and 
more remediation wells 
and other infrastructure 
would be built. 

Less impacts on soils and geologic resources initially 
(due to less ground disturbing activity); however, the 
impacts would occur over a much longer duration 
under Alternative I than the proposed project. 

Hazardous 
Materials 

PS 

Less potential for impacts related 
to ground disturbing activity at 
the outset of construction; 
however, there would be greater 
impact because of the need to 
transport and handle hazardous 
byproducts from IM-3, which 
would continue to operate until 
directed otherwise by the lead 
agency. 

Greater impacts than under the 
proposed project because more 
ground would be disturbed and more 
materials would be on-site because 
more remediation wells and other 
infrastructure would be built. 

Greater impacts than under 
the proposed project 
because of increased 
ground disturbing activity 
and storage of potentially 
hazardous materials. 

Greater impacts than 
under the proposed 
project because more 
ground would be 
disturbed and more 
materials would be on-site 
because more remediation 
wells and other 
infrastructure would be 
built. In addition, disposal 
of sludge would require 
transportation to a 
hazardous waste disposal 
facility. Additional 
impacts and associated 
mitigation measures 
related to the handling and 
storage of the sludge 
byproduct would be 
required. 

Greater impacts than 
under the proposed 
project because more 
ground would be 
disturbed and more 
materials would be on-site 
because more remediation 
wells and other 
infrastructure would be 
built. In addition, disposal 
of sludge would require 
transportation to a 
hazardous waste disposal 
facility. Additional 
impacts and associated 
mitigation measures 
related to the handling and 
storage of the sludge 
byproduct would be 
required. 

Greater impacts than 
under the proposed 
project because more 
ground would be 
disturbed and more 
materials would be on-
site because more 
remediation wells and 
other infrastructure 
would be built. In 
addition, disposal of 
sludge would require 
transportation to a 
hazardous waste disposal 
facility. Additional 
impacts and associated 
mitigation measures 
related to the handling 
and storage of the sludge 
byproduct would be 
required. 

The hazardous materials usage and waste generation 
would be consistent with the current IM-3 operations, 
which includes sludge (hazardous waste) and brine 
(nonhazardous) byproducts that require off-site 
disposal. Because the ex situ treatment process would 
continue, there is the potential for greater impacts 
related to hazardous materials than the proposed 
project.  
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Table 8-3 
Summary of Environmental Impacts by Project Alternative 

Resource Proposed 
Project 

Alternative B 
Monitored Natural Attenuation 

Alternative C 
High Volume In Situ Treatment 

Alternative D 
Sequential In Situ Treatment 

Alternative F 
Pump and Treat 

Alternative G 
Combined Floodplain In 

Situ/Pump and Treat 

Alternative H 
Combined Upland In 
Situ/Pump and Treat 

No Project Alternative/Alternative I 
Continued Operation of Interim Measure 

Hydrology and 
Water Quality 

PS 

Less ground disturbing activity 
initially and therefore fewer 
potential for impacts on water 
quality. However, the duration of 
the alternative means long-term 
significant impacts on hydrology 
and water quality could occur.   

The potential for hydrology and 
water quality impacts of Alternative 
C would be greater than under the 
proposed project because more 
ground would be disturbed because 
more remediation wells and other 
infrastructure would be built. 
However, because of the increased 
intensity of the remedial system 
under Alternative C, the time to reach 
cleanup levels would be reduced to 
approximately 18 years (verses 29 for 
the proposed project). Therefore the 
contamination of the groundwater 
would be eliminated much sooner. 

The potential for hydrology 
and water quality impacts 
of Alternative D would be 
greater than under the 
proposed project because 
more ground would be 
disturbed due to more 
remediation wells and 
other infrastructure 
associated with this 
alternative. However, 
because of the increased 
intensity of the remedial 
system under Alternative 
D, the time to reach 
cleanup levels would be 
reduced to approximately 
15 years (verses 29 for the 
proposed project). 
Therefore the 
contamination of the 
groundwater would be 
eliminated sooner. 

The potential for 
hydrology and water 
quality impacts of 
Alternative F would be 
greater than under the 
proposed project due to 
increased scale of this 
alternative resulting in 
greater ground 
disturbance during 
construction for the 
increase in remediation 
and monitoring wells and 
other infrastructure. The 
time to reach clean up 
levels under Alternative F 
would be approximately 
37 years (verses 29 for the 
proposed project). During 
operation and 
maintenance, the potential 
for release of untreated 
water is greater than under 
the proposed project. 

The potential for 
hydrology and water 
quality impacts of 
Alternative G would be 
greater than under the 
proposed project due to 
increased scale of this 
alternative resulting in 
greater ground 
disturbance during 
construction for the 
increase in remediation 
and monitoring wells and 
other infrastructure. The 
time to reach cleanup 
levels under Alternative G 
would be less than the 
proposed project (22 
years). During operation 
and maintenance, the 
potential for release of 
untreated water is greater 
than under the proposed 
project. 

The potential for 
hydrology and water 
quality impacts of 
Alternative H would be 
greater than under the 
proposed project due to 
increased scale of this 
alternative resulting in 
greater ground 
disturbance during 
construction for the 
increase in remediation 
and monitoring wells and 
other infrastructure. The 
time to reach cleanup 
levels under Alternative 
H would be less than the 
proposed project (18 
years). During operation 
and maintenance, the 
potential for release of 
untreated water is greater 
than under the proposed 
project. 

Operation activities associated with implementation of 
the continued operation of IM-3 may result in 
potential hydrology and water quality impacts 
associated with localized alteration of drainage 
patterns, which would be less than the proposed 
project initially, but could occur for up to 960 years. 

Land Use and 
Planning 

LTS The smaller footprint and 
infrastructure needed for this 
alternative means fewer land use 
impacts would result. 

Same project area as the proposed 
project, and there would be no land 
use impacts.  

Same project area as the 
proposed project, and there 
would be no land use 
impacts. 

Same project area as the 
proposed project, and 
there would be no land 
use impacts. 

Same project area as the 
proposed project, and 
there would be no land 
use impacts.  

Same project area as the 
proposed project, and 
there would be no land 
use impacts.  

Same project area as the proposed project, and there 
would be no land use impacts. 

Noise PS 

The smaller footprint and 
infrastructure needed for this 
alternative means lesser impacts 
related to construction and 
operational noise.  

Noise impacts of Alternative C would 
be greater compared to the proposed 
project due to the increase in wells 
and remediation facilities that would 
be required. 

Noise impacts of 
Alternative D would be 
greater when compared to 
the proposed project due to 
the increase in project area, 
wells, and other 
remediation facilities that 
would be required. 

Existing compressor 
station structures and 
topographic features 
(mesas) would shield 
noise emanating from the 
new treatment plant and 
would not create noise 
impacts at sensitive 
receptors. Noise impacts 
of Alternative F would be 
similar compared to the 
proposed project. 

Existing compressor 
station structures and 
topographic features 
(mesas) would shield 
noise emanating from the 
new treatment plant and 
would not create noise 
impacts at sensitive 
receptors. Noise impacts 
of Alternative G would be 
similar compared to the 
proposed project. 

Existing compressor 
station structures and 
topographic features 
(mesas) would shield 
noise emanating from the 
new treatment plant and 
would not create noise 
impacts at sensitive 
receptors. Noise impacts 
of Alternative H would 
be similar compared to 
the proposed project. 

Alternative I would not result in construction-related 
noise associated with remedial facilities, or result in 
increase traffic noise above existing conditions. Noise 
impacts of Alternative I would be lesser compared to 
the proposed project, but would occur for a longer 
duration. 

Transportation LTS 
Fewer trips would be needed on 
an annual basis; however, trips 
would be required for a much 
longer duration than the proposed 
project.  

Greater number of trips during 
construction and operation phases 
would be required for a shorter 
duration than the proposed project.   

Greater number of 
vehicular trips during 
construction and operation 
phases would be required 
for a shorter duration than 
the proposed project. 

Greater number of trips 
during construction and 
operation phases would be 
required for a longer 
duration than the 
proposed project. 

Greater number of trips 
during construction and 
operation phases would be 
required for a shorter 
duration than the 
proposed project.   

Greater number of trips 
during construction and 
operation phases would 
be required for a shorter 
duration than the 
proposed project.   

Alternative I would result in more daily trips 
compared to the proposed project, with over 300 trips 
for operations and maintenance and 152 trips for 
decommissioning. Additionally, the operation and 
maintenance phase would extend for decades, up to 
960 years. This impact would be greater than the 
proposed project. 
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Table 8-3 
Summary of Environmental Impacts by Project Alternative 

Resource Proposed 
Project 

Alternative B 
Monitored Natural Attenuation 

Alternative C 
High Volume In Situ Treatment 

Alternative D 
Sequential In Situ Treatment 

Alternative F 
Pump and Treat 

Alternative G 
Combined Floodplain In 

Situ/Pump and Treat 

Alternative H 
Combined Upland In 
Situ/Pump and Treat 

No Project Alternative/Alternative I 
Continued Operation of Interim Measure 

Utilities & 
Service Systems 

PS 

Less demand on energy facilities 
therefore fewer impacts than the 
proposed project.  

Alternative C would require more 
energy than the proposed project; 
however, proposed mitigation 
measures would be the same.    

Alternative D would 
require more energy than 
the proposed project; 
however, proposed 
mitigation measures would 
be the same.    

Alternative F would 
require more energy than 
the proposed project; 
however, proposed 
mitigation measures 
would be the same. 

Alternative G would 
require more energy than 
the proposed project; 
however, proposed 
mitigation measures 
would be the same.  

Alternative H would 
require more energy than 
the proposed project; 
however, proposed 
mitigation measures 
would be the same.  

Energy demands required by the continued operation 
of IM-3 would be slightly greater than that required by 
the proposed project. However, upgrades to the 
electrical system would likely also be required, 
therefore impacts would be similar to the proposed 
project.  

Water Supply PS 

No use of off-site freshwater 
would be needed for this 
alternative.  No consumptive use 
of water.  Fewer impacts than the 
proposed project.  

No use of off-site freshwater would 
be needed for this alternative.  No 
consumptive use of water.  Fewer 
impacts than the proposed project. 

No use of off-site 
freshwater would be 
needed for this alternative.  
No consumptive use of 
water.  Fewer impacts than 
the proposed project.  

No use of off-site 
freshwater would be 
needed for this alternative.  
No consumptive use of 
water.  Fewer impacts 
than the proposed project. 

No use of off-site 
freshwater would be 
needed for this alternative.  
No consumptive use of 
water.  Fewer impacts 
than the proposed project. 

No use of off-site 
freshwater would be 
needed for this 
alternative.  No 
consumptive use of 
water.  Fewer impacts 
than the proposed 
project. 

There would be no impact on groundwater levels 
relative to current conditions, which would be a 
reduced impact compared to the proposed project. 
However, the time to achieve cleanup goals would be 
decades longer than the proposed project, thereby 
preventing use of contaminated groundwater by the 
public through use of institutional controls.  

Notes: LTS = Less than significant; PS = potentially significant, mitigation measures would reduce the impact to a less-than-significant level; SU = Significant and unavoidable. 

* For each environmental issue, the alternative is compared to the project based on the level of severity of impacts (i.e., greater, less, and similar).  

Source: Data compiled by AECOM in 2010 
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The first step in the process involves screening an initial list of technologies and process options against the 
criterion of technical implementability. This first screening eliminates those technologies or process options that 
are not applicable or not implementable because of the type and extent of contaminants and/or site characteristics 
found at the site. A second screening of the remaining process options against the criteria of effectiveness, 
implementability (both technical and administrative), and relative cost further reduces the list of remedial 
alternatives through a formal evaluation process. The last step involves selecting representative process options 
for each technology type to simplify the subsequent development and evaluation of remedial alternatives. Process 
options are specific categories of remedies within each remedial technology. The process options are used to 
implement each remedial technology. 

8.8.2 SELECTION OF REPRESENTATIVE ALTERNATIVES 

Following evaluations of effectiveness, implementability, and relative cost, process options are chosen to 
represent the range of options within a remedial technology type. These representative process options are chosen 
for each technology type by considering the screening results and by identifying those that can represent the entire 
range of process options. The representative process option may be chosen because performance and cost 
information is readily available, it has been previously identified or used at the site, or it otherwise ranks 
favorably among the other process options. The purpose of selecting a representative process option from all 
remaining options for each technology type (rather than including every remaining process option) is to simplify 
the subsequent development and evaluation of alternatives by reducing the number of alternatives formulated 
(EPA 1988a, cited in CH2M Hill 2009: 3-7, included in Appendix CMS of this EIR). 

The representative process options that were not selected to be included in the alternative evaluations in the Final 
CMS/FS, and therefore are treated as alternatives that were considered but rejected in this EIR, are presented in 
Table 8-4. 

8.9 REJECTION OF FINAL CMS/FS ALTERNATIVE A—NO ACTION  

In addition to those specific process options listed above, Alternative A or “No Action” as described in the Final 
CMS/FS, was also rejected from further analysis in this EIR. Under Alternative A, no active construction or 
operational activities would occur. The operation of the existing IM-3 Facility would not continue; however, it 
would not be decommissioned. There would be no active treatment to reduce Cr(VI) concentrations in 
groundwater. Although the natural attenuation would occur within most of the fluvial sediments near the 
Colorado River, no land ownership changes would be initiated as part of the remedy and no institutional controls 
would be imposed to restrict use of groundwater in locations where Cr(VI) concentrations exceed the cleanup 
goals. No additional groundwater monitoring facilities would be constructed under this alternative, nor would any 
ongoing sampling or well maintenance activities occur. This alternative would not include decommissioning of 
the existing wells or the IM-3 Facility. 

This alternative would not provide adequate protection of human health or the environment, and does not meet 
defined ARARs. No active remediation would occur, and no institutional controls would exist to prohibit 
groundwater use for potable water supply. The existing contaminated groundwater plume would be left on 
surrounding landowner property without ongoing oversight. This alternative would not include monitoring to 
verify the effectiveness of the natural recovery process in fluvial sediments near the Colorado River over time, or 
to assess the effectiveness of natural recovery processes in the East Ravine bedrock. The estimated time to attain 
RAOs for this alternative is between 220 and 2,200 years, which is not considered a reasonable time frame. In 
addition, existing facilities would not be operational, but would also not be properly decommissioned and 
removed from the site. 

Although this alternative was rejected from further analysis because it would not meet the RAOs, it was also 
rejected because it would result in potentially significant environmental impacts related to potential ingestion of 
groundwater known to be contaminated with Cr(VI), and long-term presence of contaminated groundwater could  
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Table 8-4 
Summary of Alternatives Considered but Rejected  

General 
Response 
Actions 

Remedial 
Technology 

Types 
Process Options Description Explanation of Rejection 

Containment Vertical 
Barriers 

Soil- and Cement-
Bentonite Slurry 
Walls 

Slurry wall barriers consist of a 
vertical trench perpendicular to the 
groundwater flow direction, filled 
with bentonite slurry to support the 
trench, and backfilled with either 
soil or cement. 

Lack of continuous aquitard at 
depth that is within the vertical 
limits of traditional trenching 
equipment, requiring extensive 
surface disturbance. 

Vibrating Beam 
Barrier Installation 

Vibrating force is used to advance 
steel beam into ground; a thin wall 
of cement or bentonite is injected 
as beam is withdrawn. 

See above reasons for slurry walls.

Grout Curtains Grout is pressure-injected along 
contamination boundaries in a 
regular overlapping pattern of 
drilled holes. 

See above reasons for slurry walls.

Treatment Ex Situ 
Physical/ 
Chemical 
Treatment 

Chemical 
Oxidation 

Oxidizing agents are used to 
oxidize organic contaminants or 
inorganic reagents in an ex situ 
reactor. Potential oxidizing agents 
are ultraviolet radiation, ozone, 
and/or hydrogen peroxide/ferrous 
iron, or permanganate. 

Other treatment methods are better 
suited for use as a secondary 
process in an ex situ treatment 
train. 

Electrocoagulation 
Process 

Electricity is passed through iron 
plates to reduce the chromium and 
precipitate it from solution. The 
resulting sludge is settled in a 
clarifier for disposal. 

Harder to control and offers no 
advantage over chemical dosing. 
Energy intensive. 

Disposal Treated 
Groundwater 
Discharge 

Publicly Owned 
Treatment Works 

Aqueous streams are discharged to 
a publicly owned treatment works 
for treatment. 

Long distances and availability of 
publicly owned treatment works 
capacity reduce likelihood of 
implementing this option. 

Surface Waters Aqueous streams are discharged to 
surface receiving streams. 

Not favorable because of 
sensitivities associated with the 
receiving waters. 

Deep Well 
Injection 

Aqueous streams are injected into 
Class I wells. Recent guidance may 
further regulate this practice. 

More difficult and expensive and 
less favorable than shallow 
reinjection. 

Agricultural Treated water is distributed for 
agricultural use. 

Limited agriculture surrounding 
the site. 

Source: CH2M Hill 2009:Table 4-2, included in Appendix CMS of this EIR 

 

also potentially harm the environment. In addition, improper handling of existing infrastructure that has been used 
to monitor and remediate the contamination through the lack of a formal decommissioning process could result in 
significant environmental impacts. For the above reasons, Alternative A was rejected from further analysis. 



9 OTHER INFORMATION ANALYSIS 
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9 OTHER INFORMATIONAL ANALYSIS 

This chapter analyzes environmental justice and socioeconomics, two topics that are not required in a CEQA 
analysis. CEQA Guidelines Section 15064(a) states that economic and social changes resulting from a project 
shall not be treated as significant effects on the environment. Though typically provided only in those actions 
subject to federal approval requiring compliance with the National Environmental Policy Act (NEPA), 
environmental justice and socioeconomics discussions are presented in this chapter to provide decision makers 
with valuable information regarding the effects on socioeconomic conditions that exist in the project area and are 
provided for disclosure purposes only in response to agency comments received during the NOP process. 

Section 9.1, “Environmental Justice,” analyzes the potential of the various components to result in 
disproportionately high or adverse effects on low-income or minority populations, using as a model the analytical 
methods prescribed in federal Executive Order 12898 as well as in regulations promulgated by the Council on 
Environmental Quality (CEQ). Section 9.2, “Socioeconomics,” examines the ways in which impacts on the 
physical environment caused by the various components could affect local and regional economies. 

9.1 ENVIRONMENTAL JUSTICE 

This section provides an assessment of the potential of the proposed project to result in disproportionately high 
and adverse effects on low-income and minority populations, as defined below. The analysis of the cultural, 
social, health and environmental effects that these populations may sustain relative to the rest of society is referred 
to as “environmental justice.” The purpose of an analysis of environmental justice issues is to better ensure equity 
for low-income and minority populations when an action or program could create such effects. “Equity” in this 
document means that these groups do not bear a disproportionate burden of the environmental and health 
consequences of an action relative to potential benefits. 

This section cites federal law by analogy only because federal law provides a robust analytical framework for 
determining if a project would result in disproportionate impacts on minority or low-income populations. 

9.1.1 EXISTING SETTING 

This section describes the demographic profile of the surrounding region. This section also describes presence of 
cultural resources of relevance to environmental justice within the project location boundaries. 

9.1.1.1 DEMOGRAPHIC SETTING 

The CEQ guidance requires the use of U.S. Census Bureau data to identify minority populations for 
environmental justice analysis (CEQ 1997). Accordingly this section identifies minority status for several 
geographic units around the project area. The CEQ guidance defines “minority persons” as “individuals who are 
members of the following population groups: American Indian or Alaskan Native; Asian or Pacific Islander; 
Black (not of Hispanic origin); or Hispanic” (CEQ 1997:25). 

The same guidance suggests that low-income populations should be identified using demographic data and 
poverty thresholds used by the U.S. Census Bureau. While more recent poverty thresholds exist, U.S. Census data 
from 2000 are the most comprehensive, most complete, and more customizable dataset currently available for the 
geographies presented in this description of existing conditions. Because the most recent census data for poverty 
was collected in regards to economic conditions in 1999, for the 2000 census, poverty status is tabulated relative 
to the 1999 poverty threshold. The various poverty thresholds, calculated for age and number of dependents, for 
1999 are provided by the Census Bureau (U.S. Census Bureau 2006). The weighted average poverty threshold for 
a family of four was $17,029 in 1999. 
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The Interagency Federal Working Group on environmental justice guidance states that a minority and/or low-
income population may be present in an area if the proportion of the populations in the area of interest are 
“meaningfully greater” than that of the general population, or where the proportion exceeds 50% of the total 
population. For the purposes of this analysis, minority and low-income populations of individual communities or 
block groups (a subunit of a census tract) were compared against the general population of the county as a whole. 
A meaningfully greater population was interpreted to either be 50% of the total population of the geographic unit 
or simply “greater” than the surrounding larger geography (which provides for a more conservative analysis). 

Table 9-1 illustrates the presence and relative percentage of various minority groups for the two counties and 
other geographic units that are contiguous to or near the project area. Table 9-1 indicates that minority groups 
comprise approximately 56.0% of the population in San Bernardino County, and 16.0% of the population in 
Mohave County, Arizona. Other significant concentrations of minorities occur on the Chemehuevi Reservation 
(56.8%), the Colorado River Reservation (57.7%), and the Fort Mojave Reservation (66.2%). 

Table 9-2 presents the income and poverty status data from the 2000 Census for the same geographic units. In San 
Bernardino County at the time of the 2000 census (1999), 15.8% of the population lived below the poverty line. In 
Mohave County, 13.9% of the population fell below the poverty threshold. Needles, CA (26.1%), the Chemehuevi 
Reservation (30.7%), the Colorado River Reservation (21.8%), and the Fort Mojave Reservation (18.2%) all have 
a relatively greater proportion of the population living below the poverty threshold. 

Tables 9-3 and 9-4, respectively, tabulate racial and minority status as well as income and poverty status for the 
2000 Census block groups that are within a 5-mile radius of the project area. None of these block groups has a 
significantly greater proportion of the population living below the poverty line, relative to the proportions for San 
Bernardino County or Mohave County. By far the greatest concentration of minority individuals occurs in Tract 
0105 Block Group 002 (in San Bernardino County), which contains a large amount of land area south of the 
immediate project site, across the Colorado River from Lake Havasu City. In this Block Group, minority 
individuals constitute approximately 39.4% of the population. The nearest residences to the project site are within 
the Park Moabi Regional Park Mobile Home Park (MHP), as well as those residences in the Topock Marina MHP 
on the Arizona side of the river. Demographic data are not available at a sufficient resolution to identify the 
constituents of the Park Moabi Regional Park MHP or the Topock Marina MHP, but it is possible that the 
residences at these MHPs are second homes for seasonal residents. In this case, it is expected that the community 
would exhibit a demographic and socioeconomic distribution similar to that of the region as a whole. However, 
since no statistics are available, it is assumed that the Park Moabi Regional Park MHP and Topock Marina MHP 
community exhibit demographic and socioeconomic distributions similar to other mobile home parks throughout 
the southwest, which typically include meaningfully greater proportions of minority and/or low-income residents. 

9.1.1.2 CULTURAL SETTING 

As described in Section 4.4 “Cultural Resources,” the project area and vicinity contain numerous prehistoric and 
historic era cultural resources. This section briefly describes the Topock Cultural Area, a resource of particular 
and sacred significance to some Native Americans that are culturally affiliated with the project area. The Topock 
Cultural Area consists of the Topock Maze, a large geoglyph that includes windrows of pebbles and gravels 
stained with desert varnish, and the surrounding area within the project area. Native American representatives 
have stated that the Topock Cultural Area is tied in with the larger regional landscape that includes the Colorado 
River corridor and that, within the larger landscape, the Topock Cultural Area has distinctive importance because 
of the traditional cultural values at Topock itself. A full description of this resource is provided in Section 4.4 
“Cultural Resources,” however the presence of the resource is also relevant to environmental justice analysis. The 
proposed project could result in impacts to the Topock Cultural Area associated with the introduction of new 
features to the area that are inconsistent with the setting and could potentially damage the cultural value of the 
resource of some members of the Native American community. This impact could result in a disproportionate 
burden on these populations because the resource is imbued with cultural, religious, and sacred values to the 
Native American community. 
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Table 9-1 
Race, Ethnicity, and Proportion of Total Minority For Cities and Counties 

Geographic Unit 
Total 

Population White 
Black/African  

American 

American  
Indian and  

Alaskan 
Native 

Asian 

Native 
Hawaiian, 

Pacific 
Islander 

Some Other  
Race 

Two or More  
Races 

Hispanic/  
Latino 

Total  
Minority 

  No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % 
San Bernardino 
County (CA) 

1,709,434 100.0 1,006,960 58.9 155,348 9.1 19,915 1.2 80,217 4.7 5,110 0.3 355,843 20.8 86,041 5.0 669,387 39.2 957,212 56.0 

Mohave County 
(AZ) 

155,032 100.0 139616 90.1 833 0.5 3,733 2.4 1,186 0.8 168 0.1 6,200 4.0 3,296 2.1 17,182 11.1 24,749 16.0 

Needles (CA) 4,830 100.0 3761 77.9 78 1.6 338 7.0 69 1.4 6 0.1 308 6.4 270 5.6 887 18.4 887 18.4 

Mojave Valley 
(AZ) 

13,694 100.0 12,433 90.8 62 0.5 320 2.3 129 0.9 16 0.1 447 3.3 287 2.1 1640 12.0 2301 16.8 

Chemeheuvi 
Reservation (CA) 

345 100.0 158 45.8 1 0.3 149 43.2 0 0.0 0 0.0 16 4.6 21 6.1 77 22.3 196 56.8 

Colorado River 
Reservation (CA-
AZ) 

9201 100.0 4957 53.9 120 1.3 2292 24.9 48 0.5 8 0.1 1445 15.7 331 3.6 2940 32.0 5306 57.7 

Fort Mojave 
Reservation (CA-
AZ-NV) 

813 100.0 392 48.2 3 0.4 363 44.7 2 0.3 0 0.0 32 3.9 21 2.6 222 27.3 538 66.2 

Source: US Census Bureau 2000 Census (1999 Data) 

 

Table 9-2 
Income and Poverty Status for Cities and Counties 

Geographic Area Median Household Income Per Capita Income Percent Below Poverty Line Number Below Poverty Line Total Population 

San Bernardino County (CA) $42,066 $16,856 15.8 263,412 166,2617 

Mohave County (AZ) $31,521 $16,788 13.9 21,252 153,062 

Needles (CA) $26,108 $15,156 26.1 1,263 4,841 

Mojave Valley (AZ) $34,321 $16,287 11.0 1,473 13,442 

Chemeheuvi Reservation (CA) $19,750 $13,130 30.7 100 326 

Colorado River Reservation (CA-AZ) $27,354 $12,621 21.8 1,939 8,892 

Fort Mojave Reservation (CA-AZ-NV) $26,875 $12,776 18.2 138 758 

Source: US Census Bureau, 2000 Census (1999 Data) 
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Table 9-3 
Ethnicity and Proportion of Total Minority Population for Census Block Groups within a 5-mile Radius 

Geographic  
Unit 

Total 
Population 

White Black/African 
American 

American 
Indian and 

Alaskan 
Native 

Asian 

Native 
Hawaiian, 

Pacific 
Islander 

Some Other 
Race 

Two or More 
Races 

Hispanic/ 
Latino 

Total  
Minority 

Mohave County AZ No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % 

Tract 9405, Block 
Group 006 

930 100.0 893 96.0 4 0.4 12 1.3 3 0.3 1 0.1 7 0.8 10 1.08 34 3.7 62 6.7 

Tract 9520, Block 
Group 003 

1,159 100.0 1,111 95.9 6 0.5 7 0.6 5 0.4 2 0.2 12 1.0 16 1.38 75 6.5 104 9.0 

Tract 9524, Block 
Group 001 

991 100.0 945 95.4 1 0.1 6 0.6 5 0.5 0 0.0 30 3.0 4 0.40 86 8.7 101 10.2 

San Bernardino 
County CA 

                    

Tract 0105 Block 
Group 002 

662 100.0 427 64.5 4 0.6 158 23.9 0 0.0 0 0.0 25 3.8 48 7.25 116 17.5 261 39.4 

Source: US Census Bureau, 2000 Census (1999 Data) 

 

Table 9-4 
Income and Poverty Status for Census Block Groups within a 5-mile Radius 

Geographic Area 
Median Household 

Income 
Per Capita  

Income 
Percent Below 
Poverty Line 

Number Below 
Poverty Line 

Total  
Population 

Mohave County AZ      

Tract 9405, Block Group 006 $24,968 $16,006 13.8 133 961 

Tract 9520, Block Group 003 $26,848 $16,372 15.8 182 1,155 

Tract 9524, Block Group 001 $26,369 $12,912 14.1 136 964 

San Bernardino County CA      

Tract 0105 Block Group 002 $24,531 $14,326 25.2 162 644 

Source: US Census Bureau, 2000 Census (1999 Data) 
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9.1.2 REGULATORY BACKGROUND 

9.1.2.1 EXECUTIVE ORDER 12898 

Executive Order 12898 applies to federal agencies (Section 1-101). This order requires federal agencies to 
identify and address any disproportionate environmental or health impacts that federal actions or programs create 
on minority and low-income populations. Two specific provisions of Executive Order 12898 provide further 
guidance to federal agencies. 

