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Executive Summary

This report presents an Engineering Evaluation/Cost Analysis (EE/CA) for a potential non-time-critical
removal action (NTCRA) to address contaminated soil on land adjacent to the Pacific Gas and Electric
Company (PG&E) Topock Compressor Station (TCS) in San Bernardino County, California. The TCS and
adjacent land are collectively known as the Topock Project Site (Site). The lead regulatory agencies for
cleanup at the Site are the U.S. Department of Interior (DOI) and the California Department of Toxic
Substances Control (DTSC). The soil medium is currently in the Resource Conservation and Recovery
Act (RCRA) Facility Investigation and Remedial Investigation (RFI/RI) phase of the cleanup process, with
soil investigation activities (sampling and analysis) completed in 2017. Soil RFI/RI investigation results
are presented in the third volume of the RFI/RI report for the Site (Draft RFI/RI Report Volume 3) (Jacobs,
2019a).

During evaluation of the RFI/RI soil investigation data, the U.S. Fish and Wildlife Service (USFWS) and
DOI determined that there are specific areas outside of the TCS where concentrations of constituents in
soil significantly exceeded background values or ecological and residential screening levels on federal
land or in locations where constituents have the potential to migrate to federal land. On October 30, 2018,
DOl directed PG&E in an Approval Memorandum to conduct an EE/CA to evaluate the need for an
NTCRA to address contaminated soil and to evaluate and select technologies and remedial alternatives.
The EE/CA Approval Memorandum (DOI, 2018b) cites the following National Contingency Plan (NCP)
factors as the reasons an NTCRA is being considered:

e Actual or potential exposure to nearby human populations, animals, or the food chain from hazardous
substances or pollutants or contaminants

¢ High levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface that may migrate

o Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or
be released

Based on these NCP factors and comparison of soil concentrations at the Site to screening levels,
preliminary potential action areas (PAAs) were identified where soil concentrations significantly exceeded
screening levels for total chromium, copper, lead, mercury, molybdenum, zinc, and dioxins/furans.

Concurrently with this screening process and identification of preliminary PAAs, a Human Health and
Ecological Risk Assessment (HHERA) was conducted for the Site, as part of the RCRA/CERCLA
process. The purpose of the HHERA was to use environmental sample data to identify constituents of
concern (COCs), provide an estimate of how and to what extent human and ecological receptors might be
exposed to these chemicals, and provide an assessment of the health effects associated with these
chemicals (Arcadis, 2019). The HHERA was conducted in accordance with the methods and assumptions
agreed upon in the various HHERA Risk Assessment Work Plans (RAWPSs) (Arcadis, 2008a; 2009a;
2015). An HHERA report was submitted to DTSC and DOI in October 2019 (Arcadis, 2019) and is close
to being finalized. An errata to the HHERA was submitted in February 2020 (Arcadis, 2020).

With consideration of the HHERA and the NCP factors identified in the EE/CA Approval Memorandum
(DO, 2018b), the following removal action objectives (RAOs) were identified:

¢ RAO 1: Reduce human and ecological risk related to the COCs in soil up to 10 feet below ground
surface (bgs) on or adjacent to federal land by removing soil at locations identified as driving risk in
the HHERA.

e RAO 2: Address elevated concentrations of contaminants in soil up to 10 feet bgs outside the TCS in
or adjacent to wash areas that are within, or have the potential to migrate to, the Havasu National
Wildlife Refuge (HNWR) during storm events.
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¢ RAO 3: Remove debris, burnt material, and/or discolored soil associated with elevated hazardous
substances identified during the RFI/RI within Solid Waste Management Units (SWMUs) and Areas of
Concern (AOCs) up to 10 feet bgs.

The RAOs were used to refine the preliminary PAAs identified in the EE/CA Approval Memorandum.
PAAs were identified in the following RFI/FI investigation areas:

SWMU 1 — Former Percolation Bed (3 PAAs)

AOC 1 — Area Around Former Percolation Bed (3 PAAs)
AOC 9 — Southeast Fence Line (1 PAA)

AOC 10 — East Ravine (4 PAAs)

AOC 11 — Topographic Low Areas (1 PAA)

AOC 14 — Railroad Debris Site (1 PAA)

AOC 27 — MW-24 Bench (1 PAA)

To address the RAOs and in consideration of identified applicable or relevant and appropriate
requirements (ARARs) as well as results from bench-scale tests, the following removal action alternatives
were identified:

e Alternative 1 — No Action. Alternative 1 is included in and carried through the entire analysis of
removal action alternatives as the baseline condition against which the performance of the remaining
alternatives is evaluated. In Alternative 1, no removal action would take place.

e Alternative 2 — Excavation and Offsite Disposal of All Material. Alternative 2 involves excavation
of soil within the PAAs and disposal offsite.

e Alternative 3 — Excavation, Mechanical Separation, Offsite Disposal of Fines, and Reuse of
Coarse Material. Alternative 3 involves excavation of soil within the PAAs and mechanical separation
to isolate fine material (less than 3/8 inch) and coarse material (greater than 3/8 inch). Fine material
would be disposed of offsite, and coarse material would be used to backfill the excavation areas.

e Alternative 4 — Excavation, Mechanical Separation, Offsite Disposal of Fines, Soil Washing of
Coarse Material, and Reuse of Washed Coarse Material. Alternative 4 is the same as Alternative 3
except that coarse material would be washed with water prior to reuse in order to remove fines
adhered to the surface of the coarse material.

Based on the comparative analysis of the removal action alternatives against the criteria of effectiveness,
implementability, and cost, the recommended alternative is:

e Alternative 3 — Excavation, Mechanical Separation, Offsite Disposal of Fines, and Reuse of Coarse
Material

Alternative 3 is considered to be the most effective alternative evaluated and will provide a high degree of
long-term effectiveness; reduction in toxicity, mobility, and volume (TMV); and short-term effectiveness.
This alternative has been developed to meet RAOs protective of human health and the environment and
comply with location-, chemical-, and action-specific ARARs and to-be-considered (TBC) criteria.
Alternative 3 meets the RAOs as follows:

¢ RAO 1 -To reduce human and ecological risk related to the COCs in the soil on or adjacent to
federal land, the locations recommended for removal in the HHERA are included in the excavation
areas of Alternative 3.

e RAO 2 - To address elevated concentrations of contaminants (that is, concentrations significantly
exceeding the numerical removal action goals [RAGs]) outside the TCS in or adjacent to wash areas
that are within, or have the potential to migrate to, the HNWR during storms, areas with significant
exceedances of numerical RAGs are included in the excavation areas of Alternative 3.

¢ RAO 3 - To remove debris, burnt material, and/or discolored soil associated with elevated hazardous
substances, visually identified debris, burnt material, and/or discolored soils will be removed and
disposed of offsite.
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Alternative 3 also minimizes the volume of soil removed from the Site without requiring disposal of water
generated during soil washing. The estimated cost of Alternative 3 is $4,666,000. This cost is less than
that of Alternatives 2 and 4.
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1. Introduction

This report presents an Engineering Evaluation/Cost Analysis (EE/CA) for a potential non-time-critical
removal action (NTCRA) to address contaminated soil present on land adjacent to the Pacific Gas and
Electric Company (PG&E) Topock Compressor Station (TCS) in San Bernardino County, California
(Figure 1-1; figures and tables are presented at the end of this report). The TCS and adjacent land are
collectively known as the Topock Project Site (Site). The regulatory framework for the NTCRA evaluated
here and the purpose and organization of this EE/CA report are discussed in the following subsections.

1.1 Regulatory Framework

PG&E is conducting investigative and remedial activities at the Site under the Resource Conservation
and Recovery Act (RCRA) and the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). The California Department of Toxic Substances Control (DTSC) and the U.S.
Department of Interior (DOI) are the lead regulatory agencies providing oversight of the environmental
investigation and cleanup at the Site. The soil medium, which is the focus of this EE/CA, is currently in the
RCRA Facility Investigation/Remedial Investigation (RFI/RI) phase of the cleanup process. RFI/RI
activities have been conducted both within the TCS fence line and at adjacent land outside the TCS fence
line. Soil RFI/RI investigation results are presented in the third volume of the RFI/RI report for the Site
(Draft RFI/RI Report Volume 3) (Jacobs, 2019a). In advance of completion of the RFI/RI Report Volume
3, at the request of DOI (DOI, 2018a), PG&E submitted a Soil Investigation Data Package presenting the
soil investigation results and comparing them to interim project screening levels for human and ecological
receptors (PG&E, 2018).

During the RFI/RI soil investigation and after receipt of the Soil Investigation Data Package, the U.S. Fish
and Wildlife Service (USFWS) and DOI evaluated the RFI/RI soil investigation data and determined that
there are specific areas outside of the TCS where concentrations of constituents of potential concern to
humans (COPCs) and constituents of potential ecological concern (COPECSs) significantly exceed
background values or ecological and human health screening levels. These areas, referred to in this
report as potential action areas (PAAs), are located within or adjacent to active desert washes subject to
potential scouring during rain events that could move contamination toward the Colorado River or spread
the contamination footprint over a larger area. Because of this potential threat to public health and the
environment, DOI directed PG&E to prepare an EE/CA to evaluate the need for a removal action to
address contaminated soil in these PAAs (DOI, 2018b).

Removal actions are actions taken to address releases or threatened releases that require a prompt
response. They may include the abatement, prevention, minimization, stabilization, mitigation, or
elimination of the release or the threat of release. A removal action is authorized when there is release or
threat of release of a hazardous substance into the environment or when an imminent and substantial
danger to the public health welfare exists (CERCLA § 104). In addition, a removal action may be
appropriate when taking early action could avoid the need for later, more expensive responses, even in
cases where the risk of harm is less than imminent. Removal actions must, to the extent practicable,
contribute to the efficient performance of any long-term remedial action for the release (40 Code of
Federal Regulations [CFR] § 300.415(d); CERCLA § 104(b)).

There are three types of removal actions under CERCLA: emergency, time-critical, and non-time-critical.
The primary difference between these types is the urgency of the threat and time frame in which an action
must be initiated. NTCRAs are applicable in situation where the required action can start later than six
months after it is determined a response is necessary. The National Contingency Plan (NCP) provides
factors for determining the appropriateness of a removal action. These factors are (40 CFR

§ 300.415(b)(2)):

(i) Actual or potential exposure to nearby human populations, animals, or the food chain from hazardous
substances or pollutants or contaminants;

(i) Actual or potential contamination of drinking water supplies or sensitive ecosystems;
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(iii) Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other bulk storage
containers that may pose a threat of release;

(iv) High levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface, that may migrate;

(v) Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or
be released,;

(vi) Threat of fire or explosion;
(vii) The availability of other appropriate federal or state mechanisms to respond to the release; and

(viii) Other situations or factors that may pose threats to public health or welfare or the environment.

DOl and its bureaus have been delegated the authority to conduct time-critical removal actions and
NTCRAs to address contamination impacting DOI lands. In October 2018, DOI directed PG&E in an
Approval Memorandum (DOI, 2018b [included as Appendix A]) to evaluate the need for an NTCRA for
soil on federal lands or at locations where constituents have the potential to migrate to federal land, and
to evaluate and select clean-up technologies and remedial alternatives. This Approval Memorandum
documented DOI’s rationale for this direction and cited the most applicable NCP factors for this
determination as items (i), (iv), and (v).

Under 40 CFR § 300.415, DOl is required to conduct an EE/CA to evaluate the need for and prior to
selecting an NTCRA. The goals of an EE/CA are to identify the objectives of the removal action and to
analyze the effectiveness, implementability, and cost of various alternatives that may satisfy these
objectives. An EE/CA documents the removal action alternatives and selection process. Where the extent
of the contamination is well-defined and limited, NTCRAs also allow for the expedited cleanup of sites
under CERCLA.

DOI will issue the EE/CA for public comment in accordance with 40 CFR § 300.415(n)(4). DOI will also
comply with the Programmatic Agreement (PA) (BLM, 2010) regarding consultation with the signatories,
invited signatories and Tribes, consistent with the National Historic Preservation Act, 54 U.S. Code (USC)
§ 300101 et seq. Written responses to significant comments will be summarized in a Responsiveness
Summary following the response to comment process defined for the Site.

1.2 Purpose and Organization of Report

The purpose of this EE/CA report is to present the development and evaluation of removal action
alternatives addressing contaminated soil on federal lands or at locations where constituents have the
potential to migrate to federal land. Submittal of this document fulfills the requirements for NTCRAs
defined by CERCLA and the NCP. This EE/CA has been performed in accordance with U.S.
Environmental Protection Agency’s (USEPA’s) guidance document, Guidance on Conducting Non-Time-
Critical Removal Actions Under CERCLA (USEPA, 1993). The purpose of this EE/CA is to:

e Satisfy environmental review and public information requirements for removal actions
e Satisfy Administrative Record requirements for documenting the removal action selection
e Provide a framework for evaluating and selecting removal action alternative technologies

This EE/CA report is organized as follows:

e Section 1, Introduction, presents the regulatory framework for the Site and the purpose and
organization of the report.

e Section 2, Site Characterization, presents a description of the portions of the Site relevant to the
EE/CA; a summary of previous investigations and remedial activities; the source, nature, and extent
of contamination; analytical data; a summary of the human health and ecological risk assessment
(HHERA) performed for the Site; and the basis for the NTCRA.
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o Section 3, Identification of Removal Action Objectives, identifies the removal scope, applicable or
relevant and appropriate requirements (ARARs), removal action objectives (RAOs), goals, schedule,
and potential removal areas.

e Section 4, Identification and Analysis of Removal Action Alternatives, provides detailed
descriptions of potential removal action alternatives and assesses each individual alternative against
the criteria of effectiveness, implementability, and cost.

o Section 5, Comparative Analysis of Removal Action Alternatives, evaluates the relative
performance of each alternative against the criteria of effectiveness, implementability, and cost.

e Section 6, Recommended Removal Action Alternative, identifies the alternative that best satisfies
the evaluation criteria of effectiveness, implementability, and cost.

e Section 7, References, presents a list of works cited in this document.

e Appendix A, Signed Approval Memorandum for an Engineering Evaluation/Cost Analysis at
the PG&E Topock Compressor Station, San Bernardino County, CA, presents the rationale for
conducting an NTCRA at the Site and approval to proceed with this EE/CA.

e Appendix B, Nature and Extent of Contamination, presents tables with the RFI/RI sail
investigation results for the investigation areas evaluated in this EE/CA screened against interim
screening levels, which were used during the RFI/RI to guide delineation of the nature and extent of
contamination.

e Appendix C, Soil HHERA Executive Summary, presents a summary of the HHERA report.

e Appendix D, Derivation of Risk-Based Remediation Goals for Risk Drivers in Soil, presents the
derivation of risk-based remediation goals (RBRGs) for risk drivers in soil, as presented in the
HHERA report.

e Appendix E, Removal Objective 2 Data Screening, contains tables and figures presenting RFI/RI
soil investigation results for constituents evaluated in this EE/CA screened against removal action
goals (RAGS).

e Appendix F, Treatability Study Results, Laboratory Data Packages, and Data Validation
Reports, presents results of treatability testing performed to evaluate possible soil treatment
technologies.

e Appendix G, Cost Evaluation, presents an evaluation of potential costs associated with removal
action alternatives evaluated in this EE/CA.
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2. Site Characterization

This section provides a summary of Site information relevant to this EE/CA, including Site description and
background; previous investigations and remedial actions; the source, nature, and extent of soil
contamination; analytical data; a summary of the HHERA conducted for the Site; and the basis for the
NTCRA.

21 Site Description and Background

The TCS is located adjacent to the Colorado River in eastern San Bernardino County, California,
approximately 12 miles southeast of Needles, California, north and south of Interstate 40 (I-40)

(Figure 1-1). The TCS is an active facility that began operations in December 1951. The TCS compresses
natural gas supplied from the southwestern United States for transport through pipelines to PG&E’s
service territory in central and northern California.

The surrounding Site includes land owned and/or managed by a number of government and private
entities including PG&E, the U.S. Bureau of Reclamation ([BOR], the U.S. Bureau of Land Management
[BLM]), the USFWS (which manages the Havasu National Wildlife Refuge [HNWR]), San Bernardino
County, BNSF Railway (BNSF), the Fort Mojave Indian Tribe, and the Metropolitan Water District of
Southern California (Figure 2-1). In addition, several other entities have easements and/or rights-of-way
including the California Department of Transportation (Caltrans), Southern California Gas Company,
Transwestern Pipeline Company, Mojave Pipeline Company, Kinder Morgan, Inc, PG&E, City of Needles
Electric, Southwest Gas Corporation, and Frontier Communications.

211 Areas of the Site Addressed in the EE/CA

This EE/CA develops and evaluates alternatives for a potential NTCRA at the 14 PAAs identified by the
USFWS and DOI, which are located within the following seven RFI/RI investigation areas:

Solid Waste Management Unit (SWMU) 1 — Former Percolation Bed (3 PAAs)
Area of Concern (AOC) 1 — Area Around Former Percolation Bed (3 PAAs)
AOC 9 — Southeast Fence Line (1 PAA)

AOC 10 — East Ravine (4 PAAs)

AOC 11 — Topographic Low Areas (1 PAA)

AOC 14 — Railroad Debris Site (1 PAA)

AOC 27 — MW-24 Bench (1 PAA)

These PAAs are outside the TCS fence line on federal lands or at locations where constituents have the
potential to migrate to federal land (Figure 2-1). Selection of PAAs at the Site is discussed in Section 3.6.
Descriptions of the RFI/RI investigation areas included in this EE/CA are provided in the following
subsections.

2111 SWMU 1 - Former Percolation Bed and AOC 1 — Area Around Former Percolation Bed

AOC 1 and SWMU 1 are located west and north of the TCS within Bat Cave Wash (BCW; Figure 2-1).
AOC 1 comprises a portion of BCW adjacent to the station including SWMU 1, as well as the portion of
BCW extending north of SWMU 1 toward the Colorado River. SWMU 1 is the former percolation bed for
TCS. From about 1964 to approximately 1971, the facility discharged wastewater from the cooling towers
to the percolation bed (SWMU 1) and allowed it to percolate into the ground and/or evaporate. Historical
aerial photo review indicates that, prior to the establishment of the bermed percolation bed, discharges to
BCW may have extended as far downstream as the railroad tracks. Further north, near the mouth of
BCW, thick vegetation, widening of the channel, and blockage of flow by National Trails Highway greatly
reduces the energy of flow during runoff events, resulting in deposition of entrained soil within the
vegetated area at the lower end of BCW. The area is heavily vegetated, predominately with salt cedar
(also known as tamarisk), which is an invasive, exotic plant species. This heavily vegetated portion of
BCW is a long-term depositional area that existed before the TCS was built. Depositional history and
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patterns within this area are not known with certainty. AOC 1 is located partially on property owned by
PG&E, BOR (managed by BLM), BNSF, and Fort Mojave Indian Tribe, as well as the HNWR (managed
by USFWS), with PG&E as the easement holder.

A historic exploratory well that was likely used for water supply and disposal in the 1960s, TCS-4, is
located within AOC 1, just north of the SWMU 1 boundary (CH2M, 2018). Soil samples collected near the
TCS-4 well head contained dioxins and furans (dioxin/furan) toxicity equivalent (TEQ), total chromium,
hexavalent chromium (CrVI), molybdenum, and zinc concentrations well above background
concentrations. Additional sampling of pipe wrap material collected from the pipe connected to TCS-4
also contained exceedances for TEQ dioxins and furans as well as asbestos containing material (CH2M,
2015c). Well TCS-4 was decommissioned in 2016 (CH2M, 2016a).

21.1.2 AOC 9 - Southeast Fence Line

AOC 9 is located in the southeast portion of the facility, just south of the visitor parking lot and
immediately east of (outside) the facility fence line (Figure 2-1). A small amount of discolored surface soil
was encountered just outside the fence line on an extremely steep slope in 2000. About 1.5 cubic yards
of the stained soil was removed and shipped offsite for disposal. Site conditions (the steepness and
stability of the slope) limited the feasible extent of excavation at that time. AOC 9 is located entirely on
property owned by PG&E.

2.1.1.3 AOC 10 - East Ravine

AOC 10 is located southeast of the TCS in a small ravine known as East Ravine. The ravine runs
eastward toward the Colorado River. AOC 10 generally includes all of East Ravine as well as the specific
areas shown on Figure 2-1. The ravine is approximately 1,600 feet (ft) long and is bisected by three
constructed berms. Due to the berms, surface flow within the ravine does not typically reach the Colorado
River. AOC 10 received fluids and waste discharge from the TCS including discharge from stormwater
drain pipes, surface debris disposed of on the slopes of the ravine, and incidental overflows of
wastewater via the former trench drain at the top of the station access road. Historical aerial photographs
document a large impoundment area where well MW-58R is now located that was filled with liquids in the
1960s and 70s (CH2M, 2007a; 2007b). A greenish-grey layer also occurs here and is associated with
elevated chromium contamination. Thin white powdery waste layers were also identified on the floor of
the East Ravine (CH2M, 2009b). AOC 10 is located on both PG&E property and the HNWR.

211.4 AOC 11 - Topographic Low Areas

AOC 11 consists of topographic low areas on the northeast side of the TCS (Figure 2-1). While the
principal drainage pathways leading away from the TCS have been identified, certain channels and storm
drains drain into topographic low points or depressions. Runoff from the facility can collect at these low
points and infiltrate or evaporate. AOC 11 is internally draining, so runoff into AOC 11 cannot reach the
Colorado River due to topographic constraints. A stormwater pipe that captures runoff from 1-40 and Park
Moabi Road also discharges into AOC 11 north of 11a, immediately south of the 1-40 crossing. AOC 11 is
located on both PG&E property and the HNWR.

2.1.1.5 AOC 14 - Railroad Debris Site

AOC 14 is located outside the facility fence line approximately 1,000 ft north of the TCS and is currently
bounded by the BNSF railroad tracks to the north, 1-40 to the south, BCW to the west, and a former
access road (Historic Route 66) to the east (Figure 2-1). AOC 14 currently contains miscellaneous
construction debris related to construction of the railroad including chunks of asphalt, railroad ties, and
piping. Asbestos-containing material and burned material from PG&E operations have also been
disposed of within AOC 14. In addition to waste burning activities in the area, former TCS employees
reported that water softening (lime) sludge was also disposed of in this area. A thin white layer assumed
to be water softening material can be observed in the 1-40 freeway cut. Employee reports suggest that a
removal action for some of the debris and white powdery material was conducted in the mid-1990s;
however, no documentation regarding the removal has been found (CH2M, 2006). The contours of the
site suggest that some excavation may have occurred in the southern portion of the area. PG&E also
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completed a cleanup action in AOC 14 in 1999 to address asbestos. Surface water runoff along the
western side of AOC 14 flows into BCW (AOC 1). AOC 14 is located on property owned by BNSF,
HNWR, and Caltrans.

21.1.6 AOC 27 - MW-24 Bench

AOC 27 is located outside the facility fence line north of the TCS, south of 1-40, and east of BCW (AOC 1)
as shown on Figure 2-1. A former TCS employee indicated that AOC 27, informally known as the MW-24
bench, was formerly used as a waste disposal area. Prior to construction of 1-40, this area was
contiguous with AOC 14 to the north. Miscellaneous construction debris and burned material are present
in AOC 27. Burned debris was observed in the eastern edge of the road cut on the road from AOC 27 to
BCW (AOC 1). Runoff from AOC 27 flows into BCW (AOC 1). AOC 27 is located on property owned by
PG&E, HNWR, and Caltrans. The area of impacts being evaluated in the EE/CA are located on HNWR
property.

21.2 Geology and Hydrogeology

As described in detail in the Final Groundwater Corrective Measures Study/Feasibility Study Report for
SWMU 1/AOC 1 and AOC 10 (CH2M, 2009b), the Site is in the Basin and Range geomorphic province,
characterized by roughly parallel north/south fault-block mountains separated by alluvial valleys. The
oldest rocks in the surrounding area are exposed in the Chemehuevi Mountains and include Precambrian
and Mesozoic-age metamorphic and igneous rocks. Miocene-age sedimentary and volcanic rocks,
associated with the tectonic uplift and faulting in the region, were deposited on the metamorphic and
plutonic bedrock complex. The bedrock basement formations are, in turn, overlain by younger Tertiary
and Quaternary to Recent-age sedimentary deposits.

Groundwater occurs under unconfined to semi-confined conditions within alluvial fan and fluvial
sediments beneath most of the Site. The alluvial sediments consist primarily of clayey/silty sand and
clayey gravel deposits interfingered with more permeable sand and gravel deposits. The fluvial sediments
similarly consist of interbedded sand, sandy gravel, and silt/clay. The saturated portion of the alluvial fan
and fluvial sediments are collectively referred to as the Alluvial Aquifer. The water table in the Alluvial
Aquifer has a very gently-sloping gradient throughout the Site and typically equilibrates to an elevation
within 2 to 3 ft of the river level. Groundwater also resides in bedrock. Metamorphic bedrock underlying
the Site is assumed to possess very low fracture permeability. Limited amount of rainfall recharge in the
nearby mountains enters the Alluvial Aquifer via upward seepage from the bedrock underlying the Alluvial
Aquifer. Due to the variable topography at the Site, the depth to groundwater ranges from as shallow as
5 feet below ground surface (ft bgs) in the floodplain next to the river to approximately 170 ft bgs in the
upland alluvial terrace areas. RFI/RI Report Volume 2 provides a detailed description of hydrogeologic
conditions at the Site (CH2M, 2009a).