Section 1-103 of the order requires that each federal agency develop an agency-specific environmental justice 
strategy, defining how the agency will identify disproportionate adverse effects on minority and low income 
populations, and attempt to avoid those effects. Section 2-2 of the order requires that federal agencies should 
perform their actions and programs in a manner that neither excludes minority and low income populations from 
relevant participation in the action or program nor denies those groups the benefits of the action. 

Three documents provide additional guidance in implementing environmental justice analysis under Executive 
Order 12898. The CEQ guidance for performing environmental justice analysis as part of NEPA process (CEQ 
1997) offers useful definitions for this section. The U.S. Department of the Interior Environmental Compliance 
Memorandum No. ECM95-3 requires compliance with Executive Order 12898 for U.S. Department of the Interior 
actions and programs. The U.S. Department of the Interior Environmental Justice Strategic Plan implements 
Executive Order 12898 for federal actions and programs within the Department’s agencies and bureaus. 

9.1.2.2 COUNCIL ON ENVIRONMENTAL QUALITY GUIDANCE 

The CEQ publishes a guidance document that provides useful definitions and methods relevant to environmental 
justice analysis (CEQ 1997:25-26). This guidance indicates that federal agencies shall identify low-income 
populations as follows (CEQ 1997: 25): 

Low-income populations in an affected area should be identified with the annual statistical poverty thresholds 
from the Bureau of the Census’ Current Population Reports, Series P-60 on Income and Poverty. In 
identifying low-income populations, agencies may consider as a community either a group of individuals 
living in geographic proximity to one another, or a set of individuals (such as migrant workers or Native 
Americans), where either type of group experiences common conditions of environmental exposure or effect. 

Minority individuals and populations are defined as: 

Minority: Individual(s) [are] members of the following population groups: American Indian or Alaskan 
Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic. 

Minority population: Minority populations should be identified where either: (a) the minority population of 
the affected area exceeds 50 percent or (b) the minority population percentage of the affected area is 
meaningfully greater than the minority population percentage in the general population or other appropriate 
unit of geographic analysis. In identifying minority communities, agencies may consider as a community 
either a group of individuals living in geographic proximity to one another, or a geographically 
dispersed/transient set of individuals (such as migrant workers or Native American), where either type of 
group experiences common conditions of environmental exposure or effect. The selection of the appropriate 
unit of geographic analysis may be a governing body’s jurisdiction, a neighborhood, census tract, or other 
similar unit that is to be chosen so as to not artificially dilute or inflate the affected minority population. A 
minority population also exists if there is more than one minority group present and the minority percentage, 
as calculated by aggregating all minority persons, meets one of the above-stated thresholds (CEQ 1997:25). 
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These definitions thus provide specific ways to implement environmental justice analysis by defining the relevant 
study populations. 

9.1.2.3 ENVIRONMENTAL COMPLIANCE MEMORANDA NO. ECM 95-3 

This memorandum provides guidance for compliance with Executive Order 12898 for U.S. Department of the 
Interior actions and programs (Taylor 1995). The memorandum stipulates that all environmental documents 
prepared by U.S. Department of the Interior agencies shall analyze the effect of agency actions on minority and 
low income populations. The memorandum directs agencies to evaluate the equity of the effects imposed on these 
populations relative to the benefit of the action. The relevant environmental document should identify any such 
effects, or the absence of effects on minority and low-income populations. 

9.1.2.4 U.S. DEPARTMENT OF THE INTERIOR ENVIRONMENTAL JUSTICE STRATEGIC 

PLAN 1995 

Executive Order 12898 requires federal agencies to develop agency agency-specific environmental justice plans. 
The U.S. Department of the Interior Environmental Justice Strategic Plan 1995 provides the following goals 
(DOI 1995): 

GOAL 1. The Department will involve minority and low-income communities as we make environmental 
decisions and assure public access to our environmental information. 

GOAL 2. The Department will provide its employees environmental justice guidance and with the help of 
minority and low-income communities develop training which will reduce their exposure to environmental health 
and safety hazards. 

GOAL 3. The Department will use and expand its science, research, and data collection capabilities on innovative 
solutions to environmental justice-related issues (for example, assisting in the identification of different 
consumption patterns of populations who rely principally on fish and/or wildlife for subsistence). 

GOAL 4. The Department will use our public partnership opportunities with environmental and grassroots 
groups, business, academic, labor organizations, and Federal, Tribal, and local governments to advance 
environmental justice. 

9.1.2.5 CALIFORNIA GOVERNMENT CODE AMENDMENTS (SENATE BILL 115, SOLIS) 

Amendments to the California Government Code designate the Office of Planning and Research (OPR) as the 
coordinating agency in state government for environmental justice programs (Government Code Section 
65040.12[a]). This section defines environmental justice as the “fair treatment of people of all races, cultures, and 
incomes with respect to the development, adoption, implementation, and enforcement of environmental laws, 
regulations, and policies” (Government Code Section 65040.12[e]). 

9.1.2.6 CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCE CONTROL ENVIRONMENTAL 

JUSTICE POLICY 2008 

The California DTSC has adopted an environmental justice policy (DTSC 2008). As an agency, DTSC has stated 
that it shall: 

► protect public health or the environment if a reasonable threat of serious harm exists based upon the best 
available science and other relevant information, even if absolute and undisputed scientific evidence is not 
available to assess the exact nature and extent of risk; 
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► promote investigation/cleanup of contaminated sites in areas with ethnic minority and low-income 
populations using both voluntary agreements and enforcement tools; 

► facilitate and advocate that the issue of environmental justice for communities most affected, including low-
income and racial minority populations, is considered in the continued efforts of Brownfields activities of 
DTSC; 

► ensure that hazardous substances sites that most impact, or threaten to impact, public health or the 
environment are prioritized and remediated expeditiously; 

► consider regional impacts of our decisions and activities, utilizing Geographic Information System (GIS), 
census, and other demographic data to the extent feasible to meet Public Participation and CEQA obligations; 

► characterize areas with demographic data surrounding sites and facilities where contamination may have 
migrated off-site; evaluate potential exposures to sensitive receptors, such as children, and minimize potential 
cumulative impacts from facilities and sites on community health and the environment by significantly 
reducing exposure risks from individual sites; and 

► work with environmental justice stakeholders to develop cross-media and cross-agency approaches to 
community concerns. 

9.1.2.7 GOVERNOR’S OFFICE OF PLANNING AND RESEARCH, ENVIRONMENTAL JUSTICE IN 

CALIFORNIA STATE GOVERNMENT 

OPR has published a summary and history of California’s state environmental justice policies (OPR 2003). Under 
the California Government Code OPR is empowered to act as the coordinating agency for state government 
environmental justice programs. To facilitate the integration of environmental justice policy into state government 
OPR (2003:15) has developed the following policies for the State of California: 

► GOAL 1 A state government that is inclusive and responsive to people of all races, cultures and incomes with 
respect to development, adoption and implementation of environmental laws, regulations and policies. 

► GOAL 2 A state where people of all races, cultures and incomes are ensured a healthy environment. 

9.1.3 ENVIRONMENTAL JUSTICE EFFECTS 

As described in Section 9.1.1, both low-income and minority populations that are meaningfully greater than the 
surrounding area have been identified within the study area for Environmental Justice. This environmental justice 
analysis identifies whether any significant environmental impact identified in this EIR (see Table 1-1 for a 
summary of anticipated impacts) would disproportionately affect those low-income or minority populations. 
Impacts identified in this EIR that could be mitigated to less than significant or are less than significant without 
mitigation are not discussed further because they would not result in significant impacts, let alone a 
disproportionate affect on minority or low-income populations. 

9.1.3.1 ANALYSIS METHODOLOGY 

The CEQ guidance directs provides a framework for determining if a project would result either in 
disproportionately high and adverse human health effects or in disproportionately high and adverse environmental 
effects (CEQ 1997:26-27). The CEQ guidance provides an explanation of the nature of each impact. 
Disproportionately high and adverse human health and environmental effects occur when: 
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► human health effects are significant when measured by risk or rates of incidence, or above generally accepted 
norms;  

► there are significant ecological, cultural, economic, or social impacts to a minority population, low-income 
population, or Native American tribe that are associated with impacts on the natural or physical environment; 

► the risk or rate of hazard exposure or incidence of sociocultural impact sustained by a minority population 
(including Native American tribes) or low-income population is significant and appreciably exceeds the 
exposure or incidence sustained by the general population; 

► health effects or sociocultural impacts would occur in a minority population, low-income population, or 
Native American tribe affected by multiple or cumulative exposures from the environmental hazard. 

The following sections analyze the potential for impacts that would remain significant after implementation of all 
feasible mitigation measures to result in disproportionately high and adverse environmental or health effects on 
minority or low-income populations. 

9.1.3.2 IMPACT ANALYSIS 

Cultural Resource Effects 

As described in Section 4.4, “Cultural Resources,” the proposed project would have a substantial adverse impact 
on the Topock Cultural Area, which is considered a historical resource because of its historic (and continuing) 
importance to representatives of the Fort Mojave Indian Tribe and certain other Yuman-speaking tribes in the 
lower Colorado River region. The area in which ground-disturbing activities and facilities would be located has 
been designed to avoid the NRHP- listed and NRHP- and CRHR-eligible site CA-SBR-219 (Loci A, B, and C, of 
the Topock Maze), which is an integral part of the Topock Cultural Area. However, because of the introduction of 
additional infrastructure, ground-disturbing activity, and overall nature of modern intrusions associated with the 
proposed project, the changes to the character, nature, and use of the historical resource the proposed project 
would indirectly affect the Topock Maze and adversely affect the Topock Cultural Area. The only mitigation that 
would reduce this impact to a less-than-significant level would be avoidance of any type of project-related 
activity. Complete avoidance of the Topock Cultural Area is not feasible given the need to have an active 
remediation system to clean up the contaminated groundwater plume.  Accordingly, even with the implementation 
of mitigation via use of previously disturbed areas and previously existing physical improvements, avoidance of 
direct impacts to the Topock Maze, and a plan to ensure reasonable continued tribal access to and use of the 
project area for religious, spiritual or cultural purposes, the proposed project retains the potential to result in 
significant and unavoidable impacts on the Topock Cultural Area. (IMPACT CUL-1a) 

Project construction, operations, and decommissioning could also disturb or alter a number of documented and 
undocumented and/or buried historical and archaeological resources. Disturbance could occur through ground-
disturbing work that may be required within the boundaries of these resources and the introduction of intrusive 
new features to the landscape. Excavation within the boundaries of the archaeological sites would materially alter 
these historical resources by (1) disrupting the spatial associations that contain information about the prehistoric 
or historic lifeways represented by those sites or (2) by materially altering in an adverse manner the physical 
characteristics that convey the resource’s historical significance. While excavations or documentation performed 
to capture and retrieve the qualities of significance associated with identified other historical resources would 
diminish these impacts this mitigation may not completely avoid such impacts. For example because 
archaeological deposits often contain information relevant to archaeological research in the spatial associations of 
artifacts contained in the deposit, studies and excavations may not completely capture all of this information and 
thus may not completely avoid the impact. While documentation of these resources in their current state would 
capture some of the significance and feeling associated with these resources it would not preserve the status quo 
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but instead would simply record it for posterity. Thus, these impacts are potentially significant and unavoidable. 
(IMPACT CUL-1b, CUL-1c, CUL-2) 

While none of the approximately 80 documented sites in the project area have been found to contain human 
remains, these ground-disturbing activities would have the potential to encounter previously undiscovered human 
remains associated with past uses of the project area. The absence of identified burials and grave goods associated 
with known cultural resources does not provide a strong indication that such resources do not exist because few of 
these sites have been systematically excavated. The density of cultural resources in the project area 
(approximately 80 resources total) instead suggests that there is the potential to encounter human remains during 
ground-disturbing construction because at least some of the identified resources may contain human remains. 
Despite a mitigation plan that includes compliance with applicable state laws and regulations, and the 
involvement of qualified archaeologists, the NAHC, and MLDs, when appropriate, disturbance of human remains, 
including possible Native American burials and grave goods, to the extent that any discovered human remains and 
grave goods are removed from the site, this would result in an unavoidable impact to the resource. Therefore, 
impacts on unknown human remains would remain significant and unavoidable. (IMPACT CUL-4) 

Because these cultural resources have great cultural value to tribal members that attach religious and cultural 
significance to the Topock Cultural Area, as well as individual cultural resource sites and features in the vicinity, 
the disturbance of these resources and the potential disturbance of previously undiscovered human remains 
(IMPACT CUL-1a, CUL-1b, CUL-1c, CUL-2, and CUL-4) would result in a disproportionately high and adverse 
effect on a minority population. 

Noise Effects 

This impact analyzes the effect that the introduction of new sources of noise and vibration caused by 
implementation of the proposed project. Implementation of the proposed project would result in the exposure of 
sensitive receptors to groundborne noise and vibration levels that exceed the applicable standards of the San 
Bernardino County Development Code (83.01.090) and the Mohave County Zoning Ordinance. These 
groundborne noise and vibration levels could result in annoyance or architectural/structural damage. Vibration 
levels from the construction of additional wells may generate an annoyance or cause sleep disturbance dependent 
upon the distance between receptor and the location of the well construction. Predicted vibration levels are 
difficult to determine for comparison with applicable vibration standards under the assumptions used for vibration 
analysis; however, the potential for exceeding applicable standards still exists, making this impact potentially 
significant and unavoidable. (IMPACT NOISE-1) 

Implementation of the proposed project could result in future noise that could expose the Topock Cultural Area to 
levels that exceed the County’s standards or would conflict with Native American values associated with this 
resource. There are intervening topographic features (mesas) in the project area that could shield noise emanating 
from the proposed activities at certain locations within the Topock Cultural Area.  However, locations of future 
project-related activities are not specifically known at this time and it is not feasible to calculate noise levels 
attributable to the proposed project throughout the project area.  The potential for future noise to conflict with the 
values associated with the Topock Cultural Area by Native American participants would still exist.  
Meteorological conditions (wind direction) would also affect the noise levels experienced by Native American 
participants. Although mitigation measures would achieve the normally acceptable exterior noise level standard 
for places of worship, the unique values associated with the Topock Cultural Area cannot be reconciled with 
additional project-related noise (IMPACT NOISE-3). 

The potentially significant and unavoidable noise and vibration impacts on sensitive receptors identified by 
Impact NOISE-1, in and of itself, are not considered a significant environmental justice effect because it would 
not result in a disproportionately high and adverse environmental or health effect on those receptors as defined 
above and in the CEQ guidance. However, because the Topock Cultural Area embodies traditional cultural values 
for Native Americans, the introduction of new noise and vibration could adversely affect the setting and overall 
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feeling of this resource (IMPACT NOISE-3). While the noise analysis in this EIR identifies mitigation to reduce 
this impact, the possibility remains that noise impacts on this sensitive land use would remain significant. 
Therefore, the proposed project may result in disproportionately high and adverse noise effects to members of the 
Native American community. 

Beneficial Effects 

Environmental Justice analysis requires a discussion and balancing of disproportionate impacts on minority and 
low-income populations with the potential benefits of an action. While the remediation of the Cr(VI) may result in 
disproportionate impacts on Native American tribes these impacts must be compared to the commensurate 
benefits of the action. 

The California DTSC has adopted an environmental justice policy (DTSC 2008), described above. The goals of 
this policy include the cleanup of contaminated areas with ethnic minority and low-income populations and the 
expeditious remediation of chemicals of concern (COCs) where such chemicals pose a threat to public health and 
the environment. Because the proposed project would reduce concentrations of Cr(VI) and other chemicals of  
concern (COCs) in contaminated soil and groundwater at the Topock Compressor Station the proposed project is 
consistent and helps to implement this with DTSC policy and promotes public and environmental health. The 
proposed project would reduce or avoid the possibility that such chemicals would enter the Colorado River, an 
important source of water for municipal, agricultural, and other uses and an important habitat corridor for 
numerous special status species. The proposed project would thus create tangible and environmental benefits that 
would accrue to the environment and the public at large, including minority and low-income populations. 

9.1.3.3 ENVIRONMENTAL JUSTICE OUTREACH AND MINIMIZATION EFFORTS 

As described above, this environmental justice discussion has indicated that significant cultural and noise impacts 
associated with the proposed project could disproportionately affect minority (Native American) populations. The 
following section explains the efforts by DTSC and its consultants to ensure that environmental and community 
effects are addressed, and that equity is achieved among all parties involved. Minimization of disproportionate 
environmental impacts requires outreach to the communities that could be affected to ensure that the expressed 
wishes and preferences of the affected populations can be understood and considered. This section describes these 
efforts. 

To facilitate the identification of concerns and potential effects on the Native American community, DTSC and its 
consultants created a Native American Communication Plan (NACP).  One of the primary concerns driving the 
creation of the plan was identified traditional cultural property concerns about potential impacts on the Topock 
Maze, the Colorado River, and the Topock Cultural Area.  Other identified concerns were the need to assure a 
timely project in order to protect water quality in the Colorado River and concerns that impacts to the water could 
affect tribal lands, traditional tribal ways of life, and tribal economic interests, consistently with the expressed 
concerns of numerous Native American tribes identified during the NACP.   The NACP facilitates outreach to 
tribal members. In addition to outreach conducted under the NACP, DTSC has communicated extensively with 
Native Americans to identify resources that may be affected by the project and the significance these resources 
hold for these stakeholders. 

In addition to the NACP, other minimization efforts to reduce disproportionate effect include consultation among 
the DTSC, the contractors, and PG&E staff so that construction, operations and maintenance, and 
decommissioning activities are coordinated with Native American stakeholder visits to the Topock Maze to 
minimize or avoid noise impacts that would diminish the traditional cultural function of this resource. This may 
reduce the impact of noise associated with the construction, operation and maintenance, and decommissioning of 
all components on Native Americans and the values embodied in the Topock Maze and Cultural Area. 
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Notice, outreach, and consultation were also conducted during the CEQA scoping process. The results of the 
scoping process including received comments are summarized in the Scoping Report for the Draft Environmental 
Impact Report, Pacific Gas and Electric Company, Topock Compressor Station, Environmental Investigation and 
Cleanup Project, which is incorporated by reference as provided for in the CEQA Guidelines (California Code of 
Regulations Section 15150). The report is available for inspection at the offices of DTSC (5796 Corporate 
Avenue Cypress, California 90630). 

In addition DTSC periodically posts fact sheets on the project website that describe the project. In July of 2009 
DTSC posted a fact sheet providing notice of community meetings for the purposes of outreach, and documented 
additional outreach efforts in the form of a community survey regarding the proposed project that DTSC 
performed in 2009 (DTSC 2009). Per the notice provided in the fact sheet DTSC held the following community 
meetings: 

► Tuesday, July 28, 2009, Parker Community Center, Parker Arizona 
► Thursday, July 30, 2009, Golden Shores Civic Association, Topock Arizona 

These meetings were held after DTSC distributed a community survey in January of 2009 (DTSC 2009). The 
survey was designed to gather information about the community’s level of awareness and interest in the project, 
and allow an opportunity for the community to express any specific concerns about project. The survey results 
provided an important feedback tool, resulting in over 200 community responses (DTSC 2009). The responses 
showed that the community is interested in receiving information about the environmental impacts of the 
contaminated soil and groundwater and being informed about the timeline for remediation. 

9.2 SOCIOECONOMICS 

This section provides a description of the socioeconomic conditions for the project area, including nearby 
population centers and surrounding counties. Descriptions of the historic and contemporary context, population, 
employment, income, and regional economic base are provided. Effects of the proposed project to the 
socioeconomic resources of the area are assessed and mitigation measures are recommended, as needed. 

9.2.1 EXISTING SETTING 

The proposed project is located in the Mojave Desert approximately 12 miles southeast of the City of Needles, 
California. The project area spans Interstate 40 and the Colorado River. Communities presented in this analysis 
may realize socioeconomic effects (including beneficial effects) as a result of the construction, operation and 
maintenance, and decommissioning of the proposed project described in Chapter 3 of this EIR. These 
communities extend beyond Needles and include the following communities in Nevada and Arizona: Bullhead 
City, Golden Shores, Lake Havasu City, Mesquite Creek, Mojave Ranch Estates, Mohave Valley, Parker, and 
Topock. Reservations associated with three Native American Tribes—Chemehuevi Indian Tribe, Fort Mojave 
Indian Tribe (FMIT), and the Colorado River Indian Tribe (CRIT)—(Exhibit 9-1) may also be affected by the 
proposed project. Data presented in this section includes these communities1, where available, as well as the 
counties of San Bernardino, Riverside, Mohave, La Paz, and Clark. In addition, some statewide economic 
indicators for California, Arizona, and Nevada are provided to help put local conditions in perspective. 

Due to the rural nature of the vicinity surrounding the proposed project, U.S. Census Bureau data from 2000 is 
used in this section when providing information for all geographies combined. While this dataset is not as recent 
as others provided by state or county agencies, it is the most detailed, complete, consistent, and available dataset 
and provides comparable data across all geographies presented in this document. It is likely that these geographies 
have experienced slight demographic changes since the 2000 U.S. Census; however, it is anticipated that general 

                                                      
1 The communities of Topock and Golden Shores are captured in the presentation of U.S. Census Bureau Block Group data 

for 9405.6 and 9520.3 in Mohave County, AZ. 
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Source: Data compiled by AECOM in 2009 

Socioeconomic Regional Map Exhibit 9-1 
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socioeconomic trends have not shifted substantially due to the rural nature of the area and the relatively normal 
growth patterns in the region, and that these data are reliable for the analysis presented herein. 

9.2.1.1 HISTORICAL CONTEXT   

The area surrounding the compressor station has a rich prehistoric context, as it is a location of pronounced 
spiritual and cultural importance for the nearby Native American tribes. The area has also played an important 
role historically for settlers and migrants to California, as the Topock/Needles area has been a primary crossing 
for the Colorado River for over 100 years. The reader is directed to Section 4.4, “Cultural Resources,” for a 
summary of the prehistoric, ethnographic, and historic details for the area. 

Current-Day Social and Cultural Context 

Towns neighboring the project area, like Needles, continued to survive by catering to travelers through the area, 
while other small towns, such as Topock and Golden Shores, grew (at least seasonally) with the emigration of 
retirees, recreationists, and other people in search of mild winters and sunny weather. Other neighboring 
communities have similar histories, including Bullhead City, which was originally a small port for steamboats 
moving along the Colorado River. Mining and the construction of Davis Dam helped grow the population in 
Bullhead City during the early to mid-20th century. Recently, however, the growth of Bullhead City is primarily 
due to the growth of neighboring Laughlin, Nevada (Bullheadcity.com 2009). 

The town of Lake Havasu City can also trace part of its history to the construction of Parker Dam, which created 
the lake for which the city is named. The area was used by the military as a recreation area, but was eventually 
abandoned after the war ended. The origin of the modern Lake Havasu City can be most directly traced to the 
endeavors of Robert McCulloch, an inventor, manufacturer, and oil baron, who decided to move his small engine 
testing facility to Lake Havasu in the 1960s. Struck by the natural beauty of the area, he purchased a large tract of 
land and built a chainsaw manufacturing plant in the city to spur growth. Meanwhile, McCulloch also began to 
market the remote area as a retreat area for the wealthy and created a lively resort and accommodation industry. 
Lake Havasu City is probably most famous, however, for being the home of the London Bridge, a granite bridge 
originally built over the Thames River in 1831, which was transplanted to Lake Havasu City for a cost of over 
$2,460,000 in the late 1960s (Holmes 2009). The bridge is now a key landmark in the city and a regional tourist 
attraction. 

As stated previously, the area surrounding the project location also includes reservations associated with three 
Native American tribes: Fort Mojave Indian Tribe (FMIT), Chemehuevi Indian Tribe, and the Colorado River 
Indian Tribes (CRIT). The FMIT Reservation is located north of the project area, with the vast majority of the 
lands located on the Arizona side of the Colorado River. Originally established in 1870, the main economic 
activity on the reservation is agriculture, with lands leased to large farming companies. Many Fort Mohave tribal 
members in the area live in the neighboring community of Mohave Valley. In addition to the typical service and 
retail industries common for a town of its size, Mohave Valley is home to the Spirit Mountain Casino and is just 
east of the Avi Resort and Casino (both casinos are on the FMIT Reservation). Other amenities in the area include 
a movie theatre, restaurants, entertainment venues, and the Mojave Resort Golf Club. The FMIT is also 
developing two subdivisions located on the reservation: Desert Springs, an active-adult community near Laughlin, 
and Mesquite Creek (Mohave Valley Chamber of Commerce 2009). 

The town of Parker is located near the CRIT Reservation and is the county seat of La Paz County, Arizona. The 
CRIT Reservation was established in 1865 for all Native Americans living along the river, which included 
Mojave, Chemehuevi, Navajo, and Hopi peoples. Assisted by the construction of the Grant-Dent Canal, 
agriculture was started on the reservation soon after. Early agricultural attempts were generally unsuccessful due 
to engineering and environmental challenges, and the area primarily remained a railroad stop into the 1940s when 
the agricultural industry began to flourish. The town of Parker was situated along the railroad line in 1909 and, by 
the 1950s, had emerged as a center for agricultural service and shipping. Today, the CRIT reservation is a key 
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agricultural area in the region. The town of Parker is a home to the BlueWater Resort and Casino (on the CRIT 
reservation), which includes 200 rooms and a 160-dock marina (Town of Parker 2009). 

The Chemehuevi Valley Reservation was established in 1907 to provide a homeland for the Chemehuevi people, 
who had been historically scattered by war with the Mojave in the mid-19th century. The creation of the Parker 
Dam, however, destroyed a large proportion of their reservation in 1940. Federal recognition was also rescinded 
and many Chemehuevi moved to Parker or nearby Lake Havasu City. Federal recognition was reestablished in 
1970, and a new reservation was established on the California side of the Colorado River. While the reservation is 
not densely populated, it is home to the Havasu Landing Resort and Casino, which hosts river recreation 
amenities, a campground, and events (Chemehuevi Indian Tribe 2009). 

Socioeconomic Context 

This section describes existing socioeconomic conditions for the region surrounding the project area to provide a 
baseline for assessing the potential effects of the proposed project. For example, the proposed project may affect 
local employment or economic activity in nearby communities or along the Colorado River through construction 
and operation of wells, pipelines, and roads. Demographics and selected economic indicators of social well-being 
also are presented to help provide context and put local conditions in perspective relative to statewide conditions. 

Socioeconomic statistics presented in this section include those areas immediately surrounding the proposed 
project area, including nearby communities, as well as areas where workers for the project area may reside. The 
combination of these two types of areas is meant to capture the locations where socioeconomic effects may be the 
most relevant, as effects may accrue to nearby residential areas, as well as to primary employment centers. The 
inclusion of these primary employment centers is important in a socioeconomic analysis because it is assumed 
that project impacts to socioeconomics (e.g., changes in employment) would affect these areas. In many cases, 
residential locations near a project area are also considered primary employment centers for that project location. 
Due to the rural nature of this project location, however, some locations outside of the immediate area house large 
proportions of workers in proximity to the project area. A Labor Shed Report provided by the U.S. Census Bureau 
for 2006 suggests that Bullhead City and Clark County, Nevada are two locations where substantial proportions of 
workers in the project area reside in the vicinity of the project area (U.S. Census Bureau 2009). As shown in 
Exhibit 9-1, these areas, in combination with the smaller communities in closer proximity to the project, form the 
Region of Influence (ROI) for socioeconomics. 