21.3 Surface Water Hydrology

The primary surface water feature near the Site is the Colorado River, which is located to the east. The
Site consists of a series of terraces divided by dry desert washes. The terraces are considerably eroded
with very steep slopes. Incised drainage channels separate the alluvial terraces. The largest incised
channel is BCW, a north-south trending dry wash. BCW flows on the surface only intermittently (as an
ephemeral stream) following intense rainfall events and extends to the Colorado River.

Jurisdictional waters and wetlands at the Site have been delineated previously (CH2M, 2014a; 2014b;
2014c; 2015a). The U.S. Army Corps of Engineers (USACE) regulates wetlands at the Site and both the
USACE and California Department of Fish and Wildlife (CDFW) regulate non-wetland waters (the
ephemeral desert washes).

Figure 2-2 presents a map of jurisdictional wetlands and waters in the project area.
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214 Special Status Species

The following special-status wildlife, aquatic, avian, mammal, and plant species have been included in
prior project environmental analyses related to remedial activities at the Site:

Special-Status Wildlife
e Southwestern willow flycatcher (Empidonax traillii extimus) — Federal listed and legally protected
e Agassiz’s desert tortoise (Gopherus agassizii) — Federal and State listed and legally protected

e Yuma clapper rail (Rallus longirostris yumanensis) — Federal listed and legally protected

Special-Status Aquatic Species
e Bonytail chub (Gila elegans) — Federal and State listed and legally protected
e Razorback sucker (Xyrauchen texanus) — Federal and State listed and fully protected

e Flannelmouth sucker (Catostomus latipinnis) — covered under the Lower Colorado River Multi-
Species Conservation Program (LCR MSCP)

Other Avian Species

e Western yellow-billed cuckoo (Coccyzus americanus occidentalis) — Federal and State listed and
legally protected

e California black rail (Laterallus jamaicensis corturniculus) — State listed and fully protected

e Arizona Bell’s vireo (Vireo bellii arizonae) — State listed and legally protected; also covered under the
LCR MSCP

e Western least bittern (Ixobrychus exilis hesperis) — California species of concern (no formal
protection)

e Sonoran yellow warbler (Dendroica petechia sonorana) — California species of concern (no formal
protection); covered under the LCR MSCP

e Yellow breasted chat (/cteria virens) — California species of concern (no formal protection)

e Crissal thrasher (Toxostoma crissale) — California species of concern (no formal protection)

Other Mammal Species
¢ Ringtail cat (Bassariscus astutus) — California fully protected species

¢ Nelson’s bighorn sheep (Ovis canadensis nelsoni) — California species of concern (no formal
protection)

e Townsend’s big eared bat (Corynorhinus townsendii) — California species of concern (no formal
protection)

e Pallid bat (Antrozous pallidus) — California candidate threatened or endangered species

e Cave myotis (Myotis velifer) — California species of concern (no formal protection)

o Western mastiff bat (Eumops perotis) —California species of concern (no formal protection)
Other Reptile Species

e Northern Mexican garter snake (Thamnophis eques megalops) — Federal listed as threatened and
legally protected
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California Native Plant Society Rare Plants

e Mousetail suncup (Chylismia arenaria)

e Spiny-haired blazing-star (Mentzelia tricuspis)

o Small-flowered androstephium (Androstephium breviflorum)
o Hillside palo verde (Parkinsonia microphylla)

The DOI, BLM, and USFWS will consider the effects of activities to Endangered Species Act listed and
special status species within the PAAs prior to the selection or implementation of any soil cleanup action.

21.5 Cultural and Historical Resources

The areas to be evaluated within the EE/CA are within a larger area of traditional and cultural importance.
Thousands of years of human history are evident in the area surrounding the TCS. Among the larger and
better-known cultural resources on the Site is an expansive desert geoglyph or intaglio known as the
Topock Maze. The BLM has determined that the project area is part of a traditional cultural property
(TCP) or property of traditional religious and cultural significance and is part of what the Tribes have
identified as a larger area of traditional and cultural importance, whose boundaries have yet to be defined
and will not be defined within the scope of this action. The TCP within this area includes but is not limited
to the Topock Maze.

In recognition of the cultural and historical significance of the area, planning of all remedial and removal
activities at the Site considers minimizing impact to the cultural, historic, and biological resources. Any
actions taken under an NTCRA will include measures to avoid, minimize, or mitigate impacts to cultural
and historic resources by implementing the mitigation measures prescribed in the PA (BLM, 2010), the
Cultural and Historic Properties Management Plan (BLM, 2012), the Cultural and Historic Properties
Treatment Plan (AE, 2018), and in consultation with the Tribes and signatories/invited signatories to the
PA . Measures currently include but are not limited to: avoidance of ground disturbance at historic and
cultural properties to the maximum extent practicable; archaeological and Native American monitoring
during earth-disturbing construction work; and periodic monitoring to assess site conditions throughout
the duration of the NTCRA. Recognition of and respect for these cultural and historic resources and the
spiritual values of the area is an important component of the selection and evaluation of removal action
alternatives.

2.2 Previous Investigations and Remedial Activities

Environmental investigations have been underway at the Site since 1997. As directed by DTSC (DTSC,
2006), reporting of RFI/RI activities and results was separated into three volumes. The first two volumes
covering Site background and history (RFI/RI Report Volume 1; CH2M, 2007a) and hydrogeologic
characterization/groundwater and surface water investigation results (RFI/RI Report Volume 2; CH2M,
2009a) are complete. The first phase of the RFI/RI soil investigation was completed in 2008. The data
were reviewed, and data gaps identified. From 2015 to 2017, PG&E conducted additional soil
investigations to fill these data gaps. On June 20, 2017, DOI determined that the soil RFI/RI field work
was complete (DOI, 2017). As stated in Section 1.1, the results are presented in the draft RFI/RI Report
Volume 3. In advance of completion of the RFI/RI Report Volume 3, at the request of DOI (DOI, 2018a),
PG&E submitted a data package presenting the soil investigation results and compared them to interim
project screening levels for human and ecological receptors (PG&E, 2018).

Remedial activities have occurred at one of the RFI/RI investigations areas considered in this EE/CA:
AOC 14 (Railroad Debris Site). As reported in the RFI/RI Report Volume 1 (CH2M, 2007a), PG&E
employee reports suggested that a cleanup of white powdery material was conducted in the early 1990s;
however, no documentation regarding the action has been found (Russell, 2006). The contours of the Site
indicate excavation may have occurred. A roughly 1-foot-thick layer of white powdery material is present
in the embankment immediately adjacent to 1-40 and a thin lens of the same material is visible to the
north of the excavation area. In addition, a 1998 investigation of the area indicated that a layer of white
powdery material is present below the current soil surface (PG&E, 1999a). Sampling results indicate that
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the white powder exceeded interim screening levels for calcium, magnesium, and sodium. Bulk samples
of the white powder analyzed by polarized light microscopy indicated that asbestos fibers were present in
AOC14-1 through -5, AOC14-9, AOC14-12, AOC14-13, and AOC14-SS1 and -SS4. To confirm the
presence of asbestos fibers, the white powder sample was also analyzed by California Air Resources
Board (CARB) Method 435 and transmission electron microscopy. CARB Method 435 did indicate that
very low levels of asbestos were present in AOC14-2 and AOC14-SS1 (detected concentration of less
than 0.1 percent, where the detection limit was less than 0.1 percent). Based on these results, a very
small percentage of asbestos fibers (less than 0.1 percent) are present in the white powder and soil
samples (Jacobs, 2019a).

Also reported in the RFI/RI Report Volume 1, an asbestos removal was completed at AOC 14 in 1999
(PG&E, 1999b). In November 1998, during soil sampling at AOC 14, a small amount of friable
construction debris and transite were found. The friable material contained over 1 percent asbestos. The
transite was non-friable, and after sampling, the trench was covered with clean fill material. PG&E
removed the friable asbestos-containing material on April 14, 1999 and disposed of the material at an
licensed landfill. Two shallow confirmation samples were collected of the underlying soils. At one sample
location, asbestos was detected in the underlying soil. Additional sampling was implemented to
characterize the extent of the asbestos in the soil underlying the loose construction material near this
sample. On June 1, 1999, 14 additional samples were taken, and no asbestos was detected in any of the
sample locations.

2.3 Source, Nature, and Extent of Contamination

The source, nature, and extent of the contamination in soil in SWMU 1, AOC 1, AOC 9, AOC 10, AOC 11,
AOC 14, and AOC 27 is presented in the following subsections. Further details results are presented in
the draft RFI/RI Report Volume 3 (Jacobs, 2019a).

2.3.1 Source of Contamination

From 1951 to 1985, PG&E added chromium to the water used in the cooling towers and other equipment
at the TCS to prevent equipment corrosion. From 1951 to 1964, cooling tower wastewater containing CrVI
was discharged into BCW. Later, treated wastewater was discharged into ponds for storage and
evaporation, until chromium use was discontinued in 1985. Potential sources of dioxins/furans may
include historical industrial activities, such as fire training exercises and burning of garbage. Other
sources unrelated to TCS activities may include unauthorized dumping and burning, regional wildfires,
combustion of diesel and leaded gasoline, and exhaust from cars, trucks, and trains (CH2M, 2017a).

2.3.2 Nature and Extent of Contamination

The nature and extent of soil contamination at the Site has been evaluated as part of the RFI/RI. Over the
course of the RFI/RI soil investigation, constituent concentration data collected outside the TCS fence line
have been screened against the following residential and ecological screening levels and background
values for soil, which were identified as interim screening levels for the purpose of evaluating the nature
and extent of contamination (Jacobs, 2019a).

e USEPA residential regional screening levels (USEPA, 2017)

e Residential DTSC screening levels (DTSC, 2017; 2018)

e Ecological comparison values (ECVs) (Arcadis, 2008b; 2009b)

e Background values (CH2M, 2009c; CH2M, 2017a; Jacobs, 2019b)

e California Regional Water Quality Control Board (RWQCB) environmental screening levels (ESLs)
(RWQCB, 2016) (total petroleum hydrocarbons [TPH] only)

The results of the RFI/RI soil investigation were presented in a data package to DOI (PG&E, 2018) and
are described in detail in the draft RFI/RI Report Volume 3 (Jacobs, 2019a). RFI/RI soil investigation
results for the relevant investigation areas screened against the interim screening levels are presented in
Appendix B.
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As identified in DOI's 2018 Approval Memorandum (Appendix A) and tabulated in Appendix B, metals and
dioxins/furans (assessed as dioxins furans TEQ') were detected at concentrations significantly exceeding
background values, ECVs, and/or residential human screening levels in certain locations, including in
SWMU 1, AOC 1, AOC 10, AOC 14, and AOC 27 (areas located on federal land or in locations where
constituents have the potential to migrate to federal land). Metals with elevated concentrations include
total chromium, copper, lead, mercury, molybdenum, and zinc. Concentration of these constituents in soil
are further evaluated in this EE/CA through comparison to risk-based values.

2.3.3 Conceptual Site Models

Conceptual site models (CSMs) for each SWMU and AOC were presented in the Revised Final Soil
RCRA Facility Investigation/ Remedial Investigation Work Plan, PG&E Topock Compressor Station,
Needles, California (CH2M, 2013) and updated in the draft RFI/RI Report Volume 3 (Jacobs, 2019a);
summaries for each NTCRA area with a focus on contaminant migration pathways are presented in
Exhibit 2-1.

24 Analytical Data

This EE/CA utilizes metal and dioxins/furans data tabulated and collected during the RFI/RI soil
investigation. The results of the dioxins/furans nature and extent were presented in a data package to
DOIlin 2018 (PG&E, 2018) and are described in detail in the draft RFI/RI Report Volume 3 (Jacobs,
2019a). RFI/RI soil investigation results for the relevant investigation areas are presented in Appendix B.
Appendix B draws from the RFI/RI soil investigation combined soil data set which, as described in the
draft RFI/RI Report Volume 3, includes historical data collected prior to 2008 and data collected as part of
the RFI/RI soil investigation (Jacobs, 2019a). The resulting combined data set is referred to in this report
as the Combined Soil RFI/RI Data Set. The Combined Soil RFI/RI Data Set spans a wide range of dates,
analytical parameters, and data quality. During data validation, the data were classified using three data
usability categories based on data quality:

o Category 1 are suitable for all uses, including risk assessment and remedial action decisions.

e Category 2 data are suitable for use in characterization of the COPCs at the facility and to help define
the nature and extent of contamination.

e Category 3 data are suitable only for use in qualitative characterization of the nature and extent of
contamination.

Although all data categories are shown in Appendix B, only Category 1 data were considered in this
EE/CA. Samples from soil that has been removed as part of a removal action are not included. Data for a
small number of samples of other matrices (asphalt, concrete, debris, tar, and white powder) are included.
Data collected during implementation of the Soil RFI/RI Work Plan (CH2M, 2013) and subsequent data
gap work plans (CH2M, 2016b-d) were validated as described in the draft RFI/RI Report Volume 3
(Jacobs, 2019a).

Dioxins/furans TEQ values are calculated from 17 individual dioxin and furan congeners for human/mammal and avian receptors.
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Exhibit 2-1. Conceptual Site Models for RFI/RI Investigation Areas Addressed in this EE/CA

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

SWMU/AOC

Primary Source

Potential Release Mechanism

Secondary Source Media

Potential Secondary Release
Mechanism

SWMU 1 and AOC 1| Runoff from TCS

Discharge of wastewater from TCS
to BCW/ percolation bed

AOC 9 Runoff from TCS, TCS access road,

and AOC 9 — Southeast Fence Line

Discharge from TCS via broken
stormwater/ trench drain pipe

AOC 10 Runoff from TCS, TCS access road,

and AOC 9 — Southeast Fence Line

Discharge from TCS via stormwater
drains

Disposal of debris

AOC 11 Runoff from TCS, TCS access road,

and 1-40

Discharge from TCS via stormwater
drains

Disposal of debris

AOC 11 Burned material

Surface soil

Surface soil

Shallow soil

Surface soil

Surface soil

Surface soil

Percolation and/or infiltration

Potential entrainment in
stormwater/surface water
runoff

Percolation and/or infiltration

Potential entrainment in .
stormwater/surface water runoff .

Percolation and/or infiltration

Potential entrainment in
stormwater/surface water
runoff

Percolation and/or infiltration

Potential entrainment in
stormwater/surface water
runoff

Percolation and/or infiltration

Potential entrainment in
stormwater/surface water
runoff

Surface soil
Shallow soil
Potential sediments

Potential groundwater®

Surface soll
Subsurface soil

Potential groundwaterb

Surface soil
Subsurface soil

Potential groundwater®

Surface soil
Subsurface soil

Potential groundwater®

Surface soil
Subsurface soil

Wind erosion and atmospheric
dispersion of surface soil

Potential volatilization and
atmospheric dispersion/enclosed
space accumulation

Potential discharge of
groundwater to surface water®

Potential extracted groundwater®
Wind erosion and atmospheric
dispersion of surface soil

Potential volatilization and
atmospheric dispersion/enclosed
space accumulation

Potential extracted groundwater®
Wind erosion and atmospheric
dispersion of surface soil

Potential volatilization and
atmospheric dispersion/enclosed
space accumulation

Potential discharge of
groundwater to surface water®

Potential extracted groundwater®
Wind erosion and atmospheric
dispersion of surface soil

Potential volatilization and
atmospheric dispersion

Potential extracted groundwater®

Wind erosion and atmospheric
dispersion of surface soil
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Potential Secondary Release
Mechanism

Primary
Source
SWMU/AOC Primary Source Media Potential Release Mechanism Secondary Source Media
AOC 14 and AOC 27| Disposal of debris Surface soil e Percolation and/or infiltration e Subsurface soil
¢ Potential entrainment in o Potential groundwater®
stormwater/surface water
runoff
AOC 14 and AOC 27| Burned material Surface soll e Percolation and/or infiltration e Subsurface soil

o Potential entrainment in
stormwater/surface water
runoff
Notes:
2Discharge to surface water is an insignificant transport pathway as evaluated in the groundwater risk assessment (Arcadis, 2009a).
®No current or potential threat to groundwater from vadose zone soil was identified in the draft RFI/RI Report Volume 3 (Jacobs, 2019a).

Wind erosion and atmospheric
dispersion of surface soil

Potential volatilization and
atmospheric dispersion

Potential extracted groundwater®

Wind erosion and atmospheric
dispersion of surface soil

¢ Discharge to surface water is an insignificant transport pathway as evaluated in the groundwater risk assessment (Arcadis, 2009a) and confirmed by the results of the sediment and porewater

samples at the mouth of East Ravine.

AOC = area of concern

BCW = Bat Cave Wash

1-40 = Interstate 40

SWMU = solid waste management unit
TCS = Topock Compressor Station
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2.5 Human Health and Ecological Risk Assessment Summary

A soil HHERA has been completed for the entire TCS Site. An HHERA report was submitted to DTSC
and DOI in 2019 (Arcadis, 2019) and is close to being finalized. An errata to the HHERA was submitted in
February 2020 (Arcadis, 2020). The objectives of the HHERA were to:

e Help determine the need for remedial action with respect to soil conditions

e Provide a basis for determining levels of constituents that can remain in soil at the Site and still be
adequately protective of public health and the environment

The HHERA was conducted using the methodologies presented in the associated agency-approved
HHERA Work Plans (Arcadis, 2008a, 2009, 2015) and included evaluating all constituents detected
during the RFI/RI soil investigations to identify COPCs and/or COPECs that could potentially pose an
unacceptable risk to human health or the ecological environment. The HHERA also developed RBRGs for
the COPCs/COPECs that were driving potential risks and identified the specific areas of the Site that
could be targeted for risk management.

Risk-based criteria (RBC) were derived during in the HHERA using the same approach and equations as
for the development of the human health and ecological RBRGs (presented in Appendix D) for use in soil
handling and management decisions. Human health RBCs for receptors identified in the HHERA are
presented in Appendix RBC of the HHERA Report (Arcadis, 2019). Updated ecological RBCs for
receptors identified in the HHERA are presented in the HHERA Errata (Arcadis, 2020).

The sections that follow provide a brief summary of the approach and the conclusions of the HHERA. An
executive summary of the HHERA with additional detail is provided as Appendix C.

251 Data Evaluation and Exposure Point Concentration Calculation

As discussed in the HHERA report (Arcadis, 2019), only the highest quality data collected during the
RFI/RI (Category 1) were used in the HHERA. Samples representative of soil that has since been
removed as part of a prior removal action were not included. Data were grouped into datasets by
individual potential exposure areas (for example, Bat Cave Wash [AOC1/SWMU1] or AOC 10) and into
combined exposure areas (for example, all exposure areas outside the Compressor Station [OCS]) based
on assumptions about how the human and ecological receptors at the Site could be exposed to the soils.

Data for each potential exposure area were also grouped according to exposure depth. Humans were
assumed to contact soil from 0 to 10 ft bgs and ecological receptors were assumed to contact soil from 0
to 6 ft bgs. Additionally, for the two soil potential exposure areas encompassing wash areas (Bat Cave
Wash [AOC1/SWMU1] and AOC 10), two scouring scenarios were evaluated. The 2-foot scouring
scenario assumes that the top 2 ft of soil is removed during potential future scouring resulting from
surface runoff following heavy rainfalls. Similarly, in the 5-foot scouring scenario, 5 ft of soil is assumed to
be removed during scouring. Datasets were adjusted so that potential exposures for the human health
receptors were from the ‘new’ surface to a depth of 10 ft bgs, and the ecological exposures were from the
‘new’ surface to 6 ft bgs.

Within each depth interval, interim intervals were defined based on specific receptor activities. COPCs
and COPECs were identified using various statistical comparisons and tests to assess whether the
constituents were detected at concentrations above background levels; organic constituents without
background values were selected as COPCs/COPECs, if detected. Exposure point concentrations
(EPCs) (the representative concentration potentially contacted by the potential receptors), based on the
95% upper confidence limit on the mean (95UCL), were estimated for the specific depth intervals relevant
to various receptors and exposure scenarios.
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2.5.2 Human Health Risk Assessment Overview

Potential human receptors were evaluated as four main categories: worker, recreational user, tribal user,
and hypothetical resident. The primary potentially complete exposure pathways evaluated were soil direct
contact exposure pathways (that is, incidental ingestion, inhalation, and dermal exposure). Worker types
evaluated were long-term maintenance worker, short-term maintenance worker, and commercial worker
(assumed to work inside the TCS fence line only). Worker activities outside the TCS fence line could
include intrusive activities associated with contacting soil up to 10 ft bgs. Recreation user types evaluated
were camper, hiker, hunter, and off-highway vehicle (OHV) rider (or all-terrain vehicle rider). Recreational
users were evaluated for exposure to soil up to 3 ft bgs outside the TCS fence line. Tribal use was
associated with exposure outside the TCS fence line, and exposure was assumed to occur from the
inhalation pathway only (that is, inhalation of dust arising from wind erosion or volatile organic compounds
[VOCs] that may volatilize from soil). The hypothetical future residential user was evaluated, as requested
by the BLM, and was assumed to contact soil up to 10 ft bgs and to grow and consume vegetables, fruits,
and poultry from the Site. This hypothetical future residential user evaluation was included in the HHRA
for informational purposes only. As stated in DOI's (2015) Land Use Memo, “DOI will not utilize a future
residential scenario on Federal lands within the project area when evaluating cleanup options in the
Feasibility Study phase.”

Incremental lifetime cancer risks (ILCRs) and noncancer hazard indices (HIs) were estimated for potential
exposures to constituents in soil and/or soil gas. Cumulative ILCRs (sum of chemical-specific ILCRs)
posed by the Site should not exceed 1 x 106 to 1 x 104. As stated in the HHERA report, the DTSC point
of departure for excess incremental lifetime cancer risk is 1 x 10-6. A cumulative non-cancer HI that is less
than or equal to 1 implies that the predicted exposure is not expected to result in adverse, non-cancer
health effects.

As described in the HHERA Work Plan (Arcadis, 2008a) and HHERA (Arcadis, 2019), the human
populations that could be present in the areas outside the TCS (i.e., maintenance workers, recreational
users, and tribal users) would more likely be exposed randomly, over the course of a lifetime, to soil
present in all potential exposure areas outside of TCS, rather than have a lifetime of contact limited to the
area of a single SWMU/AOC. Therefore, the combination of all exposure areas outside the TCS fence
line (the OCS exposure area) is the scenario in the HHERA considered to most appropriately represent
both current and potential future exposures for maintenance workers, recreational users, and tribal users.

253 Ecological Risk Assessment Overview

Potential ecological receptors evaluated included plants, terrestrial invertebrates, and representative
small- and large home range wildlife (that is, birds and mammals). The primary potential exposure
pathways for soil were determined to be direct contact or incidental ingestion of surface soil (0 to 0.5 ft
bgs), shallow soil (0 to 3 ft bgs), and/or subsurface soil (0 to 6 ft bgs) and, for mammals and birds, uptake
and subsequent ingestion of COPECs in biota. Hazard quotients (HQs) were estimated for each potential
receptor population and exposure area using EPCs developed for each COPEC over the appropriate soil
exposure intervals in accordance with the agency-approved HHERA Work Plans (Arcadis, 2008a; 2009;
2015). Multiple sets of exposure (for example, EPCs) and toxicity assumptions (for example, toxicity
reference values [TRVs]) were evaluated, proceeding from generic to more refined assumptions. Risk
drivers were identified based on those COPECs for which unacceptable community/population level risk
(that is, HQs greater than 1 for plants and soil invertebrate communities and lowest observable adverse
effect level (LOAEL)-based HQs for wildlife populations [or LOAEL-based HQs greater than 10 for dioxin
TEQ]) were predicted using the most refined exposure and effects assumptions (that is, selected TRVs,
area-weighted EPCs, and site-specific site use factor) and additional supporting lines of evidence. For
threatened or endangered species and other species of concern observed onsite (ring-tail cat and bats,
respectively), a qualitative assessment was completed based on surrogate and representative receptors.
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254 HHERA Conclusions

Several complete pathways of exposure to COPCs/COPECs are present at the Site, both now and
potentially in the future. The HHERA generally found no unacceptable risk for most human and ecological
receptors. Of the potential human receptors, no unacceptable risk was identified for all relevant potential
exposure areas for tribal users, hunters, and commercial and short- and long- term maintenance workers.
Of the potential ecological receptors, no unacceptable risk was identified for all relevant potential
exposure areas for special-status species, large home-range receptors, herbivorous and insectivorous
birds, and herbivorous small mammals.