Population 

Table 9-5 shows the population of the communities within the ROI for the years 1990 and 2000. Overall, the 
communities in proximity to the project area exhibited a substantial amount of growth between 1990 and 2000, 
with the highest growth seen for the area that includes the towns of Topock and Golden Shores, Arizona. Other 
communities exhibiting large growth include Mojave Valley (96.7%), Lake Havasu City (72.1%), and Bullhead 
City (53.8%). The communities of Mesquite Creek and Mojave Ranch Estates were called out separately in the 
2000 U.S. Census, but were lumped together during the previous census, suggesting that these two communities 
also grew in the decade between censuses. Two of the three Native American reservations included in ROI 
exhibited some growth between 1990 and 2000, although this growth was somewhat lower than the amount 
experienced by the state as a whole. The population of the Chemehuevi Reservation and the community of 
Needles, California slightly dropped between 1990 and 2000. Of the surrounding counties, Clark County 
exhibited the largest growth between 1990 and 2000, although much of this growth can likely be attributed to the 
growth of the Las Vegas metropolitan area. For those counties in closer proximity to the project area, there was a 
higher amount of growth in the Arizona counties of La Paz and Mohave than the California counties of Riverside 
and San Bernardino. Overall, these growth rates suggest a higher rate of growth for Arizona and its communities 
than for California during the same time period, with the entire region experiencing at least some growth despite 
pockets of reduced population. 
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Table 9-5 
Total Population and Population Growth, 1990 and 2000 

Communities 1990 Total 2000 Total Growth 1990-2000 Average Annual Growth 

Bullhead City, AZ 21,951 33,769 53.8% 5.4% 

Lake Havasu, AZ 24,363 41,938 72.1% 7.2% 

Mesquite Creek, AZ ** 205 ** ** 

Mojave Ranch Estates, AZ ** 28 ** ** 

Mojave Valley, AZ 6,962 13,694 96.7% 9.7% 

Parker, AZ 2,897 3,140 8.4% 0.8% 

Topock and Golden Shores, AZ* 918 2,089 127.6% 12.8% 

Needles, CA 5,191 4,830 -7.0% -0.7% 

Native American Reservations     

Colorado River Indian Tribes 7,865 9,201 17.0% 1.7% 

Fort Mojave Indian Tribe 758 1,043 37.6% 3.8% 

Chemehuevi 358 345 -3.6% -0.4% 

Counties     

La Paz, AZ 13,844 19,715 42.4% 4.2% 

Mohave, AZ 93,497 155,032 65.8% 6.6% 

Riverside, CA 1,170,413 1,545,387 32.0% 3.2% 

San Bernardino, CA 1,418,380 1,709,434 20.5% 2.1% 

Clark, NV 741,459 1,375,765 85.5% 8.6% 

States     

Arizona 3,665,228 5,130,632 40.0% 4.0% 

California 29,760,021 33,871,648 13.8% 1.4% 

Nevada 1,201,833 1,998,257 66.3% 6.6% 

Notes: 

*  Comprised of Block Group 9405.6 and 9520.3 (2000); Block Group 9521.2 and 9521.3 (1990) 

** Data unavailable for 1990 

Source: U.S. Census Bureau 1990, 2000 

 

Table 9-6 presents the racial and ethnic breakdown of the total population for nearby communities, Native 
American reservations, surrounding counties, and the states of Arizona, California, and Nevada. Many of the 
communities near the proposed project location exhibit high proportions of white residents, with the communities 
of Topock and Golden Shores, Lake Havasu City, Mesquite Creek, Mojave Valley, Bullhead City, and Needles all 
exhibiting proportions higher than 77%. These proportions are larger than those exhibited by Arizona, California, 
or Nevada as a whole, although Mohave County exhibits a white proportion of 90.1%. Expectedly, high 
proportions of Native American residents are seen within the Native American Reservations included in the ROI, 
with 53.9%of FMIT residents, 43.2%of Chemehuevi residents, and 24.9%of CRIT residents responding as 
American Indian or Alaska Native. The community of Parker also exhibited a large proportion of American 
Indian or Alaska Native residents (23.1%), most likely due to its proximity to the CRIT reservation. 
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Table 9-6 
Race and Ethnicity, 2000 

Communities 
White 

Black or  
African  

American 

American  
Indian or  

Alaska Native 
Asian 

Native 
Hawaiian or 

Pacific 
Islander 

Some Other  
Race 

Two or More  
Races 

Hispanic Total Population 

No. % No. % No. % No. % No. % No. % No. % No. % No. % 

Bullhead City, AZ 28,896 85.6 340 1.0 452 1.3 339 1.0 25 0.1 2,787 8.3 930 2.8 6,807 20.2 33,769 100.0 

Lake Havasu, AZ 39,568 94.3 129 0.3 291 0.7 245 0.6 41 0.1 1,051 2.5 613 1.5 3,298 7.9 41,938 100.0 

Mesquite Creek, AZ 190 92.7 2 1.0 2 1.0 1 0.5 0 0.0 4 2.0 6 2.9 15 7.3 205 100.0 

Mojave Ranch 
Estates, AZ 

13 46.4 0 0.0 7 25.0 0 0.0 0 0.0 4 14.3 4 14.3 22 78.6 28 100.0 

Mojave Valley, AZ 12,433 90.8 62 0.5 320 2.3 129 0.9 16 0.1 447 3.3 287 2.1 1,640 12.0 13,694 100.0 

Parker, AZ 1,948 62.0 59 1.9 725 23.1 27 0.9 5 0.2 234 7.5 142 4.5 935 29.8 3,140 100.0 

Topock and Golden 
Shores, AZ 

2,004 95.9 10 0.5 19 0.9 8 0.4 3 0.1 19 0.9 26 1.2 109 5.2 2,089 100.0 

Needles, CA 3,761 77.9 78 1.6 338 7.0 69 1.4 6 0.1 308 6.4 270 5.6 887 18.4 4,830 100.0 

Native American Reservations 

Colorado River 
Indian Tribe 

4,957 53.9 120 1.3 2,292 24.9 48 0.5 8 0.1 1,445 15.7 331 3.6 2,940 32.0 9,201 100.0 

Fort Mojave Indian 
Tribe 

402 38.5 3 0.3 559 53.6 2 0.2 0 0.0 36 3.5 41 3.9 261 25.0 1,043 100.0 

Chemehuevi 158 45.8 1 0.3 149 43.2 0 0.0 0 0.0 16 4.6 21 6.1 77 22.3 345 100.0 

Counties                   

La Paz, AZ 14,619 74.2 155 0.8 2,470 12.5 80 0.4 19 0.1 1,844 9.4 528 2.7 4,420 22.4 19,715 100.0 

Mohave, AZ 139,616 90.1 833 0.5 3,733 2.4 1,186 0.8 168 0.1 6,200 4.0 3,296 2.1 17,182 11.1 155,032 100.0 

Riverside, CA 1,013,478 65.6 96,421 6.2 18,168 1.2 56,954 3.7 3,902 0.3 288,868 18.7 67,596 4.4 559,575 36.2 1,545,387 100.0 

San Bernardino, CA 1,006,960 58.9 155,348 9.1 19,915 1.2 80,217 4.7 5,110 0.3 355,843 20.8 86,041 5.0 669,387 39.2 1,709,434 100.0 

Clark, NV 984,796 71.6 124,885 9.1 10,895 0.8 72,547 5.3 6,412 0.5 118,465 8.6 57,765 4.2 302,143 22.0 1,375,765 100.0 

States                   

Arizona 3,873,611 75.5 158,873 3.1 255,879 5.0 92,236 1.8 6,733 0.1 596,774 11.6 146,526 2.9 1,295,617 25.3 5,130,632 100.0 

California 20,170,059 59.5 2,263,882 6.7 333,346 1.0 3,697,513 10.9 116,961 0.3 5,682,241 16.8 1,607,646 4.7 10,966,556 32.4 33,871,648 100.0 

Nevada 1,501,886 75.2 135,477 6.8 26,420 1.3 90,266 4.5 8,426 0.4 159,354 8.0 76,428 3.8 393,970 19.7 1,998,257 100.0 

Source: U.S. Census Bureau 2000 
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Proportions of Hispanic residents shown in the census data range from 19.7% in Nevada to 32.4% in California. 
Among the counties, the area with the highest proportion of Hispanic residents is San Bernardino County 
(39.2%), followed by Riverside County (36.2%). The county with the lowest proportion of Hispanic residents was 
Mohave County in Arizona (11.1%). Among the local communities and Native American reservations, the 
proportion of Hispanic residents was highest in Mojave Ranch Estates (78.6%), although the small population in 
this community tends to overstate relative percentages. Among communities with sizable populations, the highest 
proportions are seen on the CRIT reservation and in neighboring Parker, with 32.0% and 29.8% of the population 
reported as Hispanic, respectively. 

Table 9-7 presents the distribution of sex and age among the communities and Native American reservations 
within the ROI, as well as the surrounding counties and states. The proportions of males and females among the 
different geographies is relatively equal, suggesting that the communities and Native American reservations 
within the ROI are not overwhelming skewed by outside socioeconomic forces. The distributions of age among 
the states of Arizona, California, and Nevada are relatively similar, with peak percentages in the 18-39 year old 
age range, and proportions of senior citizens ranging from 10.6 % in California to 13.0 in Arizona. The counties 
of Riverside, San Bernardino, and Clark have similar proportions of senior citizens, ranging between 8.6% and 
12.7%. The two Arizona counties present in the data, La Paz and Mohave, have much higher proportions of senior 
citizens compared to neighboring counties and the states as a whole, exhibiting proportions of 25.8%and 25.5%, 
respectively, reflecting the retirement-oriented community lifestyle present in these counties. Among the 
communities and Native American reservations within the ROI, proportions of children and senior citizens are 
both higher than the state averages, although the proportions of senior citizens on the CRIT and FMIT 
reservations are smaller than surrounding La Paz and Mohave counties. It should be noted that, when taken 
together, the communities and Native American reservations have a much higher proportion of residents aged 40-
64, with an overall age breakdown more similar to the counties of Mohave and La Paz than other counties. 

Table 9-8 presents the number of households and average household size among the communities and Native 
American reservations within the ROI, as well as the surrounding counties and states. Average household size 
among the states ranges from 2.87 in California to 2.62 in Nevada, with an average household size in Arizona of 
2.64. Among the counties, La Paz and Mohave have smaller average household sizes than the Californian 
counties included in the table. This trend is not necessarily exhibited by the communities and Native American 
reservations within the ROI, however, with average household size ranging from 4.67 in Mojave Ranch Estates, 
to 1.93 in Mesquite Creek. Among those communities having more than 1,000 households, the range is less 
extreme, with Topock and Golden Shores exhibiting average household sizes of between 1.95 and 2.1, and Parker 
exhibiting an average household size of 2.93. 

Employment 

Table 9-9a presents a range of employment data for the communities and Native American reservations within the 
ROI, and Table 9-9b presents the same information for the surrounding counties and states. This information 
includes employment status, occupations and industries, and class of worker. Among the communities and 
reservations included, there is a wide range in the percentages of residents in the labor force. For example, the 
communities of Mojave Ranch Estates and Parker exhibit relatively high proportions (89.5% and 70.0%, 
respectively), when compared to the surrounding counties. Other communities, however, such as Topock and 
Golden Shores (both at 37.7%) and Mesquite Creek (32.3%), exhibit lower proportions. The labor force in the 
counties of La Paz and Mohave counties also is relatively low, compared to other counties included in the table 
and Arizona as a whole. 

This information, coupled with the age-related information presented above, reinforces the suggestion that there 
are substantial clusters of retired residents in the ROI, although there are sizeable labor forces in the communities 
of Mohave Valley (56.9%), Bullhead City (56.5%), Lake Havasu City (50.4%), Needles (50.1%), and on all three 
Native American reservations (ranging from 58.8% to 55.2%). 
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Table 9-7 
Sex and Age Distribution, 2000 

Communities 
Male Female Ages 0-17 Ages 18-39 Ages 40-64 Ages 65+ 

No. % No. % No. % No. % No. % No. % 

Bullhead City, AZ 16,768 49.7 17,001 50.3 7,594 22.5 8,477 25.1 11,219 33.2 6,479 19.2

Lake Havasu, AZ 20,624 49.2 21,314 50.8 8,151 19.4 8,636 20.6 14,456 34.5 10,695 25.5

Mesquite Creek, AZ 99 48.3 106 51.7 13 6.3 11 5.4 89 43.4 92 44.9

Mojave Ranch 
Estates, AZ 

11 39.3 17 60.7 12 42.9 8 28.6 8 28.6 0 0.0 

Mojave Valley, AZ 6,912 50.5 6,782 49.5 3,366 24.6 3,254 23.8 4,820 35.2 2,254 16.5

Parker, AZ 1,521 48.4 1,619 51.6 1,030 32.8 847 27.0 967 30.8 296 9.4 

Topock and Golden 
Shores, AZ 

1,059 50.7 1,030 49.3 286 13.7 291 13.9 778 37.2 734 35.1

Needles, CA 2,375 49.2 2,455 50.8 1,332 27.6 1,152 23.9 1,588 32.9 758 15.7

Native American Reservations 

Colorado River Indian 
Tribe 

4,653 50.6 4,548 49.4 2,643 28.7 2,428 26.4 2,690 29.2 1,440 15.7

Fort Mojave Indian 
Tribe 

522 50.0 521 50.0 334 32.0 272 26.1 293 28.1 144 13.8

Chemehuevi 171 49.6 174 50.4 91 26.4 56 16.2 117 33.9 81 23.5

Counties             

La Paz, AZ 10,123 51.3 9,592 48.7 4,159 21.1 3,987 20.2 6,481 32.9 5,088 25.8

Mohave, AZ 77,099 49.7 77,933 50.3 35,860 23.1 35,359 22.8 52,085 33.6 31,728 20.5

Riverside, CA 769,384 49.8 776,003 50.2 468,691 30.3 470,874 30.5 409,858 26.5 195,964 12.7

San Bernardino, CA 853,024 49.9 856,410 50.1 552,047 32.3 557,829 32.6 453,099 26.5 146,459 8.6 

Clark, NV 699,728 50.9 676,037 49.1 351,770 25.6 465,350 33.8 411,746 29.9 146,899 10.7

States             

Arizona 2,561,057 49.9 2,569,575 50.1 1,366,947 26.6 1,649,453 32.1 1,446,393 28.2 667,839 13.0

California 16,874,892 49.8 16,996,756 50.2 9,249,829 27.3 11,409,835 33.7 9,616,326 28.4 3,595,658 10.6

Nevada 1,018,051 50.9 980,206 49.1 511,799 25.6 652,229 32.6 615,300 30.8 218,929 11.0

Source: U.S. Census Bureau 2000 
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Table 9-8 
Households and Average Household Size, 2000 

Communities Households Average Household Size 

Bullhead City, AZ 13,909 2.42 

Lake Havasu, AZ 17,911 2.32 

Mesquite Creek, AZ 106 1.93 

Mojave Ranch Estates, AZ 6 4.67 

Mojave Valley, AZ 5,217 2.61 

Parker, AZ 1,064 2.93 

Topock and Golden Shores, AZ 1,028 1.95 - 2.10 

Needles, CA 1,940 2.48 

Native American Reservations   

Colorado River Indian Tribe 3,271 2.73 

Fort Mojave Indian Tribe 337 3.04 

Chemehuevi 157 2.2 

Counties   

La Paz, AZ 8,362 2.32 

Mohave, AZ 62,809 2.45 

Riverside, CA 506,218 2.98 

San Bernardino, CA 528,594 3.15 

Clark, NV 512,253 2.65 

States   

Arizona 1,901,327 2.64 

California 11,502,870 2.87 

Nevada 751,165 2.62 

Source: U.S. Census Bureau 2000 
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Unemployment percentages, taken as a percent of the civilian labor force, are greatest on the CRIT Reservation 
(9.6%), with the neighboring community of Parker also exhibiting a relatively high percentage of 8.5%. Topock and 
Golden Shores also exhibit a high proportion of unemployed residents at 9.4%. These figures exceed proportions 
seen among the counties and states included in the table, although San Bernardino and La Paz counties have 
percentages of 8.0% or higher. It should be noted that the Chemehuevi and FMIT reservations also exhibit 
proportions of unemployed workers higher than other communities in the ROI, at 8.5% and 7.2%, respectively. 

Occupations within the communities and Native American reservations within the ROI are typically concentrated 
in the service fields, with the communities of Bullhead City, Mojave Ranch Estates, Topock and Golden Shores, 
Needles, and all three Native American reservations exhibiting the highest percentages in this occupation 
grouping. Other communities have substantial proportions of residents in the service field, although the highest 
proportion is in the sales and office fields. These communities include Lake Havasu City, Mesquite Creek, 
Mohave Valley, and Parker. Despite the prevalence of farmland in the region, occupations in farming are not 
heavily concentrated in any one community2, although higher proportions are seen among the Native American 
reservations in the ROI. This trend may be attributable to seasonal variation in agricultural labor eluding the U.S. 
Census, or it may be attributable to the type of agriculture in the region, which may not be especially labor 
intensive. 

Employment by Iindustryies among the communities and Native American reservations within the ROI are is 
typically concentrated in the arts, entertainment, recreation, accommodation, and food service. The highest 
proportion of employees in these fields is in Bullhead City, although high proportions are also seen in Mojave 
Ranch Estates, Mesquite Creek, Topock and Golden Shores, and the Chemehuevi reservation. In those 
communities where arts, entertainment, recreation, accommodation, and food service are not the primary 
industries, educational, health, and social services tend to be the primary industries. This is true for Lake Havasu 
City, Parker, Needles, and the CRIT reservation. It should also be noted that retail trade, while not the primary 
industry in any community or Native American reservation, comprises a substantial proportion of employed 
residents in much of the ROI. The majority of the workers in the ROI are considered private wage and salary 
workers, although higher proportions of government workers are generally located on the Native American 
reservations included in the ROI, as well as the community of Parker (which neighbors the CRIT reservation). 

Income 

Table 9-10 presents the household income and median household income for the communities and Native 
American reservations within the ROI, as well as the surrounding counties and states. Exhibit 9-2 presents a 
graphical representation of the distribution of household income across the various geographies, with the 
exception of Mojave Ranch Estates. As can be seen in Table 9-11 and Exhibit 9-2, the proportion of those 
household incomes over $100,000 within the communities and Native American reservations is typically less than 
what is seen statewide in Arizona, California, and Nevada. The counties of Riverside, San Bernardino, and Clark 
also demonstrate high proportions of residents earning over $100,000, although La Paz and Mohave counties have 
proportions similar to many of the communities and Native American reservations included in the ROI.  
Exhibit 9-2 suggests that, of the communities and Native American reservations included, the proportions of 
residents earning between $10,000 and $49,999 are typically greater than those seen in the surrounding counties 
and states. The median household income for the communities and Native American reservations within the ROI 
ranges from $19,750 on the Chemehuevi reservation, to $42,917 in Mojave Ranch Estates. The highest median 
household income for a community of more than 1,000 households is Lake Havasu City ($36,499), while the 
lowest is in the Topock and Golden Shores area ($24,968). 

Per capita income and poverty information is presented for the communities and Native American reservations in 
Table 9-11. The table also includes information for the surrounding counties and the states as a whole. On the 
whole, per capita income among the communities in the ROI is lower than the state averages, as are the averages  

                                                      
2 With the exception of Mojave Ranch Estates, which exhibits a proportion of 23.5%. The small size of this community, 

however, overstates relative percentages. 
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Table 9-9a 
Labor Force Characteristics, 2000 

Subject 

COMMUNITIES NATIVE AMERICAN RESERVATIONS 

Bullhead City, AZ Lake Havasu, AZ 
Mesquite  
Creek, AZ 

Mojave Ranch  
Estates, AZ 

Mojave Valley, AZ Parker, AZ 
Topock and Golden  

Shores, AZ 
Needles, CA CRIT FMIT Chemehuevi 

No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % No. % 
Employment Status                       

Population 16 Years and Over 27,092 100.0 34,720 100.0 223 100.0 19 100.0 10,613 100.0 2,244 100.0 1,881 100.0 3,687 100.0 6,852 100.0 704 100.0 240 100.0 

In Labor Force 15,313 56.5 17,513 50.4 72 32.3 17 89.5 6,038 56.9 1,571 70.0 709 37.7 1,848 50.1 3,779 55.2 391 55.5 141 58.8 

Civilian Labor Force 15,313 56.5 17,496 50.4 72 32.3 17 89.5 6,038 56.9 1,568 69.9 709 37.7 1,837 49.8 3,776 55.1 391 55.5 141 58.8 

Employed 14,321 52.9 16,536 47.6 69 30.9 17 89.5 5,687 53.6 1,434 63.9 642 34.1 1,728 46.9 3,413 49.8 363 51.6 129 53.8 

Unemployed 992 3.7 960 2.8 3 1.3 0 0.0 351 3.3 134 6.0 67 3.6 109 3.0 363 5.3 28 4.0 12 5.0 

Percent of Civilian Labor Force  6.5  5.5  4.2  0.0  5.8  8.5  9.4  5.9  9.6  7.2  8.5 

Armed Forces 0 0.0 17 0.0 0 0.0 0 0.0 0 0.0 3 0.1 0 0.0 11 0.3 3 0.0 0 0.0 0 0.0 

Not in Labor Force 11,779 43.5 17,207 49.6 151 67.7 2 10.5 4,575 43.1 673 30.0 1,172 62.3 1,839 49.9 3,073 44.8 313 44.5 99 41.3 

Occupation                       

Management and Professional 2,373 16.6 3,784 22.9 16 23.2 6 35.3 1,027 18.1 405 28.2 106 16.5 385 22.3 768 22.5 68 18.7 18 14.0 

Service 5,498 38.4 3,089 18.7 16 23.2 7 41.2 1,502 26.4 350 24.4 205 31.9 539 31.2 837 24.5 102 28.1 52 40.3 

Sales and Office 3,839 26.8 5,141 31.1 32 46.4 0 0.0 1,745 30.7 354 24.7 164 25.5 283 16.4 830 24.3 91 25.1 25 19.4 

Farming, Fishing, and Forestry 83 0.6 14 0.1 0 0.0 4 23.5 40 0.7 36 2.5 0 0.0 0 0.0 233 6.8 24 6.6 4 3.1 

Construction, Extraction, and Maintenance 1,437 10.0 2,295 13.9 2 2.9 0 0.0 753 13.2 126 8.8 88 13.7 214 12.4 304 8.9 39 10.7 11 8.5 

Production, Transportation, and Material Moving 1,091 7.6 2,213 13.4 3 4.3 0 0.0 620 10.9 163 11.4 79 12.3 307 17.8 441 12.9 39 10.7 19 14.7 

Industry                       

Agriculture, Forestry, Fishing and Hunting, and Mining 108 0.8 52 0.3 0 0.0 7 41.2 89 1.6 59 4.1 2 0.3 8 0.5 361 10.6 41 11.3 0 0.0 

Construction 902 6.3 1,752 10.6 3 4.3 0 0.0 593 10.4 54 3.8 76 11.8 79 4.6 177 5.2 33 9.1 4 3.1 

Manufacturing 300 2.1 1,529 9.2 5 7.2 0 0.0 173 3.0 58 4.0 21 3.3 32 1.9 127 3.7 8 2.2 4 3.1 

Wholesale Trade 140 1.0 328 2.0 0 0.0 0 0.0 167 2.9 12 0.8 3 0.5 13 0.8 36 1.1 0 0.0 3 2.3 

Retail Trade 1,780 12.4 2,717 16.4 12 17.4 0 0.0 844 14.8 146 10.2 74 11.5 160 9.3 392 11.5 28 7.7 6 4.7 

Transportation and Warehousing, and Utilities 404 2.8 965 5.8 3 4.3 0 0.0 455 8.0 87 6.1 46 7.2 270 15.6 166 4.9 15 4.1 11 8.5 

Information 235 1.6 263 1.6 0 0.0 0 0.0 54 0.9 23 1.6 7 1.1 7 0.4 46 1.3 10 2.8 0 0.0 

Finance, Insurance, Real Estate, and Rental/Leasing 575 4.0 1,117 6.8 9 13.0 3 17.6 235 4.1 73 5.1 9 1.4 65 3.8 104 3.0 15 4.1 22 17.1 

Professional, Scientific, Management, Administrative, and Waste 
Management Services 

524 3.7 994 6.0 3 4.3 0 0.0 254 4.5 40 2.8 35 5.5 70 4.1 130 3.8 7 1.9 3 2.3 

Educational, Health, and Social Services 1,530 10.7 2,588 15.7 7 10.1 0 0.0 807 14.2 362 25.2 72 11.2 472 27.3 671 19.7 39 10.7 16 12.4 

Arts, Entertainment, Recreation, Accommodation, and Food Service 6,899 48.2 2,483 15.0 27 39.1 7 41.2 1,595 28.0 254 17.7 217 33.8 375 21.7 631 18.5 105 28.9 46 35.7 

Other Services (except Public Administration) 606 4.2 990 6.0 0 0.0 0 0.0 193 3.4 63 4.4 38 5.9 76 4.4 148 4.3 15 4.1 2 1.6 

Public Administration 318 2.2 758 4.6 0 0.0 0 0.0 228 4.0 203 14.2 42 6.5 101 5.8 424 12.4 47 12.9 12 9.3 

Class of Worker                       

Private Wage and Salary 12,318 86.0 12,878 77.9 67 97.1 14 82.4 4,621 81.3 806 56.2 513 79.9 1,281 74.1 2,058 60.3 283 78.0 73 56.6 

Government 1,228 8.6 2,066 12.5 2 2.9 3 17.6 703 12.4 554 38.6 91 14.2 365 21.1 1,117 32.7 77 21.2 41 31.8 

Self-employed 722 5.0 1,528 9.2 0 0.0 0 0.0 344 6.0 72 5.0 35 5.5 82 4.7 227 6.7 3 0.8 15 11.6 

Unpaid Family 53 0.4 64 0.4 0 0.0 0 0.0 19 0.3 2 0.1 3 0.5 0 0.0 11 0.3 0 0.0 0 0.0 

Source: U.S. Census Bureau 2000 
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Table 9-9b 
Labor Force Characteristics, 2000 

Subject 

COUNTIES STATES 

La Paz, AZ Mohave, AZ Riverside, CA San Bernardino, CA Clark, NV Arizona California Nevada 

No. % No. % No. % No. % No. % No. % No. % No. % 
Employment Status                 

Population 16 Years and Over 16,134 100.0 123,257 100.0 1,124,807 100.0 1,214,368 100.0 1,058,120 100.0 3,907,229 100.0 25,596,144 100.0 1,538,516 100.0 

In Labor Force 7,142 44.3 65,081 52.8 654,387 58.2 735,589 60.6 688,917 65.1 2,387,139 61.1 15,977,879 62.4 1,003,293 65.2 

Civilian Labor Force 7,139 44.2 65,048 52.8 651,952 58.0 721,185 59.4 682,073 64.5 2,366,372 60.6 15,829,202 61.8 995,200 64.7 

Employed 6,567 40.7 60,517 49.1 602,856 53.6 661,272 54.5 637,339 60.2 2,233,004 57.2 14,718,928 57.5 933,280 60.7 

Unemployed 572 3.5 4,531 3.7 49,096 4.4 59,913 4.9 44,734 4.2 133,368 3.4 1,110,274 4.3 61,920 4.0 

Percent of Civilian Labor Force  8.0  7.0  7.5  8.3  6.6  5.6  7.0  6.2 

Armed Forces 3 0.0 33 0.0 2,435 0.2 14,404 1.2 6,844 0.6 20,767 0.5 148,677 0.6 8,093 0.5 

Not in Labor Force 8,992 55.7 58,176 47.2 470,420 41.8 478,779 39.4 369,203 34.9 1,520,090 38.9 9,618,265 37.6 535,223 34.8 

Occupation                 

Management and Professional 1,565 23.8 12,366 20.4 167,739 27.8 186,096 28.1 155,520 24.4 730,001 32.7 5,295,069 36.0 239,717 25.7 

Service 1,537 23.4 15,237 25.2 105,446 17.5 104,728 15.8 171,589 26.9 362,547 16.2 2,173,874 14.8 229,795 24.6 

Sales and Office 1,562 23.8 16,892 27.9 163,095 27.1 180,447 27.3 177,727 27.9 636,970 28.5 3,939,383 26.8 257,647 27.6 

Farming, Fishing, and Forestry 349 5.3 261 0.4 9,499 1.6 3,040 0.5 653 0.1 13,893 0.6 196,695 1.3 2,499 0.3 

Construction, Extraction, and Maintenance 726 11.1 7,989 13.2 70,974 11.8 74,519 11.3 71,502 11.2 245,578 11.0 1,239,160 8.4 106,600 11.4 

Production, Transportation, and Material Moving 828 12.6 7,772 12.8 86,103 14.3 112,442 17.0 60,348 9.5 244,015 10.9 1,874,747 12.7 97,022 10.4 

Industry                 

Agriculture, Forestry, Fishing and Hunting, and Mining 575 8.8 602 1.0 13,063 2.2 5,934 0.9 1,724 0.3 32,676 1.5 282,717 1.9 14,938 1.6 

Construction 387 5.9 5,849 9.7 55,751 9.2 49,517 7.5 62,115 9.7 193,464 8.7 915,023 6.2 86,327 9.2 

Manufacturing 314 4.8 4,266 7.0 72,837 12.1 84,166 12.7 23,478 3.7 228,590 10.2 1,930,141 13.1 45,794 4.9 

Wholesale Trade 81 1.2 1,308 2.2 21,400 3.5 27,174 4.1 15,064 2.4 73,441 3.3 596,309 4.1 25,121 2.7 

Retail Trade 834 12.7 8,328 13.8 76,466 12.7 84,460 12.8 71,237 11.2 273,864 12.3 1,641,243 11.2 105,382 11.3 

Transportation and Warehousing, and Utilities 324 4.9 3,476 5.7 31,683 5.3 46,776 7.1 32,410 5.1 111,186 5.0 689,387 4.7 48,102 5.2 

Information 114 1.7 978 1.6 13,956 2.3 14,961 2.3 14,464 2.3 62,577 2.8 577,463 3.9 20,969 2.2 

Finance, Insurance, Real Estate, and Rental/Leasing 236 3.6 2,770 4.6 34,348 5.7 36,860 5.6 43,631 6.8 175,311 7.9 1,016,916 6.9 60,216 6.5 

Professional, Scientific, Management, Administrative, and Waste 
Management Services 

309 4.7 3,133 5.2 51,577 8.6 50,726 7.7 58,783 9.2 229,660 10.3 1,711,625 11.6 82,172 8.8 

Educational, Health, and Social Services 1,069 16.3 9,070 15.0 113,407 18.8 140,063 21.2 74,923 11.8 402,183 18.0 2,723,928 18.5 119,967 12.9 

Arts, Entertainment, Recreation, Accommodation, and Food Service 1,229 18.7 15,020 24.8 59,131 9.8 49,494 7.5 191,596 30.1 225,129 10.1 1,204,211 8.2 245,679 26.3 

Other Services (except Public Administration) 265 4.0 2,980 4.9 30,166 5.0 34,428 5.2 24,656 3.9 103,305 4.6 761,154 5.2 36,742 3.9 

Public Administration 830 12.6 2,737 4.5 29,071 4.8 36,713 5.6 23,258 3.6 121,618 5.4 668,811 4.5 41,871 4.5 

Class of Worker                 

Private Wage and Salary 4,058 61.8 47,911 79.2 456,252 75.7 493,910 74.7 541,158 84.9 1,743,777 78.1 11,257,393 76.5 769,055 82.4 

Government 1,921 29.3 7,934 13.1 93,494 15.5 118,500 17.9 68,189 10.7 339,554 15.2 2,158,071 14.7 116,296 12.5 

Self-employed 577 8.8 4,435 7.3 50,874 8.4 46,468 7.0 26,614 4.2 143,564 6.4 1,249,530 8.5 45,578 4.9 

Unpaid Family 11 0.2 237 0.4 2,236 0.4 2,394 0.4 1,378 0.2 6,109 0.3 53,934 0.4 2,351 0.3 

Source: U.S. Census Bureau 2000 
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for the counties included in Table 9-12. Excluding the small population in Mojave Ranch Estates, the per capita 
incomes among the communities range from $15,016 in Parker to $20,517 in Mesquite Creek. For those 
communities with more than 1,000 residents, the highest per capita income is in Lake Havasu City, at $20,403. In 
all cases, per capita income among those living on Native American reservations is lower than the outside 
communities in the ROI, ranging from $12,621 on the CRIT reservation to $13,130 on the Chemehuevi 
reservation. The proportion of those with incomes below the poverty level also is generally greater on the Native 
American reservations included in the ROI, ranging from 21.8% on the CRIT reservation to 30.7% on the 
Chemehuevi reservation. The City of Needles also has a relatively high proportion of residents with income below 
poverty, at 26.1%. In general, the percentage of residents with income below the poverty level is similar to those 
seen by the surrounding counties as a whole, which range from 10.8% in Clark to 19.6% in La Paz. 

 

 

Source: U.S. Census Bureau 2000 
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Table 9-10 
Household Income and Median Household Income, 1999 

Communities 

Less than 
$10,000 

$10,000 -  
$24,999 

$25,000 -  
$49,999 

$50,000 -  
$74,999 

$75,000 -  
$99,999 

$100,000 -  
$199,999 

$200,000  
or More 

Median 
Household 

Income No. % No. % No. % No. % No. % No. % No. % 

Bullhead City, AZ 1,304 9.4 4,430 31.9 5,100 36.7 1,868 13.4 650 4.7 400 2.9 150 1.1 $30,221 

Lake Havasu, AZ 1,127 6.3 4,317 24.2 6,599 37.0 3,119 17.5 1,377 7.7 1,033 5.8 265 1.5 $36,499 

Mesquite Creek, AZ 12 9.7 29 23.4 52 41.9 22 17.7 3 2.4 6 4.8 0 0.0 $33,125 

Mojave Ranch Estates, AZ 0 0.0 0 0.0 5 100.0 0 0.0 0 0.0 0 0.0 0 0.0 $42,917 

Mojave Valley, AZ 334 6.4 1,362 25.9 2,007 38.2 911 17.4 449 8.6 159 3.0 28 0.5 $34,321 

Parker, AZ 97 9.1 251 23.6 391 36.8 198 18.6 88 8.3 32 3.0 5 0.5 $34,625 

Topock and Golden Shores, AZ 143 13.5 370 34.9 325 30.7 169 16.0 27 2.5 21 2.0 4 0.4 $26,848 - $24,968 

Needles, CA 340 17.2 625 31.6 474 24.0 324 16.4 141 7.1 68 3.4 5 0.3 $26,108 

Native American Reservations                

Colorado River Indian Tribe 474 14.5 1,036 31.6 1,097 33.5 421 12.8 152 4.6 89 2.7 9 0.3 $27,354 

Fort Mojave Indian Tribe 51 14.9 99 28.9 114 33.3 47 13.7 15 4.4 16 4.7 0 0.0 $26,875 

Chemehuevi 34 24.1 48 34.0 43 30.5 7 5.0 2 1.4 2 1.4 5 3.5 $19,750 

Counties                

La Paz, AZ 1,329 15.8 2,715 32.4 2,701 32.2 997 11.9 345 4.1 256 3.1 49 0.6 $25,839 

Mohave, AZ 6,123 9.8 17,960 28.6 22,307 35.5 9,529 15.2 3,906 6.2 2,350 3.7 621 1.0 $31,521 

Riverside, CA 43,183 8.5 99,596 19.7 145,501 28.7 100,840 19.9 56,058 11.1 51,793 10.2 9,810 1.9 $42,887 

San Bernardino, CA 47,943 9.1 103,603 19.6 154,752 29.3 107,689 20.4 56,907 10.8 50,952 9.6 6,993 1.3 $42,066 

Clark, NV 36,317 7.1 89,725 17.5 160,201 31.2 110,363 21.5 57,155 11.1 48,137 9.4 10,816 2.1 $44,616 

States                

Arizona 163,221 8.6 385,162 20.3 598,502 31.5 365,024 19.2 184,026 9.7 166,994 8.8 38,696 2.0 $40,558 

California 967,089 8.4 1,967,026 17.1 3,061,046 26.6 2,202,873 19.1 1,326,569 11.5 1,577,866 13.7 409,551 3.6 $47,493 

Nevada 53,981 7.2 131,955 17.5 234,466 31.2 163,415 21.7 83,304 11.1 68,976 9.2 15,880 2.1 $44,581 

Source: U.S. Census Bureau 2000 



 

Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 9-25 Other Informational Analysis 

January 18, 2011 

Table 9-11 
Per Capita Income and Low-Income Residents, 1999 

Communities Per Capita Income Income Below Poverty Level 

Bullhead City, AZ $16,250 5,074 15.1% 

Lake Havasu, AZ $20,403 3,946 9.5% 

Mesquite Creek, AZ $20,517 15 6.7% 

Mojave Ranch Estates, AZ $8,359 0 0.0% 

Mojave Valley, AZ $16,287 1,473 11.0% 

Parker, AZ $15,016 460 14.7% 

Topock and Golden Shores, AZ $16,372 - $16,006 315 14.9% 

Needles, CA $15,156 1,263 26.1% 

Native American Reservations    

Colorado River Indian Tribe $12,621 1,939 21.8% 

Fort Mojave Indian Tribe $12,776 228 22.6% 

Chemehuevi $13,130 100 30.7% 

Counties    

La Paz, AZ $14,916 3,798 19.6% 

Mohave, AZ $16,788 21,252 13.9% 

Riverside, CA $18,689 214,084 14.2% 

San Bernardino, CA $16,856 263,412 15.8% 

Clark, NV $21,785 145,855 10.8% 

States    

Arizona $20,275 698,669 13.9% 

California $22,711 4,706,130 14.2% 

Nevada $21,989 205,685 10.5% 

Source: U.S. Census Bureau 2000 
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Table 9-12 
Annual Output and Employment by Sector for the Five-County Region, 2008 

Industry Sector 
Output Employment 

$ Millions Percent Jobs Percent 

Agriculture, Forestry, Fishing, and Hunting $3,119 0.8 22,708 0.8 

Mining $1,201 0.3 3,460 0.1 

Utilities $6,447 1.7 8,927 0.3 

Construction $37,337 10.0 247,583 8.7 

Manufacturing $52,802 14.2 145,855 5.1 

Wholesale Trade $15,240 4.1 90,874 3.2 

Retail Trade $25,058 6.7 338,248 11.9 

Transportation and Warehousing $14,824 4.0 113,833 4.0 

Information $11,756 3.2 32,649 1.1 

Finance and Insurance $17,247 4.6 92,329 3.2 

Real Estate and Rental $43,600 11.7 179,728 6.3 

Professional, Scientific, and Technical Services $16,306 4.4 126,129 4.4 

Management $5,570 1.5 23,255 0.8 

Administrative and Waste Services $12,358 3.3 200,361 7.0 

Educational Services $1,658 0.4 28,255 1.0 

Health and Social Services $20,089 5.4 214,550 7.5 

Arts, Entertainment, and Recreation $10,172 2.7 91,865 3.2 

Accommodation and Food Services $31,032 8.3 343,650 12.01 

Other $10,585 2.8 152,738 5.4 

Government $35,294 9.5 396,852 13.9 

Total $371,697 100.0 2,854,108 100.0 

Source: IMPLAN 2009 

 

Regional Economic Base 

Existing regional annual economic output and employment information for the project area is summarized in 
Table 9-12. This regional area includes the counties immediately surrounding the project area (San Bernardino 
and Mohave), as well as neighboring counties that may experience regional economic effects due to changes in 
employment or increased economic output (Riverside, La Paz, and Clark). The data in these tables are derived 
from an IMPLAN input-output model existing conditions dataset, as the IMPLAN input-output model itself will 
be used in the subsequent regional economic base impact analysis to provide an estimate of the direct, indirect, 
and induced impacts that may accrue to the regional economy as a result of the construction and operation of the 
proposed project components.3 The employment data presented in these tables are more recent than what is 
presented above for the communities in the and Native American reservations in the ROI; however, these data 

                                                      
3 IMPLAN uses region-specific input/output accounts by industry to estimate the impacts of economic stimuli. The data 

which from the foundation of the IMPLAN model include national-level technology matrices, as well as estimates of 
regional institutional demand and transfers, industry output, employment, and value-added multipliers for each county. 
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combine the employment figures among the five counties included in the region and produce an overall 
description of the regional economic base that is not specific to individual communities. 

As can be seen in Table 9-12, the total economic output for the five-county area was estimated to be just over 
$371 billion in 2008. The three largest industry sectors (in terms of output) include manufacturing, real estate and 
rental, and construction (14.2, 11.7, and 10.0%, respectively). The government and accommodation/food services 
industries in the five-county area also are relatively large, accounting for 9.5% and 8.3%, respectively, of the 
regional economy in terms of output. Local, state, federal, and tribal governments are the largest employers in the 
five-county area, accounting for 13.9% of all employment. Other industry sectors with high employment figures 
include accommodation/food services (12.0%), retail trade (11.9%), and construction (8.7%). The construction 
industry in the five-county area accounts for just over $37.3 billion of the total economic output, and 
approximately 247,000 workers. The utility industry accounts for approximately $6.4 billion in total output, with 
just over 8,900 employees (0.3% of all employment). 

9.2.2 REGULATORY BACKGROUND 

A number of federal, state and regional regulations have been developed to include socioeconomic analyses in the 
project decision-making process. The most applicable set of federal legislation with respect to the project area is 
the Federal Land Policy and Management Act (FLPMA). State guidance includes the CEQA policies regarding 
socioeconomic and economic impacts. The regional plan that pertains to the proposed project is the County of San 
Bernardino 2007 General Plan. These plans, policies and regulations are summarized below. Note that this 
section cites federal law by analogy only because federal law provides a more robust analytical framework a 
socioeconomic analysis.  

9.2.2.1 FEDERAL PLANS, POLICIES, REGULATIONS, AND LAWS 

Federal Land Policy and Management Act of 1976, Section 202(c)(2), as amended 

Section 202(c)(2) of the FLPMA states that any land use planning decisions made by the Bureau of Land 
Management should, “use a systematic approach to achieve integration consideration of physical, biological, 
economic, and other sciences.” 

Code of Federal Regulations Title 43 Section 1610.4-3; Section 1610.4-6 

Section 1610.4-3 of the Code of Federal Regulations Title 43, entitled “Inventory data and information 
collection,” requires that the field managers in the process of resource management planning should, “arrange for 
resource, environmental, social, economic and institutional data and information to be collected, or assembled if 
already available.” This data should be complied in collaboration with all cooperating agencies. New information 
collected should emphasize significant issues and decisions with the greatest potential impacts, and should “be 
collected in a manner that aids application in the planning process, including subsequent monitoring 
requirements.” 

Section 1610.6, entitled “Estimation of effects of alternatives,” requires that the field manager, “estimate and 
display the physical, biological, economic, and social effects of implementing each alternative considered in 
detail.” It recommends that the NEPA be used in guiding the planning criteria and procedures. 
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9.2.2.2 STATE PLANS, POLICIES, REGULATIONS, AND LAWS 

California Environmental Quality Act, Section 15131(a)–(c) 

Section 15131 states that socioeconomic information may be included in an EIR in whatever form the agency 
desires; however, socioeconomic effects of a project may not be treated as significant in an EIR. CEQA notes that 
socioeconomic effects may only be used as a criteria to judge the significance of environmental effects, stating 
that, “economic or social effects of a project may be used to determine the significance of physical changes 
caused by a project.” 

9.2.2.3 REGIONAL PLANS 

County of San Bernardino 2007 General Plan, Economic Development Element 

The Economic Development Element of the County of San Bernardino 2007 General Plan outlines a number of 
goals and policies meant to maintain and enhance the economic character of the county while providing for a 
stable annual budget. Countywide policies within the Economic Development Element with particular relevance 
to the proposed project include: 

► ED 7.2: Provide incentives for extractive industries to use their materials locally, to the extent possible. 

► ED 9.5: The County will work with federal land management agencies, such as the National Park Service, 
U.S. Forest Service and Bureau of Land Management, to promote tourist activities appropriate to the federal 
lands open to the public that will benefit both the economic development of the County and the health and 
well being of the landscape and associated natural and cultural resources that attract people to visit [the area]. 

► ED 10.2: Encourage the expansion of existing businesses and efforts at business retention. 

► ED 21.1: Continue to promote identity-building events, such as Route 66 events and other “festival” events. 

► ED 24.1: Where there is a clear economic development advantage for the County and local jurisdictions, 
minimize the fiscalization of land use and develop innovative tax-sharing methods. 

Policies within the Desert Region of the Economic Development Element with particular relevance to the 
proposed project include: 

► D/ED 1.1: Support commercial development that is of a size and scale that complements the natural setting, is 
compatible with surrounding development and enhances the rural character. 

9.2.3 SOCIOECONOMIC EFFECTS  

9.2.3.1 ANALYSIS METHODOLOGY 

Socioeconomic effects from implementation of the proposed project are evaluated by addressing how impacts to 
the physical environment may affect the socioeconomics of the area, as well as addressing how socioeconomic 
effects associated with the proposed project may affect the physical environment. For this particular project, 
changes associated with increased economic output and employment will be assessed for the surrounding region 
of influence, as identified in Section 9.2.1, for the construction, operation and maintenance, and decommissioning 
phases of the proposed project and project alternatives. These modeled outputs will be analyzed as to their 
respective affects on population and housing within the region. 
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The analysis presented in this section is based upon value analyses estimates provided by PG&E in December 
2009, modeled outputs provided by the IMPLAN economic modeling software, and the demographic and 
socioeconomic data sources presented in Section 9.2.1. 

The proposed project would provide a modest economic benefit to the surrounding region, which may attract new 
residents resulting in some indirect growth. The magnitude of this growth is analyzed in the following pages, 
based on the projected direct, indirect, and induced economic output and employment for the proposed project 
components. 

The transformation of modeled total economic output and employment into quantitative values is meaningful in 
the estimation of population and housing effects and is based on the following key underlying assumptions: 

► Each projected job resulting from the proposed project is anticipated to produce two new residents within the 
ROI. This estimate is likely somewhat high, as many projected jobs are relatively low-skill and could be filled 
by existing residents. Regardless, a ratio of 1:2 provides for a cautious analysis of growth in the region as a 
result of increased economic activity. 

► Each projected job resulting from the proposed project is anticipated to require one housing unit within the 
ROI. Again, this estimate is likely somewhat high, as many projected jobs are relatively low-skill and could 
be filled by existing residents in existing housing. Regardless, a ration of 1:1 provides for a cautious analysis 
of growth in the region as a result of increased economic activity. 

► An indicator for substantial population growth is a 3.5% annual increase for any one year. This amount is 
slightly higher than the projected annual average for population growth of San Bernardino County between 
2000 and 2010 (2.6%) (CDF 2007), but slightly lower than the projected annual average for population 
growth of Mohave County for the same years (4.3%) (U.S. Census Bureau 2000, Arizona Department of 
Commerce 2006). 

► An indication of employment and housing need is a 1.8% annual increase for any one year. This amount was 
established through the application of the ratios assumed above to the indicators for substantial population 
growth. 

The proposed project includes the construction, operation, and decommissioning of a mix of different facilities, 
including remediation wells (in situ reactive zone [IRZ], injection, and extraction), storage facilities, monitoring 
wells, water conveyance pipelines, and access roads. The proposed project also includes the decommissioning of 
IM-3 and monitoring activities throughout the remediation phase. For the purposes of the socioeconomic analysis 
of the proposed project, the Alternative E cost summary was used to provide the economic modeling inputs for 
the impact model (CH2M Hill 2009). It should be noted that, while other analyses throughout Chapter 4 analyze 
the proposed project based on its maximum possible extent so as to fully capture all possible project-related 
impacts, the price figures used in this section are mid-range values and are based on PG&E’s anticipated extent of 
the proposed project (this is what is portrayed in Exhibit 3-4). Depending on the ultimate extent of the amount of 
facilities need for they proposed project, socioeconomic impacts may differ from what is presented in this 
analysis. However, even assuming the maximum extent of the proposed project facilities, anticipated effects to the 
socioeconomics of the region are not anticipated to be substantial and the analysis presented here provides an 
adequate characterization of effects. 

9.2.3.2 IMPACT ANALYSIS 

Construction of these facilities that are included within the proposed project (as described in Chapter 3, “Project 
Description”) is anticipated to occur over approximately 3 years and cost an estimated $51.5 million. The 
operation and maintenance of the proposed project over the first 30 years is anticipated to cost an estimated $4.0 
million per year, with additional monitoring (years 31–40) costing an estimated $0.9 million per year. 
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Decommissioning, which is anticipated to take approximately 1 year and cost an estimated $7.3 million, would 
occur in year 41. Because the level of effort varies greatly from construction, operation and maintenance, and 
decommissioning, it is necessary to present each stage separately in this analysis. 

Despite some modest economic benefits associated with the proposed project, substantial socioeconomic effects 
are not anticipated for the ROI. The vast majority of economic benefit is expected to occur during the construction 
phase, but these impacts are expected to be short-term. Long-term economic effects associated with operation and 
maintenance of the proposed project are anticipated to be relatively modest compared with the economic output of 
the surrounding region. Employment associated the operation and maintenance of the proposed project would also 
be modest, resulting little change to population and housing, and well below projected growth for the region. 

Construction of the Proposed Project 

Cost estimates provided by PG&E, along with standard ratios of employment for the region per employment 
sector embedded in the IMPLAN model, estimate that approximately $14.5 million would be spent on well 
installation, $2.0 million would be spent on the decommissioning of IM-3, $11.3 million would be spent on 
pipelines and other conveyance infrastructure, $62,000 would be spent on access roads, and $23.7 million would 
be spent on a mix of construction personnel, project management, operations, and monitoring.4 A total of 155 jobs 
are directly modeled as part of the construction of the proposed project. Table 9-13 presents the anticipated direct, 
indirect, and induced output and employment associated with the proposed project. 

Approximately $21.9 million is anticipated to be directly produced annually by the proposed project, with $17.1 
million anticipated in the professional, scientific, and technical services, $2.7 million in the mining industry, and 
$2.1 million in construction. The total anticipated output is approximately $39.5 million, with real estate, 
professional services, and health and social service industries being the most affected by indirect and induced 
economic activity. The indirect and induced employment effects resulting from construction of the proposed 
project include small gains in retail trade, administrative and waste services, and professional services. A total of 
approximately 295 new jobs are anticipated as a result of the construction of the proposed project. 

The total output and employment figures are spread over the entire ROI, however, and the increases described 
above do not account for a perceivable increase for the economy of the ROI in total. In fact, the only noticeable 
increase occurs for the mining and professional services industries, with projected output increasing the regional 
total for those industries by 0.2% and 0.1%, respectively. Projected employment also increases the regional total 
for those industries by the same proportion. 

The estimated total number of new residents to the ROI as a result of the construction of the proposed project is 
approximately 590, which would likely be distributed throughout the five counties included in the ROI. This 
increase would represent approximately 0.012% growth for the region. According to a 2006 Labor Shed Report, 
the majority of those employed in the Topock area reside in Bullhead City. In the unlikely event that all new 
residents associated with proposed project construction chose to reside in Bullhead City, an additional 590 
residents would only represent approximately 1.7% growth from 2000 levels. An additional 295 households in 
Bullhead City would only represent an increase of approximately 2.1% from 2000 levels. These increases are well 
below the indicator levels established for this project, even in this extremely unlikely case, suggesting that 
construction of the proposed project would not result in a substantial change to the socioeconomics of the region 
and would provide modest benefits. 

Operations and Maintenance of the Proposed Project 

The timeline for the operation of the proposed project would vary depending on the efficiency of the remediation 
activities, which can be in turn be affected by the complexity of the IRZ well array, volume of the water circulated 
through the system, and overall scale of the effort. The current estimates are that operation and maintenance of the 
proposed project would occur for approximately 30 years, with an additional 10 years of monitoring. For the 
purposes of this analysis, one full year of operation and maintenance activity was modeled, as well as one year of 

                                                      
4  These figures assume that $10.3 million in contingency is spread proportionally among all major categories. 
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monitoring. Subsequent years of operation and maintenance/monitoring past the modeled year are anticipated to 
result in similar levels of changes until full remediation is achieved and operations cease. 

Table 9-13 
Construction of Proposed Project, Modeled Annual Output and Employment Impacts 

Industry Sector 

Output Employment 
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Agriculture, Forestry, 
Fishing, and Hunting 

$3,119 $0.0 $0.0 $0.0 $0.1 0.0% 22,708 0 0 0 0 0.0%

Mining $1,201 $2.7 $0.0 $0.0 $2.7 0.2% 3,460 7 0 0 7 0.2%

Utilities $6,447 $0.0 $0.1 $0.2 $0.3 0.0% 8,927 0 0 0 0 0.0%

Construction $37,337 $2.1 $0.1 $0.1 $2.2 0.0% 247,583 13 1 1 15 0.0%

Manufacturing $52,802 $0.0 $0.6 $0.8 $1.4 0.0% 145,855 0 1 2 3 0.0%

Wholesale Trade $15,240 $0.0 $0.3 $0.6 $0.8 0.0% 90,874 0 2 3 5 0.0%

Retail Trade $25,058 $0.0 $0.1 $1.4 $1.4 0.0% 338,248 0 1 19 19 0.0%

Transportation and 
Warehousing 

$14,824 $0.0 $0.3 $0.3 $0.6 0.0% 113,833 0 2 2 4 0.0%

Information $11,756 $0.0 $0.4 $0.3 $0.7 0.0% 32,649 0 1 1 2 0.0%

Finance and Insurance $17,247 $0.0 $0.6 $0.8 $1.4 0.0% 92,329 0 3 4 7 0.0%

Real Estate and Rental $43,600 $0.0 $0.6 $2.1 $2.7 0.0% 179,728 0 4 5 9 0.0%

Professional, 
Scientific, and 
Technical Services 

$16,306 $17.1 $2.2 $0.4 $19.7 0.1% 126,129 135 15 3 152 0.1%

Management $5,570 $0.0 $0.2 $0.1 $0.3 0.0% 23,255 0 1 0 1 0.0%

Administrative and 
Waste Services 

$12,358 $0.0 $0.9 $0.2 $1.1 0.0% 200,361 0 16 3 19 0.0%

Educational Services $1,658 $0.0 $0.0 $0.1 $0.1 0.0% 28,516 0 0 2 2 0.0%

Health and Social 
Services 

$20,089 $0.0 $0.0 $1.5 $1.5 0.0% 214,550 0 0 16 16 0.0%

Arts, Entertainment, 
and Recreation 

$10,172 $0.0 $0.1 $0.2 $0.3 0.0% 91,865 0 1 3 3 0.0%

Accommodation and 
Food Services 

$31,032 $0.0 $0.5 $0.7 $1.2 0.0% 343,650 0 7 9 17 0.0%

Other $10,585 $0.0 $0.3 $0.5 $0.7 0.0% 152,738 0 2 8 11 0.0%

Government $35,294 $0.0 $0.1 $0.2 $0.3 0.0% 396,852 0 1 1 2 0.0%

Total $371,697 $21.9 $7.2 $10.4 $39.5 0.0% 2,854,108 155 58 83 295 0.0%

Source: IMPLAN 2009 
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Price estimates provided by PG&E, along with standard ratios of employment for the region per employment 
sector embedded in the IMPLAN model, estimate that approximately $1.4 million would be spent on new well 
installation, $1.3 million would be spent on maintenance of facilities, $0.4 million would be spent on monitoring, 
$0.8 million will be spent on operations and environmental studies, and $2,600 would be spent on road 
maintenance. 5 A total of 24 jobs are directly modeled as part of the operations and maintenance of the proposed 
project. Table 9-14 presents the anticipated annual direct, indirect, and induced output and employment under 
operations of the proposed project. 

Approximately $4.0 million is anticipated to be directly produced annually by the proposed project, with $1.4 
million anticipated in the mining industry, $1.4 million in construction, and $1.2 million in professional services. 
The total anticipated annual output is approximately $6.6 million, with real estate and rental industries being the 
most affected by indirect and induced economic activity. The annual employment effects under the operation of 
the proposed project include small gains in the retail trade, health and social services, and professional services 
industries, to name a few. An annual total of just over 44 new jobs is anticipated as a result of the operation and 
maintenance of the proposed project. 