For certain human recreators and desert shrew (insectivorous small mammals), the potential for
unacceptable risk was identified in nine localized areas in the following exposure areas: the SWMU 1
exposure area (within Bat Cave Wash), the AOC 9 exposure area (including portions of the RFI/RI
investigation area known as AOC 10), and/or the AOC 10 exposure area.

The potential for unacceptable risk was also identified for plants and invertebrates; however, only generic
risk-based screening levels were available to estimate HQs and, as discussed in the HHERA, there is low
confidence in the ability to predict risk to plants and invertebrates at the Site based on these generic
screening levels. For plants, risk conclusions were based primarily on communities observed during
floristic surveys at the Site. Vegetation communities observed at the Site during the floristic surveys
conducted in 2013 (GANDA and CH2M, 2013) and in 2017 (CH2M, 2017b) are typical of Mojave Desert
plant communities. More than 100 different vascular plant species have been observed at the Site and
documented in these survey reports. The floristic survey observations indicate relatively sparse
vegetative cover with a variety of species representative of the region, consistent with desert habitats in
general and the Lower Colorado River Valley subdivision of the Sonoran Desert in particular (MacMahon,
1988; Brown, 1994).

Although vegetative cover is sparse, no obvious impairment of the plant community was observed in the
vicinity of the Site and it provides the important habitat functions necessary for ecological receptors that
inhabit the area. However, it should be noted that adverse effects to plant community composition would
be difficult to detect given that the habitat is dominated by low-density species like creosote bush. The
lack of any noticeable impairment does not mean that plants have not been affected at the Site. Plant
communities have been affected by human impacts related to over 60 years of transportation and energy
development activities and remedial activities at the Site, potentially resulting in the creation of
environments that favor the establishment/dominance of certain plant species. Since plant community
composition, distribution, and diversity are affected by human disturbance, it would be very difficult to
distinguish between changes in the plant community due to human activities versus contaminant impacts
on growth or reproduction due to chemical releases associated with the Site. Because chemical impacts,
if they are occurring, are difficult to distinguish from changes associated with physical human
disturbances, the potential for adverse effects to the health of the plant community can be considered to
be low and therefore risk drivers were not identified for plants.

To summarize, the risk drivers or constituents of concern (COCs) for human recreators and the desert
shrew are dioxin/furan TEQ, total chromium (desert shrew only), CrVI (recreator only), and copper (desert
shrew only).

2.5.5 Risk-Based Remedial Goals for Risk Drivers

The HHERA (Arcadis, 2019) presents RBRGs for COPCs/COPECs in soil that most significantly
contribute to estimates of unacceptable risk to human health and/or ecological receptors (that is, risk
drivers or COCs). RBRGs are concentrations that do not present unacceptable risk to human health and
ecological receptors. An RBRG is a proposed health-protective target cleanup concentration that can be
used, in combination with other factors such as background concentrations, as a starting point for making
risk management decisions. RBRGs are calculated for constituents in soil for a given potential receptor
where the findings of the HHERA suggest some form of risk management may be warranted. As stated in
the HHERA, the RBRGs are not intended to be a bright line, nor used on a point by point basis to identify
locations that may warrant risk management. Rather, and consistent with the HHERA approach, RBRGs
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are applied based on the potential exposure area of interest (that is, the 95UCL for the potential exposure
area should be less than or equal to the RBRG).

2.5.5.1 Human Health RBRGs

Consistent with USEPA guidance (1991), a risk-based process was used in the HHERA to estimate
RBRGs for COPCs that drive soil risk concerns above de minimis risk levels (Arcadis, 2019). For
compounds identified as carcinogens, negligible or de minimis risk levels were defined in accordance with
state and federal guidance as one in one million (1 x 10-%). DTSC and USEPA ultimately have authority to
allow for residual risks to be within the risk management range of 1 x 10 to 1 x 106. As indicated in the
National Oil and Hazardous Substances Pollution Contingency Plan (40 CFR 300), cancer risks
between 1 x 10 and 1 x 10 fall within a risk management range. This is generally referred to as the
acceptable risk range. Within this estimated cancer risk range, there is flexibility for risk managers in
deciding what action, if any, is necessary and appropriate for the protection of human health.

For dioxins TEQ, the HHERA notes that DTSC’s Human and Ecological Risk Office supports the use of
residential and indoor commercial worker remedial goals equal to 10 times the theoretical potential
cancer risk of 1 x 10-% (equal to that associated with a theoretical potential cancer risk of 1 x 10-%). This
regulatory approach is based on studies of bioavailability of dioxins that demonstrate exposure under
normal residential and indoor commercial conditions has minimal influence of the serum of exposed
individuals. Recreational users are assumed to have the same intake rates via ingestion, dermal contact,
and inhalation exposure pathways as under a residential scenario, but exposure occurs on a less
frequent basis than assumed under a residential scenario. Therefore, potential exposure to dioxin TEQ in
soil for the recreational users over a lifetime would be less than for a hypothetical resident. As such, the
HHERA concludes that RBRGs for recreational users equal to 10 times the theoretical potential cancer
risk of 1 x 106 (that is, 1 x 10-%) may be appropriate for the Site.

As described in the HHERA, human health RBRGs were calculated for CrVI and dioxin TEQ, as these
were the significant contributors to risks above de minimis levels, under the camper, hiker and OHV rider
potential exposure scenarios. As none of the risk drivers were based on the potential for adverse
noncancer effects (i.e., the noncancer Hls were below 1 for relevant exposure scenarios), the human
health RBRGs are all based on the potential for carcinogenic effects. RBRGs protective of potential
human receptors are summarized in Exhibit 2-2. Risk levels of 1 x 104, 1 x 105, and 1 x 10-% are shown
in the exhibit. Additional information regarding derivation of the RBRGs is presented in Appendix D.

Exhibit 2-2. Human Health Risk-Based Remediation Goals
Soil Engineering Evaluation/Cost Analysis
PG&E Topock Compressor Station, Needles, California

Risk Drivers for Potential

Recreational Users Human Health RBRG RBRG Basis
Chromium, hexavalent 3.1 mg/kg Off-highway vehicle rider at 1 x 10 risk
Chromium, hexavalent 31 mg/kg Off-highway vehicle rider at 1 x 10 risk
Chromium, hexavalent 310 mg/kg Off-highway vehicle rider at 1 x 10 risk
Dioxin/furan TEQ 100 ng/kg Hiker at 1 x 107 risk
Dioxin/furan TEQ 1,000 ng/kg Hiker at 1 x 107 risk
Dioxin/furan TEQ 10,000 ng/kg Hiker at 1 x 10 risk

mg/kg = milligrams per kilogram
ng/kg = nanograms per kilogram
RBRG = risk-based remedial goal
TEQ = toxicity equivalent
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2.5.5.2 Ecological RBRGs

The HHERA identified the following risk drivers and potential exposure areas as presenting an
unacceptable risk to one or more potential ecological receptors:

e Bat Cave Wash [AOC1/SWMU1] exposure area (baseline) — dioxin TEQ for small mammals

e AOC 9 exposure area (including portions of RFI/RI investigation area known as AOC 10) — CrVI and
copper for plants; CrVI, total chromium, and copper for invertebrates; total chromium, copper, and
dioxin TEQ for small mammals

e AOC 10 exposure area — CrVI and total chromium for plants; total chromium for invertebrates; and
total chromium and dioxin TEQ for small mammals.

Vegetation communities observed at the Site during the floristic surveys conducted in 2013 (GANDA and
CH2M, 2013) and in 2017 (CH2M, 2017b) are typical of Mojave Desert plant communities. As noted in
Section 2.5.4 and in the HHERA, the floristic surveys provide site-specific observations that suggest the
presence of healthy plant communities at the Site. This is considered a reasonable line of evidence than
the exceedances of generic plant screening values have low ability to predict toxicity in plants. Therefore,
these generic screening levels for plants and soil invertebrates are not recommended for use as RBRGs
at the Site. Because the key risk COPECs with HQs greater than 1 for plants and soil invertebrates (CrVI
and total chromium) tend to be co-located with risk drivers for human receptors and shrews, risk
management considered for the protection of wildlife receptors potentially exposed to total chromium will
also reduce risk to plants and invertebrates.

For potential wildlife receptors, RBRGs based on protection of wildlife populations were derived for
insectivorous small mammals (desert shrew), the only potential wildlife receptor identified with the
potential for unacceptable risk associated with exposure to COPECs in soil at this Site. The RBRGs for
small home range insectivorous mammals (desert shrew) were derived using the dietary dose model
used to estimate HQs in the predictive ERAs. The RBRGs were calculated using Microsoft Excel Solver
software that determines the soil concentration for a target HQ equal to 1.

For dioxin TEQ, a range of RBRGs were calculated using alternate and more robust bioaccumulation
factor (BAF) and TRV approaches/values. The congener-specific BAFs (EPA 1999, Fagervold et al.
2010) and a recommended mammalian dioxin TRV developed in Section 6.7.5 of the HHERA Report of
30 nanograms per kilogram body weight per day (ng/kg-bw/day) derived using the USEPA’s Ecological
Screening Level approach were used to calculate the RBRGs protective of insectivorous small mammals.

Ecological RBRGs are summarized in Exhibit 2-3. Additional information regarding derivation of the
RBRGs is presented in Appendix D.

Exhibit 2-3. Ecological Risk-Based Remediation Goals
Soil Engineering Evaluation/Cost Analysis
PG&E Topock Compressor Station, Needles, California

LOAEL-based

Risk Driver for Shrew BAF Mammalian TRV Ecological RBRG
Chromium, total ERA / RAWP ERA / HHERA Work Plan 145 mg/kg
Copper ERA / RAWP ERA / HHERA Work Plan 145 mg/kg
Dioxin/furan TEQ EPA 1999 30 ng/kg-day (geomean of 190 ng/kg

rodent studies)
Dioxin/furan TEQ Fagervold et al. 2010 30 ng/kg-day (geomean of 360 ng/kg
rodent studies)
BAF = bioaccumulation factor RAWP = Risk Assessment Work Plan
ERA = ecological risk assessment RBRG = risk-based remedial goal
HHERA = Human Health and Ecological Risk Assessment TEQ = toxicity equivalent

LOAEL = lowest observed adverse effects level TRV = toxicity reference value
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2.5.6 HHERA Key Findings

Overall, the HHERA found no potentially unacceptable risk to most human and ecological receptors
exposed to COPCs/COPECs in soil at the Site, both within the TCS (inside the compressor station
exposure area) and exposure areas outside the TCS. Estimated risks were determined to be acceptable
for all relevant exposure areas for the following receptors:

¢ Human Health Receptors

— Tribal User and hunter

— Workers (Commercial and Short- and Long-term Maintenance Workers).
e Ecological Receptors

— Special-status species (state- and federal-listed threatened and endangered wildlife species and
state species of concern), including ring-tailed cat, cave myotis, and pallid bats

— Large home range receptors (desert kit fox, Nelson’s desert bighorn sheep, red-tailed hawk, and
Yuma myotis)

— Herbivorous and insectivorous birds (Gambel’s quail and cactus wren)
— Herbivorous small mammals (Merriam’s kangaroo rat).

For the remaining receptors (camper, hiker, OHV rider, and desert shrew), the potential for unacceptable
risk was identified as being driven by a limited number of compounds (i.e., dioxin/furan TEQ and CrVI for
human health; dioxin/furan TEQ, total chromium, and copper for ecological receptors) in nine localized
areas within SWMU 1, AOC 9, and/or AOC 10.

As an example of applying RBRGs, the RBRGs described in the preceding sections were used to identify
locations driving risk above acceptable levels for relevant human and ecological receptors. That process
revealed a total of nine locations in three exposure areas (SWMU 1, AOC 9, and AOC 10) as associated
with unacceptable risk. Those locations are as follows:

Protection of human recreators (four total locations for the 0 to 3 ft bgs interval):
e Dioxin/furan TEQ: SWMU1-25 in OCS / SWMU 1
e CrVI: AOC10-20, #10 in AOC 9, and MW-58BR_S in AOC 10.

Protection of desert shrew (seven total locations for the 0 to 0.5 ft bgs interval):

e Dioxin TEQ (based on RBRG of 190 ng/kg): SWMU1-25 in Bat Cave Wash; PA-20, AOC10-23, and
PA-21in AOC 9; and AOC10c-4 in AOC 10

e Total chromium: AOC10-20 in AOC 9
e Copper: AOC10-21 in AOC 9.

In total, the nine locations fall within three main exposure areas: SWMU 1 (near SWMU1-25) in Bat Cave
Wash, AOC 9 along the TCS fence line (which is within the RFI/RI investigation area known as AOC 10),
and AOC 10 within the AOC10c subarea (i.e., drainage depression behind the middle berm in the East
Ravine).

2.6 Basis for Removal Action
As documented in the EE/CA Approval Memorandum (DOI, 2018b) and described in Section 1.1, this
EE/CA considers an NTCRA to address the following NCP factors:

e Actual or potential exposure to nearby human populations, animals, or the food chain from hazardous
substances or pollutants or contaminants

e High levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface, that may migrate
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o Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or
be released

As summarized in Section 2.5, the overall findings of the HHERA support that remedial or removal action
addressing hexavalent chromium, total chromium, copper, and dioxin/furan TEQ at the nine locations
described in Section 2.5.7 will reduce overall calculated risks to levels that are protective of human health
and potential ecological receptors. It is proposed that an NTCRA address these locations.

In addition, in accordance with the cited NCP factors, this EE/CA also evaluates high levels of
COPCs/COPEC:s in soils largely at or near the surface that may migrate as well as weather conditions
that may cause COPC/COPECs to migrate (especially scouring). As identified in the EE/CA Approval
Memorandum (DOI, 2018b) and summarized in Section 2.3.2, high levels of the following COPCs/
COPECs have been measured in soil on federal land or in locations where constituents have the potential
to migrate to federal land: total chromium, copper, lead, mercury, molybdenum, zinc, and dioxins/furans. It
is proposed that the NTCRA also address these locations. A detailed description of each location
recommended for inclusion under the NTCRA along the rationale are presented in Section 3.6.
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3. Identification of Removal Action Objectives
This section identifies the scope, objectives, and goals of the NTCRA.

3.1 Statutory Limits on Removal Actions

This removal action will not be USEPA fund-financed; therefore, statutory limits for removal action do not
apply.

3.2 Determination of Removal Scope

The scope of the potential removal action alternatives evaluated in this EE/CA is limited to soil and other
solid-phase matrices including sediment, white powder, black sandy material, and debris on federal land
or in locations where constituents have the potential to migrate to federal land. The removal action will be
limited to PAAs identified in the EE/CA Approval Memorandum and further refined in this EE/CA.
Specifically, PAAs are located within the following RFI/RI investigation areas: SWMU 1, AOC 1, AOC 9,
AOC 10, AOC 11, AOC 14, and AOC 27.

3.3 Identification of Applicable or Relevant and Appropriate Requirements

To assist with the determination of the RAOs and the development and screening of removal action
alternatives, applicable or relevant and appropriate requirements (ARARs) have been identified for the
Site. ARARs are cleanup standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law. As indicated by the USEPA
(1988), ARARs may be either “applicable” or “relevant and appropriate.” Distinct from ARARs, USEPA’s
regulations also acknowledge to-be-considered (TBC) criteria that may be helpful in evaluating remedies,
but for which compliance is not required (USEPA, 1988).

ARARs and TBC criteria fall into three types: chemical-specific, location-specific, and action-specific. The
identified criteria for this removal action are presented in Table 3-1.

3.4 Removal Action Objectives and Goals

The Site-specific ARARs and TBC criteria and the NCP factors described in Section 1.1 were used to
define RAOs for the proposed NTCRA. The following subsections describes these RAOs and associated
removal action goals (RAGs).

3.4.1 Description of Removal Action Objectives and Goals

As described in Section 1.1, an NTCRA at the Site is being evaluated based on the following NCP factors
per 40 CFR § 300.415(b)(2):

e Actual or potential exposure to nearby human populations, animals, or the food chain from hazardous
substances or pollutants or contaminants

e High levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface, that may migrate

o Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or
be released

Based on these factors, consideration of ARARs, and the information presented in Section 2.5, several
RAOs have been developed. The RAOs and the specific RAGs associated with each RAO are presented
in Exhibit 3-1. The RAGs are the specific metrics associated with each RAO. The RAGs are used in this
EE/CA to refine the extents of the preliminary PAAs first presented in the EE/CA Approval Memorandum
(DO, 2018b) and to evaluate treatment technologies. The RAGs will also be used to guide the potential
NTCRA and evaluate its completeness.
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Exhibit 3-1. Removal Action Objectives and Goals

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Removal Action Objective Removal Action Goal

RAO 1: Reduce human and ecological risk related
to the COCs in soil up to 10 ft bgs on or adjacent
to federal land by removing soil at locations
identified as driving risk in the HHERA.

In order to meet RAO 1, the recommendations of HHERA will be followed, that is, removal action alternatives will include removal of soil at the
following locations identified in the HHERA:

Protection of potential human recreators (four total locations for the 0- to 3-ft bgs depth interval):

e Dioxin TEQ: SWMU1-25
e Hexavalent chromium: AOC10-20, #10, and MW-58BR_S

Protection of desert shrew (up to seven total locations for the 0- to 0.5-ft bgs depth interval):

¢ Dioxin/furan TEQ (based on RBRG of 190 ng/kg): SWMU1-25, PA-20, AOC10-23, PA-21, and AOC10c-4 Total chromium: AOC10-20
e Copper: AOC10-21

Following the NTCRA, risk will be recalculated for the relevant exposure areas and compared to numerical RAGs, specifically RBRGs defined in
the HHERA. Risk calculations will be performed during implementation of the removal action alternative and will include existing soil concentration
data for sample locations not removed in the NTCRA and new data from confirmation samples. RAO 1 will be met when the residual 95UCL for the
potential exposure area is less than or equal to the RBRG. Where human health drives risk, the RBRG protective of risk at 1 x 10 will be used.
Relevant RBRGs are presented in Exhibit 3-2.

RAO 2: Address elevated concentrations of
contaminants in soil up to 10 ft bgs outside the
TCS in or adjacent to wash areas that are within,
or have the potential to migrate to, the HNWR
during storm events.

In order to meet RAO 2, removal action alternatives will address soil within the HNWR or that may migrate to the HNWR from 0 to 10 ft bgs with
elevated concentrations of contaminants (specifically, hexavalent chromium, total chromium, copper, lead, mercury, molybdenum, zinc, and/or
dioxins/furans). ldentification of areas with elevated concentrations have been guided in this EE/CA by comparing individual soil concentration
results (from existing RFI/RI data) to a set of numerical RAGs described in Section 3.4.2 and identifying the factor of exceedance of this numerical
RAG. Confirmation samples will be collected during the NTCRA and compared to numerical RAGs to confirm the completeness of removal
activities.

RAO 3: Remove debris, burnt material, and/or
discolored soil associated with elevated
hazardous substances as identified during the
RFI/RI within SWMUs and AOCs up to 10 ft bgs.

In order to meet RAO 3, removal action alternatives will address visually identified debris, burnt material, and/or discolored soil from 0 to 10 ft bgs.
RAO 3 will rely on visual identification of material rather than comparison of soil concentrations to numerical RAGs. Areas with observed debris,
burnt material and/or discolored soil are preliminarily identified for the purpose of evaluating removal action alternatives and costing in Section 3.6
and will be refined based on visual observation during the NTCRA. The completeness of the NTCRA will be confirmed through visual observation
and confirmation sampling for COCs.

Notes:

95UCL = 95% upper confidence limit on the mean
AOC = area of concern

bgs = below ground surface

COC = constituent of concern

EE/CA = Engineering Evaluation/Cost Analysis

ft = feet

NTRCA = Non-time-critical removal action

RAG = removal action goal

RAO = removal action objective

RBRG = risk-based remedial goals

RFI/RI = RCRA facility investigation/remedial investigation
SWMU = solid waste management unit

HHERA = human health and ecological risk assessment TEQ = toxicity equivalent

HNWR = Havasu National Wildlife Refuge
ng/kg = nanograms per kilogram

TCS = Topock Compressor Station
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3.4.2 Numerical Removal Action Goals

As described in Exhibit 3-1, RAO 1 will be met when the residual 95UCL for the potential exposure area is
less than or equal to the RBRG. Where human health drives risk, the RBRG protective of risk at 1 x 106
will be used. The relevant RBRGs, which are applicable to hexavalent chromium, total chromium, copper,
and dioxin/furan TEQ, are presented in Exhibit 3-2. Derivation of the RBRGs is presented in Appendix D.

Exhibit 3-2. Numerical Removal Action Goals (RAGs)
Soil Engineering Evaluation/Cost Analysis
PG&E Topock Compressor Station, Needles, California

Numerical
Contaminant RAG Basis Source Applicable RAO
Chromium, 3.1 mg/kg Off-highway vehicle RBRG calculated in HHERA RAO 12 and RAO 2°
hexavalent rider at 1 x 10 risk
Chromium, total 145 mg/kg Desert shrew RBRG calculated in HHERA RAO 12 and RAO 2°
Copper 145 mg/kg Desert shrew RBRG calculated in HHERA RAO 12 and RAO 2°
Dioxin/furan TEQ® 100 ng/kg Off-highway vehicle RBRG calculated in HHERA RAO 12 and RAO 2°
rider at 1 x 10 risk
Lead 36 mg/kg Cactus wren RBC calculated in HHERA RAOs 2°
Appendix RBC
Mercury 1 mg/kg Cactus wren RBC calculated in HHERA RAOs 2°
Appendix RBC
Molybdenum 22 mg/kg Desert shrew RBC calculated in HHERA RAOs 2°
Appendix RBC
Zinc 1,050 mg/kg | Cactus wren RBC calculated in HHERA RAOs 2°
Appendix RBC

Notes:
2For RAO 1, the residual 95UCL for the potential exposure area will be compared to the RBRG.
® For RAO 2, individual soil samples are and will be compared directly to the RBRG to identify significant exceedances.

¢ Dioxin/Furan TEQs for humans and mammals are calculated using the same toxic equivalency factors. The dioxin/furan RAG is
protective of both human recreators and the desert shrew. The RBC for protection of the desert shrew is 190 ng/kg.

95UCL = 95 percent upper confidence limit on the mean
HHERA = Human Health and Ecological Risk Assessment
mg/kg = milligram(s) per kilogram

ng/kg = nanogram(s) per kilogram

RAG = removal action goal

RBC = risk-based concentration

RBRG = risk-based remedial goal

TEQ = toxicity equivalent

To support the EE/CA process and implementation of the proposed NTCRA, numerical RAG values were
also identified to support RAO 2. These are referred to in this report as numerical RAGs. Chemical-
specific ARARSs (that is, cleanup standards promulgated under federal or state law) are often used to
guide NTCRAs; however, no chemical-specific ARARs were identified by DOI for purposes of this EE/CA
at the Site (Table 3-1). In the absence of applicable ARARs, numerical RAGs will be risk-based values
(that is, RBRGs and risk-based concentrations [RBCs] calculated in the HHERA). The numerical RAGs
are intended to be a tool in identifying areas with elevated concentrations of contaminants in soil.

Numerical RAGs are presented in Exhibit 3-2. For constituents identified as driving risk in the HHERA
(CrVI, total chromium, copper, and dioxins/furans), the numerical RAG is the RBRG identified in the
HHERA. Where human health drives risk, the RBRG protective of risk at 1 x 10-¢ will be used. For other
constituents identified in the EE/CA Approval Memorandum (lead, mercury, molybdenum, and zinc),
RBCs developed during the HHERA for use in soil handling and management decisions, will be used.
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Note that the ecological RBCs for these four metals are lower than the human health RBCs, and because
of the generic nature of the RBCs for plants and soil invertebrates, and other uncertainties associated
with their development, the HHERA Report does not recommend the plant and soil invertebrate RBCs for
soil-management decisions at the Site. The basis used for selection of the numerical RAGs for lead,
mercury, molybdenum, and zinc is as follows:

3.5

Lead — The minimum lead RBC is the ecological RBC of 36 mg/kg. This value is based on protection
of cactus wren, and is lower than all other ecological RBCs, including plants and soil invertebrates,
and human health RBCs. It is greater than background concentrations (soil background threshold
value [BTV] = 8.39 mg/kg). The cactus wren RBC of 36 mg/kg is recommended as the RBC for lead.