The total output and employment figures are spread over the entire ROI, however, and the increases described 
above only account for a perceivable increase for the economy of the ROI in the mining sector (0.1% increase). 
Modest benefits regionally may accrue under operation and maintenance of the proposed project. 

The estimated total number of new residents to the ROI as a result of the operations and maintenance of the 
proposed project is approximately 88, which would likely be distributed throughout the five counties included in 
the ROI. This increase would represent approximately 0.0018% growth for the region. According to a 2006 Labor 
Shed Report, the majority of those employed in the Topock area reside in Bullhead City. In the unlikely event that 
all new residents associated with component operations chose to reside in Bullhead City, an additional 88 
residents would only represent approximately 0.3% growth from 2000 levels. An addition 44 households in 
Bullhead City would only represent an increase of approximately 0.3% from 2000 levels. These increases are well 
below the indicator levels established for this project, even in this extremely unlikely case, suggesting that 
operations and maintenance of the proposed project would not result in a substantial change to the 
socioeconomics of the region. 

Effects of the long-term monitoring are even less discernable. Price estimates provided by PG&E, along with 
standard ratios of employment for the region per employment sector embedded in the IMPLAN model, estimate 
that approximately $0.5 million would be spent on maintenance, $0.2 million would be spent on monitoring, and 
$0.2 million would be spent on operations and environmental studies. 6 A total of 7 jobs are directly modeled as 
part of the operations and maintenance of the proposed project, with an annual total that includes indirect and 
induced employment of 13 jobs. Table 9-15 presents the anticipated annual direct, indirect, and induced output 
and employment under operations of the proposed project. 

Decommissioning of the Proposed Project 

Decommissioning of the proposed project would occur after the approximately 40 years of operation and would 
last approximately 1 year. It is likely that the socioeconomics of the ROI will change substantially in the coming 
decades, and the modeled results presented here should be considered to represent the scale and type of changes 
that may occur from eventual decommissioning. If decommissioning activity lasts beyond one year, a similar 
level of effect is anticipated to continue annually until decommissioning is complete. 

                                                      
5 These figures assume that $0.8 million in contingency is spread proportionally among all major categories. 
6 These figures assume that $0.2 million in contingency is spread proportionally among all major categories. 
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Table 9-14 
Operation and Maintenance of Proposed Project, Modeled Annual Output and Employment Impacts 

Industry Sector 

Output Employment 
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Agriculture, Forestry, 
Fishing, and Hunting 

$3,119  $0.0  $0.0 $0.0 $0.0 0.0% 22,708 0 0 0 0 0.0%

Mining $1,201  $1.4  $0.0 $0.0 $1.4 0.1% 3,460 3 0 0 3 0.1%

Utilities $6,447  $0.0  $0.0 $0.0 $0.0 0.0% 8,927 0 0 0 0 0.0%

Construction $37,337  $1.4  $0.0 $0.0 $1.4 0.0% 247,583 11 0 0 11 0.0%

Manufacturing $52,802  $0.0  $0.2 $0.1 $0.3 0.0% 145,855 0 0 0 1 0.0%

Wholesale Trade $15,240  $0.0  $0.1 $0.1 $0.2 0.0% 90,874 0 0 1 1 0.0%

Retail Trade $25,058  $0.0  $0.0 $0.2 $0.2 0.0% 338,248 0 1 3 3 0.0%

Transportation and 
Warehousing 

$14,824  $0.0  $0.1 $0.0 $0.1 0.0% 113,833 0 1 0 1 0.0%

Information $11,756  $0.0  $0.0 $0.0 $0.1 0.0% 32,649 0 0 0 0 0.0%

Finance and Insurance $17,247  $0.0  $0.1 $0.1 $0.2 0.0% 92,329 0 0 1 1 0.0%

Real Estate and Rental $43,600  $0.0  $0.1 $0.3 $0.4 0.0% 179,728 0 1 1 1 0.0%

Professional, 
Scientific, and 
Technical Services 

$16,306  $1.2  $0.3 $0.1 $1.5 0.0% 126,129 10 2 0 12 0.0%

Management $5,570  $0.0  $0.0 $0.0 $0.1 0.0% 23,255 0 0 0 0 0.0%

Administrative and 
Waste Services 

$12,358  $0.0  $0.1 $0.0 $0.1 0.0% 200,361 0 2 1 2 0.0%

Educational Services $1,658  $0.0  $0.0 $0.0 $0.0 0.0% 28,516 0 0 0 0 0.0%

Health and Social 
Services 

$20,089  $0.0  $0.0 $0.2 $0.2 0.0% 214,550 0 0 2 2 0.0%

Arts, Entertainment, 
and Recreation 

$10,172  $0.0  $0.0 $0.0 $0.0 0.0% 91,865 0 0 0 1 0.0%

Accommodation and 
Food Services 

$31,032  $0.0  $0.0 $0.1 $0.1 0.0% 343,650 0 1 1 2 0.0%

Other $10,585  $0.0  $0.0 $0.1 $0.1 0.0% 152,738 0 0 1 2 0.0%

Government $35,294  $0.0  $0.0 $0.0 $0.1 0.0% 396,852 0 0 0 0 0.0%

Total $371,697  $4.0  $1.1 $1.5 $6.6 0.0% 2,854,108 24 8 12 44 0.0%

Source: IMPLAN 2009 

 



 

AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Other Informational Analysis 9-34 California Department of Toxic Substances Control 

Table 9-15 
Long Term Monitoring of Proposed Project, Modeled Annual Output and Employment Impacts 

Industry Sector 

Output Employment 
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Agriculture, Forestry, 
Fishing, and Hunting 

$3,119  $0.0  $0.0 $0.0 $0.0 0.0% 22,708 0 0 0 0 0.0%

Mining $1,201  $0.0  $0.0 $0.0 $0.0 0.0% 3,460 0 0 0 0 0.0%

Utilities $6,447  $0.0  $0.0 $0.0 $0.0 0.0% 8,927 0 0 0 0 0.0%

Construction $37,337  $0.5  $0.0 $0.0 $0.5 0.0% 247,583 4 0 0 4 0.0%

Manufacturing $52,802  $0.0  $0.0 $0.0 $0.1 0.0% 145,855 0 0 0 0 0.0%

Wholesale Trade $15,240  $0.0  $0.0 $0.0 $0.0 0.0% 90,874 0 0 0 0 0.0%

Retail Trade $25,058  $0.0  $0.0 $0.1 $0.1 0.0% 338,248 0 0 1 1 0.0%

Transportation and 
Warehousing 

$14,824  $0.0  $0.0 $0.0 $0.0 0.0% 113,833 0 0 0 0 0.0%

Information $11,756  $0.0  $0.0 $0.0 $0.0 0.0% 32,649 0 0 0 0 0.0%

Finance and Insurance $17,247  $0.0  $0.0 $0.0 $0.1 0.0% 92,329 0 0 0 0 0.0%

Real Estate and Rental $43,600  $0.0  $0.0 $0.1 $0.1 0.0% 179,728 0 0 0 0 0.0%

Professional, 
Scientific, and 
Technical Services 

$16,306  $0.4  $0.1 $0.0 $0.5 0.0% 126,129 3 1 0 4 0.0%

Management $5,570  $0.0  $0.0 $0.0 $0.0 0.0% 23,255 0 0 0 0 0.0%

Administrative and 
Waste Services 

$12,358  $0.0  $0.0 $0.0 $0.0 0.0% 200,361 0 1 0 1 0.0%

Educational Services $1,658  $0.0  $0.0 $0.0 $0.0 0.0% 28,516 0 0 0 0 0.0%

Health and Social 
Services 

$20,089  $0.0  $0.0 $0.1 $0.1 0.0% 214,550 0 0 1 1 0.0%

Arts, Entertainment, 
and Recreation 

$10,172  $0.0  $0.0 $0.0 $0.0 0.0% 91,865 0 0 0 0 0.0%

Accommodation and 
Food Services 

$31,032  $0.0  $0.0 $0.0 $0.0 0.0% 343,650 0 0 0 1 0.0%

Other $10,585  $0.0  $0.0 $0.0 $0.0 0.0% 152,738 0 0 0 1 0.0%

Government $35,294  $0.0  $0.0 $0.0 $0.0 0.0% 396,852 0 0 0 0 0.0%

Total $371,697  $0.9  $0.2 $0.5 $1.6 0.0% 2,854,108 7 2 4 13 0.0%

Source: IMPLAN 2009 
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Price estimates provided by PG&E, along with standard ratios of employment for the region per employment 
sector embedded in the IMPLAN model, estimate that approximately $5.2 million on decommissioning of wells, 
$1.3 million on restoration of the environment, and $0.9 million on decommissioning of roads and small 
structures.7 A total of 36 jobs are directly modeled as part of the decommissioning of the proposed project. 
Table 9-16 presents the anticipated direct, indirect, and induced output and employment under decommissioning 
of the proposed project. 

Approximately $7.3 million is anticipated to be directly produced by the decommissioning of the proposed 
project, with $5.2 million anticipated in the mining industry, $0.9 million in construction, and $1.3 million in 
professional services. The total anticipated output is approximately $12.6 million, with real estate and rental 
industries being the most affected by indirect and induced economic activity. The employment effects under the 
decommissioning of the proposed project include small gains in the professional services and retail trade, 
industries, to name a few. A total of approximately 74 new jobs are anticipated as a result of the decommissioning 
of the proposed project. 

The total output and employment figures are spread over the entire ROI, however, and the increases described 
above only account for a perceivable increase for the economy of the ROI in the mining sector (0.4% increase). 
Modest benefits regionally may accrue under decommissioning of the proposed project. 

The estimated total number of new residents to the ROI as a result of the operations and maintenance of the 
proposed project is approximately 148, which would likely be distributed throughout the five counties included in 
the ROI. This increase would represent approximately 0.003% growth for the region. According to a 2006 Labor 
Shed Report, the majority of those employed in the Topock area reside in Bullhead City. In the unlikely event that 
all new residents associated with component operations chose to reside in Bullhead City, an additional 148 
residents would only represent approximately 0.4% growth from 2000 levels. An addition 74 households in 
Bullhead City would only represent an increase of approximately 0.5% from 2000 levels. These increases are well 
below the indicator levels established for this project, even in this extremely unlikely case, suggesting that 
decommissioning of the proposed project would not result in a substantial change to the socioeconomics of the 
region. 

ALTERNATIVES TO THE PROPOSED PROJECT 

As discussed in Chapter 8, the alternatives to the proposed project combine a range of technologies and process 
options to meet the remediation objectives. The alternatives to the proposed project are based largely on those 
identified in the Final CMS/FS (CH2M Hill 2009). The alternatives are comprised of a range of common 
components, including the construction and operation of a groundwater monitoring network, the construction and 
maintenance of water conveyance and utilities, the construction and maintenance of access roads, and the 
decommissioning of all alternative features once remediation has been achieved. Depending on the alternative, 
more or fewer wells, pipes, access roads, and electrical/communication line will be needed. Alternatives F, G and 
H require the construction of a new treatment plant in the project area, while Alternative I (No Project) requires 
the continued operation of IM-3. Despite variation in maximum extent, complexity, overall physical disturbance, 
and the relative number of facilities associated with each alternative, the types of labor and socioeconomic ROI is 
the same across all project alternatives (and of the proposed project). Table 9-17 presents the budget information 
for each alternative to the proposed project, by phase (construction, operations and maintenance, and 
decommissioning, where appropriate), in comparison with the proposed project. The table also presents a 
graphical indication of the anticipated socioeconomic effect in comparison to the proposed project. 

                                                      
7  These figures assume that $1.5 million in contingency is spread proportionally among all major categories. 
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Table 9-16 
Decommissioning of Proposed Project, Modeled Annual Output and Employment Impacts 

Industry Sector 

Output Employment 
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Agriculture, Forestry, 
Fishing, and Hunting 

$3,119  $0.0  $0.0 $0.0 $0.0 0.0% 22,708 0 0 0 0 0.0% 

Mining $1,201  $5.2  $0.0 $0.0 $5.2 0.4% 3,460 20 0 0 20 0.6% 

Utilities $6,447  $0.0  $0.1 $0.0 $0.1 0.0% 8,927 0 0 0 0 0.0% 

Construction $37,337  $0.9  $0.0 $0.0 $0.9 0.0% 247,583 6 0 0 6 0.0% 

Manufacturing $52,802  $0.0  $0.3 $0.2 $0.5 0.0% 145,855 0 1 0 1 0.0% 

Wholesale Trade $15,240  $0.0  $0.2 $0.1 $0.3 0.0% 90,874 0 1 1 2 0.0% 

Retail Trade $25,058  $0.0  $0.0 $0.3 $0.3 0.0% 338,248 0 1 4 5 0.0% 

Transportation and 
Warehousing 

$14,824  $0.0  $0.2 $0.1 $0.2 0.0% 113,833 0 1 1 2 0.0% 

Information $11,756  $0.0  $0.1 $0.1 $0.2 0.0% 32,649 0 0 0 1 0.0% 

Finance and Insurance $17,247  $0.0  $0.4 $0.2 $0.5 0.0% 92,329 0 2 1 3 0.0% 

Real Estate and Rental $43,600  $0.0  $0.3 $0.5 $0.8 0.0% 179,728 0 1 1 3 0.0% 

Professional, 
Scientific, and 
Technical Services 

$16,306  $1.3  $0.6 $0.1 $2.0 0.0% 126,129 11 5 1 16 0.0% 

Management $5,570  $0.0  $0.2 $0.0 $0.2 0.0% 23,255 0 1 0 1 0.0% 

Administrative and 
Waste Services 

$12,358  $0.0  $0.2 $0.0 $0.2 0.0% 200,361 0 3 1 4 0.0% 

Educational Services $1,658  $0.0  $0.0 $0.0 $0.0 0.0% 28,516 0 0 1 1 0.0% 

Health and Social 
Services 

$20,089  $0.0  $0.0 $0.3 $0.3 0.0% 214,550 0 0 4 4 0.0% 

Arts, Entertainment, 
and Recreation 

$10,172  $0.0  $0.0 $0.1 $0.1 0.0% 91,865 0 0 1 1 0.0% 

Accommodation and 
Food Services 

$31,032  $0.0  $0.1 $0.1 $0.3 0.0% 343,650 0 1 2 4 0.0% 

Other $10,585  $0.0  $0.1 $0.1 $0.2 0.0% 152,738 0 1 2 3 0.0% 

Government $35,294  $0.0  $0.0 $0.1 $0.1 0.0% 396,852 0 0 0 0 0.0% 

Total $371,697  $7.3  $2.9 $2.4 $12.6 0.0% 2,854,108 36 20 19 74 0.0%

Source: IMPLAN 2009 
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Table 9-17 
Anticipated Budget (in $ millions) and Socioeconomics  

Effects by Alternative Compared to the Proposed Project 

 
Construction 

Operation and 
Maintenance Decommissioning 

Proposed Project $51.6 $4.0 $7.3 

Socioeconomic Effect Not Substantial Not Substantial Not Substantial 

Alternatives 

B – Monitored National Attenuation $7.2 $0.9 $7.3 

Socioeconomic Effect ▼ ▼ ◄► 

C – High-Volume In Situ $79.3 $6.1* $8.0 

Socioeconomic Effect ▲ ▲ ◄► 

D – Sequential In Situ $106.0 $4.4* $8.3 

Socioeconomic Effect ▲ ◄► ◄► 

F – Pump and Treat $72.9 $9.2 $21.3 

Socioeconomic Effect ▲ ▲ ▲ 

G – Combined Floodplain In Situ/Pump and Treat $94.5 $8.6* $20.3 

Socioeconomic Effect ▲ ▲ ▲ 

H – Combined Upland In Situ/Pump and Treat $82.9 $6.5 $15.9 

Socioeconomic Effect ▲ ▲ ▲ 

I – Continued Operation of IM-3/No Project $0.0 $8.4 $11.0 

Socioeconomic Effect ▼ ▲ ▲ 

▲ = Higher socioeconomic effect when compared to proposed project 

▼ = Lower socioeconomic effect when compared to proposed project 

◄► = Similar socioeconomic effect when compared to proposed project 

* Denotes average of remediation phases; long-term monitoring not included. 

Source: CH2M Hill  2009; effects determined by AECOM in 2010 

 

While the anticipated budget for each stage of the alternatives can be considered a crude indicator of the 
socioeconomic effect each alternative may have, the figures presented in Table 9-17 do provide a basis from 
which qualitative differences between alternatives can be discussed. Since each alternative includes the same 
general span of professional services and commodity use, the effect that each alternative may have as alternative-
specific economic output and employment multiplies through the ROI will likely be similar in type to the 
proposed project. 

In terms of construction-phase socioeconomic effects, it is estimated that Alternatives B and I would have 
markedly fewer beneficial socioeconomic effects since very little new construction would take place under 
Alternative B, and no new construction would take place under Alternative I. The remainder of the Alternatives 
would all have higher construction costs than the proposed project, especially Alternative D, which would have 
construction costs over twice as high as the proposed project and would create a much higher amount of economic 
output and total employment. Considering that the construction phases for Alternatives C, D, F, G, and H would 
all take place between 3 and 4 years, the socioeconomic effect the construction of these alternatives would have 
on the ROI would be primarily beneficial and greater than the proposed project. However, since the proposed 
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project had such modest socioeconomic effect on regional economic output, regional employment, population 
growth, and housing, even doubling these numbers would not result in substantial changes to the region. Under 
the most extreme case, Alternatives D and G may create some localized effect in the areas immediately 
surrounding the project site, depending on how those people employed by the construction activities find housing 
in the area. For example, if all employees chose to reside in Bullhead City, some temporary adverse 
socioeconomic effects may occur as a result of hundreds of new people moving to the area. The possibility of 
these adverse effects occurring is slight, however, as it assumes that temporary construction personnel would 
bring dependents (1:2 ratio) and that the construction personnel would not utilize the ample temporary housing in 
the surrounding communities of Lake Havasu, Needles, Topock, and Golden Shores. 

The socioeconomic effects during the operations and maintenance phase, for all alternatives, is not considered to 
be substantial, despite Alternatives C, F, G, H, and I having higher average annual budgets for operational years. 
In general, alternatives that include the operation of a treatment plant would require more annual budget, resulting 
in higher employment and more beneficial socioeconomic effects on the ROI. However, the differences are small 
between the proposed project and the alternatives in terms of absolute dollars, especially when the socioeconomic 
effects are anticipated to be absorbed by a five-county area. Alternatives that include the operation of a treatment 
plant would require more personnel than those alternatives that include the operation of well systems alone, but 
the difference in personnel would be minimal and would not substantially affect the socioeconomics of the region. 
The duration of operation varies greatly by alternative, with some alternatives projected to last for centuries. In 
these cases, the modest beneficial socioeconomic effects would seem permanent. With all alternatives projected to 
last at least 15–25 years, however, the socioeconomic effects of operations would be long-term. 

Decommissioning of the alternatives would happen decades in the future and the regional economy would likely 
look much different than what is present currently. Regardless, the alternatives to the proposed project would 
either create beneficial socioeconomic effects similar to, or slightly greater than, what is anticipated by the 
proposed project. These effects are likely to be short in duration, as decommissioning of all alternatives is 
anticipated to last approximately 1 year. Those alternatives with decommissioning phases with budgets 
substantially exceeding that of the proposed project (Alternatives F, G, H, and I) include the decommissioning of 
a treatment plant. This action is anticipated to require a larger workforce than if the decommissioning was solely 
focused on wells, pipelines, and associated facilities. The increase in employment associated with this aspect of 
decommissioning, however, is not expected to create a substantial amount of beneficial socioeconomic effects, 
even if the effects may be greater than what is experienced under the proposed project. All alternatives to the 
proposed project are expected to result in socioeconomic effects that are modest and beneficial. 



10 BIBLIOGRAPHY 
 



 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-1 Bibliography 

January 18, 2011 

     10 BIBLIOGRAPHY  

Chapter 1, “Summary” 

CH2M Hill. 2007 (January). Final Programmatic Biological Assessment for Pacific Gas and Electric Topock 
Compressor Station Remedial and Investigative Actions. San Bernardino County, California. Oakland, 
CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2009. Final Report, Groundwater Corrective Measures Study/Feasibility Study Report for SWMU 1/AOC 
1 and AOC 10, PG&E Topock Compressor Station, Needles, California. Oakland, CA. Published by 
Pacific Gas and Electric Company, San Luis Obispo, CA. 

EPA. See U.S. Environmental Protection Agency. 

Pacific Gas and Electric Company. 2009 (October 20). Lettter memorandum regarding Request for Information 
for Draft Environmental Impact Report. From Robert Doss of PG&E to Karen Baker, Chief, California 
Department of Toxic Substances Control, Geological Services Branch. Cypress, CA. 

———. 2010 (January 11). Letter memorandum regarding Information Request for Environmental Impact Report 
(EIR) Project Description, Pacific Gas and Electric Company (PG&E), Topock Compressor Station, 
Needles, California (EPA ID No. CAT080011729). To Aaron Yue, senior hazardous substances engineer, 
California Department of Toxic Substances Control. Cypress, CA. 

U.S. Environmental Protection Agency. 1988a (March). Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA. Interim Final. Washington, D.C. Cited in CH2M Hill 2009. 

———. 1988b (December). Guidance on Remedial Actions for Contaminated Ground Water at Superfund Sites. 
Interim Final. Remedial Response OSWER Directive 9283.1-2. EPA/540/G-88/003. Washington, D.C. 
Cited in CH2M Hill 2009. 

———. 2004 (April). Handbook of Groundwater Protection and Cleanup Policies for RCRA Corrective Action. 
EPA530_R_04-030. Cited in CH2M Hill 2009. 

Chapter 2, “Introduction” 

CH2M Hill. 2008 (July December 5). RCRA Facility Investigation/Remedial Investigation Volume 2 Addendum, 
PG&E Topock Compressor Station, Needles, California. Oakland, CA. Published by Pacific Gas and 
Electric Company, San Luis Obispo, CA. 

———. 2009. Final Report, Groundwater Corrective Measures Study/Feasibility Study Report for SWMU 1/AOC 
1 and AOC 10, PG&E Topock Compressor Station, Needles, California. Oakland, CA. Published by 
Pacific Gas and Electric Company, San Luis Obispo, CA. 

U.S. Department of the Interior. 2009 (June 24). Request for Time-Critical Removal Action Number 4 at AOC 4 
Debris Ravine, Pacific Gas and Electric Topock Compressor Station. Action memorandum to Pacific Gas 
and Electric. 

Chapter 3, “Project Description” 

CH2M Hill. 2005 (April). Interim Measures No.3, Treatment and Extraction System Operation and Maintenance 
Plan. Oakland, CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-2 California Department of Toxic Substances Control 
January 18, 2011 

———. 2009. Final Report, Groundwater Corrective Measures Study/Feasibility Study Report for SWMU 1/AOC 
1 and AOC 10, PG&E Topock Compressor Station, Needles, California. Oakland, CA. Published by 
Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2010 (December 31). Revised Addendum to the Revised Work Plan for East Ravine Groundwater 
Investigation, PG&E Topock Compressor Station, Needles, California. Oakland, CA. Technical 
memorandum prepared for Pacific Gas and Electric Company, San Luis Obispo, CA. 

EPA. See U.S. Environmental Protection Agency. 

Pacific Gas and Electric Company. 2010 (January 11). Letter memorandum regarding Information Request for 
Environmental Impact Report (EIR) Project Description, Pacific Gas and Electric Company (PG&E), 
Topock Compressor Station, Needles, California (EPA ID No. CAT080011729). To Aaron Yue, senior 
hazardous substances engineer, California Department of Toxic Substances Control. Cypress, CA. 

U.S. Environmental Protection Agency. 1988a (March). Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA. Interim Final. Washington, D.C. Cited in CH2M Hill 2009. 

———. 1988b (December). Guidance on Remedial Actions for Contaminated Ground Water at Superfund Sites. 
Interim Final. Remedial Response OSWER Directive 9283.1-2. EPA/540/G-88/003. Washington, D.C. 
Cited in CH2M Hill 2009. 

———. 2004 (April). Handbook of Groundwater Protection and Cleanup Policies for RCRA Corrective Action. 
EPA530_R_04-030. Cited in CH2M Hill 2009. 

Section 4.1, “Aesthetics” 

BLM. See U.S. Bureau of Land Management. 

San Bernardino County. 2007 (April). County of San Bernardino 2007 General Plan. Adopted March 13, 2007. 
San Bernardino, CA. 

U.S. Bureau of Land Management. 1986. Visual Resource Contrast Rating BLM Manual 8431 Washington, D.C. 

Section 4.2, “Air Quality” 

ADEQ. See Arizona Department of Environmental Quality. 

ARB. See California Air Resources Board. 

Arizona Department of Environmental Quality. 2005. 2005 Air Quality Annual Report. Available: 
<http://www.azdeq.gov/function/forms/download/2005/aqd.pdf>. Accessed December 2008. 

———. 2006. 2006 Air Quality Annual Report. Available: 
<http://www.azdeq.gov/function/forms/download/2006/aqd.pdf>. Accessed December 2008. 

———. 2007. 2007 Air Quality Annual Report. Available: 
<http://www.azdeq.gov/environ/air/monitoring/download/2007air.pdf>. Accessed December 2008. 

California Air Resources Board. 2003. HARP User Guide. Sacramento, CA. Available: 
<http://www.arb.ca.gov/toxics/harp/harpug.htm>. Last updated July 29, 2008. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-3 Bibliography 

January 18, 2011 

———. 2005 (AprilMarch). Air Quality and Land Use Handbook: A Community Health Perspective. 
Sacramento, CA. Available: <http://www.arb.ca.gov/ch/landuse.htm>. Accessed November 2008. 

———. 2008a. The California Almanac of Emissions and Air Quality. Sacramento, CA. Available: 
<http://www.arb.ca.gov/aqd/almanac/almanac08/pdf/chap508.pdf>. Accessed November 2008. 

———. 2008b. Risk Reduction Plan to Reduce Particulate Matter Emissions from Diesel-Fueled Engines and 
Vehicles. Sacramento, CA. Available: <http://www.arb.ca.gov/diesel/documents/rrpfinal.pdf>. Accessed 
February 2009. 

———. 2008c. Community Health Air Pollution Information System. Available: 
<http://www.arb.ca.gov/ch/chapis1/chapis1.htm>. Accessed April 2010. 

———. 2008d. Facility Search Engine. Available: <www.arb.ca.gov/app/emsinv/facinfo/facinfo.php>. Accessed 
April 2010. 

———. 2008e. Greenhouse Gas Emissions Inventory Summary for Years 1990-2004. Available: 
<http://www.arb.ca.gov/cc/inventory/archive/tables/ghg_inventory_ipcc_90_04_sum_2007-11-19.pdf >. 
Accessed December 2008. 

———. 2008f. Area Designation Maps/State and National. Available: <http://www.arb.ca.gov/desig/desig.htm>. 
Accessed April 2010. 

———. 2008g. State Implementation Plan. Available: <http://www.arb.ca.gov/planning/sip/sip.htm>. Accessed 
April 2010. 

———. 2008h. AB 32 Climate Change Scoping Plan. Available: 
<http://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm>. Accessed December 
2008. 

———. 2010a. 2008 Emissions Inventory Data. Available: 
<http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_DIV=-
4&F_DD=Y&F_YR=2008&F_SEASON=A&SP=2009&F_AREA=CO&F_CO=36>. Accessed April 
2010. 

———. 2010b. Current Air Quality Standards. Available: <http://www.arb.ca.gov/research/aaqs/aaqs2.pdf>. 
Accessed March 8, 2010. 

California Climate Action Registry. 2009 (January). California Climate Action Registry General Reporting 
Protocol, Version 3.1. Los Angeles, CA. Available: 
<http://www.climateregistry.org/resources/docs/protocols/grp/GRP_3.1_January2009.pdf>. Last updated 
January 2009. Accessed January 2010. 

California Energy Commission. 2006a. Inventory of California Greenhouse Gas Emissions and Sinks:1990 to 
2004. (Staff Final Report). Publication CEC-600-2006-013-SF. Available: 
<http://www.climatechange.ca.gov/inventory/index.html> and 
<http://www.energy.ca.gov/2006publications/CEC-600-2006-013/CEC-600-2006-013-SF.PDF>. 