Mercury — The two lowest mercury RBCs are ecological RBCs for soil invertebrates (0.1 mg/kg) and
plants (0.3 mg/kg). Both values were derived by the Oak Ridge National Laboratory (Efroymson et al.
1997a,b) and the authors have low confidence in their ability to predict risk based on the extremely
small datasets evaluated. The lowest observed adverse effects concentration (LOAEC) used to
derive the soil invertebrate RBC is 0.5 mg/kg. The only other effects data evaluated by Efroymson et
al. (1997a) was a chronic LOAEC of 12.5 mg/kg for methylmercury, and in this study a concentration
of methylmercury at 2.5 mg/kg had no effects. For plants, the RBC is based on a secondary source,
citing unspecified toxic effects in unspecified plant species; the only other effects data evaluated by
Efroymson et al. (1997b) were more than two orders of magnitude higher. The next lowest RBC is the
ecological RBC of 1.0 mg/kg, protective of cactus wren. This value was derived using toxicity data for
organic forms of mercury, which are unlikely to be present in desert soils. Inorganic mercury is less
toxic to wildlife than organic mercury (USEPA, 1995) and using inorganic mercury toxicity data to
derive wildlife RBCs would result in higher RBC values for both birds and mammals. No BTV is
available for comparison to the RBCs. Due to low confidence in the soil invertebrate and plant RBCs
and the conservative nature of the wildlife RBCs (based on organic mercury), the cactus wren RBC of
1.0 mg/kg is recommended as the RBC for mercury.

Molybdenum - The lowest molybdenum RBC is the ecological RBC for plants (2 mg/kg); no RBC is
available for soil invertebrates. The plant value was derived by Oak Ridge National Laboratory
(Efroymson et al. 1997b) and the authors have low confidence in its ability to predict risk based on the
extremely small dataset evaluated. Only a single secondary study reporting unspecified effects in
plants was available as the basis of the RBC. Efroymson et al. (1997b) include additional information
that molybdenum toxicity to plants has never been reported, and that low concentrations of this
element are used to fertilize legumes, which contain nitrogen-fixing bacteria that require molybdenum.
The next lowest RBC is the ecological RBC of 22 mg/kg protective of desert shrew. This value was
calculated by Sample et al. (1996) and is based on a chronic LOAEL for mouse reproduction. For
comparison, the molybdenum BTV is 1.87 mg/kg. Due to the low confidence in the plant RBC, the
next lowest RBC based on the desert shrew of 22 mg/kg is recommended as the RBC for
molybdenum.

Zinc - The lowest zinc RBC is 120 mg/kg for soil invertebrates. This is an ecological soil screening
level (EcoSSL) derived by USEPA (2008) based on a relatively robust dataset consisting of five
studies, a variety of test soils, and at least three test species. For comparison, the next lowest RBC is
160 mg/kg for plants (EcoSSL); the minimum wildlife RBC is 1,050 mg/kg for cactus wren; and the
zinc BTV is 58 mg/kg. Zinc is an essential element for plants and wildlife. Although there is a higher
relative confidence in the plant and invertebrate EcoSSLs compared with the screening levels from
the Oak Ridge National Laboratory (Efroymson et al., 1997a; 1997b), the HHERA does not
recommend using RBCs for plants and invertebrates for soil management decisions at the Site.
Therefore, the lowest wildlife RBC of 1,050 mg/kg based on the cactus wren is the recommended
RBC for zinc.

Determination of Removal Schedule

The total project period to construct the selected alternative will depend on the selected removal action. A
detailed schedule will be prepared and included in the final EE/CA following the comment period.
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3.6 Potential Action Areas

The PAAs are portions of the Site that do not meet the RAOs. As described in Section 2.3, PAAs were
initially identified in the EE/CA Approval Memorandum (DOI, 2018b) based on significant exceedances of
background values, ECVs, and/or residential screening since the RFI/RI soil samples were collected
(especially in Bat Cave Wash). The lateral extents of the PAA are presented here for the purpose of
comparing removal action alternatives and developing cost estimates. It is anticipated that the lateral
extent of these areas may be refined during the work planning phase and based on observations and
sampling made during implementation of the NTCRA.

The lateral extent of the preliminary PAAs were refined in this EE/CA based on consideration of the
following:

¢ Inclusion of locations contributing most significantly to calculated unacceptable risk (to
address RAO 1). Nine locations identified in the HHERA as contributing most significantly to levels of
calculated unacceptable risk for ecological receptors and risks above de minimis levels for potential
human receptors were included in the refined PAA lateral extents.

e Comparison of soil data to numerical RAGs (to address RAO 2). Data from the RFI/RI soil
investigation (the Combined Soil RFI/RI Data Set) were compared to the numerical RAGs. Only
Category 1 data were considered. Data for each constituent considered in this EE/CA were
categorized based on the degree to which they exceeded the corresponding numerical RAGs.
Specifically, factors of exceedance were calculated by dividing the constituent concentration in soil by
the numerical RAG. The results of this evaluation are summarized in Figures 3-1 through 3-3, which
show the highest factor of exceedance for any constituent considered in this EE/CA at any depth
between 0 and 10 ft bgs. Additional tables and figures presenting the detailed screening of data for
individual constituents against each of the numerical RAGs is presented in Appendix E. Locations
identified as significantly exceeding the numerical RAGs were included in the refined PAA lateral
extents.

¢ Inclusion of debris, burnt material, and/or discolored soil with elevated hazardous substances
(to address RAO 3). Refinement of the lateral extent of the PAAs considered areas where debris,
burnt material, and/or discolored soil have been observed. Areas where debris, burnt material, and/or
discolored soil have been observed in the past were included in the refined PAA lateral extents.

PAAs were identified in SWMU 1, AOC 1, AOC 9, AOC 10, AOC 11, AOC 14, and AOC 27. Other RFI/RI
investigation areas (for example, AOC 4 — Debris Ravine) were considered, but significant exceedances
were not identified. Refined extents of the PAAs are presented on Figures 3-1 through 3-3. A list of PAAs
is presented in Exhibit 3-3 along with the rationale for inclusion as a PAA. For the purposes developing
and comparing removal action alternatives and costs, the approximate surface area, assumed excavation
depth, and soil volume in each PAA is also presented in Exhibit 3-3. Areas, depths, and volumes are
estimates only; the actual extent and depth of excavation will be dependent on constituent concentrations
measured in the RFI/RI, observations during removal, and the results of confirmation sampling after
removal.
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Exhibit 3-3. Potential Action Areas: Surface Areas and Volumes

Soil Engineering Evaluation/Cost Analysis
PG&E Topock Compressor Station, Needles, California

Potential Action Area Assumed Volume *®
Identified in EE/CA Surface Excavation (cubic
Investigation Area Approval Memorandum Existing Condition ® Area (ft?) Depth (ft)* yards)
SWMU 1 — Former SWMU 1 PAA #1 Existing conditions within this PAA do not meet RAOs 1, 2, and 3. 6,886 10 2,550
Percolation Bed Includes SWMU1-25, which is associated with unacceptable risk to ecological receptors and

human health risks above de minimis levels (does not meet RAO 1).

Soil data collected at several locations significantly exceed numerical RAG(s) for RAO 2
(Figure 3-1). This area is vulnerable to weather-related soil migration and is partially within
the HNWR.

Discolored soil is present in the shallow soil between boring locations SWMU1-25 and
SWMU1-1 (does not meet RAO 3).

SWMU 1 — Former SWMU 1 PAA #2 Existing conditions within this PAA do not meet RAOs 2 and 3. 2,380 10 882
Percolation Bed Soil data collected at several locations significantly exceed numerical RAG(s) for RAO 2

(Figure 3-1). This area is vulnerable to weather-related soil migration and is partially within

the HNWR.

White powder is present in soil within this PAA (does not meet RAO 3).
SWMU 1 — Former SWMU 1 PAA #3 Existing conditions within this PAA do not meet RAO 2. 114 5 21
Percolation Bed Soil data collected at one location significantly exceed numerical RAG(s) for RAO 2 (Figure

3-1). This area is vulnerable to weather-related soil migration.
AOC 1 — Area Around AOC 1 PAA #1 Existing conditions within this PAA do not meet RAO 2. 351 10 130
Former Percolation Bed Soil data collected at one location significantly exceed numerical RAG(s) for RAO 2 (Figure

3-2). This area is vulnerable to weather-related soil migration.
AOC 1 — Area Around AOC 1 PAA #2 Existing conditions within this PAA do not meet RAOs 2 and 3. 1,912 10 708
Former Percolation Bed Soil data collected at several locations significantly exceed numerical RAG(s) for RAOs 2

(Figure 3-1). This area is vulnerable to weather-related soil migration.
Discolored soil is present in the area around former well TCS-4 (does not meet RAO 3).

AOC 1 — Area Around AOC 1 PAA #3 Existing conditions within this PAA do not meet RAO 2. 473 5 88
Former Percolation Bed Soil data collected at several locations exceed numerical RAG(s) for RAOs 2 (Figure 3-1).

This area is vulnerable to weather-related soil migration.
AOC 9 - Southeast AOC 9 PAA #1 Existing conditions within this PAA do not meet RAOs 1 and 2. 210 5 39
Fence Line Includes #10, which is associated with unacceptable risk to ecological receptors and human

health risks above de minimis levels (does not meet RAO 1).

Soil data collected at several locations significantly exceed numerical RAG(s) for RAOs 2
(Figure 3-3). This area is vulnerable to weather-related soil migration.

AOC 10 — East Ravine AOC 10 PAA #1 Existing conditions within this PAA do not meet RAOs 1 and 2. 5,843 5 1,082
Includes AOC10-20, AOC10-21, AOC10-23, PA-20, and PA-21, which are associated with
unacceptable risk to ecological receptors and/or human health risks above de minimis levels
(does not meet RAO 1).

Soil data collected at several locations significantly exceed numerical RAG(s) for RAOs 2
(Figure 3-3). This area is vulnerable to weather-related soil migration.
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Potential Action Area Assumed

Identified in EE/CA Excavation
Investigation Area Approval Memorandum Existing Condition 2 Depth (ft)*

AOC 10 — East Ravine AOC 10 PAA #2 Existing conditions within this PAA do not meet RAOs 1 and 2. 5,873 5 1,088

Includes MW-58BR_S and AOC10c-4, which are associated with unacceptable risk to
ecological receptors and/or human health risks above de minimis levels (does not meet
RAO 1).

Soil data collected at several locations significantly exceed numerical RAG(s) for RAOs 2
(Figure 3-3). This area is vulnerable to weather-related soil migration and is partially within
the HNWR.
AOC 10 — East Ravine AOC 10 PAA #3 Existing conditions within this PAA do not meet RAOs 2 and 3. 379 5 70

Soil data collected at one location exceed one numerical RAG for RAO 2 (Figure 3-3). This
area is within the HNWR.

Discolored soil and debris are present.
AOC 10 — East Ravine AOC 10 PAA #4 Existing conditions within this PAA do not meet RAO 2. 646 5 120

Soil data collected at several locations exceed numerical RAG(s) for RAOs 2 (Figure 3-3).
This area is within the HNWR.

AOC 11 — Topographic AOC 11 PAA #1 Existing conditions within this PAA do not meet RAO 2. 1,917 5 355
Low Areas Soil data collected at several locations significantly exceed numerical RAG(s) for RAOs 2

(Figure 3-3). This area is vulnerable to weather-related soil migration and is within the

HNWR.
AOC 14 — Railroad AOC 14 PAA #1 Existing conditions within this PAA do not meet RAOs 2 and 3. 1,513 5 280
Debris Site Soil data collected at several locations significantly exceed numerical RAG(s) for RAOs 2

(Figure 3-2). This area is vulnerable to weather-related soil migration.
Burnt material, trash, and debris are present (does not meet RAO 3).

AOC 27 — MW-24 Bench | AOC 27 PAA #1 Existing conditions within this PAA do not meet RAOs 2 and 3. 545 5 101

Soil data collected at several locations significantly exceed numerical RAG(s) for RAOs 2
(Figure 3-2). This area is vulnerable to weather-related soil migration.

Burnt material, trash, and debris are present (does not meet RAO 3).

Total -- -- 29,043 - 7,513

Notes:

2 Data considered were for soil samples collected between 0 and 10 feet bgs (or the deepest depth sampled, if less than 10 feet bgs). Some locations for which data do not significantly exceed the
numerical RAGs but are adjacent to or bounded by locations with significant exceedances were included. There were two primary reasons for this: (1) it would not be practical to address the significant
exceedances during a removal action without addressing the adjacent or nearby locations, and (2) soil at the Site has likely been redistributed since RFI/RI soil samples were collected (especially in Bat
Cave Wash). PAA lateral extent refinement also considered relevant site features such as topography that impact the practical extent of removal activities.

® For simplicity, volume calculations do not include cut slope volumes.

AOC = area of concern RAG = removal action goal

bgs = below ground surface RAO = removal action objective
EE/CA = Engineering Evaluation/Cost Analysis SWMU = solid waste management unit
ft = feet PAA = potential action area

PAA = potential action area
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4. Identification and Analysis of Removal Action
Alternatives

Several potential removal action alternatives have been identified that meet the RAOs. This section
describes the treatment technologies identified, provides detailed descriptions of removal action
alternatives, and summarizes the screening criteria used to assess removal action alternatives. The
Guidance on Conducting NTCRAs (USEPA, 1993) notes that only a limited number of alternatives
appropriate for addressing the RAOs should be identified and assessed. Consistent with remedial
activities at this Site, an effort was made to identify alternatives that minimize the volume of material
removed from the Site.

4.1 Treatment Technology Identification and Testing
411 Treatment Technology ldentification

Several treatment technologies that could potentially meet one or more of the RAOs were identified as
appropriate based on engineering judgment. Technology identification considered current knowledge

regarding soil treatment and remedial options. A brief description of each technology or treatment process

is provided below.

o Excavation and Offsite Disposal. Contaminated soil is excavated, transported, and disposed of at a
permitted offsite disposal facility. Pretreatment may be required to meet land disposal requirements of
the offsite facility; however, this is not expected to be necessary for Topock Site soils. Excavation and
offsite disposal is a well-proven and readily implementable technology for treatment of the soil (FRTR,

2007).

e Excavation and Ex-Situ Treatment. Contaminated soil is excavated and treated. Treatment
methods evaluated in this EE/CA are mechanical separation, soil washing, thermal treatment,
chemical reduction, and solidification/stabilization.

— Mechanical Separation. Soil particles are physically separated using a mechanical sieve. This
process physically separates coarse granular materials from fine soil particles where most of the
contaminant mass is adsorbed. Fine soil particles are further treated or disposed of, and coarse

material is returned to the Site. Mechanical separation is appropriate for metals and
dioxins/furans. CERCLA defines soil as having particle size under 2 millimeters (mm); RCRA

allows for particles under 9 mm (approximately 3/8-inch) (USEPA, 2002). Mechanical testing was

retained for bench-scale testing, as described below.

— Soil Washing. Soil particles are tumbled with water to physically desorb contaminants adsorbed
onto the fine soil particles. Soil washing can be enhanced by adding a reagent to the water such
as a surfactant, leaching agent, or chelating agent. Wash water can be recycled through the soil

washing system. Wash water may be further treated or disposed of directly in accordance with
regulatory requirements. Soil washing is appropriate for metals and dioxins/furans. Mechanical
testing was retained for bench-scale testing, as described below.

— Thermal Treatment. Soil is heated, and contaminants are desorbed, vaporized, and/or destroyed
through processes such as combustion. Thermal treatment is appropriate for dioxins/ furans but

is not an effective treatment method for metals.

— Ex-Situ Chemical Reduction. Reagents are added that react with targeted constituents in soil to
chemically convert hazardous contaminants to non-hazardous or less toxic compounds that are

more stable, less mobile, and/or inert. Reductants can be applied ex-situ using commercially
available mixing equipment. Chemical reduction is a common treatment for chromium (FRTR,

2007). Chemical reduction is appropriate for stabilization of CrVI; however, this approach will not

reduce total chromium mass. Chemical reduction of dioxins/furans is feasible under certain

conditions; however, performance of this technology is poorly characterized and generally lacking

in commercial suppliers capable of supplying field-scale treatment services.
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— Solidification/Stabilization (S/S). Can be implemented ex-situ or in-situ and involves use of
various chemical additives to physically bind or encapsulate target contaminants within a
stabilized mass (solidification) or to chemically reduce the contaminants’ mobility by inducing
chemical reaction between the stabilizing agent and the contaminants; treated materials may
range from inert solid granules to void-free monoliths. Materials stabilized in-situ would remain
onsite. For that reason, materials stabilized in-situ must be resistant to natural erosion forces
including wind and water scour. Conditions at this Site severely limit options for permanent
protection of stabilized materials from natural erosion forces; accordingly, the use of in-situ
stabilization is not considered practical.

Ex-situ S/S could be effective at the Site but is not implementable due to space constraints. In an
ex-situ S/S scenario, excavated soil from the PAAs would be consolidated and stabilized with a
cement-type mixture. Contaminants would be bound within a solid mass, or monolith. The
resulting monolith of material would need to be capped and maintained in perpetuity to reduce
direct exposure and future migration risks. There are limited areas on the TCS or within PG&E
property where S/S-treated material could be safely placed. Placement would need to avoid
areas with vehicle traffic, as S/S-treated material could be prone to cracking under the stress of
vehicles. Based on the volume of soil to be treated, including the added 15% S/S reagent volume,
placement of S/S-treated material on PG&E property would be impractical due lack of space for
placement of over 8,500 cubic yards of material.

The following technologies were retained for alternative development or further evaluation in bench-scale
laboratory treatability testing:

e Excavation and offsite disposal
o Excavation and ex-situ treatment with mechanical separation
e Excavation and ex-situ treatment with soil washing

41.2 Bench-Scale Treatability Testing

Mechanical separation and soil washing were evaluated with treatability studies to determine whether this
treatment technology would be effective at remediating both dioxins/furans and metals at the bench scale.
Appendix F presents the detailed narrative and results from these bench-scale tests. In May 2019, soil
samples were collected from seven locations within BCW and sent to Hazen Research, Inc. (Golden,
Colorado). The samples were collected at locations known to contain elevated contamination
concentrations in soil in BCW.

The lab performed baseline testing to establish the particle size distribution, volumetric size distribution,
bulk density, and contaminant concentrations.

Mechanical Separation

Soil samples sent to the lab ranged from fines (<200 US mesh [0.074 mm)]) to about 3 inches in diameter.
Samples were sieved at % inch to remove cobbles and rocks that were too large for bench-scale
processing. The sub-% inch soil was further dry-sieved into representative splits at the 4 (4.67 mm), 10 (2
mm), 30 (0.595 mm), 35 (0.5 mm), 70 (0.210 mm), 100 (0.149 mm), and 200 (0.074 mm) US mesh to
determine particle size distribution. Select finer fractions were analyzed for total chromium, hexavalent
chromium, and zinc. This analysis provided the approximate distribution of contamination with respect to
particle size. A summary of the results is presented in Exhibit 4-1. The results confirm that soil fractions
less than %4 inch exceed the RAGs. Higher contaminant concentrations were found in the finer fractions.
The bench-scale testing supports the conclusion that sieving out the fine soil fraction will reduce the
overall metals concentration in soil.

Material greater than %4 inch was not tested for contaminants during the bench-scale testing, as it does
not qualify as a soil, and the laboratory cannot analyze this material without pulverization due to the large
grain sizes. Material was not pulverized as pulverization was not representative of exposure pathway
assumptions and natural conditions. Material greater than 4 inch is not expected to exceed the RAGs.
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Exhibit 4-1. Average Soil Concentrations by Particle Size
Soil Engineering Evaluation/Cost Analysis
PG&E Topock Compressor Station, Needles, California

Average Hexavalent Average Total Chromium Average Zinc
Chromium Concentration ® Concentration 2 Concentration 2
Particle Size (mgl/kg) (mg/kg) (mg/kg)
Greater than % inch NA NA NA
Less than % inch 12 930 94
Ya inch to 4 US mesh 5.7 470 69
4 US mesh to 70 US mesh 15 1,200 100
70 US mesh to 200 US mesh 18 1,800 150
Less than 200 US mesh 32 3,700 240
Numerical RAG” 3.1 145 1,050
Notes:

@ Averages are the arithmetic mean of seven samples collected in Bat Cave Wash.

® Please refer to Exhibit 3-2 for additional information regarding the numerical RAGs.

mg/kg = milligrams per kilogram

NA = not analyzed; material greater than %4 inch was not tested for contaminants during the bench-scale testing, as it does not
qualify as a soil, and the laboratory cannot analyze this material without pulverization.

Soil Washing

Soil washing was evaluated at laboratory scale with Site soil that exhibited the highest contaminant
concentration values sieved to the sub-%z inch fraction. Testing was performed using a small-scale batch
washing system designed to mimic the action of a trommel screen which would be used in the field for a
full-scale soil washing system. Soil samples were washed using tap water and a Union Carbide Triton X-
100 surfactant mixture. The washed soil was wet sieved at 35 and 70 mesh (0.5 and 0.21 mm
respectively) with the oversize fraction dried and the undersize fraction filtered and dried before
contaminant concentration analysis. Although the Triton X-100 was applied using a high dosage, the
aqueous concentration of contaminants in wash water was not appreciably changed. As expected, soll
washing concentrated the metal and dioxin compounds in the undersized 35/70 mesh fraction, but the
35/70 oversized mesh fraction only showed an order of magnitude reduction in dioxin/furan TEQ value
calculated for mammals, and the metals analyzed (total chromium, CrVI, and zinc) yielded concentration
values that were greater than the numerical RAGs. For example, total chromium was 1,644 mg/kg in the
parent sample and ranged from 540 to 720 mg/kg in the oversize washed samples, compared to the total
chromium numerical RAG of 145 mg/kg. Overall, bench-scale results suggest that the soil washing would
not effectively reduce contaminant concentration values in soil below the RAGs for material at or below 4
inch. Soil washing was, however, demonstrated effective in removing fines present on the outer surfaces
of coarser materials that may contain contaminants.

Soil washing for the fine soil fraction (designated as material less than 1/4 inch) was not retained for
detailed analysis since bench-scale testing was unable to achieve the necessary contaminant reduction
to meet the numeric RAGs established under RAO 2. In laboratory testing the coarse fraction constitutes
materials which are larger than 1/4 inch. However, based on the treatability testing results, mechanical
separation with subsequent water washing of the coarse fractions is expected to meet the numerical
RAGs.

4.2 Detailed Description of Alternatives

Three removal action alternatives have been developed to address the RAOs at the Site. A total of four
alternatives including No Action were analyzed in this EE/CA. They are:
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e Alternative 1 — No Action
e Alternative 2 — Excavation and Offsite Disposal of All Material

e Alternative 3 — Excavation, Mechanical Separation, Offsite Disposal of Fines, and Reuse of Coarse
Material

e Alternative 4 — Excavation, Mechanical Separation, Offsite Disposal of Fines, Soil Washing of Coarse
Material, and Reuse of Washed Coarse Material

Alternative descriptions are provided in the following subsections. Details regarding implementation of the
various alternatives and associated technologies are presented for the purpose of developing costs and
supporting comparative analysis of identified alternatives; accordingly, details and assumptions described
herein are subject to future change. Details regarding the selected removal action will be refined during
the design stage and will be presented in the Removal Action Work Plan to be developed after a removal
action is selected. Cost analyses for each alternative are presented in Appendix G.

4.21 Alternative 1 — No Action

Alternative 1 is included in and carried through the entire EE/CA process as the baseline condition
against which the performance of the remaining alternatives is evaluated. In Alternative 1, no removal
action would take place. The contaminated media would be left in place, without removal, treatment, or
other mitigation measures to reduce the potential for future exposure to Site contaminants. Because no
removal action would be implemented, Site conditions would be unchanged and long-term risks due to
exposure to Site contamination would remain the same as described in Section 2.5.

4.2.2 Alternative 2 — Excavation and Offsite Disposal of All Material

Alternative 2 consists of excavation of soil and other soil-like material (such as white powder) as well as
debris and burnt material to meet RAOs followed by the offsite disposal of excavated materials at an
approved disposal facility. Excavation would occur within the PAAs shown on Figures 3-1 through 3-3.
The major components of Alternative 2 are:

Site preparation

Soil excavation

Confirmation sampling

Excavation backfill

Waste transportation

Waste disposal

Site restoration (regrading and revegetation)

It is important to note that the removal areas shown on Figures 3-1 through 3-3 are approximate and were
used primarily to estimate the removal costs. Exhibit 3-3 provides the assumed soil areas and depths
used for the scope and cost estimate. The actual removal area extent and depth would be guided by a
phased approach of field screening with confirmatory sampling supported by offsite laboratory analysis.
Soil samples would be analyzed for metals in the field using an x-ray fluorescence (XRF) analyzer and for
dioxins/furans in the laboratory using a modified SW8290 method to shorten analytical turn-around times.
Additional lateral excavation may be required depending on the results of visual observations, field XRF
measurements, or post-excavation confirmation samples. Upon completion of the soil removal, the final
confirmation sample results would be entered into the risk assessment to calculate the post-treatment risk
at the Site.

Site preparation would include mobilization and setup of support facilities including access routes, site
surveys, vegetation removal, and establishment of soil erosion and sediment controls. Cultural resources
and biological pre-construction field verifications would be performed prior to any intrusive work.
Coordination with USFWS and CDFW would occur to ensure applicable management measures are
implemented during the removal action to avoid and protect sensitive habitats and wildlife in the work
areas. The removal action would comply with all applicable measures and stipulations of the PA and the
Cultural and Historic Property Management Plan (CHPMP). Equipment and support facilities (e.g.,
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excavators, loaders, office trailer, storage containers, sanitary facilities, etc.) would be mobilized to the
Site and staged at approved locations. Ultility clearance surveys, vegetation removal, and access routes
would be improved where necessary to provide access to the areas marked for excavation (Figure 4-1).
Grubbing of root systems associated with smaller vegetation would be performed incidentally to the
excavation of contaminated soil from the indicated areas. Vegetation removal would be minimized to the
practical extent needed to complete the removal action. Erosion and sediment control measures would be
established to ensure that soil disturbance activities do not adversely impact downgradient surface water
bodies and floodplains. Throughout the removal action implementation, erosion and sediment controls
would be regularly inspected and maintained until excavation and backfilling are demonstrated complete.
An erosion and sediment control plan would be prepared as part of the Removal Action Work Plan.

The estimated quantity of soil to be removed from all PAAs is approximately 11,300 tons. Excavation
operations would be performed by qualified excavation personnel with current Hazardous Waste
Operations and Emergency Response (HAZWOPER) training, as required by the Occupational Health
and Safety Administration (OSHA). Standard dust control techniques would be used during removal
activities to mitigate fugitive dust emissions. Engineering controls would be used to minimize erosion
during storm events and would remain in effect until the excavated area is stabilized and revegetation is
complete, if appropriate. The health and safety plan submitted as part of the Removal Action Work Plan
would specify the dust suppression techniques, air monitoring requirements, and action levels necessary
to ensure worker safety, as well as the Site access controls necessary to prevent members of the public
from being exposed to contamination during removal operations. Excavation areas will be controlled to
limit falls and minimize wildlife entrapment. Following excavation, material would be stockpiled at a
location agreed upon by landowners and stakeholders. Stockpiled soil would be managed in accordance
with the Removal Action Work Plan prior to offsite disposal; proposed soil processing and staging areas
are shown on Figure 4-1.

After XRF readings show acceptable levels, confirmation sampling would be performed to confirm the
extent of excavation. Confirmation samples would be collected from the bottoms and sidewalls of each
excavation area and analyzed for contaminants to verify RAGs have been met. Based on the confirmation
sampling results, additional excavation would be conducted, as necessary, to remove residual soil that
exceeds cleanup goals.

Excavated waste would be transported offsite to an appropriate waste disposal facility. For the purposes
of this EE/CA it is assumed that approximately 40 waste characterization samples (at least one per 250
tons and at least one per PAA) would be collected and analyzed for the full toxicity characteristic leaching
procedure (TCLP) waste characterization suite, metals, VOCs, semivolatile organic compounds (SVOCs),
and TPH. The waste characterization sampling would be in accordance with the approved Soll
Management Plan for the Topock Groundwater Remedy (Appendix L of the Construction/Remedial Action
Work Plan [CH2M, 2015b]) and would be described in the Removal Action Work Plan. Hazardous waste
would be transported to a RCRA Subtitle C (i.e., permitted) facility, and non-hazardous waste would be
transported to a Subtitle D facility. Soil with TCLP-chromium concentrations greater than 5.0 milligrams
per liter (mg/L) as determined by waste characterization sampling results would be classified as
hazardous waste based on chromium toxicity, and thus would be subject to special transportation and
disposal requirements. In the absence of Site-specific TCLP data, for the purposes of the cost estimate
(Appendix G), it is estimated that 70 percent (7,900 tons) would be classified as non-hazardous waste
and would be disposed of at a Subtitle D facility, and that 30 percent (3,400 tons) would be classified as
hazardous waste suitable for disposal at a Subtitle C landfill.

After confirming that the RAGs have been met, the excavated areas would be backfilled and re-graded to
the approximate original contours, ensuring appropriate site drainage and maintaining current exposure
depth intervals (described in Section 2.5). The preference would be to use onsite material generated
during groundwater remedy construction for backfill if available as it appropriately matches grain size
distribution of excavated materials. Material from the BOR quarry (Figure 4-1) may be used for backfill for
the PAAs. Import material would be used only as needed to achieve acceptable grades. Backfill material
would be sampled to verify that the material meets RAGs. Within BCW, grading of areas around
excavations may be performed to reduce slopes of excavation cut faces. Compaction specifications
would be calculated during preparation of the Removal Action Work Plan.
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Revegetation activities would begin immediately following removal action, if applicable, with the intent to
offset loss of habitat incurred during excavation, as represented by the loss of mature plants and trees. In
general, the revegetation approach would be informed by the preconstruction condition, as documented
through ground photographic records, topographic/aerial maps, and pre-construction archaeological and
biological field verifications. The goal is to restore the areas affected by the removal action as closely as
possible to preconstruction conditions. Specific information related to the impacts, generalized locations
for restoration activities, and revegetation procedures would be presented in the Removal Action Work
Plan.

4.2.3 Alternative 3 — Excavation, Mechanical Separation, Offsite Disposal of Fines, and Reuse
of Coarse Material

Alternative 3 incorporates all the components of Alternative 2 except that coarse-grained material (greater
than 3/8”) would not be disposed of offsite. For the purposes of the EE/CA alternative analysis, the coarse
fraction constitutes materials larger than 3/8 inch and the fine fraction is material less than 3/8 inch, as
this is the finest particle size that can readily be screened using typical construction equipment. Under
this Alternative, contaminated soil would be excavated and mechanically separated. Fines (assumed for
this EE/CA to be material less than 3/8 inch) would be collected and disposed of at an offsite facility, and
the remaining coarse material (assumed for this EE/CA to be material greater than 3/8 inch) would be
returned to the excavation site. The major components of Alternative 3 are:

Site preparation (as described for Alternative 2)

Soil excavation (as described for Alternative 2)

Confirmation sampling (as described for Alternative 2)

Mechanical separation

Stockpile construction and management for fine and coarse soil

Waste disposal

Coarse material reuse

Site restoration (regrading and revegetation; as described for Alternative 2)

Excavated soil would be mechanically separated onsite using a sequential combination of equipment
such as a bar screen, hopper, trommel, and/or vibratory screening tables. Coarse particles greater than
3/8 inch would be separated, stockpiled, and returned to the excavation areas as backfill. Material greater
than 3/8 inch would be sampled to verify that the material meets RAGs. Material greater than 3/8 inch is
not defined as soil per RCRA (USEPA, 2002), and for the purpose of this EECA it is assumed that the
material would not exceed the RAGs on a mg/kg basis. If material greater than 3/8 inch does not meet
RAGs, then the material would be disposed of at an approved offsite facility as described in Alternative 2.
Fine soil less than 3/8 inch would be collected, stockpiled, and disposed of at an approved offsite facility.
The preferred area for mechanical separation is within BCW, which would greatly reduce the amount of
truck traffic for transport to and from the separator, as shown on Figures 3-1 and 4-1. Temporary
engineering controls, such as k-rails or jersey barriers, would be installed around work areas and
excavation areas to route stormwater around work areas and equipment in the event of a storm event.
The main access road to/from Bat Cave Wash would be regularly maintained to ensure accessibility to/
from the work areas for workers and equipment in the event of a storm event. Dust suppression measures
such as water addition would be implemented during screening as determined necessary by site
conditions and established best management practices (BMPs). Excess water used for dust control is not
anticipated to be generated. Trash, debris, burnt material, and discolored soil would be stockpiled
separately for offsite disposal without mechanical separation.

Waste classified as hazardous by characterization sampling would be transported to a RCRA Subtitle C
(i.e., permitted) facility, and non-hazardous waste would be transported to a Subtitle D facility. The total
mass of soil to be disposed of offsite is estimated to be approximately 7,500 tons. Soil with TCLP-
chromium concentrations greater than 5.0 mg/L as determined by waste characterization sampling results
would be classified as hazardous waste based on chromium toxicity, and thus would be subject to special
transportation and disposal requirements. In the absence of Site-specific TCLP data, it is estimated that
30 percent (2,250 tons) would be classified as hazardous waste and need to be disposed of at a Subtitle
C facility, and that 70 percent (5,250 tons) would be classified as non-hazardous waste suitable for
disposal at a Subtitle D landfill.
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Upon confirmation sampling results of excavation area extent, coarse material greater than 3/8 inch
diameter would be returned to the excavated areas and re-graded with clean backfill to match the
approximate original contours as described for Alternative 2.

Revegetation activities would be conducted as described for Alternative 2.

4.2.4 Alternative 4 — Excavation, Mechanical Separation, Offsite Disposal of Fines, Soil
Washing of Coarse Material, and Reuse of Washed Coarse Material

Alternative 4 incorporates all the components of Alternative 3 (including excavation components
described for Alternative 2), with the addition of washing the excavated material greater than 3/8 inch with
water before returning it to the excavated areas. Waste wash water would be tested and discharged to
the TCS evaporation ponds, if suitable. The major components of Alternative 4 are:

Site preparation (as described for Alternative 2)

Soil excavation (as described for Alternative 2)

Confirmation sampling (as described for Alternative 2)

Mechanical separation (as described for Alternative 3)

Stockpile construction and management for fine and coarse soil (as described for Alternative 3)
Coarse material soil washing

Waste disposal (as described for Alternative 3)

Coarse material reuse (as described for Alternative 2)

Site restoration (regrading and revegetation; as described for Alternative 2)

Prior to coarse fraction reuse, this alternative would include a final washing step for the removal of fines
present among and on the surface of large materials excavated from each removal area. Coarse soil
(greater than 3/8 inch) retained by screening would be washed with water. The washing process is
estimated to require 35,000 gallons of water. Wash water would be recycled to the extent practical
without treatment. Spent wash water is assumed to be suitable to be trucked for discharge to the TCS
evaporation ponds.

Washed coarse material greater than 3/8-inch diameter would be returned to the excavated areas and re-
graded with clean backfill to match the approximate original contours as described for Alternative 2.

Revegetation activities would be conducted as described for Alternative 2.
4.3 Evaluation Process and Criteria

The alternatives described in Section 4.2 have been evaluated against the criteria of effectiveness,
implementability, and cost as described in the Guidance on Conducting Non-Time-Critical Removal
Actions Under CERCLA (USEPA, 1993). These criteria are summarized as follows:

o Effectiveness. This criterion addresses the overall protection of human health and the environment
that would be achieved by the alternative based on the following factors:

— Compliance with ARARs. Used to determine whether an alternative meets the substantive
portions of federal and state ARARs.

— Long-term Effectiveness and Permanence. Assesses long-term effectiveness in maintaining
protection of human health and the environment after the RAOs have been met. The magnitude
of residual risk and adequacy and reliability of the post-removal Site control measures (such as
long-term engineering or administrative controls, if applicable) are taken into consideration.

— Reduction in Toxicity, Mobility, and Volume (TMV) through Treatment. Reflects the statutory
preference of USEPA for selecting remedial/removal actions that employ treatment technologies
resulting in permanent and significant reductions of TMV of the hazardous substances as their
principal element. This criterion is satisfied when treatment is used to reduce the principal threats
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at a site through destruction of toxic contaminants, irreversible reduction in contaminant mobility,
or reduction of total volume of contaminated media.

— Short-term Effectiveness. Assesses the effects of an alternative in protecting human health and
the environment during construction and implementation before the RAOs have been met. The
duration of time until the RAOs are met is also considered.

o Implementability. This criterion addresses the overall technical and administrative feasibility of
implementing an alternative based on the following factors:

— Technical Feasibility. Assesses the ability to construct and operate the technology, reliability of
the technology, ease of undertaking additional remedial/removal actions, and the ability to
monitor effectiveness of the source control action.

— Administrative Feasibility. Assesses the activities required to coordinate with other offices,
agencies, and third-parties (for example, permitting, access, and right-of-way).

— Availability of Services and Materials. Evaluates the availability of appropriate offsite
treatment, storage capacity, and disposal services; necessary equipment and specialists;
services and materials, including the potential for competitive bidding; and the availability of
prospective technologies.

— State Acceptance. State acceptance will be considered in the final selection of an alternative in
the Action Memorandum. This factor cannot be evaluated until DTSC has had an opportunity to
comment on the EE/CA. Comments on this report will be considered prior to finalizing the EE/CA
and developing the Action Memorandum.

— Community Acceptance. Community acceptance will be considered in the final selection of a
source control alternative. This factor cannot be considered until the public has had an
opportunity to comment on this report. Additionally, DOI, USFWS, and BLM have a responsibility
to consult with the Native American Tribes regarding the proposed actions. Once public comment
and consultation is complete, all input will be considered prior to finalizing the EE/CA and
developing the Action Memorandum. .

e Cost. This criterion considers capital costs associated with implementing the removal action.

A qualitative evaluation of green and sustainable remediation (GSR) metrics has been incorporated into
the development and evaluation of the alternatives where appropriate — especially within evaluation of
short-term effectiveness. The goal of considering GSR during remedy selection is to allow sustainability to
be considered within the decision-making process in order to avoid the use of wasteful and ecologically
unfriendly remedies and remedy implementation where greener approaches can also meet the RAOs.

4.4 Detailed Individual Analysis of Alternatives

Detailed analyses of the removal action alternatives have been performed to assess how and to what
extent each alternative meets the criteria defined in Section 4.3. The detailed analyses of alternatives
against the EE/CA criteria of effectiveness, implementability, and cost and associated are presented in
Table 4-1.

Cost estimates presented as part of the detailed analysis have been developed based on the design
assumptions and are presented for comparative purposes only. The final costs of the selected remedy will
depend on actual labor and material costs, competitive market conditions, final project scope, the
implementation schedule, and other variables. The cost estimates are considered Class 4 as defined by
the Association for the Advancement of Cost Engineering. Alternative costs presented herein are order-
of-magnitude estimates with an intended accuracy range of plus 50 to minus 30 percent. The range
applies only to the alternatives as they are described in this report and does not account for changes in
the scope of the alternatives. The cost estimates are presented in Appendix G.
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5. Comparative Analysis of Removal Action Alternatives

The detailed evaluations described in Section 4.4 were used to develop a comparative analysis of
removal action alternatives. The purpose of the comparative analysis is to compare and rank the relative
performance of each alternative against the criteria defined in Section 4.3: effectiveness,
implementability, and cost. The following subsections present this analysis with a summary provided in
Exhibit 5-1. Throughout the discussion and in Exhibit 5-1 the performance of each alternative against the
specified criterion is ranked in order of least, low, moderate, better, and best in relation to the other
alternatives. The comparative analysis focuses on performance against the RAOs 1 through 3. All
alternatives (except Alternative 1 [No Action]) would address RAO 3 using the same treatment
technology, excavation and offsite disposal, and therefore would perform equally against this objective.

5.1 Effectiveness

A comparison of the alternatives against effectiveness criteria is provided in the following subsections.

5.1.1 Overall Protection of Human Health and the Environment

Alternative 1 (No Action) would not provide overall protection of human health, because the risk to human
health and ecological receptors would not be mitigated. Furthermore, this alternative provides no
reduction for current or future potential migration of contaminants from areas that require remediation.
Alternatives 2 through 4, which involve removing soil from locations with chemicals contributing most
significantly to unacceptable human health or ecological risk, would meet RAOs designed to be protective
of human health and the environment.

5.1.2 Compliance with Identified Applicable or Relevant and Appropriate Requirements and
TBCs

Although no chemical-specific ARARs were identified by DOI for the purposes of this EE/CA, it is PG&E’s
understanding that DOI will make management decisions using certain identified chemical-specific TBCs;
therefore, the chemical-specific TBCs will be used in the comparative analysis of the remedial
alternatives.

Alternative 1 would not meet the chemical-specific TBCs. Alternatives 2 through 4, as described in this
EE/CA, were designed to comply with location- and action-specific ARARs. Alternatives 2 through 4 were
designed the meet the numerical RAGs which were derived from the first two identified chemical-specific
RBCs.

Because Alternative 1 (No Action) would not provide overall protection of human health, it is not included
in the comparative analysis against the remaining effectiveness criteria.

51.3 Long-term Effectiveness and Permanence

Long-term effectiveness and permanence consider the magnitude of residual risk and the adequacy and
reliability of post-removal site control measures. Alternative 2 poses the least residual risk (that is, ranks
best against this criterion). Because all excavated material would be disposed of offsite, no residuals
would remain in place in the PAAs. Alternatives 3 and 4 rank slightly lower, because contaminants
potentially adhered to coarse material replaced in excavation areas would remain within the PAAs. In the
case of Alternative 4, soil washing is anticipated to be more effective in removing soil fines (dust) adhered
to the coarse material that may contain contaminants than Alternative 3. For all viable alternatives
(Alternatives 2 through 4) risk calculations, confirmation sampling, and visual observation would be
performed to ensure RAOs 1 through 3 were met, and therefore Alternatives 2 through 4 would all provide
long-term effectiveness. Alternatives 2 through 4 would not require post-removal site controls. Overall,
Alternative 2 would provide the best long-term effectiveness and permanence, followed by Alternatives 3
and 4.
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Exhibit 5-1. Comparative Analysis of Alternatives

Soil Engineering Evaluation/Cost Analysis
PG&E Topock Compressor Station, Needles, California

Alternative 3: Alternative 4:
Excavation, Mechanical Excavation, Mechanical Separation,
Alternative 2: Separation, Offsite Disposal Offsite Disposal of Fines, Soil
Alternative 1:  Excavation and Offsite of Fines, and Reuse of Washing of Coarse Material, and
Criteria No Action Disposal of All Material Coarse Material Reuse of Washed Coarse Material
Effectiveness — Protection of Human Health & Environment - + + +
Effectiveness — Compliance with ARARS +* + + +
Effectiveness — Long-Term Effectiveness and Permanence NA (] “ o
Effectiveness — Reduction in TMV through Treatment NA d 4] o
Effectiveness — Short-Term Effectiveness NA 4 o o
Effectiveness — Time Until RAOs are Achieved NA Approx. 4 months Approx. 5 months Approx. 5 months
Implementability — Technical Feasibility NA [ ) “ >
Implementability — Administrative Feasibility NA @ [ ) >
Implementability — Availability of Services and Materials NA (] o o
Cost — Estimated Total Cost (US Dollars) NA $5,398,000 $4,666,000 $5,222,000
Notes:

* There were no chemical-specific ARARs identified for the Site. Alternative 1 does not comply with chemical-specific TBC criteria.
ARAR = applicable or relevant and appropriate requirement

NA = not applicable Balancing Criteria (Relative Performance of Criterion)
RAO = removal action objective O Low

TBC = to-be-considered @ Least

TMV = toxicity, mobility, volume @ Moderate

Threshold Criteria @ Better

- Unacceptable (does not meet criterion) @ Best

+ Acceptable (meets criterion)
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51.4 Reduction in Toxicity, Mobility, and Volume through Treatment

Reduction in TMV through treatment considers the overall reduction in TMV at the completion of the
removal action, including the amount of material destroyed or treated, the degree to which this treatment
is irreversible, and the type and quantity of residuals remaining after treatment. This criterion reflects the
statutory preference of USEPA for selecting remedial/removal actions that employ treatment technologies
resulting in permanent and significant reductions of TMV of the hazardous substances as their principal
element.

No hazardous material would be destroyed in Alternatives 2 through 4, because destructive treatment
technologies would not adequately meet RAOs 2 through 4. The primary difference between the
alternatives is the reduction in volume of hazardous materials. Alternatives 3 and 4 would concentrate
contaminants into the smallest volume, specifically the fine soil fraction, which would be disposed of
offsite. Alternative 4 would also generate excess wash water, which would be discharged to existing TCS
evaporation ponds once sampling confirmed acceptability. Alternative 2 would not provide any reduction
in waste volume—all excavated material would be disposed of offsite without any reduction in the volume
of material disposed of.

The processes used in Alternatives 2 through 4 are all irreversible (excavation, mechanical separation,
soil washing, and offsite disposal). Alternative 3 may leave some residuals in place (in the form of
contaminants in fines adhered to the coarse soil fraction). Regardless of supplemental contaminant
removal, Alternative 3 is anticipated to fully satisfy the RAOs and RAGs established for the project.

Overall, Alternatives 3 and 4 provide better reduction in TMV than Alternative 2. The reduction of TMV
under Alternative 3 is expected to similar or equal to that under Alternative 4. This statement is supported
by laboratory-scale testing results, as surfactant application to screened soil was generally ineffective in
further contaminant reduction. Accordingly, incremental contaminant removal (if any) by water washing
does not provide Alternative 4 with greater reduction in contaminant TMV compared to Alternative 3.

5.1.5 Short-term Effectiveness

Short-term effectiveness considers protection of the community, workers, and environment during the
removal action, as well as the time until the RAOs are met. Included in this evaluation is a qualitative
evaluation of GSR metrics, such as emissions of greenhouse gases (GHGs) and criteria pollutants,
consumption of resources, ecological impacts, worker safety/accident risk, and community impacts. GHG
emissions can also be considered under long-term effectiveness because GHGs are residuals of
remedial or removal activities that do not attenuate for a long period of time; however, for the purposes of
document organization, all discussion of GSR metrics in the alternative analyses is presented under
short-term effectiveness.

In Alternatives 2 through 4, the public can be protected using normal health and safety protocols including
dust suppression and air monitoring. Access to excavation areas will be controlled to minimize risk of
falls. Some risk to the public is associated with transportation of hazardous material offsite (this risk would
be lower for Alternatives 3 and 4 because less material would be transported offsite). Some risk to
workers would be encountered during excavation and transportation of soil in Alternatives 2 through 4;
however, workers can be protected using conventional occupational health and safety protocols. In
Alternatives 3 and 4, mechanical separation would generate dust that may pose risk to workers, but
again, workers can be protected using normal health and safety protocols and appropriate dust control
measures. Overall, Alternative 2 is least favorable from a short-term risk perspective, as it requires the
greatest volume material to be transported, which presents the highest risk for public exposure during
transit and offsite disposal operations.

In Alternatives 2 through 4, removal action activities would produce GHG emissions, energy usage, and
air emissions of criteria pollutants (nitrogen oxides [NOx], sulfur oxides [SOx], and particulate matter 10
micrometers or less in diameter [PM10]). Qualitatively, Alternative 3 is anticipated to perform most
favorably against GSR metrics because the volume of material transported for disposal is low (compared
to Alternative 2) and the input of supplemental wash water is not required (as is the case for the soil
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washing operation considered by Alternative 4). In all cases, once initial construction activities are
completed, the alternative would not require any additional energy inputs.

The time to meet RAOs for Alternatives 2 through 4 is less than 1 year. Alternative 2 is expected to take
approximately 4 months to complete, and Alternatives 4 and 5 are expected to take about 5 months to
complete. In all cases, no operation and maintenance period would be required.

Overall, Alternative 3 provides better short-term effectiveness than Alternatives 2 and 4.

5.2 Implementability

A comparison of the alternatives against the implementability criteria is provided in the following
subsections. This discussion does not include Alternative 1 (No Action) as it would not be effective.

5.21 Technical Feasibility

Technical feasibility considers the ability to construct and operate the technology, the reliability of the
technology, the ease of undertaking additional source control actions (if necessary), and the ability to
monitor the effectiveness of the removal action.

Alternatives 2 and 3 are both highly feasible. Excavation (for Alternatives 2 and 3) and mechanical
separation (for Alternative 3) are straightforward. The soil washing step in Alternative 4 is comparatively
less feasible. It requires more steps than mechanical separation alone, including washing and separation
of washed material from wastewater, and disposal of wastewater.

The alternatives considered are founded on the use of excavation, which is considered a reliable
technology. There are many remediation contractors capable of providing the necessary services to
complete the remedy; excavation, transportation and disposal services are considered readily available.
Since Alternative 2 includes offsite disposal it has the highest implementability of comparative
alternatives. Mechanical separation equipment applied in Alternatives 3 and 4 and the soil washing step
in Alternative 4 are reliable, but fewer contractors may be available to implement screening and washing
operations. The integration of water for soil washing in Alternative 4 adds another layer of complexity to
an environment where natural resources are already scarce; for this reason, Alternative 4 is considered
the least implementable. Alternatives 2 through 4 all offer a high ease of undertaking additional actions
and a high ability to monitor removal action effectiveness. Risk calculations, confirmation sampling, and
visual observation would be performed to ensure RAOs 1 through 3 were met.

Overall, Alternative 2 is the most technically feasible alternative, followed by Alternative 3. Alternative 4 is
comparatively the least feasible.

5.2.2 Administrative Feasibility

Administrative feasibility considers the ease of coordinating with other offices, agencies, and third parties.
Alternatives 2 through 4 would all require review by the current land owners/managers (BLM, Caltrans,
USFWS) and other stakeholders (including the Tribes). Alternative 3 is anticipated to have the highest
administrative feasibility, primarily because it minimizes the volume of soil removed from the Site. The
Tribes have expressed a preference for minimizing the volume of soil removed due to the cultural and
historical significance of the Site. Alternative 4 also minimizes the volume of soil removed from the Site,
but disposal of water generated during soil washing in the TCS evaporation ponds must meet WDR Order
No. R7-2018-0022. If it becomes necessary to amend the WDRs for the ponds to accept wastewater from
the proposed removal action, a revised Report of Waste Discharge (ROWD) would be required.