———. 2006b (July). Our Changing Climate: Assessing the Risks to California. Publication CEC-500-2006-077. 
Available: < http://meteora.ucsd.edu/cap/pdffiles/CA_climate_Scenarios.pdf>. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-4 California Department of Toxic Substances Control 
January 18, 2011 

California Natural Resources Agency. 2008 (March). Delta Vision Blue Ribbon Task Force Letter to Governor 
Schwarzenegger on Sea Level Rise. Available: 
<http://deltavision.ca.gov/BlueRibbonTaskForce/April2008/Item2_Attachment1.pdf>. Accessed May 9, 
2008. 

———. 2010. CEQA Guidelines: 2009 SB 97 Rulemaking. Sacramento, CA. Available: 
<http://ceres.ca.gov/ceqa/guidelines/>. Accessed April 22, 2010. 

CCAR. See California Climate Action Registry. 

CEC. See California Energy Commission. 

CH2M Hill. 2006 (April). Interim Measures No. 3 Treatment and Extraction System Operation and Maintenance 
Plan. Revision 1. Topock Compressor Station. Needles, CA. Oakland, CA. Published by Pacific Gas and 
Electric Company, San Luis Obispo, CA. 

Churchill, R. K., and R. L. Hill. 2000. A general location guide for ultramafic rocks in California—Areas more 
likely to contain naturally occurring asbestos. California Department of Conservation, Division of Mines 
and Geology, DMG Open-File Report 2000-19. Available: 
<ftp://ftp.consrv.ca.gov/pub/dmg/pubs/ofr/ofr_2000-019.pdf>. Accessed December 2008. 

CNRA. See California Natural Resources Agency. 

EPA. See U. S. Environmental Protection Agency. 

Garza, V., P. Graney, and D. Sperling. 1997. California Department of Transportation. University of California, 
Davis (UC Davis) Institute of Transportation Studies (ITS) Transportation Project-Level Carbon 
Monoxide Protocol. Available: <http://www.dot.ca.gov/hq/env/air/pages/coprot.htm>. Accessed March 
16, 2009. 

Godish, T. 2004. Air Quality. Lewis Publishers. Chelsea, MI. 

Intergovernmental Panel on Climate Change. 2007. Climate Change 2007 Synthesis Report: Summary for 
Policymakers. IPCC. Available: <http://www.ipcc.ch/pdf/assessment-report/ar4/syr/ar4_syr_spm.pdf>. 
Accessed September, 2008. 

IPCC. See Intergovernmental Panel on Climate Change. 

MDAQMD. See Mojave Desert Air Quality Management District. 

Mohave County. 2005 (December). Mohave County, Arizona General Plan. Available 
<http://resource.co.mohave.az.us/File/PlanningAndZoning/Mohave_County_General_Plan.pdf>. 
Accessed December, 2008. 

Mojave Desert Air Quality Management District 1995 (July). Mojave Desert Planning Area Federal Particulate 
Matter (PM10) Attainment Plan. Victorville, CA. Available: 
<http://www.mdaqmd.ca.gov/Modules/ShowDocument.aspx?documentid=42>. 

———. 2008 (June). MDAQMD Federal 8-Hour Ozone Attainment Plan (Western Mojave Desert Non-
Attainment area). Victorville, CA. Available: 
<http://www.mdaqmd.ca.gov/Modules/ShowDocument.aspx?documentid=40>. Accessed: December 
2008. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-5 Bibliography 

January 18, 2011 

———. 2009a. MDAQMD general Web site information. Victorville, CA. Available: 
<http://www.mdaqmd.ca.gov>. Accessed April 2010. 

———. 2009b (February). CEQA Guidelines. Available: 
<http://www.mdaqmd.ca.gov/Modules/ShowDocument.aspx?documentid=1456>. Accessed January 
2010. 

Office of the Governor. 2008 (November 17). Press Release: Governor Schwarzenegger Advances State’s 
Renewable Energy Development. Available: <http://gov.ca.gov/index.php?/press-release/11073>. 
Accessed January 2010. 

Office of the White House. 2009. Memorandum for the Administrator of the Environmental Protection Agency. 
Available: <http://www.whitehouse.gov/the_press_office/Presidential_Memorandum_EPA_Waiver/>. 
Accessed February 27, 2009. 

Rimpo and Associates. 2008. URBEMIS 2007 v.9.2.4. Urban Emissions Model. Available: 
http://www.urbemis.com. Accessed April 2010. 

Sacramento Metropolitan Air Quality Management District. 2004 (July). Guide to Air Quality Assessment in 
Sacramento County. Sacramento, CA. Available: <www.airquality.org/ceqa/ 
2004AQMDCEQAGuidelines.pdf>. Accessed March 16, 2009. 

Salinas, Julio. Staff toxicologist. Office of Health Hazard Assessment, Sacramento, CA. August 3, 
2004―telephone conversation with Kurt Legleiter of EDAW regarding exposure period for determining 
heath risk. 

San Bernardino County. 2007 (April). County of San Bernardino 2007 General Plan. Available 
http://www.sbcounty.gov/landuseservices/general_plan/Default.asp. Accessed November 2008. 

———. 2011. About Green County. Available: http://www.sbcounty.gov/greencountysb/about_gc.aspx. 
Accessed January 7, 2011. 

Seinfeld, J. H., and S. N. Pandis. 1998. Atmospheric Chemistry and Physics. John Wiley & Sons, Inc. New York, 
NY. 

SMAQMD. See Sacramento Metropolitan Air Quality Management District. 

U.S. Environmental Protection Agency. 2009a. Six Common Air Pollutants. Available: 
<http://www.epa.gov/air/urbanair/>. Accessed April 2010. 

———. 2009b. Criteria Air Pollutant Attainment Designations. Available: 
<http://www.epa.gov/oar/oaqps/greenbk/>. Accessed February 2, 2009. 

Zhu, Y., W. C. Hinds, S. Kim, and S. Shen. 2002. Study of Ultrafine Particles Near a Major Highway with 
Heavy-duty Diesel Traffic. In Atmospheric Environment 36:4323–4335. 

Section 4.3, “Biological Resources” 

Arizona Game and Fish. 2008. Distribution maps for Amphibians: Rana yavapaiensis Lowland Leopard Frog. 
Available: <http://www.azgfd.gov/w_c/edits/hdms_abstracts_amphibians.shtml>. Accessed January 
2009. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-6 California Department of Toxic Substances Control 
January 18, 2011 

AZGF. See Arizona Game and Fish. 

BLM. See U.S. Bureau of Land Management. 

California Native Plant Society. 20082010. Electronic Inventory of Rare and Endangered Vascular Plants of 
California. Available: <http://cnps.web.aplus.net/cgi-bin/inv/inventory.cgi.>. Last updated March 21, 
2010. Accessed May 2010. 

California Natural Diversity Database. 2008 (December 1). Results of electronic record search. California 
Department of Fish and Game, Wildlife and Habitat Data Analysis Branch. Sacramento, CA. 

CH2M Hill. 2004 (September). Final Biological Resources Investigations for Interim Measures No. 3: Topock 
Compressor Station Expanded Groundwater Extraction and Treatment System San Bernardino County, 
California. Oakland, CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2005a (April). Land Area Subject to Groundwater Well Installation Biological Resources Monitoring—
Completion Report Topock Project Site, Needles, California. Oakland, CA. Published by Pacific Gas and 
Electric Company, San Luis Obispo, CA. 

———. 2005b (October). Biological Resources Survey Report for the Area of Potential Effect (APE) Topock 
Compressor Station Expanded Groundwater Extraction and Treatment System Needles, California. 
Oakland, CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2007a (January). Final Programmatic Biological Assessment for Pacific Gas and Electric Topock 
Compressor Station Remedial and Investigative Actions. San Bernardino County, California. Oakland, 
CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2010a. Biological Reconnaissance Survey in Additional Minor Portions of Project Area Outside of the 
Expanded Area of Potential Effects. Published by Pacific Gas and Electric Company, San Luis Obispo, 
CA. 

———. 2010b (September 14). Biological Survey in Three Areas Outside of the APE. Oakland, CA. Technical 
memorandum prepared for Pacific Gas and Electric Company, San Luis Obispo, CA. 

CNDDB. See California Natural Diversity Database. 

CNPS. See California Native Plant Society. 

GANDA. See Garcia and Associates. 

Garcia and Associates. 2008a (July). Desert Tortoise Presence/Absence Surveys for the PG&E Topock 
Compressor Station Expanded Groundwater Extraction and Treatment System. San Anselmo, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2008b (September). Southwestern Willow Flycatcher Presence/Absence Surveys for the PG&E Topock 
Compressor Station Expanded Groundwater Extraction and Treatment System. San Anselmo, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———.2009a (September). Southwestern Willow Flycatcher Presence/Absence Surveys for the PG&E Topock 
Compressor Station Expanded Groundwater Extraction and Treatment System. San Anselmo, CA. 
Prepared for CH2M Hill and Pacific Gas and Electric Company. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-7 Bibliography 

January 18, 2011 

———. 2009b (September). Desert Tortoise Presence/Absence Surveys for the PG&E Topock Compressor 
Station. San Anselmo, CA. Prepared for the Pacific Gas and Electric Company. 

Johnson, Matthew J., S. L. Durst, C. M. Calvo, L. Stewart, M. K. Sogge, G. Bland, and T. Arundel. 2008. Yellow-
billed Cuckoo distribution, abundance, and habitat use along the lower Colorado River and its 
tributaries, 2007 Annual Report: U.S. Geological Survey Open-File Report 2008-1177, 274 p. Available: 
<http://pubs.usgs.gov/of/2008/1177/>. Accessed December 2008. 

Moyle, Peter. 2002. Inland Fishes of California. University of California Press. Berkeley, CA. 

Noss, R. 1983. A Regional Landscape Approach to Maintain Diversity. Bioscience 33: 700–706 

Reclamation. See U.S. Bureau of Reclamation. 

RHJV. See Riparian Habitat Joint Venture. 

Riparian Habitat Joint Venture. 2004. Version 2.0. The Riparian Bird Conservation Plan: A Strategy for reversing 
the decline of riparian associated birds in California. Prepared with California Partners in Flight. 
Available: <http://www.prbo.org/calpif/pdfs/riparian.v-2.pdf>. Accessed December 2008. 

San Bernardino County. 2007 (April). San Bernadino County General Plan Amendment. Available: 
<http://www.sbcounty.gov/landuseservices/General%20Plan%20Update/General%20Plan%20Text/FINA
L%20General%20Plan%20Text%20-%203-1-07_w_Images.pdf>. 

Simberloff, D. S., and J. Cox. 1987. Consequences and Costs of Conservation Corridors. Conservation Biology 
1:63-71. 

U.S. Bureau of Land Management. 2007 (May). Lake Havasu Field Office Approved Resource Management Plan. 
Available: <http://www.blm.gov/az/st/en/info/nepa/environmental_library/ 
arizona_resource_management/LHFO_ROD_07.html>. Lake Havasu City, AZ. 

U.S. Bureau of Reclamation. 1996. Biological Assessment for Operations and Maintenance for Sensitive Species 
along the Lower Colorado River. Available: <http://www.usbr.gov/lc/region/g2000/batoc.html>. 
Accessed December 2008May 2010. 

———. 2004a (December). Final Lower Colorado River Multi-Species Conservation Program, Volume II: 
Habitat Conservation Plan. Available: <http://www.lcrmscp.gov/publications/VolumeII.pdf>. Last 
updated January 2010. Accessed April 2010. 

———. 2004b (December). Final Lower Colorado River Multi-Species Conservation Program, Volume III: Final 
Biological Assessment. Available: < http://www.lcrmscp.gov/publications/VolumeIII.pdf>. Last updated 
January 2010. Accessed April 2010. 

———. 2008 (September).Lower Colorado River Multi-Species Conservation Program. Species Accounts. 
Bureau of Reclamation Lower Colorado Region, Boulder City, NV. Available: <http://www.lcrmscp.gov/ 
worktasks/speciesresearch/C3/SpeciesAccounts.pdf>. Accessed December 2008. 

USFWS. See U.S. Fish and Wildlife Service. 

U.S. Fish and Wildlife Service. 1994a. Desert tortoise (Mojave population) Recovery Plan. U.S. Fish and 
Wildlife Service, Portland, OR. Available: <http://ecos.fws.gov/docs/recovery_plans/1994/940628.pdf>. 
Accessed October 2008. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-8 California Department of Toxic Substances Control 
January 18, 2011 

———1994b. Lower Colorado River National Wildlife Refuges Comprehensive Management Plan. Available: 
<http://library.fws.gov/CCPs/LowerCOriver_cmp94.pdf>. Accessed October 2008. 

———.2002a. (August). Southwestern Willow Flycatcher Recovery Plan. Albuquerque, NM. 

———. 2002b. Bonytail (Gila elegans) Recovery Goals: Amendment and Supplement to the Bonytail Chub 
Recovery Plan. U.S. Fish and Wildlife Service, Mountain-Prairie Region (6), Denver, CO. Available: 
<http://www.fws.gov/southwest/es/arizona/Bonytail.htm>. Accessed December 2008. 

———. 2005 (March). Biological and Conference Opinion on the Lower Colorado River Multi-Species 
Conservation Program, Arizona, California, and Nevada. U.S. Fish and Wildlife Service Arizona 
Ecological Services Office, Phoenix, AZ. Available: http://www.fws.gov/southwest/es/ 
arizona/Documents/Biol_Opin/040161_LCRMSCP.pdf. Accessed December 2008. 

———. 2006 (May). Yuma clapper rail/Rallus longirostris yumanensis 5-Year Review—2006. U.S. Fish and 
Wildlife Service Arizona Ecological Services Office. Available: <http://www.fws.gov/southwest/es/ 
arizona/Documents/SpeciesDocs/YumaClapperRail/5-Year%20Review%209-06.pdf>. Accessed 
November 2008. 

———. 2007. Havasu National Wildlife Refuge Species Lists. Available: 
<http://www.fws.gov/southwest/refuges/Arizona/havasu/specieslists.html >. 

———. 2008. Havasu National Wildlife Refuge. Available: 
<http://www.fws.gov/southwest/refuges/Arizona/havasu/topockmarsh.html >. 

Section 4.4, “Cultural Resources” 

Alvares de Williams, Anita. 1983. Cocopa. Pages 99-112 in Handbook of North American Indians Volume 10, 
Southwest. Alfonso Ortiz (editor), Smithsonian Institution, Washington, D.C. 

Applied Earthworks. 2004a (September). Cultural Resource Investigations First Addendum: North Access Route 
for Interim Measures No. 3: Topock Compressor Station Expanded Groundwater Extraction and 
Treatment System, San Bernardino County, California. Hemet, CA. Prepared for Pacific Gas and Electric 
Company. San Francisco, CA. 

———. 2004b (November). Cultural Resources Investigations Second Addendum: Cultural Resources Survey of 
Seven Proposed Compliance Monitoring Well Locations and Access Routes for Interim Measures No. 3: 
Topock Compressor Station Expanded Groundwater Extraction and Treatment System, San Bernardino 
County, California. Hemet, CA. Prepared for Pacific Gas and Electric Company. San Francisco, CA. 

———. 2007 (May). Archaeological and Historical Investigations Third Addendum: Survey of the Original and 
Expanded APE for Topock Compressor Station Site Vicinity, San Bernardino County, California, Mohave 
County, Arizona. Hemet, CA. Prepared for Pacific Gas and Electric Company. San Francisco, CA. 

———. 2010a (September). Archaeological and Historical Investigations for the PG&E Topock Compressor 
Station: Addendum 8: Survey of Additional Areas Outside the Expanded Area of Potential Effects. San 
Luis Obispo, CA. Prepared for Pacific Gas and Electric Company. San Francisco, CA. 

———. 2010b (December). Archaeological and Historical Investigations for the PG&E Topock Compressor 
Station: Addendum 9: Survey Within the Fence Line of the Topock Compressor Station. San Luis Obispo, 
CA. Prepared for Pacific Gas and Electric Company. San Francisco, CA.2010 (March). Preliminary 
Archaeological and Historical Investigations for Additional Areas Outside the Expanded Area of 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-9 Bibliography 

January 18, 2011 

Potential Effects, PG&E Topock Compressor Station Final Remedy. Hemet, CA. Prepared for Pacific Gas 
and Electric Company. San Francisco, CA. 

Basgall, M. E., and M. C. Hall. 1994. Perspective on the Early Holocene Archaeological Record of the Mojave 
Desert. Pages 63-81 in Kelso Conference Papers. 1987-1992. B. D. Everson and J. S. Schneider (editors), 
Museum of Anthropology, California State University, Bakersfield. Occasional Papers in Anthropology 
No. 4. 

Bee, R. L. 1983. Quechan. Pages 86-98 in Handbook of North American Indians Volume 10, Southwest. Alfonso 
Ortiz (editor), Smithsonian Institution, Washington, D.C. 

Bean, L. J.. 1978. Cahuilla. Pages 575-587 in Handbook of North American Indians Volume 8, California. Robert F. 
Heizer (editor). Smithsonian Institution, Washington, D.C. 

Bean, L. J. and C. R. Smith. 1978. Serrano. Pages 570-574 in Handbook of North American Indians Volume 8, 
California. Robert F. Heizer (editor). Smithsonian Institution, Washington, D.C. 

BLM. See U.S. Bureau of Land Management. 

Cal/EPA. See California Environmental Protection Agency. 

California Environmental Protection Agency. 2009 (October 19). Cal/EPA Policy for Working with California 
Indian Tribes. CIT-09-01. Sacramento, CA. 

Chemehuevi Indian Tribe. 2010. Chemehuevi History. Available: <http://www.chemehuevi.net/history.php>. 
Accessed February 8, 2010. 

CH2M Hill. 2004 (August). Cultural Resource Investigations for Interim Measures No.3: Topock Compressor 
Station Expanded Groundwater Extraction and Treatment, San Bernardino County, California. Prepared 
for Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2010 (December 31). Revised Addendum to the Revised Work Plan for East Ravine Groundwater 
Investigation, PG&E Topock Compressor Station, Needles, California. Oakland, CA. Technical 
memorandum prepared for Pacific Gas and Electric Company, San Luis Obispo, CA. 

Earle, D. 2005 (October). Draft National Register of Historic Places Nomination Supplement for Topock Maze 
(CA-SBR-219), Needles, California, Register Entry No. 78000745, 10/05/1978. Prepared for Applied 
Earthworks, Hemet, CA. 

———. 2009 (February). Appendix B: Ethnographic Overview and Native Cultural Affiliation Study of the 
Chocolate Mountain Aerial Gunnery Range and Surrounding Region in Southeastern California. In the 
Draft Cultural Affiliation Study for the Chocolate Mountains Aerial Gunnery Range. Prepared for Marine 
Corps Air Station Yuma. 

Ewing, Henry P. 1961. The Origin of the Pai Tribes. Henry F. Dobyns and Robert C. Euler (editors). The Kiva 
26(3):8-23. 

FMIT. See Fort Mojave Indian Tribe. 

Forde, C. Daryll. 1931. Ethnography of the Yuma Indians. University of California Publications in American 
Archaeology and Ethnology. 28(4). University of California Press, Berkeley, CA. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-10 California Department of Toxic Substances Control 
January 18, 2011 

Fort Mojave Indian Tribe. Representatives from the Tribe, Topock, CA. August 14, 2008—Interviews by Stephen 
Weidlich and Jamie Cleland of AECOM regarding the origin of the Topock Maze. 

———. 2009a (February 26). Fort Mojave Indian Tribe comments on January 27, 2009, Draft Corrective 
Measures Study/Feasibility Study Report for Chromium in Groundwater, PG&E Topock Compressor 
Station, Needles, California. Prepared by Hargis and Associates, Inc. 

———. 2009b (October 12). Section 2.2.6, Cultural Resources, revision in Corrective Measures Study/Feasibility 
Study Report for Chromium in Groundwater, PG&E Topock Compressor Station, Needles, California. 
Prepared by Ahamakav Cultural Society. 

Geib, P.R. and D.R. Keller. 2002. Bighorn Cave: Test Excavation of a Stratified Dry Shelter, Mojave County, 
Arizona. Bilby Research Center Occasional Papers, No. 1. Northern Arizona University, Flagstaff, AZ. 
Cited in CH2M Hill 2004. 

Grayson, D. K. 1993. The Desert’s Past: A Natural Prehistory of The Great Basin. Smithsonian Institution Press, 
Washington, D.C. 

Halmo, D. B. 2001. Chemehuevi Tribe Report on the North Baja Pipeline Project. Submitted to Woods Cultural 
Research and EDAW, Inc. September. 

Harwell, H. O., and M. C. S. Kelly. 1983. Maricopa. Pages 71-85 in Handbook of North American Indians 
Volume 10, Southwest. Alfonso Ortiz (editor), Smithsonian Institution, Washington, D.C. 

Hayden, J. D. 1982. Ground figures of the Sierra Pinacate, Sonora, Mexico. In Hohokam and Patayan: Prehistory 
of Southwestern Arizona. R. H. McGuire and M.B. Schiffer, eds., pp. 581-588. Academic Press, NY. 

Johnson, Boma. 2001 (December). Cultural Resources Overview of the North Baja Pipeline Project, Appendix D, 
Attachment A. Cultural Resources Evaluation for the North Baja Pipeline. Prepared for Foster Wheeler 
Environmental Corporation. 

Kelly, I. T., and C. S. Fowler. 1986. Southern Paiute. In Great Basin, edited by Warren L. d’Azevedo, pp. 386-
397. Handbook of North American Indians, Vol. 11, W.C. Sturtevant, general editor. Smithsonian 
Institution, Washington, D.C. 

Khera, S., and P. S. Mariella. 1983. Yavapai. Pages 38-54 in Handbook of North American Indians Volume 10, 
Southwest. Alfonso Ortiz (editor), Smithsonian Institution, Washington, D.C. 

Kroeber, A. L. 1925. Handbook of the Indians of California. Bureau of American Ethnology Bulletin 78. 
Government Printing Office, Washington. Dover Publications, Inc., NY. 

———. 1935. Memoirs of the American Anthropological Association, Contributions from the Laboratory of 
Anthropology, I. American Anthropological Association, Menasha, WI. 

Kroeber, T. 1959. The Inland Whale. Bloomington, IN: Indiana University Press. 

McGuire, R. H., and M. B. Schiffer (eds.). 1982. Hohokam and Patayan: Prehistory of Southwestern Arizona. 
Academic Press, NY. 

McGuire, T. R. 1983. Walapai. In Southwest, edited by Alfonso Ortiz, pp. 25-37. Handbook of North American 
Indians, Vol. 10, W.C. Sturtevant, general editor. Smithsonian Institution, Washington, D.C. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-11 Bibliography 

January 18, 2011 

Schwartz, Douglas W. 1983. Havasupai. Pages 13-24 in Handbook of North American Indians Volume 10, 
Southwest. Alfonso Ortiz (editor), Smithsonian Institution, Washington, D.C. 

Sherer, L. M. 1965. The Clan System of the Fort Mojave Indians: A Contemporary Survey. Southern California 
Quarterly 47(1):1–72. 

Stewart, K. 1969. The Aboriginal Territory of the Mohave Indians. Ethnohistory 16:257–276. 

———. 1977. Mojave Indian Ghosts and the Land of the Dead. Masterkey. 5(1):14–21. 

———. 1983. Mohave. In Southwest, edited by Alfonso Ortiz, pp. 55–70. Handbook of North American Indians, 
Vol. 10, W.C. Sturtevant, general editor. Smithsonian Institution, Washington, D.C. 

Stone, C. L. 1991. The Linear Oasis: Managing the Cultural Resources along the Lower Colorado River. Cultural 
Resource Series No. 6. Bureau of Land Management, Phoenix. 

U.S. Bureau of Land Management. 2006. Lake Havasu Field Office Proposed Resource Management Plan and 
Final Environmental Impact Statement. Lake Havasu Field Office, Arizona. September. 

———. 2007. Record of Decision and Lake Havasu Field Office Approved Resource Management Plan. Lake 
Havasu Field Office, Arizona. May. 

———. 2010. Paleontology Laws. Omnibus Public Land Management Act - Paleontological Resources 
Preservation. Available: 
<http://www.blm.gov/wo/st/en/prog/more/CRM/paleontology/paleontological_laws.html>. Accessed on 
February 11, 2010. 

U.S. National Park Service. 1994. Preservation Brief 36: Protecting Cultural Landscapes: Planning, Treatment 
and Management of Historic Landscapes. Available: 
<http://www.nps.gov/history/hps/tps/briefs/brief36.htm>. Accessed March 10, 2010. 

———. 1998. National Register Bulletin 38: Guidelines for Evaluating and Documenting Traditional Cultural 
Properties. Available: <http://www.nps.gov/nr/publications/bulletins/pdfs/nrb38.pdf>. Accessed March 
10, 2010. 

Warren C. N. and R. H. Crabtree. 1986. Prehistory of the Southwestern Area. In The Handbook of North 
American Indians Volume 11: Great Basin, edited by Warren L. D’Azevedo. Smithsonian Institute. 
Washington D.C. 

Section 4.5, “Geology and Soils” 

Betz Chemical Company. 1987 (March 12). Topock Cooling Water Analyses Report. Cited in CH2M Hill 2007a. 

———. 1989 (March 21). Topock Cooling Water Analyses Report. Cited in CH2M Hill 2007a. 

———. 1990 (September 26). Topock Cooling Water Analyses Report. Cited in CH2M Hill 2007a. 

———. 1991 (January 30). Topock Cooling Water Analyses Report. Cited in CH2M Hill 2007a. 

Brown and Caldwell. 1986 (December 16). Report of Analytical Results, Log No. E86-11-434. Cited in CH2M 
Hill 2007a. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-12 California Department of Toxic Substances Control 
January 18, 2011 

California Department of Toxic Substances Control. 2001. January 4, 2001—letter from Robert Senga, DTSC, to 
Mel Wong, PG&E, regarding Comments on Work Plan for Additional Soil Sampling, Pacific Gas and 
Electric Company (PG&E), Topock Compressor Station, Needles, CA. Cited in CH2M Hill 2007a. 

———. 2007 (May 9). Comments on the RCRA Facility Investigation/Remedial Investigation, Volume 1—Site 
Background and History Report, Pacific Gas and Electric Company (PG&E), Topock Compressor 
Station, Needles, California (EPA ID No. CAT080011729). Letter report to Yvonne Meeks of Pacific Gas 
and Electric Company, San Luis Obispo, CA. 

CH2M Hill. 2006a (November) Draft Report, RCRA Facility Investigation/Remedial Investigation Soil 
Investigation Work Plan, Part A, Topock Compressor Station, Needles, California. Oakland, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2007a (August 10). Final Report, RCRA Facility Investigation/Remedial Investigation Report, PG&E 
Topock Compressor Station, Needles, California, Volume 1—Site Background and History. Oakland, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2007b (August). Final Report, RCRA Facility Investigation/Remedial Investigation, PG&E Topock 
Compressor Station, Needles, California Report. Volume 2—Hydrogeologic Characterization and Results 
of Groundwater and Surface Water Investigation. Oakland, CA. Published by Pacific Gas and Electric 
Company, San Luis Obispo, CA. 

———. 2007c (December) Draft Report, RCRA Facility Investigation/Remedial Investigation Soil Investigation 
Work Plan, Part B, Topock Compressor Station, Needles, California. Oakland, CA. Published by Pacific 
Gas and Electric Company, San Luis Obispo, CA. 

———. 2008 (July). Final Report, RCRA Facility Investigation/Remedial Investigation Report, PG&E Topock 
Compressor Station, Needles, California, Volume 2—Hydrogeologic Characterization and Results of 
Groundwater and Surface Water Investigation. Oakland, CA. Published by Pacific Gas and Electric 
Company, San Luis Obispo, CA.  

———. 2009a (February). Revised Final Report, RCRA Facility Investigation/Remedial Investigation Report, 
PG&E Topock Compressor Station, Needles, California Report, Volume 2—Hydrogeologic 
Characterization and Results of Groundwater and Surface Water Investigation. Oakland, CA. Published 
by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2009b (December). Final Corrective Measures Study/Feasibility Study Report: PG&E Topock 
Compressor Station, Needles, California. Oakland, CA. Published by Pacific Gas and Electric Company, 
San Luis Obispo, CA. 

DOI. See U.S. Department of the Interior. 