Alternatives 2 through 4 would require staging of excavated material (for disposal) and stockpile
management for soil screened during treatment operations. Selection of an appropriate staging area
would require consultation and agreement with landowners and other project stakeholders.
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Alternatives 2 through 4 would require activities within the right-of-way maintained by Caltrans for work in
AOC 14. Given the limited access to AOC 14, equipment may need to be lifted by crane onto AOC 14
and a lane closure of 1-40 would be needed. Lane closure would require Caltrans approval and
coordination with the California Highway Patrol. To access AOC 14, personnel and equipment would also
need to cross the BNSF railroad tracks.

Alternatives 2 through 4 would require the closure of certain areas during excavation activities to hikers
and other recreators. This closure would need to be coordinated with land owners/managers.

Alternative 2 is anticipated to be the least administratively feasible because it would result in the greatest
volume of soil removed from the Site.

5.2.3 Availability of Services

This criterion considers the availability of necessary services, equipment, specialists, and prospective
technologies. For Alternatives 2 through 4, the prospective technologies and offsite disposal services are
all highly available. Excavation equipment and specialists are highly available. Equipment and specialists
for mechanical separation and soil washing are available but limited. Overall, the services for

Alternative 2 are most available, followed by the services for Alternatives 3 and 4.

5.3 Cost

This criterion considers capital costs associated with implementing the removal action. A detailed cost
evaluation for Alternatives 2 through 4 is presented in Appendix G. A summary of the total estimated
costs in presented in Exhibit 5-1. Because no operation and maintenance is anticipated with Alternatives
2 through 4, there is no anticipated operation and maintenance cost. The cost estimates have been
developed based on the design assumptions presented in the alternatives descriptions (Section 4.2) and
are presented primarily for the purpose of comparing the alternatives. The final costs of the selected
remedy will depend on actual labor and material costs, competitive market conditions, final project scope,
implementation schedule, and other variables. Consistent with USEPA guidance, the cost estimates are
order-of-magnitude estimates with an intended accuracy range of plus 50 percent to minus 30 percent.
The range applies only to the alternatives as they are described in this report and does not account for
changes in scope of the alternatives.
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6. Recommended Removal Action Alternative

Based on the comparative analysis of the removal action alternatives against the criteria of effectiveness,
implementability, and cost as summarized in Exhibit 5-1, the recommended alternative is Alternative 3 —
Excavation, Mechanical Separation, Offsite Disposal of Fines, and Reuse of Coarse Material. This

alternative provides the best balance against all EE/CA evaluation criteria as summarized in the following
subsections.

6.1 Effectiveness

Alternative 3 is considered to be the most effective alternative evaluated. This alternative has been
developed to meet RAOs protective of human health and the environment and comply with location-,
chemical-, and action-specific ARARSs. It would meet the RAOs as follows:

e RAO 1 -To reduce human and ecological risk related to the contaminants in the soil on or adjacent
to federal land, the locations recommended for removal in the HHERA are included in the excavation
areas of Alternative 3.

o RAO 2 - To address elevated concentrations of contaminants (that is, concentrations significantly
exceeding the numerical RAGs) outside the TCS in or adjacent to wash areas that are within, or have
the potential to migrate to, the HNWR during storm events, areas with significant exceedances of
numerical RAGs are included in the excavation areas of Alternative 3.

¢ RAO 3 - To remove debris, burnt material, and/or discolored soil associated with elevated hazardous
substances, visually identified debris, burnt material, and/or discolored soils would be removed and
disposed of offsite.

6.2 Implementability

Alternative 3 is considered to be highly implementable. It is technically feasible from a construction
standpoint. Alternative 3 minimizes the volume of soil removed from the Site and imported backfill
needed, without requiring the large quantities of wastewater to be disposed as needed for Alternative 4.
Water used for dust control is expected to be effective at removing soil fines (dust) adhered to coarse-
grain fractions. Excess water is not anticipated to be generated and would be absorbed by the fine-grain
fraction disposed of offsite. All necessary services and materials are available.

6.3 Cost

The estimated total cost of Alternative 3 is $4,666,000. This cost is less than that of Alternatives 2 and 4.
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Table 3-1a. Potential Applicable or Relevant and Appropriate Requirements (ARARs) or Other Factors To Be Considered (TBCs):
Chemical-Specific

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Item ARARs or TBCs
No. and Citation Determination Description and Applicability

Draft Risk-Based Remediation Goals B Draft Human Health and Ecological RBRGs were estimated for two significant contributors to soil risks at the Topock Site,
(RBRGS) for Risk Drivers in Soil at namely total chromium, CrVI, copper, and dioxin/furan TEQ. The RBRGs will become final when the draft Soil Human Health

PG&E Topock Compressor Station, Needles, California

Topock Site @ and Ecological Risk Assessment Report is approved by DTSC and DOI.

2 Draft Risk-Based Concentrations TBC Draft Human Health and Ecological RBCs were estimated for purposes of soil management at the Topock Site, The RBCs will
(RBCs) for Soil Management become final when the draft Soil Human Health and Ecological Risk Assessment Report is approved by DTSC and DOI.
Purposes 2

3 Soil Ecological Comparison Values TBC Soil ECVs were developed for Topock COPCs (metals and polycyclic aromatic hydrocarbons [PAHSs]) using both lowest

(ECVs)® observed adverse effect levels or concentrations and no-adverse effect levels or concentrations based on target toxicity values
(i.e., values below which no unacceptable risk is expected) for the protection of the ecological receptors at the PG&E Topock
Site based on the representative receptors selected for the ecological risk assessment.

4 Ambient or Background Soil TBC
Concentrations at Topock Site &%

5 DTSC HHRA Note Number 2, Dioxin- TBC The DTSC Human and Ecological Risk Office (HERO) recommends the following remedial goal for soils contaminated by
TEQ Soil Remediation Goals for Sites dioxins and dioxin like-compounds:
in California ! ¢ Dioxins/furans TEQ Humans — 50 ng/kg

6 DTSC HHRA Note Number 3, DTSC- TBC
modified Screening Levels ¢

7 USEPA “Regional Screening Levels TBC
for Chemical Contaminants at
Superfund Sites” "

8 San Francisco Bay Regional Water TBC

Ambient or background levels of inorganic chemicals in soils in/around the PG&E Topock Site were calculated to assist in
remedial planning, risk assessment, as well as remedial and soil management decision making.

The DTSC HERO HHRA Note Number 3 presents recommended screening levels for constituents in soil, tap water, and
ambient air.

Establishes comparison values for residential and commercial/industrial exposures to soil, air, and tap water for screening
chemicals at Superfund sites.

Conservative screening levels for chemicals found at sites with contaminated soil and groundwater. These levels are intended

Quality Control Board Environmental
Screening Levels for residential direct
exposure

Occupational Safety and Health Act
(29 U.S. Code (USC) § 651, et seq.;
29 CFR § 1910.1026)

TBC

to help expedite the identification and evaluation of potential environmental concerns at contaminated sites. ESLs address a
range of media (soil, groundwater, soil gas, and indoor air) and a range of concerns (e.g., impacts to drinking water, vapor
intrusion, and impacts to aquatic habitat).

Sets standards for workers engaged in activities associated with remedial actions under the National Contingency Plan,
including occupational exposure to hexavalent chromium. Pursuant to the NCP preamble, Occupational Safety and Health Act
standards are not ARARs but may be included as TBCs.

Notes:

@ Arcadis. 2019. Final Soil Human Health and Ecological Risk Assessment Report, Topock Compressor Station, Needles, California. October.

® Arcadis. 2018. Topock Compressor Station — Technical Memorandum 3: Ecological Comparison Values for Metals and Polycyclic Aromatic Hydrocarbons in Soil. May 28.

¢CH2M. 2009c. Final Soil Background Investigation at Pacific Gas and Electric Company Topock Compressor Station, Needles, California.

4CH2M. 2017a. Ambient Study of Dioxins and Furans at PG&E Topock Compressor Station, Needles, California, October 13.

¢CH2M. 2019. Determination of Thallium Ambient/ Background Concentration at PG&E Topock Compressor Station, Needles, California, August 13.

fDTSC. 2017. Human Health Risk Assessment (HHRA) Note Number 2: Soil Remedial Goals for Dioxins and Dioxin-like Compounds for Consideration at California Hazardous Waste Sites — (April
2017).

9DTSC. 2019. Human Health Risk Assessment (HHRA) Note Number 3: DTSC-modified Screening Levels (DTSC-SLs) — (April 2019). https://dtsc.ca.gov/human-health-risk-hero/

"USEPA. 2019. Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites. May. https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
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Table 3-1b. Potential Applicable or Relevant and Appropriate Requirements (ARARs) or Other Factors To Be Considered (TBCs):
Location-Specific

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Item ARARSs or TBCs
No. and Citation Determin Description and Applicability

Federal Land Policy and Management | Applicable In managing public lands, BLM is directed to take any action necessary to prevent unnecessary or undue degradation of the

Act (FLPMA) (43 USC § 1701, et seq.) lands. Actions taken on the public land (i.e., BLM-managed land) portions of the Topock Site should provide the optimal
balance between authorized resource use and the protection and long-term sustainability of sensitive resources. Figure 2-1
shows property managed by BLM.

11 U.S. Department of Interior, Bureau of | TBC The Resource Management Plan provides further direction on how FLPMA requirements will be satisfied.
Land Management, Approved
Resource Management Plan and Final
Environmental Impact Statement, May

2007
12 National Wildlife Refuge System Applicable This Act governs the use and management of the Havasu National Wildlife Refuge portion of the Topock Site. It requires that
Administration Act (16 USC § 668dd- the USFWS evaluate ongoing and proposed activities and uses to ensure that such activities are appropriate and compatible
ee, 50 CFR § 27) with the mission of the National Wildlife Refuge System, as well as the specific purposes for which the HNWR was established.
Prior to the selection of a removal action by DOI/USFWS, that removal action must be found by the Refuge Manager to be both
an appropriate use of the HNWR and compatible with the mission of the HNWR and the Refuge System as a whole. Any
removal action proposed to be implemented on the HNWR that was not selected by DOI/USFWS would be subject to the
formal appropriate use/compatibility determination process.
Portions of the Site are located in the HNWR (Figure 2-1).
13 Executive Order 8647 (6 CFR 593) TBC This Executive Order establishes the HNWR for the primary purpose of providing migratory bird habitat. Any response action
selected must be appropriate and compatible with this purpose, as determined by the Refuge Manager.
14 Appropriate Use Policy TBC This policy elaborates on the appropriate uses of a National Wildlife Refuge, ensuring that such uses contribute to fulfilling the
603 FW 1 specific refuge’s purposes and the National Refuge System’s mission.
15 Compeatibility Policy TBC This policy specifies the guidelines for determining the compatibility of proposed uses of a National Wildlife Refuge. This
603 FW 2 determination is done once a proposed use is deemed appropriate.
16 Lower Colorado River National Wildlife | TBC The Comprehensive Management Plan provides further direction on how compliance with the National Wildlife Refuge System
Refuges, Comprehensive Administration Act, as amended, shall be achieved.

Management Plan (1994-2014)

17 Fish and Wildlife Conservation Act Relevant and Federal departments and agencies are encouraged to utilize their authority to conserve nongame fish and wildlife and their
(16 USC §§ 2901-2911) Appropriate habitats and assist States in the development of their conservation plans.

18 Fish and Wildlife Coordination Act Applicable This Act requires that any federally-funded or authorized modification of a stream or other water body must provide adequate
(16 USC § 661-667¢€) provisions for conservation, maintenance, and management of wildlife resources and their habitat. Necessary measures should

be taken to mitigate, prevent, and compensate for project-related losses of wildlife resources.

19 National Historic Preservation Act Applicable This statute and the implementing regulations require that a federal agency undertaking a removal action at or near historic
(54 USC § 300101, et seq., 36 CFR properties must take into account the effects of such undertaking on the historic properties. The federal agency must
Part 800) determine, based on consultation, if an undertaking’s effects would be adverse and seek ways that could avoid, mitigate, or

minimize such adverse effects on a National Register eligible property. The agency must then specify how adverse effects will
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Item ARARSs or TBCs
No. and Citation Determination Description and Applicability

be avoided or mitigated or acknowledge that such effects cannot be avoided or mitigated. Measures to avoid or mitigate
adverse effects of any selected removal action that are adopted by the agency through federal consultation must be
implemented by the removal action to comply with the National Historic Preservation Act.

Properties on and near the Site that are eligible for or listed on the National Register of Historic Places include Native American
cultural resources and elements of the historic “built environment.” In recognition of this, all removal activities will be conducted
in ways that avoid, minimize, or mitigate adverse effects to cultural and historic properties within the Area of Potential Effects in
accordance with the Programmatic Agreement (BLM, 2010, as amended 2016), the Cultural and Historic Properties
Management Plan (BLM, 2012), the Cultural and Historic Properties Treatment Plan (AE, 2018), and in consultation with the

Tribes.

20 National Register Bulletin 38 TBC Guidelines for evaluating and documenting traditional cultural properties.

21 Preservation Brief 36 TBC Guidelines for planning, treating, and managing historic landscapes.

22 National Archaeological and Historical | Applicable This statute requires the evaluation and preservation of historical and archaeological data that might otherwise be irreparably
Preservation Act (16 USC § 469, et lost or destroyed through any alteration of terrain as a result of federal construction projects or a federally licensed activity.
seq.)

23 Archaeological Resources Protection Applicable This statute provides for the protection of archeological resources located on public and tribal lands. The Act establishes
Act (16 USC § 470aa-ii, et seq., 43 criteria that must be met for the land manager’s approval of any excavation or removal of archaeological resources if a
CFR Part 7) proposed activity involves soil disturbances.

24 Historic Sites Act (54 USC § 320101 Applicable Pursuant to this Act, federal agencies must consider the existence and location of historic sites, buildings, and objects of
et seq., 36 CFR Part 65) national significance, using information provided by the National Park Service, to avoid undesirable impacts upon such

landmarks. There are no designated historic landmarks within the Site, although Public Law 106-45, 113 Stat. 224 (1999),
provides for a cooperative program “for the preservation of the Route 66 corridor” through grants and other measures.

25 Executive Order 11593 TBC This Order directs the Federal Agencies to initiate measures for the protection and enhancement of the cultural environment.
These measures include assuring that steps are taken to make records, drawings, and/or maps and have such items deposited
in the Library of Congress when, as the result of a federal action, a property listed on the National Register of Historic Places is
to be substantially altered.

26 Native American Graves Protection Applicable This Act regulates the removal and trafficking of human remains and cultural items, including funerary and sacred objects. If

and Repatriation Act (25 USC § 3001 removal activities result in the discovery of Native American human remains or related objects, these requirements must be
et seq., 43 CFR Part 10) met. Portions of the Site contain archaeological areas that may contain human remains.

27 Religious Freedom Restoration Act Relevant and Under this Act, the government shall not substantially burden a person’s exercise of religion, unless the application of the
(42 USC § 2000bb, et seq.) appropriate burden is in furtherance of a compelling government interest, and it is the least restrictive means of furthering that compelling

interest. To constitute a “substantial burden” on the exercise of religion, a government action must (1) force individuals to
choose between following the tenets of their religion and receiving a governmental benefit or (2) coerce individuals to act
contrary to their religious beliefs by the threat of civil or criminal sanctions. If any removal action selected imposes a substantial
burden on a person’s exercise of religion, it must be in furtherance of a compelling government interest and be the least
restrictive means of achieving that interest.

28 American Indian Religious Freedom Relevant and This Act requires that the United States protect and preserve for American Indians their inherent right of freedom to believe,
Act (42 USC § 1996, et seq.) appropriate express, and exercise their traditional religions.

29 Executive Order 13175 TBC Federal Agencies are to conduct regular and meaningful consultation and collaboration with tribal officials in the development

and implementation of federal policies that have tribal implications.
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ARARSs or TBCs
and Citation Determination Description and Applicability

Executive Order 12898 Federal agencies shall conduct “activities that substantially affect human health or the environment, in a manner that ensures
that such programs, policies, and activities do not have the effect of excluding persons (including populations) from
participation in, denying persons (including populations) the benefits of, or subjecting persons (including populations) to
discrimination under such programs, policies, and activities, because of their race, color, or national origin.”

31 Executive Order 13352 TBC The Department of Interior shall, to the extent permitted by law, “implement laws relating to the environment and natural
resources in a manner that promotes cooperative conservation.”

32 Indian Sacred Sites (Executive Order TBC In managing federal lands, the United States “shall, to the extent practicable, permitted by law, and not clearly inconsistent with
13007) essential agency functions, (1) accommodate access to and ceremonial use of Indian sacred sites by Indian religious
practitioners, and (2) avoid adversely affecting the physical integrity of such sacred sites.”

33 Resource Conservation and Recovery | Applicable These regulations promulgated under RCRA establish Seismic and Floodplain considerations which must be followed for
Act (42 USC § 6901, et seq., 40 CFR treatment, storage, or disposal facilities constructed, operated, or maintained within certain distances of fault lines and
§ 264.18) floodplains.
Portions of the Topock Site are located on or near a 100-year floodplain.
34 Floodplain Management and Wetlands | Applicable Before undertaking an action, agencies are required to perform certain measures in order to avoid the long- and short- term
Protection (40 CFR § 6.302(a) & (b)) impacts associated with the destruction of wetlands and the occupancy and modification of floodplains and wetlands.

The regulation sets forth requirements as means of carrying out the provisions of Executive Orders 11988 and 11990.

35 Executive Order 11988 — Floodplain TBC Executive Order 11988 requires evaluation of the potential effects of actions that take place in a floodplain to avoid, to the
Management extent possible, adverse impacts.

36 Executive Order 11990 — TBC Executive Order 11990 requires that potential impacts to wetlands be considered, and as practical, destruction, loss, or
Responsibilities of Federal Agencies degradation of wetlands be avoided.

to Protect Wetlands
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Table 3-1c. Potential Applicable or Relevant and Appropriate Requirements (ARARs) or Other Factors To Be Considered (TBCs):
Action-Specific

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

PG&E Topock Compressor Station, Needles, California

Item ARARSs or TBCs
No. and Citation Determin Description and Applicability

37 Clean Water Act. Stormwater Relevant and These regulations define the necessary requirements with respect to the discharge of stormwater under the National Pollutant

38

39

40

41

Management (33 U.S.C. § 1342, 40
CFR Part 122, 40 CFR Part 125)

appropriate

Federal Water Pollution Control Act
(Clean Water Act) (33 USC § 1344, 40
CFR § 230.10)

Applicable

Endangered Species Act (16 USC §
1531, et seq., 50 CFR Part 402)

Applicable

Migratory Bird Treaty Act (16 USC §§
703-712)

Applicable

Executive Order 13186 — TBC
Responsibilities of Federal Agencies
to Protect Migratory Birds

Discharge Elimination System (NPDES) program. These regulations will apply if proposed removal actions disturb more than 1
acre of soil and result in stormwater runoff that comes in contact with any removal activity, or if proposed removal actions
involve specified industrial activities. NPDES requirements regulate discharges of pollutants from any point source into waters
of the United States.

This section of the Clean Water Act prohibits certain activities with respect to on-site wetlands and waterways. No discharge of
dredged or fill material shall be permitted if there is a practicable alternative to the proposed activity which would have less
adverse impact to the aquatic ecosystem.

Minimization measures will be implemented to minimize impacts to wetland and non-wetland waters of the United States within
the PAAs. All efforts will be taken to avoid jurisdictional resources to the extent practicable. Although the USACE did not
provide a list of measures that may be taken to reduce impacts to jurisdictional waters and wetlands for the Topock
groundwater remedy, the CDFW requires compliance with Avoidance and Minimization Measures (AMMSs) in lieu of a Lake or
Streambed Alteration Agreement pursuant to CERCLA Section 121(e) for all work conducted in CDFW jurisdictional washes
(CDFW, 2013).

Any soil removal action in CDFW jurisdictional washes will adhere to the same AMMs.

The Endangered Species Act and its implementing regulations makes it unlawful to remove or “take” threatened and
endangered plants and animals and protects their habitats by prohibiting certain activities.

Examples of endangered species in or around the Topock Site may include, but are not limited to, southwestern willow
flycatcher, desert tortoise, Colorado pikeminnow, razorback sucker, and bonytail chub. Removal action selected for the Site will
not result in the take of, or adverse impacts to, threatened and endangered species or their habitats, as determined based on
consultation with the U.S. Fish and Wildlife Service under section 7 of the Endangered Species Act. Mitigation measures will be
implemented in accordance with the Programmatic Biological Assessment (CH2M, 2007b) and the Bird Impact Avoidance and
Minimization Plan (BIAMP) (CH2M, 2014d) to avoid project-related risks to endangered species that could result from removal
actions.

This Act makes it unlawful to “take, capture, kill" or otherwise impact a migratory bird or any nest or egg of a migratory bird. The
Havasu National Wildlife Refuge, part of which makes up the Topock Site, was created as a refuge and breeding ground for
migratory birds and other wildlife; therefore, there is potential for contact with migratory birds during proposed removal
activities.

The BIAMP specifies measures to avoid project-related risks to avian wildlife that could result from project activities. The
BIAMP will be implemented during removal action.

This Order directs executive departments and agencies to take certain actions to further implement the Migratory Bird Treaty
Act, including supporting the conservation intent of the migratory bird conventions by integrating bird conservation principles,
measures, and practices into agency activities and by avoiding or minimizing, to the extent practicable, adverse impacts on
migratory bird resources when conducting agency actions.
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Item ARARSs or TBCs
No. and Citation Determination Description and Applicability

California Code of Regulations (CCR) Applicable Title 27 regulates discharges of wastewater to land, including but not limited to, evaporation ponds, percolation ponds, or
Title 27, Environmental Protection subsurface leach fields.

Any disposal of wastewater to the existing TCS evaporation ponds must meet the Waste Discharge Requirements (WDRs)
Order No. R7-2018-0022. If it becomes necessary to amend the WDRs for the ponds to accept wastewater from the proposed
removal action, a revised Report of Waste Discharge (ROWD) would be required.

43 Hazardous Waste Control Law and Applicable The California Hazardous Waste Control Law and Regulations establish requirements for hazardous waste generators;
Regulations (22 CCR Division 4.5, operators of hazardous waste treatment, storage, or disposal units; and for corrective action taken in response to releases of
Chapters 11, 12, 14, 18) hazardous waste from regulated units. Hazardous waste generators must determine if their waste is hazardous, manage the

waste in accordance to specified requirements for accumulation in tanks and containers, use a hazardous waste manifest for
offsite transportation of hazardous waste, send hazardous waste to an appropriately permitted offsite treatment or disposal
facility, and retain specified records. These requirements will apply to all hazardous waste generated by onsite remedial
activities. Units constructed to treat hazardous waste as part of the remediation must comply with additional operational and
closure requirements.

The management of excavated or displaced materials will be in accordance with the Groundwater Remedy Soil Management
Plan (CH2M, 2015b).

44 Mohave Desert Air Quality Applicable This rule sets the standards to minimize fugitive dust emissions from remedial actions. For example,
Management District, Rule 403 —

Fugitive Dust e Must take “every reasonable precaution” to minimize dust emissions from soil disturbing activities (e.g., excavation, grading,

land clearing).

e Must take “every reasonable precaution” to keep their operations from depositing visible particulate matter on public
roadways (clean equipment prior to travel on paved streets, remove any deposited material promptly.

¢ If peak winds are less than 25 miles per hour (mph) and 15-minute average wind speed is less than 15 mph:

— Must not conduct transport, handling, construction or storage activities that cause fugitive dust that remains visible
beyond the property line, and

— Must not cause PM concentrations in excess of 100 micrograms per cubic meter, measured as the difference between
upwind and downwind samples collected on high volume samplers at the property line for a minimum of 5 hours.

45 Requirement for Land Use Covenants | Relevant and This regulation requires appropriate restrictions on use of property in the event that a proposed remedial alternative results in
(22 CCR § 67391.1) Appropriate hazardous materials remaining at the property at levels that are not suitable for unrestricted use of the land. This is an ARAR
with respect to privately-owned land at the Topock Site.

A Land Use Covenant and Agreement was made between PG&E and DTSC for PG&E property (APN 0650-161-08) at the Site.
Removal action selected for the Site will be conducted in compliance with the Environmental Restrictions of the Covenant.

46 Clean Air Act (42 USC §§ 7401, et Relevant and These ambient air quality standards define levels of air quality to protect the public health. National Ambient Air Quality
seq.) Appropriate Standards are not enforceable in and of themselves, but they may be used as guidance if removal activities create potential air

National Ambient Air Quality quality impacts.

Standards (40 CFR § 50)

47 Federal Noxious Weed Act of 1974 Applicable Requires the use of integrated management systems to control or contain undesirable plant species. Applicable to on-Site
Public Law 93-629 (7 USC 2801, et response activities to control, eradicate, or prevent or retard the spread of such weeds.
seq.)