Ecology and Environment. 2000 (October 12). Work Plan for Additional Soils Sampling, Corrective Action 
Consent Agreement for Bat Cave Wash Area, PG&E Topock Compressor Station, Needles, California. 
Cited in CH2M Hill 2007a. 

Hart, E. W., and W. A. Bryant. 1997. Fault-Rupture Hazard Zones in California: Alquist-Priolo Earthquake 
Fault Zoning Act with Index to Earthquake Fault Zone Maps. Special Publication 42. California Division 
of Mines and Geology. Sacramento, CA. Cited in CH2M Hill 2007a. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-13 Bibliography 

January 18, 2011 

Howard, K. A., B. E. John, and J. E. Nielson. 1997. Preliminary Geologic Map of the Eastern and Northern Parts 
of the Topock 7.5-Minute Quadrangle, Arizona and California. U.S. Geological Survey Open-File Report 
95-534. Cited in CH2M Hill 2007a. 

Howard, K. A., and D.V. Malmon. 2007 (April). Stratigraphy of Colorado River Deposits in Lower Mohave 
Valley, Arizona and California. In R. E. Reynolds (ed.), Wild, Scenic and Rapid, A Trip Down the 
Colorado River Trough. 2007 Desert Symposium Field Guide. Cited in CH2M Hill 2007a. 

Jennings, C. W., and G. J. Saucedo. 1999 (revised 2002). Simplified Fault Activity Map of California. California 
Geological Survey. Sacramento, CA. 

John, B. E. 1987. Geologic Map of the Chemehuevi Mountains Area, San Bernardino County, California and 
Mohave County, Arizona. U.S. Geological Survey Open-File Report 87-666. Cited in CH2M Hill 2007a. 

Kearny, A. T. 1987 (August). RCRA Facility Assessment, Pacific Gas and Electric Company, Topock Compressor 
Station, Needles, California. Redwood City, California. Cited in CH2M Hill 2007a. 

McCurdy, Rich. PG&E Senior Consulting Environmental Specialist. Pacific Gas and Electric Company, San 
Francisco, CA. March 23, 2006—letter from to Norman Shopay of the California Department of Toxic 
Substances Control regarding results of investigation of December 27, 2005, wastewater release at 
Topock Compressor Station. Cited in CH2M Hill 2007a. 

Metzger, D. G., and O. J. Loeltz. 1973. Geohydrology of the Needles Area, Arizona, California, Nevada. U.S. 
Geological Survey Professional Paper 486-J. Cited in CH2M Hill 2007a. 

Miller, D. M., B. E. John, J. C. Antweiler, R. W. Simpson, D. B. Hoover, G. L. Raines, and T. J. Kreidler. 1983. 
Mineral Resources Potential of the Chemehuevi Mountains Wilderness Study Area (CDCA-310), San 
Bernardino County, California, Summary Report. U.S. Geological Survey. Cited in CH2M Hill 2007a. 

Miller, J. M. G., and B. E. John. 1999. Sedimentation Patterns Support Seismogenic Low-Angle Normal Faulting, 
Southeastern California and Western Arizona. Geological Society of America Bulletin 111(9):1350–1370. 
Cited in CH2M Hill 2007a. 

Mittelhauser Corporation. 1986 (August). Closure Plan for the Hazardous Waste Management Facilities at the 
Topock Compressor Station. Revision 1. Cited in CH2M Hill 2007a. 

———. 1990 (June). Phases 1 and 2 Closure Certification Report, Hazardous Waste Management Facilities, 
Topock Compressor Station, Needles, California. Cited in CH2M Hill 2007a. 

Natural Resources Conservation Service. 2006. Soil Survey of Mohave County, Arizona, Southern Part. U.S. 
Department of Agriculture. In cooperation with U.S. Bureau of Land Management, National Park Service, 
and Arizona Agricultural Experiment Station. Washington, DC. Available: 
<http://soildatamart.nrcs.usda.gov/Manuscripts/AZ627/0/Mohave%20Southern.pdf>. Accessed 
September 2008. 

NRCS. See Natural Resources Conservation Service. 

Pacific Gas and Electric Company. 1962 (April 17). PG&E Work Order 473-D: Installation of Water Softener for 
Hot Well Make-Up. San Francisco, CA. Cited in CH2M Hill 2007a. 

———. 1980 (November 5). Handwritten notes (author unknown) describing chemical and waste handling 
practices at Topock Compressor Station. San Francisco, CA. Cited in CH2M Hill 2007a. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-14 California Department of Toxic Substances Control 
January 18, 2011 

———. 1982 (December). Operation Plan for Hazardous Waste Facility at the Topock Compressor Station. San 
Francisco, CA. Cited in CH2M Hill 2007a. 

———. 1984. Handwritten notes (author unknown) summarizing correspondence on wastewater disposal history 
and dates of importance (1969–1984), with emphasis on Injection Well PGE-8. San Francisco, CA. Cited 
in CH2M Hill 2007a. 

———. 1991 (March 29). Drawing: Elementary-Mechanical Drain and Sewer Systems, Topock Compressor 
Station, Gas Operations, Pacific Gas and Electric Company. Drawing 387706. San Francisco, CA. Cited 
in CH2M Hill 2007a. 

———. 2000a (June 2). Letter to Robert Senga of the California Department of Toxic Substances Control 
regarding additional soil sampling results for the PG&E Topock Compressor Station. Cited in CH2M Hill 
2007a. 

———. 2000b (April 5). Letter to Robert Senga of the California Department of Toxic Substances Control 
regarding additional soil sampling, corrective action consent agreement for the Bat Cave Wash Area of 
the PG&E Topock Compressor Station. Cited in CH2M Hill 2007a. 

———. 2000c (May 17). Letter to Robert Senga of the California Department of Toxic Substances Control 
regarding additional soil sampling, corrective action consent agreement for the Bat Cave Wash Area of 
the PG&E Topock Compressor Station. Cited in CH2M Hill 2007a. 

Petersen, M. D., Frankel, A. D., Harmsen, S. C., Mueller, C. S., Haller, K. M., Wheeler, R. L., Wesson, R. L., 
Zeng, Y., Boyd, O. S., Perkins, D. M., Luco, N., Field, E. H., Wills, C. J., and Rukstales, K. S. 2008. 
Documentation for the 2008 Update of the United States National Seismic Hazard Maps: U.S. Geological 
Survey Open-File Report. 1128: 61 p. 

PG&E. See Pacific Gas and Electric Company. 

Prudhomme, H. P. Pacific Gas and Electric Company, San Francisco, CA. October 7, 1968—letter to Arthur 
Swajian of the Water Board in response to request for a report on waste disposal at the Topock 
Compressor Station. Cited in CH2M Hill 2007a. 

Riddle, Glen. District Superintendent. Topock Compressor Station, Needles, CA. September 15, 2004—personal 
communication with Rick Sturm of CH2M Hill. Cited in CH2M Hill 2007a. 

Russell, Curt. Topock Onsite Project Manager. Pacific Gas and Electric Company, Needles, CA. July 15, 2006a—
personal Communication with Susanne von Rosenberg of GAIA Consulting, Inc. Cited in CH2M Hill 
2007a. 

————. May 8 to 9, 2006b—personal communication in “Final Field Notes Memorandum, May 8 to 9, 2006.” 
Cited in CH2M Hill 2007a. 

San Bernardino County. 2007 (April). County of San Bernardino 2007 General Plan. Adopted March 13, 2007. 
San Bernardino, CA. 

SCEDC. See Southern California Earthquake Data Center. 

Southern California Earthquake Data Center. 2009. Alphabetical Fault Index. Available: 
<http://www.data.scec.org/fault_index/alphadex.html>. Accessed January 22, 2009. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-15 Bibliography 

January 18, 2011 

Technical and Ecological Services. 1993 (June 11). Water Quality Analysis Report, Old Evaporation Ponds, 
Pacific Gas and Electric Company Topock Compressor Station. San Francisco, CA. Published by Pacific 
Gas and Electric Company, San Luis Obispo, CA. Cited in CH2M Hill 2007a. 

Trident. See Trident Environmental Consultants. 

Trident Environmental Consultants. 1995 (July 6). Investigation of Pipeline Liquid Oil Tank at PG&E’s Topock 
Compressor Station, Needles, California. Cited in CH2M Hill 2007a. 

———. 1996 (October 10). Former Pipeline Liquid Oil Tank Closure Certification Report PG&E Topock 
Compressor Station, Needles, California. Cited in CH2M Hill 2007a. 

U.S. Department of the Interior. 2009 (May 28 ). Memo from Pamela Innes of the DOI to Dr. Willie Taylor of the 
DOT regarding Request for Time-Critical Removal Action Number 4 at AOC 4 Debris Ravine, Pacific 
Gas and Electric Topock Compressor Station. 

———. 2008. Quaternary Fault and Fold Database for the United States. Available: 
<http://earthquake.usgs.gov/regional/qfaults/>. Last updated July 16, 2008. Accessed September 9, 2008. 

U.S. Geological Survey and the California Geological Survey. 2006. Quaternary fault and fold database for the 
United States. Available: <http//earthquakes.usgs.gov/regional/qfaults/; Southern California Earthquake 
Data Center>. Accessed January 12, 2009 from Southern California Earthquake Data Center Web site 
available: <http://www.data.scec.org/;> and California Geological Survey Seismic Shaking Hazards in 
California Interactive Map, accessed January 12, 2009, from California Geological Survey Web site 
available: <http://redirect.conservation.ca.gov/cgs/rghm/pshamap/pshamain.html>. 

USGS. See U.S. Geological Survey. 

Wong, Melvin. Pacific Gas and Electric Company. February 5, 1999—letter to Robert Senga of the California 
Department of Toxic Substances Control regarding soil sampling results, RCRA Facility Investigation at 
Bat Cave Wash Area of the PG&E Topock Compressor Station, Needles California. Cited in CH2M Hill 
2007a. 

Section 4.6, “Hazardous Materials” 

Arcadis. 2008 (February). Human Health and Ecological Risk Assessment Work Plan, Topock Compressor 
Station, Needles, California. NeedlesSan Francisco, CA. Published by Pacific Gas and Electric Company, 
San Luis Obispo, CA. 

Arcadis. 2009 (December November). Human and Ecological Risk Assessment of Groundwater Impacted by 
Activities at Solid Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU 2, Topock 
Compressor Station, Needles, California. Needles, CA. 

California Department of Toxic Substances Control. 2010a. Hazardous Waste Tracking System, California Waste 
Code by Year Matrix. Available: <http://hwts.dtsc.ca.gov/report_list.cfm>. Accessed January 2010. 

———. 2010b. Hazardous Waste Tracking System, RCRA Waste Code by Year Matrix, California Waste Code 
by Year Matrix. Available: <http://hwts.dtsc.ca.gov/report_list.cfm>. Accessed January 2010. 

CH2M Hill. 2005 (March). Waste Discharge Requirements, Order No. R7-2004-0103, Condition D.19 Waste 
Management Plan Interim Measure No. 3 PG&E Topock Compressor Station, Needles, California. 
Oakland, CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-16 California Department of Toxic Substances Control 
January 18, 2011 

CH2M Hill. 2006 (April). Interim Measures No. 3 Treatment and Extraction System Operation and Maintenance 
Plan, Revision 01, April 2006, PG&E Topock Compressor Station, Needles, California. Oakland, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2007a (August). RCRA Facility Investigation/Remedial Investigation, PG&E Topock Compressor 
Station, Needles, California. Volume 1—Site Background and History. Oakland, CA. Published by Pacific 
Gas and Electric Company, San Luis Obispo, CA. 

———. 2007b (August). RCRA Facility Investigation/Remedial Investigation, PG&E Topock Compressor Station, 
Needles, California. Volume 2—Hydrogeologic Characterization and Results of Groundwater and 
Surface Water Investigation. Oakland, CA. Published by Pacific Gas and Electric Company, San Luis 
Obispo, CA. 

———. 2007c (June). Corrective Measures/Feasibility Study Work Plan, PG&E Topock Compressor Station, 
Needles, California. Needles, CA. Oakland, CA. Published by Pacific Gas and Electric Company, San 
Luis Obispo, CA. 

———. 2009a (February). Revised Final Report, RCRA Facility Investigation/Remedial Investigation Report, 
PG&E Topock Compressor Station, Needles, California Report, Volume 2—Hydrogeologic 
Characterization and Results of Groundwater and Surface Water Investigation. Needles, CA. Oakland, 
CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2009b (December). Final Corrective Measures Study/Feasibility Study Report: PG&E Topock 
Compressor Station, Needles, California. Oakland, CA. Published by Pacific Gas and Electric Company, 
San Luis Obispo, CA. 

Doss, Bob. Principle Engineer, GT&D Remediation Group. Pacific Gas and Electric Company, San Francisco, 
CA. March 9, 2010—e-mail to Micheal Zischke of Cox Castle regarding information on current quantities 
of volume of brine waste. 

Doss, Bob. Principle Engineer, GT&D Remediation Group. Pacific Gas and Electric Company, San Francisco, 
CA. April 1, 2010b—e-mail to Carolyn Yee, DTSC, regarding EIR Information Request of March 15, 
2010. 

Emergency Response Notification System.2008. Database search for reports of emergencies in or around Needles, 
CA. Available: http://data.rtknet.org/erns/area.php. Accessed December 6, 2008. 

Environmental Data Resources. 2008 (December 8). Database search for information on the PG&E Topock 
Compressor Station. Report for Inquiry Number 02378328.1r. 

ERNS. See Emergency Response Notification System. 

Google. 2008. Google Earth. Available: <www.earth.google.com>. Accessed January 2009. 

National Institute of Occupational Safety and Health. Available: 
<http://www.cdc.gov/niosh/npg/npgd0262.html>. Accessed March 11, 2009. 

NIOSH. See National Institute of Occupational Safety and Health. 

Pacific Gas and Electric Company. 2005 (March 24). Letter from Yvonne Meeks to Robert Perdue (California 
Regional Water Quality Control Board). “Waste Discharge Requirements, Order No. R7-2004-0103, 
Condition D.19, Waste Management Plan.” 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-17 Bibliography 

January 18, 2011 

———. 2008 (March). Hazardous Materials Business Plan for the Topock Compressor Station, Interstate 40 and 
Park Moabi Road, Needles, California. San Francisco, CA. 

Pacific Gas and Electric Company———. 2010 (February). Hazardous Materials Business Plan for the Topock 
Compressor Station, Interstate 40 and Park Moabi Road, Needles, California. San Francisco, CA. 

PG&E. See Pacific Gas and Electric Company. 

Russell, Curt. Topock Onsite Project Manager. Pacific Gas and Electric Company, Needles, CA. January 8, 
2009—phone conversation with Leslie Redford of EDAW regarding hazardous waste programs used at 
PG&E facilities. 

San Bernardino County. 1991. Comprehensive Land Use Plan, Needles Municipal Airport. February 1991. 

San Bernardino County. 2005 (June). San Bernardino County General Plan, Safety Background Report. 
Available: <http://co.san-bernardion.ca.us/landuseservices/Background Reports/Safety>. Accessed 
January 2009. 

San Bernardino County Department of Airports. 2007. Details about the Department of Airports. Available: 
<http://www.co.san-bernardino.ca.us/airports/>. Accessed January 2009May 2010. 

Veranth, J.ohn M. , Dr. E.P. Jak, G. Seshadri, E. Kaser, and F. Yinet al from University of Utah, Salt Lake City, 
Utah. 2004 (February). “Fugitive Dust Characterization in Doña Ana County.” Presentation to Southwest 
Center for Environmental Research and Policy Annual Conference, February 2004. Salt Lake City: 
University of Utah. 

Section 4.7, “Hydrology and Water Quality” 

Anderson, D. A. 2002 (May). Utah’s Perspective, the Colorado River, Second Edition. State of Utah Natural 
Resources, Salt Lake City, UT. 

Aracadis. 2008 (August). Human Health and Ecological Risk Assessment Work Plan: Topock Compressor 
Station, Needles, California. San Francisco, CA. Published by Pacific Gas and Electric Company, San 
Luis Obispo, CA. 

———. 2009 (November). Human and Ecological Risk Assessment of Groundwater Impacted by Activities at 
Solid Waste Management Unit (SWMU) 1/Area of Concern (AOC) 1 and SWMU 2: Topock Compressor 
Station, Needles, California. San Francisco, CA. 

California Department of Toxic Substances Control. 2001. January 4, 2001—letter from Robert Senga, DTSC, to 
Mel Wong, PG&E, regarding Comments on Work Plan for Additional Soil Sampling, Pacific Gas and 
Electric Company (PG&E), Topock Compressor Station, Needles, CA. Cited in CH2M Hill 2007. 

———. 2006. March 29, 2006—Internal Memorandum from Greg Neal to Norman Shopay. Comments on soil 
Portions of Draft Report, RCRA Facility Investigation (RFI) Report, Pacific Gas and Electric Company 
(PG&E), Topock Compressor Station, Needles, CA. 

———.2008. July 24, 2008—letter from Aaron Yue, DTSC, to Yvonne Meeks, PG&E, regarding Conditional 
Approval of the Revised East Ravine Work Plan at Pacific Gas and Electric Company (PG&E), Topock 
Compressor Station, Needles, CA (EPA Id No. Cat080011729). 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-18 California Department of Toxic Substances Control 
January 18, 2011 

California Department of Water Resources. 2003 (October). Bulletin 118, 2003 Update, California’s 
Groundwater. Sacramento, CA. 

California Department of Transportation. 20002003. California Department of Transportation Storm Water Quality 
Handbooks, Construction Site BMPs Manual. Sacramento, CA. 

California State Water Resources Control Board. 2009 (September 2). Construction General Permit Fact Sheet. 
Adopted Order No. 2009-0009-DWQ. Sacramento, CA. 

California Stormwater Quality Association. 20042003. California Stormwater Quality Association Construction BMP 
Handbook. Sacramento, CA. 

CH2M Hill. 2005 (July 29). Groundwater Model Update Report: PG&E Topock Compressor Station, Needles, 
California. Oakland, CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2006a (March 15). Information Review of Bedrock Groundwater Conditions Technical Memorandum:in 
Bedrock Formations at PG&E’s Topock Compressor Station, Needles, California. Oakland, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2006b (August 4). Groundwater Model Report, Section 2: PG&E Topock Compressor Station, Needles, 
California. Oakland, CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2007 (August 10). Final Report, RCRA Facility Investigation/Remedial Investigation Report: PG&E 
Topock Compressor Station, Needles, California, Volume 1 – Site Background and History. Oakland, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2008a (July 11). Revised Work Plan for East Ravine Groundwater Investigation, PG&E Topock 
Compressor Station, Needles, California. Oakland, CA. Published by Pacific Gas and Electric Company, 
San Luis Obispo, CA. 

———. 2008b (July 11). RCRA Facility Investigation/Remedial Investigation Volume 2 Addendum, PG&E 
Topock Compressor Station, Needles, California. Oakland, CA. Published by Pacific Gas and Electric 
Company, San Luis Obispo, CA. 

———. 2009a. (February). Revised Final Report, RCRA Facility Investigation/Remedial Investigation Report: 
PG&E Topock Compressor Station, Needles, California Report, Volume 2 – Hydrogeologic 
Characterization and Results of Groundwater and Surface Water Investigation. Oakland, CA. Published 
by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2009b. (June). Final Report, RCRA Facility Investigation/Remedial Investigation Report: PG&E Topock 
Compressor Station, Needles, California, Volume 2 Addendum – Hydrogeologic Characterization and 
Results of Groundwater and Surface Water Investigation. Oakland, CA. Published by Pacific Gas and 
Electric Company, San Luis Obispo, CA. 

———. 2009c. (April ) First Quarter 2009 Monitoring Report for Interim Measure No. 3, Groundwater 
Treatment System Waste Discharge Requirements Board Order No. R7-2006-0060, Pacific Gas and 
Electric Topock Compressor Station, Needles, California. Oakland, CA. Published by Pacific Gas and 
Electric Company, San Luis Obispo, CA. 

———. 2009d. (December). Final Corrective Measures Study/Feasibility Study Report: PG&E Topock 
Compressor Station, Needles, California. Oakland, CA. Published by Pacific Gas and Electric Company, 
San Luis Obispo, CA. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-19 Bibliography 

January 18, 2011 

———. 2010. (March). Fourth Quarter 2009 and Annual Interim Measures Performance Monitoring and Site-
Wide Groundwater and Surface Water Monitoring Report: PG&E Topock Compressor Station, Needles, 
California. Oakland, CA. Published by Pacific Gas and Electric Company, San Francisco, CA 

Colorado River Basin Regional Water Quality Control Board. 2006 (June). Water Quality Control Plan, Colorado 
River Basin-Region 7. Palm Desert, CA. 

Colorado River Basin RWQCB. See Colorado River Basin Regional Water Quality Control Board. 

DTSC. See California Department of Toxic Substances Control. 

DWR. See California Department of Water Resources. 

EPA. See U.S. Environmental Protection Agency. 

Guay, B. E., C.J. Eastoe, and R. Bassett. 2006. Identifying Sources of Groundwater in the Lower Colorado River 
Valley, U.S.A.,with δ18O, δD, and 3H: Implications for River Water Accounting. Hydrology Journal, 
14:146-158. Cited in CH2M Hill 2009a. 

Guerre, Christopher. 2010. Senior Engineering Geologist, Permitting and Corrective Action Branch. California 
Department of Toxic Substances Control, Sacramento, CA. March 9, 2010—e-mail to Addie Farrell, 
AECOM, transmitting results of January 27, 2010 surface water sampling event. 

Metzger, E.G. and O.J. Loeltz. 1973. Geohydrology of the Needles Area, Arizona, California, Nevada. United 
States Geological Survey Professional Paper 486-J. Cited in CH2M Hill 2007 and 2009a. 

Pacific Gas and Electric Company. 1968 (October 7). Letter from H.P. Prudhomme (PG&E) to Mr. Arthur 
Swajian (Water Board). No title; response to request for a report on waste disposal at Topock compressor 
station. Cited in CH2M Hill 2007. 

PG&E. See Pacific Gas and Electric Company. 

Russell, Curt. Topock Onsite Project Manager. Pacific Gas and Electric Company, Needles, CA. May 8 to 9, 
2006—personal communication in “Final Field Notes Memorandum, May 8 to 9, 2006.” Cited in CH2M 
Hill 2007. 

Technical and Ecological Services. 1993. Water Quality Analysis Report, Old Evaporation Ponds, Pacific Gas 
and Electric Company Topock Compressor Station. San Francisco, CA. Published by Pacific Gas and 
Electric Company, San Luis Obispo, CA. 

U.S. Environmental Protection Agency. 2007 (June 1828) CWA Section 303(d) List of Water Quality Limited 
Segments, Colorado River Basin Regional Water Quality Control Board. 

Wilson, R. P. and S. J. Owen-Joyce. 1994. Method to identify Wells that Yield Water that will be replaced by the 
Colorado River Water in Arizona, California, Nevada, and Utah. U.S. Geological Survey, Water-
Resources Investigations Report 94-4005. 

Section 4.8, “Land Use and Planning” 

San Bernardino County. 2007 (March 13). County of San Bernardino 2007 General Plan. Adopted March 13, 
2007; effective April 12, 2007. Land Use Services Division. San Bernardino, CA. Prepared by URS 
Corporation, Santa Ana, CA. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-20 California Department of Toxic Substances Control 
January 18, 2011 

CH2M Hill. 2006 (June). Interim Measures No. 3 Treatment and Extraction System Operation and Maintenance 
Plan, Rev. 1, Topock Compressor Station, Needles, California. San Francisco, CA. Prepared for the 
California Department of Toxic Substances Control on behalf of PG&E. Oakland, CA. Published by 
Pacific Gas and Electric Company, San Luis Obispo, CA. 

U.S. Bureau of Land Management. 2007. Lake Havasu Field Office Resource Management Plan (approved). 
Available: <http://www.blm.gov/az/st/en/info/nepa/environmental_library/ 
arizona_resource_management/LHFO_ROD_07.html>. Accessed October 2008. 

U.S. Fish and Wildlife Service. 1994. Lower Colorado River National Wildlife Refuges Comprehensive 
Management Plan. Available: <http://library.fws.gov/CCPs/LowerCOriver_cmp94.pdf>. Accessed 
October 2008. 

Section 4.9, “Noise” 

Bolt Beranek and Newman Inc. 1981. Noise Control for Buildings and Manufacturing Plants. Cambridge MA. 

California Department of Transportation. 1998 2009 (OctoberNovember). Technical Noise Supplement. 
Sacramento, CA. 

———. 2004 (June). Transportation and Construction Induced Vibration Guidance Manual. Sacramento, CA. 

———. 2007 2008 (December). 2006 2007 Average Annual Daily Truck Traffic on the California State Highway 
System. Sacramento, CA. 

Caltrans. See California Department of Transportation. 

Federal Highway Administration. 1978 (December). Federal Highway Traffic Noise Prediction Model FHWA 
RD 77-108. Washington DC. 

Federal Highway Administration. 2006 (January). Roadway Construction Noise Model Version 1.0 (FHWA 
RCNM V. 1.0). Washington DC. 

Federal Interagency Committee on Noise. 1992 (August). Federal Agency Review of Selected Noise Analysis 
Issues. Washington, DC. 

Federal Transit Administration. 2006 (May). Transit Noise and Vibration Impact Assessment. Washington, DC. 
Prepared by: Harris Miller Miller & Hanson Inc., Burlington, MA. 

FHWA. See Federal Highway Administration. 

FICON. See Federal Interagency Committee on Noise. 

FTA. See Federal Transit Administration. 

Governor’s Office of Planning and Research. 2003. State of California General Plan Guidelines. Pages 250-251. 
Sacramento, CA. 

Haith, Jennifer. Technician, Fehr and Peers Transportation Consultants. March 12, 2009—e-mail to Chris Shields 
of AECOM regarding project traffic trips. 

OPR. See Governor’s Office of Planning and Research. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-21 Bibliography 

January 18, 2011 

Pack, Jason. Associate, Fehr and Peers Transportation Consultants. March 2, 2009—e-mail to Chris Shields of 
AECOM regarding existing traffic data. 

San Bernardino County. 2007 (March 13). Noise Element of the County of San Bernardino2007 General Plan. 

Section 4.10, “Transportation” 

Babico, Jacob. Associate engineer. San Bernardino County Engineering Department, San Bernardino, CA. 
December 9, 2008—e-mail to Jason Pack of Fehr & Peers regarding accident data in Topock. 

California Department of Transportation. 2002 (December). Guide for the Preparation of Traffic Impact Studies. 
Sacramento, CA. 

Caltrans. See California Department of Transportation. 

Fehr & Peers. See Fehr & Peers Transportation Consultants. 

Fehr & Peers Transportation Consultants. 2008 (December 23). Existing Conditions Review for PG&E Topock 
Compressor Station Environmental Investigation and Cleanup Project. Technical Memorandum. 
Riverside, CA. 

Pacific Gas and Electric Company. 2010 (January 11). Letter memorandum regarding Information Request for 
Environmental Impact Report (EIR) Project Description, Pacific Gas and Electric Company (PG&E), 
Topock Compressor Station, Needles, California (EPA ID No. CAT080011729). To Aaron Yue, senior 
hazardous substances engineer, California Department of Toxic Substances Control. Cypress, CA. 

SANBAG. See San Bernardino County Associated Governments. 

San Bernardino County. 2007 (March 13). County of San Bernardino 2007 General Plan. Adopted March 13, 
2007; effective April 12, 2007. Land Use Services Division. San Bernardino, CA. Prepared by URS 
Corporation, Santa Ana, CA. 

San Bernardino County Associated Governments. 2003 (December 3). Congestion Management Program for San 
Bernardino County, 2003 Update. San Bernardino, CA. 

San Bernardino County Transportation Department. 1965 (May). Standard Drawings, San Bernardino County. 
Available: <http://www.sbcounty.gov/dpw/land/pdf/20080821_dpw_standards.pdf>. Accessed January 
20, 2008. 

SCAG. See Southern California Association of Governments. 

Southern California Association of Governments. 2008 (May 8). 2008 Regional Transportation Plan (RTP): 
Making Connections. Los Angeles, CA. 

Transportation Research Board. 2000. Highway Capacity Manual. Washington, DC. 