48 Executive Order 13112 — TBC Requires that each Federal agency whose action may affect the status of invasive species to take certain actions to prevent the
Management of Invasive Species introduction of invasive species and provide for their control and to minimize the economic, ecological, and human health

impacts that invasive species cause.
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AMM = Avoidance and Minimization Measures

ARAR = applicable or relevant and appropriate requirements
BIAMP = Bird Impact Avoidance and Minimization Plan

BLM = U.S. Bureau of Land Management

CCR = California Code of Regulations

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
CFR = Code of Federal Regulations

COPC = constituent of potential concern

CrVI — hexavalent chromium

DOI = U.S. Department of the Interior

DTSC = California Department of Toxic Substance Control
ECV = ecological comparison values

ESL = environmental screening level

FLPMA = Federal Land Policy and Management Act

HERO = DTSC Human and Ecological Risk Office

HHRA = human health and risk assessment

HNWR = Havasu National Wildlife Refuge

mph = miles per hour

NCP = National Oil and Hazardous Substance Pollution Contingency Plan
NPDES = National Pollutant Discharge Elimination System
PAH = polycyclic aromatic hydrocarbons

PG&E = Pacific Gas and Electric Company

RBRG = risk-based remediation goals

RCRA = Resource Conservation and Recovery Act
ROWD = Report of Waste Discharge

TBC = to-be-considered

TCS = Topock Compressor Station

TEQ = toxicity equivalent

USC = U.S. Code

USEPA = U.S. Environmental Protection Agency

USFWS = U.S. Fish and Wildlife Service

WDR = Waste Discharge Requirements
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Table 4-1. Individual Analysis of Alternatives
Soil Engineering Evaluation/Cost Analysis
PG&E Topock Compressor Station, Needles, California

Criteria

Alternative 1: No Action

Alternative 2: Excavation and Offsite Disposal of All
EICHE

Alternative 3: Excavation, Mechanical Separation, Offsite Disposal of
Fines, Reuse of Coarse Material

JACOBS

Alternative 4: Excavation, Mechanical Separation, Offsite
Disposal of Fines, Soil Washing of Coarse Material, Reuse of
Washed Coarse Material

EFFECTIVENESS

Overall Protection of Human Health and the
Environment

Compliance with ARARs and Other Criteria,
Advisories, and Guidance

Long-term Effectiveness and Permanence

Magnitude of Residual Risk

Adequacy and Reliability of Controls

Reduction in Toxicity, Mobility, and
Volume through Treatment

Treatment Process Used and Materials
Treated

Amount of Hazardous Material Destroyed

Degree of Expected Reductions in Toxicity,
Mobility, and Volume through Treatment

Degree to Which Treatment is Irreversible

Type and Quantity of Residuals or Untreated
Wastes Remaining After Treatment

Will not be protective of human health and the
environment. Current risks to human health and
the environment would not be mitigated.

No chemical-specific ARARs were identified,
however, TBC criteria will not be met.

No reduction in risk will be achieved.

No controls will be implemented.

No treatment processes will be implemented.

No hazardous materials will be destroyed.

No reduction in toxicity, mobility, and volume will
be achieved.

No treatment will be implemented.

Existing waste will remain in place.

Protective. Alternative 2 was designed to meet RAOs
protective of human health and the environment. Current
risks to human health and the environment would be
mitigated.

Alternative 2 was developed to be compliant with
location-, and action-specific ARARs, and certain
chemical-specific TBCs.

Soil will be removed to meet RAOs..

Risk calculations, confirmation sampling, and visual
observation will be performed to ensure RAOs 1 through
3 are met.

Excavation will adequately meet RAOs. Excavation itself
has no controls to be maintained.

Excavation will remove soil to meet RAOs. Excavated soil
will not be treated before disposal.

No hazardous materials will be destroyed; destructive
treatment technologies will not adequately meet RAOs.

No reduction in toxicity, mobility, or volume will be
achieved. All excavated will be appropriately disposed
offsite.

Excavation and offsite disposal will be irreversible.

Excavation and disposal will meet RAOs. All soil not
meeting RAOs will be removed from the potential action
areas. Risk calculations, confirmation sampling, and
visual observation will be performed to ensure RAOs 1
through 3 are met.

Protective. Alternative 3 was designed to meet RAOs protective of human
health and the environment. Current risks to human health and the
environment would be mitigated.

Alternative 3 was developed to be compliant with location-, and action-
specific ARARs, and certain chemical-specific TBCs.

Soil will be removed and mechanically separated to meet RAOs. Coarse
material greater than 3/8 inch diameter will be returned to the excavated
areas with a balance of clean fill to match original contours. Site related
contaminants associated with soil fines (dust) may remain adhered to the
large, coarse soil fraction separated after excavation; residual contaminants,
if present, are not anticipated to pose significant exposure or migration risk.

Risk calculations, confirmation sampling, and visual observation will be
performed to ensure RAOs 1 through 3 are met.

Excavation and size separation will adequately meet RAOs. Excavation itself
has no controls to be maintained.

Excavation and mechanical separation will remove and treat soil to meet
RAOs. Excavated soil will be mechanically separated into fine and coarse
fractions. The fine fraction will be disposed offsite without treatment. The
coarse fraction, which is not anticipated to exceed RAOs, will be reused as
fill material.

No hazardous materials will be destroyed; destructive treatment technologies
will not adequately meet RAOs.

The volume of impacted soil will be reduced through mechanical size
separation, which will concentrate contaminants in the fine fraction. This will
reduce the volume of impacted soil by approximately half.

Excavation, mechanical separation, and offsite disposal will be irreversible.

Excavation and disposal or treatment will meet RAOs. All soil not meeting
RAOs will be removed from the potential action areas, mechanically size
separated, and the coarse material reused as fill material.

It is possible that site-related contaminants that may be associated with dust
adhered to the large, coarse soil fraction will remain in place. There is no
way of reliably and reproducibly measuring this fraction; however, the mass
and corresponding mass concentration are anticipated to be insignificant.
Risk calculations, confirmation sampling, and visual observation will be
performed to ensure RAOs 1 through 3 are met.

Protective. Alternative 4 was designed to meet RAOs protective of
human health and the environment. Current risks to human health
and the environment would be mitigated.

Alternative 4 was developed to be compliant with location-, and
action-specific ARARs, and certain chemical-specific TBCs.

Soil will be removed and mechanically separated to meet RAOs.
Coarse material greater than 3/8 inch diameter will be washed to
remove most site-related contaminants that may remain in dust
adhered to the larger size materials. After washing soil will be
returned to the excavated areas with a balance of clean fill to match
original contours. Residual contaminants, if present, are not
anticipated to pose significant exposure or migration risk.

Risk calculations, confirmation sampling, and visual observation will
be performed to ensure RAOs 1 through 3 are met.

Excavation, size separation, and soil washing will adequately meet
RAOs. Excavation itself has no controls to be maintained.

Excavation, mechanical separation, and soil washing will remove and
treat soil to meet RAOs. The soil will be mechanical separated into
the fine and coarse fraction. The fine fraction will disposable
disposed offsite. The coarse fraction will be washed with water to
remove adhered fine soil and reused as fill material. Wash water will
be discharged to on-site wastewater ponds (the TCS evaporation
ponds).

No hazardous materials will be destroyed; destructive treatment
technologies will not adequately meet RAOs.

The volume of impacted soil will be reduced through mechanical size
separation, which will concentrate contaminants in the fine fraction.
This will reduce the volume of impacted soil by approximately half.

Soil washing will generate waste water that will require disposal.

Excavation, mechanical separation, soil washing, and offsite disposal
will be irreversible.

Excavation and disposal or treatment will meet RAOs. All soil not
meeting RAOs will be removed from the potential action areas,
mechanically size separated, and the coarse material reused as fill
material after washing.

Site related contaminants potentially associated with dust adhered to
the large, coarse soil fraction will be removed from the soil through
soil washing and transferred to the soil washing wastewater. It is
assumed that wastewater will be discharged to existing TCS
evaporation ponds, as appropriate. Disposal of wastewater to the
ponds must meet requirements specified in the action-specific
ARARs.

Risk calculations, confirmation sampling, and visual observation will
be performed to ensure RAOs 1 through 3 are met.
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Criteria

Alternative 1: No Action

Alternative 2: Excavation and Offsite Disposal of All
Material

Alternative 3: Excavation, Mechanical Separation, Offsite Disposal of
Fines, Reuse of Coarse Material

PG&E Topock Compressor Station, Needles, California

Alternative 4: Excavation, Mechanical Separation, Offsite
Disposal of Fines, Soil Washing of Coarse Material, Reuse of
Washed Coarse Material

Short-term Effectiveness

Protection of Community During Removal
Actions

Protection of Workers During Removal
Actions

Environmental Impacts

Time Until RAOs are Met
IMPLEMENTABILITY
Technical Feasibility

Ability to Construct and Operate the
Technology

Reliability of the Technology

Ease of Undertaking Additional Removal or
Remedial Actions, if Necessary

Ability to Monitor Effectiveness of the
Removal or Remedial Action

Because there is no action taken, there will be
no construction-related impacts on the
community due to removal action
implementation. Existing threats will remain.

Because there is no action taken, there will be
no construction related impacts to workers due
to removal action implementation. Existing
threats will remain.

Because there is no action taken, there will be
no construction related impacts to the
environment. Existing threats will remain.

The RAOs will not be met.

Not applicable. No additional construction or
operation will be required.

Not applicable.

Alternative offers a high ease of undertaking
additional actions.

Alternative offers a high ability to monitor remedy
effectiveness.

The public can be protected using BMPs including fugitive
dust suppression and perimeter air monitoring. Some risk
to the public is associated with transportation of
hazardous material offsite.

Some risk to workers will be encountered during
excavation and transportation of contaminated soil;
however, workers can be protected by following
requirements and protocols in project-specific health and
safety plans.

Coordination with USFWS and CDFW will occur to
ensure applicable management measures are
implemented during the removal action to avoid and
protect sensitive habitats and wildlife in the work areas.

The removal action will comply with all applicable
measures and stipulations of the Programmatic
Agreement (PA) and the Cultural and Historic Property
Management Plan (CHPMP).

BMPs including engineered controls, if needed,
implemented during removal action activities will control
and minimize potential spills and releases into the
environment.

Removal action activities will use energy and produce
greenhouse gas emissions and air emissions of criteria
pollutants (NOy, SO«, PMyo). This alternative will result in
transportation of a greater volume of waste (and
associated energy inputs and emissions) than
Alternatives 3 and 4. Once initial construction activities
are completed, the alternative will not require any
additional energy inputs.

Approximately 4 months.

Excavation is a proven technology that has been
implemented at Topock.

Excavation is a reliable technology.

Alternative offers a high ease of undertaking additional
actions.

Alternative offers a very high ability to monitor removal
action effectiveness. Risk calculations, confirmation
sampling, and visual observation will be performed to
ensure RAOs 1 through 3 are met.

The public can be protected using BMPs including fugitive dust suppression
and air monitoring and appropriate material transportation requirements.
Some risk to the public is associated with transportation of hazardous
material (less hazardous material will be transported offsite than in
Alternative 2).

Some risk to workers will be encountered during excavation and
transportation of contaminated soil; however, workers can be protected by
following requirements and protocols in project-specific health and safety
plans.

Dust generated during mechanical separation of soil will also pose some risk
to workers, but again, workers can be protected using normal health and
safety protocols.

Coordination with USFWS and CDFW will occur to ensure applicable
management measures are implemented during the removal action to avoid
and protect sensitive habitats and wildlife in the work areas.

The removal action will comply with all applicable measures and stipulations
of the PA and the CHPMP.

BMPs including engineered controls, if needed, implemented during removal
action activities will control and minimize potential spills and releases into the
environment.

Removal action activities will use energy and produce greenhouse gas
emissions and air emissions of criteria pollutants (NOy, SO, PM1o). This
alternative will require less transportation of waste than Alternative 2 but will
require energy inputs related to mechanical separation. Once initial
construction activities are completed, the alternative will not require any
additional energy inputs.

Approximately 5 months.

Excavation and mechanical separation are proven technologies that have
been implemented at Topock.

Excavation and mechanical separation are reliable technologies. The
addition of mechanical separation may add some risk of schedule delays
related to equipment malfunction.

Alternative offers a high ease of undertaking additional actions.

Alternative offers a very high ability to monitor removal action effectiveness.
Risk calculations, confirmation sampling, and visual observation will be
performed to ensure RAOs 1 through 3 are met.

The public can be protected using BMPs including fugitive dust
suppression and air monitoring and appropriate material
transportation requirements. Some risk to the public is associated
with transportation of hazardous material (less hazardous material
will be transported offsite than in Alternative 2).

Some risk to workers will be encountered during excavation and
transportation of contaminated soil; however, workers can be
protected by following requirements and protocols in project-specific
health and safety plans.

Dust generated during mechanical separation of soil will also pose
some risk to workers, but again, workers can be protected using
normal health and safety protocols.

Coordination with USFWS and CDFW will occur to ensure applicable
management measures are implemented during the removal action
to avoid and protect sensitive habitats and wildlife in the work areas.

The removal action will comply with all applicable measures and
stipulations of the PA and the CHPMP.

BMPs including engineered controls, if needed, implemented during
removal action activities will control and minimize potential spills and
releases into the environment.

Removal action activities will use energy and produce greenhouse
gas emissions and air emissions of criteria pollutants (NOy, SOy,
PMy). This alternative will require less transportation of waste than
Alternative 2 but will require energy inputs and water usage related to
mechanical separation and soil washing. Once initial construction
activities are completed, the alternative will not require any additional
energy inputs.

Approximately 5 months.

Excavation and mechanical separation are proven technologies that
have been implemented at Topock. Soil washing is well understood
but requires relatively more steps including washing and separation
of washed material from wastewater.

Excavation, mechanical separation, and soil washing are reliable
technologies. The addition of mechanical separation and soil
washing may add some risk of schedule delays related to equipment
malfunction.

Alternative offers a high ease of undertaking additional actions.
Alternative offers a very high ability to monitor removal action

effectiveness. Risk calculations, confirmation sampling, and visual
observation will be performed to ensure RAOs 1 through 3 are met.
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Criteria Alternative 1: No Action

Alternative 2: Excavation and Offsite Disposal of All
Material

Alternative 3: Excavation, Mechanical Separation, Offsite Disposal of
Fines, Reuse of Coarse Material
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Alternative 4: Excavation, Mechanical Separation, Offsite
Disposal of Fines, Soil Washing of Coarse Material, Reuse of
Washed Coarse Material

Administrative Feasibility

Ease of Coordinating with Other Offices,
Agencies, and Third-Parties

No coordination necessary.

Availability of Services and Materials

Availability of Offsite Treatment, Storage, and | Not applicable.
Disposal Services and Capacity

Availability of Necessary Equipment and
Specialists

None required.

Availability of Prospective Technologies None required.

COST

Total Capital Cost

ARAR = applicable or relevant and appropriate requirements
BLM = U.S. Bureau of Land Management

BMP = best management practice

Caltrans = California Department of Transportation

CDFW = California Department of Fish and Wildlife
CHPMP = Cultural and Historic Property Management Plan
EE/CA = Engineering Evaluation/Cost Analysis

NOx = nitrogen oxides

PA = Programmatic Agreement

PM;o = particulate matter 10 micrometers or less

RAO = removal action objectives

ROWD = Report of Waste Discharge

SOy = sulfur oxides

TCS = Topock Compressor Station

USFWS = U.S. Fish and Wildlife Service

WDR = Waste Discharge Requirements

All alternatives require review by the current land
owners/managers (BLM, Caltrans, USFWS) and other
stakeholders (including the Tribes).

This alternative will result in the greatest volume of soil
removed from the Site. The Tribes have expressed a
preference for minimizing the volume of soil removed due
to the cultural and historical significance of the Site.

Selection of an appropriate staging area will require
consultation and agreement with landowners and other
stakeholders.

Excavation activities in AOC 14 are within the Caltrans
right-of-way and will require a lane closure of 1-40 for
equipment access. Lane closure will require Caltrans
approval and coordination with the California Highway
Patrol. Access will also need to be coordinated with
BNSF for any personnel and equipment to cross over
BNSF tracks.

Excavation activities will require closure of specific areas
to hikers and other recreators. This closure would need to
be coordinated with land owners/managers.

Offsite disposal is available.
Necessary equipment and specialists for the alternative
are highly available.

All prospective technologies are highly available.

$5,398,000

All alternatives require review by the current land owners (BLM, Caltrans,
USFWS) and other stakeholders (including the Tribes).

This alternative minimizes the volume of soil removed from the Site.

Selection of an appropriate staging and processing areas will require
consultation and agreement with landowners and other stakeholders.

Excavation activities in AOC 14 are within the Caltrans right-of-way and will
require a lane closure of 1-40 for equipment access. Lane closure will require
Caltrans approval and coordination with the California Highway Patrol.
Access will also need to be coordinated with BNSF for any personnel and
equipment to cross over BNSF tracks.

Excavation activities will require closure of specific areas to hikers and other
recreators. This closure would need to be coordinated with land
owners/managers.

Offsite disposal is available.
Necessary equipment and specialists for the alternative are available but
limited.

All prospective technologies are highly available.

$4,666,000

All alternatives require review by the current land owners (BLM,
Caltrans, USFWS) and other stakeholders (including the Tribes).

This alternative minimizes the volume of soil removed from the Site.

Wastewater generated during soil washing will require disposal. This
EE/CA assumes wastewater will be disposed in the TCS evaporation
ponds. Discharge to the TCS evaporation ponds must meet Waste
Discharge Requirements Order No. R7-2018-0022. If it becomes
necessary to amend the WDRs for the ponds to accept wastewater
from the proposed removal action, a revised ROWD would be
required.

Selection of an appropriate staging and processing areas will require
consultation and agreement with landowners and other stakeholders.

Excavation activities in AOC 14 are within the Caltrans right-of-way
and will require a lane closure of 1-40 for equipment access. Lane
closure will require Caltrans approval and coordination with the
California Highway Patrol. Access will also need to be coordinated
with BNSF for any personnel and equipment to cross over BNSF
tracks.

Excavation activities will require closure of specific areas to hikers
and other recreators. This closure would need to be coordinated with
land owners/managers.

Offsite disposal is available.
Necessary equipment and specialists for the alternative are available
but limited.

All prospective technologies are highly available.

$5,222,000
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Appendix A

Signed Approval Memorandum for an
Engineering Evaluation/Cost Analysis at the
PG&E Topock Compressor Station,

San Bernardino County, CA






Memorandum

To:

Michaela E. Noble, Director
Office of Environmental Policy &
Compliance

Through: Amy Lueders, Director

U.S. Fish and Wildlife Service, Southwest Region

Through: William Lodder, ECLM Team Lead

From:

Office of Environmental Policy & Compli

Pamela Innis, CHF Remedial Project Manager

Subject: Approval Memorandum for an Engineering Evaluation/Cost Analysis at the

Pacific Gas and Electric Topock Compressor Station, San Bernardino County,
CA

The purpose of this memorandum is to request approval to proceed with an Engineering
Evaluation/Cost Analysis (EE/CA) to evaluate non-time critical removal action alternatives at
the Pacific Gas and Electric (PG&E) Topock Compressor Station Remediation Site (Site) to
address contaminated soil at Solid Waste Management Units (SWMUSs) and Areas of Concem
(AOCs) within the Site. At this time, the Department of the Interior (DOI) expects PG&E to
prepare the EE/CA and, if warranted, to implement any removal action that the DOI
subsequently selects based on the findings of the EE/CA and subject to the DOI oversight.

Site Background

Investigative and remedial activities at the Site date to the 1980s with the identification
of solid waste management units through a RCRA facility assessment. Since 1996,
there have been multiple phases of investigation at the Topock site to collect soil data to
evaluate the nature and extent of contamination at up to forty SWMUs, AOCs, and
Undesignated Areas. Soil investigation activities were completed in 2017. Eleven areas
are located on or adjacent to Federal lands, of which five areas contain contaminant
concentrations significantly above background values, ecological comparison values,
and/or residential human screening levels. Below are descriptions and background
information for these five areas.

AOC 1 and SWMU 1 are located outside the facility fence line west of the compressor
station within Bat Cave Wash (Figure 1). AOC 1 comprises a portion of Bat Cave Wash
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adjacent to the station including SWMU 1, as well as the portion of Bat Cave Wash
extending to the north of SWMU 1 toward the Colorado River. SWMU 1 is the former
percolation bed located in Bat Cave Wash. From about 1964 to approximately 1971, the
facility discharged wastewater to the percolation bed (SWMU 1) and allowed watcr to
percolate into the ground and/or evaporate. Historical aerial photos indicate that, prior to
the establishment of the bermed percolation bed, discharges to Bat Cave Wash may have
extended as far downstream as the railroad tracks (just of Figure 1 to the north). Further
north, near the mouth of Bat Cave Wash, the thick vegetation, widening of the channel,
and blockage of flow by National Trails Highway greatly rcduces the energy of flow
during runoff events, resulting in deposition of entrained soil within the vegetated area at
the lower end of Bat Cave Wash. The area is heavily vegetated, predominately with salt
cedar (also known as tamarisk), which is an aggressive, non-native plant species. This
heavily vegetated portion of Bat Cave Wash is a long-term depositional area that existed
before the compressor station was built, although the depositional history and patterns
within this area are not well known. AOC 1 is located partially on PG&E property, the
Havasu National Wildlife Refuge (HNWR), Bureau of Reclamation property (managed
by Bureau of Land Management), BNSF Railway Company (BNSF) property, and Fort
Mojave Indien Tribe property with PG&E as an easement holder. SWMU 1 is located on
both PG&E property and the HNWR.

AQC 10 Fast Ravine

AGC 10 is located outside the facility fence line southeast of the compressor station in a
small ravine known as east ravine. The ravine runs eastward toward the Colorado River.
AOC 10 generslly includes all of east ravine as well as the specific areas shown on Figure
2. The ravine is approximately 1,600 feet long and is bisccted by three constructed berms.
Due to the berms, surface flow within the ravine does not typically reach the Colorado
River. AOC 10 likely received runoff from the compressor station, the access road to the
compressor station, and AGC 9; discharge from stormwater drain pipes; surface debris on
the slopes of the ravine; and incidental overflows of wastewater via the former trench drain
at the top of the station access road. AOC 10 is located on both PG&E property and the
HNWR.

AQC I4 - Raitroad Dehris Site

AOC 14 is located outside the facility fence linc approximately 1,000 feet north of the
compressor station and is currently bounded by the BNSF railway tracks to the north,
Interstate 40 to the south, Bat Cave Wash to the west, and a former access road to the east
(Figure 1). AOC 14 currently contains miscellancous construction debris related to
construction of the rail line including chunks of asphalt, railroed tics, and piping.
Asbestos-containing material and bumed material have also becn identificd within AOC

14. Former compressor station employees reported that water softening (lime) sludge was
disposed of in this area. An asbestos removal action was completed in 1999. Surface water
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runoff along the westem side of AOC 14 flows into Bat Cave Wash (AOC 1). AOC 14 is
located on property owned by BNSF, Bureau of Land Management, HNWR, and CalTrans
Right-of-Way.

AQC27.-MW-24 Bench

AOC 27 is located outside the facility fence line north of the compressor station, south of
Interstate 40, and cast of Bat Cave Wash (ACC 1) shown on Figure 1. A former PG&E
Topock Compressor Station Employee indicated that AOC 27, informally known as MW-
24 bench, was used as a waste disposal area. Miscellaneous construction debris and
bumed material are present in AOC 27. The burned debris occurs along the eastem edge
of the road cut on the road from ACC 27 to Bat Cave Wash (AOC 1). Runoff from AOC
27 likely flowed into Bat Cave Wash (AOC 1). AOC 27 is locatcd on HNWR and the
Caltrans Right-of-Way.

Threat to Public Health, Welfare, or the Environment

Metals and dioxins and furans were detected at concentrations significantly exceeding
background values, ecological comparison values (ECVs) and/or residential human
health screening levels in certain locations within AOC 1, SWMU 1, AOC 10, AOC 14,
and AOC 27. For the purposes of this memorandum, thosc locations that arc located on
Federal land or have the potential to migrate to Federal land are called “potential action
areas”, and arc discussed below.

Metals with elevated concentrations include total chromium, copper, lead, mercury,
molybdenum, and zinc. Dioxins and furans toxicity equivalent (TEQ) values are
calculated from 17 individual dioxin and furan congeners for human/mammal and avian

receptors.

Contaminant lnformation for AGC 1 and SWMIUJ 1

Total chromium and dioxins and furan TEQs were detected at concentrations
significantly exceeding background value/ecological comparison values and/or
residential human screening levels at several locations within ACC 1 and SWMU 1.
Four potential action areas (one in SWMU 1 and three in AQC [) have been identified
within AOCI and SWMU that contain soil samples with high factors of exceedance of
total chromium and dioxin and furans (See Figure 1). These areas are located on
Federal land or have the potential to migrate to Federal land. Figure | presents TEQ-
avian concentrations compared to the TEQ avian ECV of 16 nanograms per kilogram
(ng/kg). Locations with elevated total chromium concentrations generally correspond
to the locations with elevated dioxin and furan concentrations.