Section 4.11, “Utilities and Service Systems” 

California Integrated Waste Management Board. 1995. Solid Waste Information System (SWIS), Facility/Site 
Listing, San Bernardino County. Available: 
<http://www.ciwmb.ca.gov/SWIS/SearchList/List?COUNTY=San+Bernardino&OPSTATUS=Active&R
EGSTATUS=Permitted>. Accessed April 13, 2010. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-22 California Department of Toxic Substances Control 
January 18, 2011 

CH2MHill. 2005 (March). Waste Management Plan Topock Compressor Station [Interim Measure 3]. Oakland, 
CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

Lindley, Jack. Electric Line Crew Supervisor. City of Needles, CA. March 4, 2010—personal communication 
with Kendra Ryans of AECOM regarding total kilowatt-hours used at the compressor station and IM-3 
facility during the past year. 

Pacific Gas and Electric Company. 2010. Electricity Usage and Supply for IM-3 and Remedy Alt. E. San Luis 
Obispo, CA. Memorandum to Taryn Nance of AECOM. Sacramento, CA. 

Russell, Curt. Topock Onsite Project Manager. Pacific Gas and Electric Company, Needles, CA. January 14, 
2009—phone conversation with Mike Aviña of EDAW regarding water usage ,sewage, permitting, and 
other related topics at the IM-3 Facility and/or compressor station. 

Waste Management. 2010. Details on Waste Management. Available: 
<http://www.wm.com/Templates/FAC4330/services.asp>. Accessed March 10, 2010. 

Section 4.12, “Water Supply” 

Brownlee, David. Administrative assistant to the city manager. City of Needles, CA. March 16, 2009a—telephone 
conversation with Samantha Salvia of EDAW regarding Lower Colorado Water Supply Project and 
PG&E subcontract. November 4, 2009b—letter to Robert Doss regarding PG&E Lower Colorado Water 
Supply Project Sub-Contract for Consumptive Use Water. 

CH2M Hill. 2006 (June). Interim Measures No. 3 Treatment and Extraction System Operation and Maintenance 
Plan, Rev. 1, Topock Compressor Station, Needles, California. Oakland, CA. Prepared for the California 
Department of Toxic Substances Control on behalf of PG&E. Published by Pacific Gas and Electric 
Company, San Luis Obispo, CA. 

Chen, Jay. Staff of Colorado River Board. March 12, 2009—conversation with Samantha Salvia of EDAW 
regarding current status of phase 2 of Lower Colorado Water Supply Project. 

Colorado River Basin Regional Water Quality Control Board. 2006. RWQCB Water Quality Control Plan: 
Colorado River Basin—REGION 7. Includes amendments adopted by the Colorado River Basin RWQCB 
through June 2006. 

Colorado River Basin RWQCB. See Colorado River Basin Regional Water Quality Control Board. 

Colorado River Board. 2009a. Processes and Procedures for Obtaining a Subcontract for Water Under the Lower 
Colorado Water Supply Act of 1986. Available: <http://crb.ca.gov/documents.html>. Accessed March 9, 
2009. 

———. 2009b. Lower Colorado Water Supply Project Questions and Answers. Available: 
<http://crb.ca.gov/documents.html>. Accessed March 9, 2009. 

Doss, Robert. Pacific Gas and Electric Company, CA. January 11, 2010. Letter to Karen Baker (DTSC) regarding 
Water Supply Information Request for EIR. 

Pacific Gas and Electric Company. 2003 (October 1). An agreement between City of Needles and Pacific Gas and 
Electric Company for Repayment of Costs and Delivery of Lower Colorado Water Supply Project Water. 
Subcontract number 463. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-23 Bibliography 

January 18, 2011 

———. 2004 (October 22November 1). An agreement between City of Needles and Pacific Gas and Electric 
Company for Repayment of costs and Delivery of Lower Colorado Water Supply Project Water. First 
amendment to subcontract number 463. 

———. 2007 (January 17). Annual report of Lower Colorado River Water for 2006. Letter to David G. Brownlee 
Jr., administrative assistant to the city manager. City of Needles, CA. 

———. 2008a (January 7). Annual report of Lower Colorado River Water for 2007. Letter to David G. Brownlee 
Jr., administrative assistant to the city manager. City of Needles, CA. 

———. 2008b (October 21). Annual report of Lower Colorado River Water for 2008. Letter to David G. 
Brownlee Jr., administrative assistant to the city manager. City of Needles, CA. 

Reclamation. See U.S. Bureau of Reclamation. 

Russell, Curt. Topock Onsite Project Manager. Pacific Gas and Electric Company, Needles, CA. March 12, 
2009—telephone conversation with Samantha Salvia of EDAW regarding PG&E water supply at Topock 
Station. 

U.S. Bureau of Reclamation. 1992. Contract between the United States and City of Needles, California, for the 
Lower Colorado Water Supply Project Repayment of Costs and Delivery of Water. Washington, D.C. 

———. 2009. Law of the River. Available: <http://www.usbr.gov/lc/region/g1000/lawofrvr.html>. Accessed 
March 2009. 

U.S. Geological Survey. 1994. Methods to Identify Wells That Yield Water That Will Be Replaced by Colorado 
River Water in Arizona, California, Nevada, and Utah. United States Geological Survey Water-Resources 
Investigations Report 94-4005. Tucson, AZ. 

———. 2008. Update of the accounting surface along the lower Colorado River. United States Geological 
Survey Water-Resources Investigations Report 2008-5113. Available: 
<http://pubs.usgs.gov/sir/2008/5113/>. Accessed March 2009. 

Chapter 5, “Other CEQA Sections” 

BLM. See U.S. Bureau of Land Management. 

California Department of Conservation. 1985. California Department of Conservation, Division of Mines and 
Geology, Mineral Land Classification of the Northeast Quarter of the Needles 1-Degree by 2-Degree 
Sheet, San Bernardino County, CA. 

———. 2006. Farmland Mapping and Monitoring Program. 2006 Maps. Available: 
<http://www.conservation.ca.gov/dlrp/fmmp/Pages/Index.aspx>. Accessed October 6, 2008. 

———. 2010. GIS data for San Bernardino County. Available: 
<ftp://ftp.consrv.ca.gov/pub/dlrp/wa/Map%20and%20PDF/San%20Bernardino/>. Accessed April 21, 
2010. 

CH2M Hill. 2007. (August 10). Final Report, RCRA Facility Investigation/Remedial Investigation Report, PG&E 
Topock Compressor Station, Needles, California, Volume 1—Site Background and History. Oakland, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-24 California Department of Toxic Substances Control 
January 18, 2011 

DOC. See California Department of Conservation. 

San Bernardino County. 2007 (March 13). County of San Bernardino 2007 General Plan. Adopted March 13, 
2007; effective April 12, 2007. Land Use Services Division. San Bernardino, CA. Prepared by URS 
Corporation, Santa Ana, CA. 

San Diego County. 2007 (July 30). Guidelines for Determining Significance and Report Format and Content 
Requirements, Mineral Resources. San Diego, CA. 

U.S. Bureau of Land Management. 2007. Lake Havasu Field Office Resource Management Plan (approved). 
Available: <http://www.blm.gov/az/st/en/info/nepa/environmental_library/ 
arizona_resource_management/LHFO_ROD_07.html>. Accessed October 2008. 

———. 2008 (October 20)2010. Solid Minerals Programs on the Nation’s Federal Land. Available: 
<http://www.blm.gov/wo/st/en/prog/more/non-energy_minerals/solid_minerals_ brochure.html>. 
Accessed May 17, 2010.United States Bureau of Land Management Web-Site. Available: 
<http://www.blm.gov/wy/st/en/programs/mineral_resources/Mining_Claims.html). Accessed December 
30, 2008. 

U.S. Census Bureau. 20082000. Fact Sheet. Available: <http://factfinder.census.gov/>. Accessed November 17, 
2008May 2010. 

Chapter 6, “Cumulative” 

Arizona Department of Commerce Department. 2006. 2006-2055 Commerce Population Projections. Available: 
<http://www.azcommerce.com/EconInfo/Demographics/Population+Projections.htm>. 

BAAQMD. See Bay Area Air Quality Management District. 

Bay Area Air Quality Management District. 2009. Proposed Thresholds of Significance. Available: 
<http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/Proposed%20Thresholds
%20of%20Significance%20Dec%207%2009.ashx>. 

California Department of Finance. 2007. Population Projections by Race/Ethnicity for California and Its Counties 
2000–2050. Available: 
<http://www.dof.ca.gov/HTML/DEMOGRAP/ReportsPapers/Projections/P1/P1.php>. 

California Department of Justice. 2010. Project Level Mitigation Measures. Office of the Attorney General. 
Available: <http://ag.ca.gov/globalwarming/pdf/GW_mitigation_measures.pdf>. Accessed March 11, 
2010. 

CH2M Hill. 2007 (August 10). Final Report, RCRA Facility Investigation/Remedial Investigation Report, PG&E 
Topock Compressor Station, Needles, California, Volume 1—Site Background and History. Oakland, CA. 
Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

———. 2008. Draft Report, Groundwater Corrective Measures Study/Feasibility Study Report for SWMU 1/AOC 
1 and AOC 10, PG&E Topock Compressor Station, Needles, California. Oakland, CA. Published by 
Pacific Gas and Electric Company, San Luis Obispo, CA. 

CH2M Hill; NES, Inc.; Alisto Engineering Group; ARCADIS U.S., Inc.; and Turn-Key Construction Services, 
Inc. 2009 (December 18). Final Report, Work Plan for Time-Critical Removal Action at AOC 4 Debris 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-25 Bibliography 

January 18, 2011 

Ravine, PG&E Topock Compressor Station, Needles, California. Prepared for Pacific Gas and Electric 
Company, San Luis Obispo, CA. 

DOI. See U.S. Department of the Interior. 

Earle, D. 2005 (October). Draft National Register of Historic Places Nomination Supplement for Topock Maze 
(CA-SBR-219), Needles, California, Register Entry No. 78000745, 10/05/1978. Prepared for Applied 
Earthworks, Hemet, CA. 

Fehr & Peers Transportation Consultants. 2008 (December 23). Existing Conditions Review for PG&E Topock 
Compressor Station Environmental Investigation and Cleanup Project. Technical Memorandum. 
Riverside, CA. 

Koch, Bart. Water quality laboratory manager. Metropolitan Water District, Los Angeles, CA. April 12, 2010—e-
mail to Pete Choi of AECOM regarding related projects near the Topock compressor station. 

Rimpo and Associates. 2008. URBEMIS 2007 v.9.2.4. Urban Emissions Model. Available: 
http://www.urbemis.com. Accessed March 16, 2009. 

Pacific Gas and Electric Company. 2010 (January 29). December 10, 2009 DTSC Letter Regarding Historic Burn 
Activities and Disposal Practices At and Near the Topock Compressor Station. Letter memorandum from 
Yvonne Meeks, portfolio manager—site remediation, of Pacific Gas and Electric Company, San Luis 
Obispo, CA, to Karen Baker, chief, California Department of Toxic Substances Control, Geological 
Services Branch, Cypress, CA. 

SCAG. See Southern California Association of Governments. 

Southern California Association of Governments. 2008. Adopted Growth Forecast. Available: 
<http://www.scag.ca.gov/forecast/adoptedgrowth.htm>. Accessed 2010. 

San Bernardino County. 2007 (March 13). County of San Bernardino 2007 General Plan. Adopted March 13, 
2007; effective April 12, 2007. Land Use Services Division. San Bernardino, CA. Prepared by URS 
Corporation, Santa Ana, CA. 

U.S. Census Bureau. 2000. Census 2000 data sets. Available: 
<http://factfinder.census.gov/servlet/DatasetMainPageServlet?_program=DEC&_submenuId=datasets_1
&_lang=en>. 

U.S. Department of the Interior. 2009 (June 24May 28). Request for Time-Critical Removal Action Number 4 at 
AOC 4 Debris Ravine, Pacific Gas and Electric Topock Compressor Station. Action memorandum to 
Pacific Gas and Electric. 

Chapter 7, “Alternative Baseline Agreement Pursuant to the Settlement Agreement” 

Applied Earthworks. 2007 (May). Archaeological and Historical Investigations Third Addendum: Survey of the 
Original and Expanded APE for Topock Compressor Station Site Vicinity, San Bernardino County, 
California, Mohave County, Arizona. Hemet, CA. Prepared for Pacific Gas and Electric Company. San 
Francisco, CA. 

CH2M Hill. 2004 (August). Cultural Resource Investigations for Interim Measures No.3: Topock Compressor 
Station Expanded Groundwater Extraction and Treatment, San Bernardino County, California. Prepared 
for Pacific Gas and Electric Company, San Luis Obispo, CA. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-26 California Department of Toxic Substances Control 
January 18, 2011 

CH2M Hill. 2007 (January). Final Programmatic Biological Assessment for Pacific Gas and Electric Topock 
Compressor Station Remedial and Investigative Actions. San Bernardino County, California. Oakland, 
CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 

Chapter 8, “Alternatives to the Proposed Project” 

CH2M Hill. 2009. Final Report, Groundwater Corrective Measures Study/Feasibility Study Report for SWMU 
1/AOC 1 and AOC 10, PG&E Topock Compressor Station, Needles, California. Oakland, CA. Published 
by Pacific Gas and Electric Company, San Luis Obispo, CA. 

EPA. See U.S. Environmental Protection Agency. 

Pacific Gas and Electric Company. 2010 (January 11). Letter memorandum regarding Information Request for 
Environmental Impact Report (EIR) Project Description, Pacific Gas and Electric Company (PG&E), 
Topock Compressor Station, Needles, California (EPA ID No. CAT080011729). To Aaron Yue, senior 
hazardous substances engineer, California Department of Toxic Substances Control. Cypress, CA. 

PG&E. See Pacific Gas and Electric Company. 

U.S. Environmental Protection Agency. 1988a (March). Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA. Interim Final. Washington, D.C. Cited in CH2M Hill 2009. 

———. 1988b (December). Guidance on Remedial Actions for Contaminated Ground Water at Superfund Sites. 
Interim Final. Remedial Response OSWER Directive 9283.1-2. EPA/540/G-88/003. Washington, D.C. 
Cited in CH2M Hill 2009. 

———. 2004 (April). Handbook of Groundwater Protection and Cleanup Policies for RCRA Corrective Action. 
EPA530_R_04-030. Cited in CH2M Hill 2009. 

Chapter 9, “Other Informational Analysis” 

Arizona Department of Commerce. 2006. Population Projections. Available: 
<http://www.azcommerce.com/econinfo/demographics/Population%20Projections.html>. Accessed 
February 26, 2009. 

Bullheadcity.com. 2009. Bullhead City, AZ – History. Available: 
<http://www.bullheadcity.com/index.asp?Type= B_BASIC&SEC={387FAC15-81E3-42A5-A2B2-
00CB5B5DBBF1}&DE={66999C05-4ACE-4926-A4A9-F79E0BFD6EEC}>. Accessed February 2726, 
2009. 

California Department of Toxic Substance Control. 2008. Department of Toxic Substance Control Environmental 
Justice Policy, July 2008. Available: <http://www.dtsc.ca.gov/GetInvolved/upload/OEA_POL_EJ_7-
08.pdf>. Accessed February 18, 2008. 

———. 2009. Pacific Gas and Electric Company (PG&E) Topock Environmental Investigation Update. 
Available <http://www.dtsc-topock.com/resources/PublicOutreach/FactSheets/FINAL-RFIFactSheet07-
09-09-8.5x11.pdf>. Last updated July 2009. Accessed February 11, 2010. 

CH2M Hill. 2009. Final CMS/FS for Solid Waste Management Unit (SWMU 1)/Area of Concern 1 (AOC 1) and 
AOC 10. Oakland, CA. Published by Pacific Gas and Electric Company, San Luis Obispo, CA. 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 10-27 Bibliography 

January 18, 2011 

Chemehuevi Indian Tribe. 2009. Chemehuevi Indian Tribe. Available: <http://www.chemehuevi.net/history.php>. 
Accessed February 27, 2009. 

Council on Environmental Quality. 1997. Environmental Justice: Guidance Under the National Environmental 
Policy Act. Council on Environmental Quality, Washington, D.C. 

Governor’s Office of Planning and Research 2003. Environmental Justice in California State Government. 
Sacramento, California. 

Holmes, Bobbi. 2009. History of Lake Havasu City. Available: <http://havasumagazine.com/history_of_lake_ 
havasu_city.htm>. Accessed February 27, 2009. 

IMPLAN. See Minnesota IMPLAN Group. 

Minnesota IMPLAN Group. 2009. Data for Clark, San Bernardino, Riverside, Mohave, and La Paz counties. 
Stillwater, Minnesota. 

Mohave Valley Chamber of Commerce. 2009. Fort Mojave Indian Tribe. Available: 
http://www.mohavevalleychamber.com/index.php?option=com_content&view=article&id=8&Itemid=15. 
Accessed 2/27/09. 

Taylor, W.R. 1995. Environmental Compliance Memorandum NO. ECM95-3. Letter memorandum to heads of 
bureaus and offices in the U.S. Department of the Interior. 

Town of Parker. 2009. Parker, AZ. Available: <http://www.ci.parker.az.us/oldsite/history_1>. Accessed February 
27, 2009. 

U.S. Census Bureau. 1990. Decennial Census. Summary File 1. Available: 
<http://factfinder.census.gov/home/saff/main.html?_lang=en>. Accessed February 17, 2009. 

———. 2000. Decennial Census. Summary File 1; Summary File 3. Available: 
<http://factfinder.census.gov/home/saff/main.html?_lang=en>. February 17, 2009. 

———. 2006. Poverty Thresholds 1999. Available: 
<http://www.census.gov/hhes/www/poverty/threshld/thresh99.html>. Accessed March 11, 2009April 13, 
2020. 

———. 2009. Labor Shed Report – Where Workers Live Who are Employed in the Selection Area. LED on the 
Map. Online Database. Accessed 2/17/09. 

U.S. Department of the Interior. 1995. Environmental Justice Strategic Plan, March 2007. Available: 
http://www.doi.gov/oepc/ej_goal1.html. Accessed February 18, 2008. 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
Bibliography 10-28 California Department of Toxic Substances Control 
January 18, 2011 

This page intentionally left blank. 

 



11 LIST OF PREPARERS 
 



 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control 11-1 List of Preparers 

January 18, 2011 

11 LIST OF PREPARERS 

11.1 DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

Karen Baker .................................................... Project Director, Performance Manager, Geological Services Branch 
Aaron Yue ......................................................................... Project Manager, Senior Hazardous Substances Engineer  
Christopher Guerre ....................................................................................................... Senior Engineering Geologist 
Guenther Moskat ..................................................................... Chief, Office of Planning & Environmental Analysis 
Carolyn Yee ............................................................................................................ Associate Environmental Planner 
Laura Kaweski ........................................................................................................ Associate Environmental Planner 
Nancy Ritter ............................................................................................................................ Environmental Planner 
 

11.2 AECOM 

Steve Heipel ................................................................................................................................. Principal-in-Charge 
Bobbette Biddulph .............................................................................................................................. Project Director 
Addie Farrell ...................................................................................................................................... Project Manager 
Taryn Nance ...................................................................................................................................... Project Manager 
Anne Hoagland .................................................................................................................................. Project Assistant 
Peter Choi .................................................................................................................... Senior Environmental Analyst 
Kendra Ryan ................................................................................................................ Senior Environmental Analyst 
Jamie Cleland ...................................................................................................................... Senior Cultural Specialist 
Stev Weidlich .......................................................................................................... Cultural Specialist/Ethnographer 
Chris Shields ................................................................................................. Environmental Analyst/Noise Specialist 
Heather Phillips ................................................................................... Environmental Analyst/Air Quality Specialist 
Garrett Avery ............................................................................. Environmental Analyst/Visual Resources Specialist 
Samantha Salvia .............................................................................. Environmental Analyst/Water Supply Specialist 
Mark Capps ................................................................ Senior Engineer/Geology and Hazardous Materials Specialist 
Mike Aviña .............................................................................................................................. Environmental Analyst 
Jason Pack ............................................................................................................................... Transportation Analyst 
Christy Seifert .................................................................................................................................... Technical Editor 
Charisse Case ............................................................................................................................ Document Production 
Deborah Jew ............................................................................................................. Document Production Associate 
Gayiety Lane ............................................................................................................ Document Production Associate 
Brian Perry ...................................................................................................................................... Graphic Designer 
LorrieJo Williams ............................................................................................................................ Graphic Designer 
Phi Ngo .................................................................................................................................................. GIS Specialist 
Matthew Palavido .................................................................................................................................. GIS Specialist 



AECOM  Topock Compressor Station Final Remedy FEIR, Vol.II 
List of Preparers 11-2 California Department of Toxic Substances Control 
January 18, 2011 

This page is left intentionally blank. 



12 GLOSSARY 
 



 



Topock Compressor Station Final Remedy FEIR, Vol.II  AECOM 
California Department of Toxic Substances Control  12-1 Glossary 

January 18, 2011 

12 GLOSSARY 

Acre-Foot: An acre-foot is defined as the volume of water that would cover 1 acre to a depth of 1 foot. It is 
equivalent to about 325,851 gallons. 

Aquifer: A water-bearing layer of rock or sediment that is capable of yielding useable amounts of water. 

Aquifer Solid: Saturated geological materials, either unconsolidated sediments or fractured bedrock, that 
comprise the water-bearing zone. 

Area of Concern: Areas in and around a project site that either have shown high levels of contamination or may 
have been contaminated from past operations, making them focus areas of the site investigation. 

Berms: A curb, ledge, wall, or mound made of various materials, used to prevent the spread of contaminants. 

Bollards: Protective steel posts. 

California Department of Toxic Substances Control (DTSC): A department within the California Environmental 
Protection Agency in charge of regulating hazardous waste from generation to final disposal and overseeing the 
investigation and cleanup of hazardous waste sites. 

California Environmental Quality Act (CEQA): Enacted in 1970 to provide long-term environmental protection, 
this law requires that governmental decision makers and public agencies study the environmental effects of 
proposed activities and that significant adverse effects be avoided or reduced where feasible. 

Chemicals of Potential Concern: Chemical elements or compounds (e.g., chromium) that may or may not be 
present at a project area. 

Clarifier: A process in which solids are separated from liquids. 

Community Survey: A survey prepared by DTSC and distributed to the community surrounding a project site. 
The survey is a tool to gather information about the community’s level of awareness and interest in a project site, 
understand specific concerns about a project site and to gather project specific c public involvement questions or 
concerns. 

Corrective Action Process: A process designed to evaluate the nature and extent of a release of a hazardous 
substance and implement appropriate measures to protect public health and the environment. 

Corrective Measure Study/Feasibility Study (CMS/FS): A study conducted by the facility owner/operator to 
identify and evaluate alternative cleanup options to address contamination at a project site. 

Environmental Impact Report (EIR): A report designed to examine the potential environmental impacts of 
proposed activities as required by the California Environmental Quality Act. 

Extraction Wells: Wells that are used primarily to remove contaminated groundwater from the ground. Water 
level measurements and water samples can also be collected from extraction wells. 

Final Remedy: The final cleanup action proposed for dealing with contaminants at a site. 

Groundwater: Water beneath the earth’s surface that flows through soil and rock openings. 
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Hexavalent Chromium: A form of chromium, which is a metal naturally found in rocks, soil, and the tissue of 
plants and animals. Hexavalent chromium is also used in industrial products and processes and is a known 
carcinogen when inhaled (i.e., through breathing). 

Hydrogeology: The geology of groundwater, with particular emphasis on the chemistry and movement of water. 

In Situ Treatment: Technology that treats contaminants in place within the soil or in groundwater. It typically 
involves injection of a material such as air, gases, chemical or biological reagents, or solid material (e.g., molasses 
or lactose) to chemically alter the contaminant or to encourage bacteria in the soil to aid in the treatment. 

Interim Measures: Cleanup actions taken to protect public health and the environment while long-term solutions 
are being developed. 

Lead Agency: A public agency with the principal responsibility for ordering and overseeing site investigation and 
cleanup. 

Mitigation Measures: Actions designed to minimize significant impacts from activities. 

Molybdenum: A metallic element widely distributed in the Earth’s crust and is used in industrial products and 
processes. 

Monitoring Wells: Specially constructed wells used exclusively for testing water quality. 

Nitrate: Nitrates and nitrites are nitrogen-oxygen chemical compounds that combine with various organic and 
inorganic compounds. Once taken into the body, nitrates are converted into nitrites. 

Notice of Determination (NOD): A formal notice filed with the California State Clearinghouse after the final EIR 
has been certified and a project approved. 

Notice of Preparation (NOP): A CEQA document to be sent by the lead agency to notify the public, responsible 
agencies, trustee agencies, and involved federal agencies that the EIR is being prepared. 

Parts per Billion (ppb): A unit of measure used to describe levels or concentrations of contamination. A measure 
of concentration, equaling 0.0000001%. Most drinking water standards are expressed in ppb concentrations. 

Percolation: The downward flow or filtering of water or other liquids through subsurface rock or soil layers, 
usually continuing to groundwater. 

Percolation Bed: An unlined bed with built-up sides constructed of soil that collects discharged wastewater and 
allows it to soak into the ground and/or evaporate. 

Pilot Study: A mini version of a full-scale study used to assess the feasibility of a particular cleanup technology in 
a specific location. 

Plume: A body of contaminated groundwater. The movement of a plume in groundwater can be influenced by 
such factors as local groundwater flow patterns, the character of the aquifer in which the groundwater is 
contained, and the density of contaminants. 

Pore Water: Water located within pore spaces between the grains of sediment beneath the bottom of the river. 

Precipitate: A substance separated from a solution or suspension by chemical or physical change usually as an 
insoluble amorphous or crystalline solid. 
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Regional Water Quality Control Board (RWQCB): A California agency that maintains water quality standards 
for a specific geographic jurisdiction and enforces state water quality laws. 

Remediation: Cleanup or other methods used to remove or contain a toxic spill or hazardous materials from a site. 

Resource Conservation and Recovery Act (RCRA): A federal law that establishes a regulatory system to track 
and provide safe procedures for management of hazardous wastes from the time of generation to final disposal. 

Resource Conservation and Recovery Act (RCRA) Facility Investigation/Remedial Investigation (RFI/RI): An 
investigation that occurs in the corrective action process following a RCRA Facility Assessment. It is an in-depth 
study designed to gather data needed to determine the nature and extent of contamination at site. 

Reverse Osmosis: A treatment process used in water and wastewater systems by adding pressure to force water 
through a semi-permeable membrane. Reverse osmosis removes most drinking water contaminants, including 
salts. 

Risk Assessment: Qualitative and quantitative evaluation of the risk posed to human health and/or the 
environment by the actual or potential presence and/or use of specific pollutants. 

Scoping: A process to gain input from agencies and the public regarding the content of the EIR. 

Scoping Meeting: Meeting to gain input from the public, the local community, government agencies, and tribal 
government agencies regarding selection of the final remedy. 

Sediments: The soil, sand, and minerals at the bottom of surface waters, such as streams, lakes, and rivers. The 
term may also refer to solids that settle out of any liquid.  

Selenium: A nonmetallic element abundant in the Earth’s crust that is used in industrial products and processes. 

Solid Waste Management Unit (SWMU): Any discernable unit at which solid wastes have been placed at any 
time, irrespective of whether the unit was intended for the management of solid or hazardous waste. Such units 
include any area at a facility at which solid wastes have been routinely and systematically released (Title 40 of the 
Code of Federal Regulations, Section 265.501). 

Statement of Basis: A document that describes the basis for DTSC’s proposed remedy and cleanup standards. 

Subsurface Containment Barrier: Barriers used to contain or control the flow of contaminated groundwater or 
subsurface liquids. They are constructed by digging a trench around a contaminated area and filling the trench 
with a material that tends not to allow water to pass through it. 

Surface Water: All water naturally open to the atmosphere such as rivers, lakes, reservoirs, ponds, streams, 
impoundments, seas, and estuaries. 

Total Chromium: The additive of concentrations from all forms of chromium, mainly comprising hexavalent and 
trivalent forms. The California drinking water standard for total chromium is 50 micrograms per liter (or parts per 
billion), while the federal standard is 100 micrograms per liter. 

Trivalent Chromium: A form of chromium and a metal naturally found in rocks, soil, and the tissue of plants and 
animals. Trivalent chromium is considered an essential nutrient and is relatively harmless. It does not dissolve in 
groundwater and tends to bind to soil; thus it does not travel readily in the environment. 
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