Tablc U presents the soil samplc concentrations in AOC | and SWMU 1 potential
action areas compared to respective screening levels and the factors of exceedance of

each screening level.
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Summary of exceedances:

e Total chromium concentrations range from 41 to 4,400 milligrams per kilogram
(mg/kg); maximum detected concentration was in AOC |, potential action area #2
at Old Well-BCW-2 (4 to 5 feet below ground surface (bgs)). The total chromium
background value is 39.8 mg/kg.

e TEQ-avian concentrations range from 20 to 11,000 ng/kg; maximum detected
concentration was in SWMU 1, potential action area #1 at SWMU1-25 (0to |
foot bgs). The TEQ-avian ECV is 16 ng/kg.

e TEQ-human concentrations range from 51 to 12,000 nanograms per kilogram
(ng/kg; maximum detected concentration was also at SWMU1-25 (0 to 1 foot
bgs). The TEQ-human residential screening level is 50 ng/kg.

e TEQ-mammal concentrations range from 6.4 to 12,000 ng/kg; maximum detected
concentration was again at SWMU1-25 (0 to 1 foct bgs). The TEQ-mammal
screening level is based on a background concentration of 5.58 ng/kg.

ContaminaatInformaticn for AGC 10

Copper, total chromium, lead, mercury, and dioxins and furans were detected at
concentrations significantly exceeding background value/ecological comparison values
and/or residential human screening levels at several locations within AOC 10. Five
proposed action areas have been identified within AOC 10 that contain soil samples with
high factors of exceedance of metals and dioxin and furans (See Figure 2). These areas
are located on Federal land or have the potential to migrate to Federal land. Figure 2
presents TEQ-avian concentrations compared to the TEQ avian ECV of 16 ng/kg.
Locations with elevated metals concentrations generally correspond to the locations with
elevated dioxin and furan concentrations.

Table 2 presents the soil sample concentrations in AOC 10 proposed action areas
compared to respective screening levels, and the factors of exceedance of each screening
tevel.

Summary of exceedances:

e Total chromium concentrations range from 41 to 4,000 mg/kg; maximum detected
concentration was in proposed action area #2 at MW-58BR_S (1.5 to 2 feet bgs).
The total chromium background value is 39.8 mg/kg.

e Copper concentrations range from 17 to 3,100 mg/kg; maximum detected
concentration was in proposed action arca #1 at AOC10-21 (0 to 0.5 foot bgs).
The copper background value is 16.8 mg/kg.

e Lead concentrations range from 8.9 to 920 mg/kg; maximum detected
concentration was also at AGC10-21 (0 to 0.5 foot bgs). The lead background
value is 8.39 mg/kg.
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o Mercury concentrations range from 0.12 to 35 mg/kg; maximum detected
concentration was also at AOC10-21 (0 to 0.5 foot bgs). The mercury ECV is
0.0125 mg/kg.

o TEQ-avian concentrations range from 27 to 1,100 ng/kg; maximum detected
concentration was in proposed action area #1 at PA-20 (0 to 1 foot bgs). TEQ-
avian ECV is 16 ng/kg.

o TEQ-human concentrations range from 53 to 1,600 ng/kg; maximum detected
concentration was also at PA-20 (0 to 1 foot bgs). TEQ-human residential
screening level is 50 ng/kg.

e TEQ-mammal concentrations range from 8.8 to 1,600 ng/kg; maximum detected
concentration was also at PA-20 (0 to 1 foot bgs). The TEQ-mammal screening
level is based on a background concentration of 5.58 ng/kg.

Contaminant Information for AOC 14

Lead and dioxins and furans were detected at concentrations significantly exceeding
background value/ecological comparison values and/or residential human screening
levels at several locations within AOC 14. One proposed action area has been identified
within AOC 14 that contain soil samples with high factors of exceedance of lead and
dioxin and furans (See Figure 1). These areas are located on Federal land or have the
potential to migrate to Federal land. Figure 1 presents TEQ-avian concentrations
compared to the TEQ avian ECV of 16 ng/kg. Locations with elevated lead
concentrations correspond to the locations with elevated dioxin and furan concentrations.

Table 3 presents the soil sample concentrations in AGC 14 proposed action areas
compared to respective screening levels, and the factors of exceedance of each screening
level.

Summary of exceedances:

e Lead concentrations range from 15 to 1,600 mg/kg and the maximum detected
concentration was in proposed action area #1 at AOC14-19 (2 to 3 feet bgs).
The lead background value is 8.39 mg/kg.

e TEQ-avian concentrations range from 21 to 780 ng/kg; maximum detected
concentration was in proposed action area #1 at AOC14-14W (5 to 5.5 feet bgs).
TEQ-avian ECV is 16 ng/kg.

e TEQ-human concentrations range from 140 to 480 ng/kg; maximum detected
concentration was also at AOC14-14W (5 to 5.5 feet bgs). TEQ-human
residential screening level is 50 ng/kg.

e TEQ-mammal concentrations range from 6 to 480 ng/kg; maximum detected
concentration was also at AOC14-14W (5 to 5.5 feet bgs). The TEQ-
mammal screening leve! is based on a background concentration of 5.58

ng/kg.

PageSof8



Contaminant Information for AOC 27

Copper, lead, mercury, zinc, and dioxins and furans were detected at concentrations
significantly exceeding background value/ecological comparison values and/or
residential human screening levels at several locations within AOC 27.

One proposed action area has been identified within AGC 27 that contain soil samples with
high factors of exceedance of metals and dioxin and furans (Sec Figure ). These areas are
located on Federal land. Figure 1 presents TEQ-avian concentrations compared to the TEQ
avian ECV of 16 ng/kg. Locations with elevated metals concentrations correspond to the
locations with elevated dioxin and furan concentrations.

Table 4 presents the soil sample concentrations in AOC 27 proposed action area compared
to respective screening levels, and the factors of exceedance of each screening level.

Summary of exceedances:

e Copper concentrations ranged from 18 to 1,000 mg/kg; maximum detected
concentration was in proposed action area #1 at AOC27-7 (2 to 3 feet bgs). The
copper background value is 16.8 mg/kg.

e Lead concentrations ranged from 8.4 to 630 mg/kg; maximum detected
concentration was in proposed action area #1 at AGC27-6 (0 to 1 foot bgs). The
lead backgrourid value is 8.39 mg/kg.

o Detected mercury concentrations ranged from 0.12 to 0.95 mg/kg (the reporting
limit exceeded the screening level); maximum detected concentration was also at
AOC27-7 (2 to 3 feet bgs). The mercury ECV is 0.0125 mg/kg.

e Zinc concentrations ranged from 74 to 1,300 mg/kg; maximum detected
concentration was also at AOC27-7 (2 to 3 feet bgs). The zinc background value is
58 mg/kg.

e TEQ-avian concentrations range from 32 to 260 ng/kg; maximum detected
concentration was also at AOC27-7 (2 to 3 feet bgs). TEQ-avian ECV is 16 ng/kg.

e TEQ-human concentrations range from 57 to 230 ng/kg; maximum detected
concentration was also at AOC27-7 (2 to 3 feet bgs). TEQ-human residential
screening level is 50 ng/kg.

e TEQ-mammal concentrations range from 5.8 to 230 ng/kg; maximum detected
concentration was also at AOC27-7 (2 to 3 feet bgs). The TEQ-mammal
screening level is based on a background concentration of 5.58 ng/kg.

Sufficient evidence exists to justify the preparation of an EE/CA. The goals of the EE/CA
are to identify removal action objectives for the AOCs; analyze the effectiveness,
implementability, and cost of various altemnatives that satisfy these objectives; and
recommend a removal action alternative. The primary concerns are potential impacts to
ecological receptors and specific human exposures. Several AOC locations are within active
wash areas wherc cphemeral discharges could move contamination toward the Colorado
River. If this removal action is not taken, then necessary cleanup work will be delayed until
Page 6 0f 8



after completion of a site-wide Remedial Investigation/ Feasibility Study and Record of
Decision (ROD), during which time contaminant migration and unacceptable exposures will
continue to occur. [t is anticipated that the ROD will be completed in 2022, at the earliest.

IIl. Statutory Basis for Action

The information presented in this memorandum indicates that actual or threatened
releases of hazardous substances from these sites present a substantial threat to public
health and the environment. Basced on this information, further evaluation, in the form of
an EE/CA, is warranted to evaluate alternatives that may be necessary to address such
risks. The results of this EE/CA will provide the basis for the selection of a removal
action to prevent, minimize, or mitigate risks to public health and the environment.

IV.  Factors for Determining Appropriateness of a Removal Action Section

The National Contingency Plan (NCP) provides factors for determining the
appropriateness of a removal action. Factors found in 40 C.F.R. § 300.415(b)(2) most
applicable to current conditions at the TCS AOCs include: the actual or potential
contamination of drinking water supplies or sensitive ecosystems; actual or potential
exposure to nearby human populations, animals, or the food chain from hazardous
substances or pollutants or contaminants; high levels of hazardous substasnces or
pollutants or contaminants in soils largely at or near the surface that may migrate; and
weather conditions that may cause hazardous substances or pollutants or contaminants to
migrate or be released. In accordance with 40 C.F.R. § 300.415(b)4) of the NCP, the
DOI has determined that a planning period of at least six months exists before on-site
activities could be initiated; therefore; an EE/CA must be conducted prior to selecting a
non-time critical removal action.

V. Enforcement/Proposed Actions/Cost Estimates

The DOI has entered into an Administrative Order on Consent (AOC) with PG&E to
conduct this work. Pursuant to this AOC, PG&E will prepare the EE/CA and implement
any subsequent removal action selected by the DOI. The DOI estimates that the
approximate cost of proposed removal actions could range from ten to forty million
dollars.

VL. Public Involvement
The DOI will issuc the EE/CA for public comment in accordance with scction
300.415(n)(4) and anticipates the EE/CA will be available for public comment in 2019.

The DOI will also comply with (former) Section 106 of the National Historic
Preservation Act, 54 U.S.C. § 300101 et. seq.
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VIL

Approval/Disapproval
The conditions at the PG&E Topock Compressor Station Remediation Site AOCs and
SWMUs meet the NCP criteria for undertaking an EE/CA that will provide the basis

for the selection of 2 removal action, if warranted. Therefore, I am requesting approval
to proceed with an EE/CA. Your approval or disapproval should be indicated below.

Director, Oﬂ%ﬁgvimn en Iflz’gizznd Compliance /
2 /
Approve: k{ % "L Date: / é‘ // g /U%

Disapprove: Date:

U.8. Fish

Approve:

Date: lol/lé/ZQIB

Disapprove: Date:
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TABLE1

Proposed Action Areas, AOC 1 and SWMU 1

Pacific Gas and Electric Company Topock Compressor Station, Needles, Colifornia
_Chromium, Total _ TEQ Avtan JEQHuman TEQ Mammals
Scraening Level Type BKG ECV Ecv RES com BKG v
Screening Level Value ¢ 39.80 363 16 S0 200 5.58 1.6
Depth Result Factor of Result Factor of Result Rasukt
Location® {my/ig) Exceedance {rg/ig) _ Excoedance Factor of Excesdante Factor of Exceedance
AOC2 Action Area 83 .
ADCI-3 0-05 410 10 11 250 16 330 7 165 330 59 206
2-3 210 5 6 130 . 8 180 4 180 32 113
Somples Exceeding SL (%) . 100% 100% - 100% - 100% SO% - 100% 100%
Totol & 2 2 2 2
’m‘m%amméﬁumuﬁmﬁtﬁw
® For simplicity, some | Jdepths without d are not shown, The number of samples reflects the full dataset.
bgs s below ground surface
BKG = Background
COM = Commerclal Screening Level
ECV = Ecological Screening Level
Fok = Factor of exceedance
RES = Residentia) Screening Level
SL = Sereening level
TEQ = toxidity equivalent
me/kg = milligrams pes kilogram
ng/kg = nanograms per kilogram
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TABLE 2
Proposed Action Areas, AOC 10

Pacific Gas and Electric Campony To; C essor Station, Needies, California
Chromium, Tota! Lead Mercury TEQ Avian TeQHuman Mammals
Scareening Leve! Type BKG ECV BKG ECV RES COM BKG ECVY RES COM ECV RES COM ECcV RES COM 8XG Ecv
Screening Level Value * 3980 383 168 206 3100 47000 8.39 00166 80 320 00125 1 45 16 50 200 558 _ 16
Depth Result Factor cf Result Result Result Result  Factorof | Result Factor of Result Factor of
Location (feetbgs) | (ma/ke) Exceedance | (mp/kg) Factor of Excaedance - m’ Factor of Exceedance Factor of Excesdance | (ng/ky) Excecdance | (ne/ky)  Excesdance |(ng/ig) _Exceedance
AOC10-21 0-05 270 7 7 3100 185 150 920 110 55422 12 3 35 2800 s 8 33 2 S3 1 53 9 33
2-3 81 S 29 175 0.059 033 0.22 i 0.22
AOC10-23 0-1 72 2 2 140 8 7 30 4 1807 0.24 19 440 28 1100 22 6 1100 197 688
1-2 130 3 4 2 1 1 22 3 1325 01 6.3 88 88 2 6
2-3 5.5 4.2 2.2 133 01 9.7 17 17 3 11
PA-19 0-1 34 160 0 8 30 4 1807 0.12 150 9 220 4 1 220 39 138
2-3 095 0.62 0.62
5-6 15 089 - 0.89
PA-20 0-1 33 11 23 3 1386 0.1 1100 69 1600 32 8 1600 287 2000
2-3 27 2 53 1 53 9 33
5-6 63 4 130 3 130 23 81
|PA-21 0-1 49 26 2 1 32 4 1928 0.1 320 20 580 12 3 S80 104 363
2-3 55 14 14 3 9
56 38 2 bel 1 73 13 46
$D-04 0-1 10 5.1 27 163 0.1
- 2-3 8 a4 28 s | o1 ) . B )
Samples Exceeding St (%) . 30%  30% . S0%  S0% 0% 0% . 60% 100% 10% 10% - 20% 10%  10% . 57% . 57% 29% - 79% 79%
Total B_U_}Scmhs _10 i 10 10 14 14 14
AOC 10| Action Areo 82
AOC10c-4 0-05 120 3 3 46 3 2 36 4 2168 01 220 24 360 7 2 360 65 225
2-3 90 2 2 19 1 89 1 536 0.1 4 3 66 1 66 12 41
5-6 27 14 26 157 01 23 31 31 2
9-10 92 2 3 25 1 1 3 2 783 01
L2 2 3360 84 93 1 13 10
[\] 86.8 2 2 42.7 3 2
L-2-3 -2 2740 69 75 283 17 14
MW-588R S  15-2 | 4000 101 110 | 300 28 15 160 19 9539 2 033 2% ) N
Somptes Excecding SL (%) - 88%  88% - 88% 75% 0% 0% - 80% 100% 20% 0% . 0% 0% 0% . 67% . 67%  33% - 67%  100%
Yool # 8 8 S S 3 3 3
AOC10 y Action Areo 83
AOC10-15 0-1 70 2 2 27 2 1 21 3 1265 0.1 180 11 250 6 1 280 52 181
2-3 41 1 1 2 1 1 17 2 2024 0.1 74 s 110 2 110 20 &9
5-6 33 14 7.6 458 0.1 49 3 n 2 77 4 48
9-10 17 ! o 15 90 7 01 32 29 29 2
Somples Exceeding SL {%) - 50% 50% . S0%  S0% 0% % . S0% 100% 0% 0% . 0% 0% 0% . 75% . 75% 25% . 75% 100%
ngwa 4 4 4 4 4 4 4
ADC 10 Propostd Action Areo 84
AOC10-26 0-05 78 9.5 9.5 2 6
2-3 140 9 180 4 180 32 213
25-27 340 9 9 40 2 2 18 2 1084 0.15 12 300 19 410 8 2 410 73 256
45-5 86 5 100 2 100 18 &3
ADC10d-4 0-05 29 25 1 1 25 3 1506 0.1
2-3 130 3 4 27 2 1 26 3 1566 0.11
$-6 66 2 2 21 1 p) 17 2 1024 0.1
9-10 32 16 5.2 313 0.1
Samples Excoeding SL {%) - 60%  60% - 80% 80% 0% 0% . 80% 100% 0% 0% . 20% 0% % - 75% . 5%  25% - 100%  100%
Total 8 of S 5 S S 4 4 4




TABLE 2
Proposed Action Areas, AOC 10

Pacij Gasandammwmammw@mm
Chromium, Total Copper 7] Marcury TEQ Avian TEQ Human TEQ Mammals

Scresning Level Type BKG ECV BXG ECV RES OOM BXG ECV RES COM ECV  RES OOM v RES COM BKG  ECV
Screening Lovel Value * 3080 363 168 206 3100 47000} 839 00166 80 320 _00125 1 45 16 30 _ 200 558 16

Depth Result Factor of Result Rasult Result Resuit  Fectorof | Result Fectorof | Result Fector of
Location (featbp) | (mg/ig) Exceedance | (mp/kg) Factor of Excesdance Factor of Exceedance {mg/kg) _Eactorof Exceedance | (ng/iy) Exceedance Exceedance Exceodance
AOC 10 Peoposed Action Area 83 _
AOC10¢-3 0-05 110 3 3 42 3 2 32 4 1928 [XY

2-3 €90 17 19 60 4 3 31 4 1867 01

5-6 29 9 48 273 0.1
S I I - | 27 2 |ler I B o
Samples Exceeding 5L (%) . S0%  50% - 50% S0% 0% 0% - S0% 100% 0% 0% - 0% 0% 0% . aDv/o! . #Div/0l sDv/ON - SOIV/OL #DIV/O!
otal#of Somples 4 8 4 s ° o
* Screening levels are presented in the same units shown for the results.
bgs = below ground surface
BXG = Background Leval
COM = Commerdial Screening Level
ECV = Ecologica! Screening Level
FoE = Factor of exceedance
RES = Residentia) Screening Level
SL = Screaning level
TEQ = toxicity equivalent

mg/kg = milligrams per kilogram
ng/kg = nanograms per kilogram



TABLE3
Proposed Action Area, AOC 14

Pacific Gos and Electric Company Topock Compressor Station, Needles, Californig
Lead TEQAvian TEQ Human TEQ Mammals
Screening Lavel Type Bxe Ecv RES oM Ecv RES oM BKG eV
Screening Level Value * 839 _0.0166 80 320 16 50 200 558 1.6
Depth Result Result Factor Result Result
Location Factor of Exceedance {na/xg) Excesdance Factor of Excoedance Factor of Excoedance
AOCIA ed Action Area 1 ) )
AOC14-14E 0-1 7.2 434 26 4.6 46 3
2-3 35 211 74 14 14 3 9
5-55 2.1 127 21 1 32 32 6 20
6-7 21 127 18 25 25 2
9-10 26 157 35 6.6 6.6 1 4
AOC14-14W 0-1 15 2 904 25 35 35 2
2-3 34 205 11 11 11
5-55 160 19 9639 2 760 49 480 10 2 480 86 300
6-7 70 8’ 4217 33 2 27 27 [ 17
9-10 2.6 157 34 6 6 1 4
AOC14-19 2-3 1600 191 96386 20 5 210 13 140 3 140 25 88
_ . 3-a4 63 380 13 1.2 12 i }
Samples Exceeding SL (%) c . 33% 100% 17% 8% - 33% . 17% 8% . S8% 83%
Toto! 8 of Samples 12 12 12 _12

* Screening levels are presented in the same units shown for the results,

bgs = below ground surface

BXG = Background Level

COM = Commercia) Screening Level
ECV = Ecological Screening Level
FoE = Factor of exceedance

RES = Residential Screening Leve!
SL = Screening leve!

TEQ = toxicity equivatent

my/kg = milligrams per kilogram
ng/kg = nanograms per kilogram



TABLE4

Proposed Action Area, AOC 27
Pocific Gos and Electric T essor Station, Needles, California
_Copper Lead Meraxy T TEQ Avian Human TEQ Mammahs
Screening Leve) Type BKG ECV RES COM BXG Ecv com ECV RES COM B8KG ECV oM [1=7] RES OOM BKG  ECV
Screening Lovel Value ® 168 20.6 3100 47000 839 0.0166 80 320 00125 1 45 58__0.164 23000 350000 16 50 200 5.58 1.6
Depth Result Resuk Result Result Result  Foctorof | Result Factor of Result Fagtor of

Location Factor of Excesdance Factor of Exceedance Factor of Exceedance Factor of Exceedance {re/xg) Exceedance | {ra/ks) _Exceedance | (ng/hy)  Exceedance

ADC2? | Action Arca #1 - . :

A0C27-20 0-1 9.2 84 1 506 01 38 232 13 19 19 3 12
2-3 9.7 46 277 0.1 42 256 q 58 58 1 4
$-6 27 2 1 15 2 9504 0.13 10 74 1 451 8 10 10 2 6
9-10 1 27 163 0.1 41 250

AOC27-50 0-1 25 1 73 9 4398 0.13 10 250 4 1524 13 12 12 2 8
2-3 100 5 190 23 11445 2 047 38 330 6 2012 59 4 57 2 57 10 36
$-6 29 21 127 0.13 10 39 238 0s 0.41 0.41
9-10 9.1 2.1 127 0.12 10 38 232

AOC27-6 0-1 500 38 24 630 75 37952 8 2 0.51 41 700 12 4268 120 8 120 2 120 22 75
2-3 76 5 4 37 4 2229 0.26 21 130 2 793 32 2 32 32 6 20
5-6 18 1 51 [ 3072 0.14 11 922 2 561 6.2 6.9 6.9 1 4

AOC27-7 0-1 580 3 2 170 20 10241 2 032 26 420 7 2561 110 7 110 2 110 20 69
2-3 1000 60 49 570 68 34337 7 2 0.95 76 1300 22 7927 260 16 230 5 1 230 41 244
$-6 9.8 26 157 0.1 ag 232 4.1 4.3 43 3

AOC27-8 1-2 29 2 1 24 3 1446 017 4 93 2 567 35 2 3 33 6 21
5-6 15 6.1 367 0.1 45 274 2.9 28 28 2

Somples Exceeding SL (%) . 56% S0% 0% 0% . 63% 100% 25% 13% . 69% 0% 0% . 56% 100% 0% 0% - 43% . 29% % - 79%  93%

Total# of Samples 16 16 16 16 14 4 - 14

*S Ing levels are p d in the same units shown for the results.

bgs = below ground surface

BKG = Background Level

COM = Commercial Screening Level
ECV = Ecologica) Screening Level
FoE = Factor of exceedance

RES = Residentia! Screening Level
St =Screening leve!

TEQ = toxicity equivalent

mgfkg = milligrams per kilogram
ng/kg = aanograms per kilogram
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TABLE B-1a
Sample Results: Metals

SWMU 1 - Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 114 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
Category 1
MW-09 06/30/97 1 N ND (0.05) 15 7.2 76 19.7
06/30/97 35 N 0.06 4.1 3.1 36 11.8
06/30/97 35 FD 0.21 76 35 37 12.6
06/30/97 6 N ND (0.05) 11.8 6.4 7.7 21
07/01/97 10 N 91 ND (0.05) 6.8 27 ND (0.2) 9.7 21.8 29
06/30/97 20 N ND (0.05) 9 7.1 9.1 21.7
07/01/97 30 N 28.8 ND (0.05) 16.3 12.4 3.9 ND (0.2) 15.3 31 29.4
06/30/97 40 N ND (0.05) 9.7 75 9 22.5
07/01/97 50 N 83.8 ND (0.05) 11.7 14.7 3.2 ND (0.2) 11.3 20.3 23.3
06/30/97 60 N ND (0.05) 28.8 20.2 34.4
06/30/97 70 N ND (0.05) 8.9 10 10.2 19
07/01/97 87 N 94 ND (0.05) 9.8 10.2 D (0.2) 11.6 33
07/01/97 87 FD 0.06 11.9 11.4 11.7 121 D
SWMU1-1 10/16/08  0-0.5 N ND (2.4) J* 35 120 ND(1.2)* ND(1.2)*  0.524 11 12 42 ND (0.12) * ND (1.2) 16 ND (1.2) ND (1.2) ND (2.4) * 38 41
10/16/08 2-3 N ND (2.1) * 3 110 ND (1) * ND (1) 0.462 75 9.4 3 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2.1) * 32 37
10/16/08 5-6 N ND (2.1) * ND (1) 94 ND(1)*  ND(1) 7.3 9.5 45 ND (0.1) * 12 ND (1) D (1) ND (2.1) * 45
10/16/08  9-10 N ND (2.1) * 2.2 83 ND (1) * ND (1) 55 O 6.9 8.6 1.7 ND (0.1) * ND (1) 11 ND (1) D (1) ND (2.1) * 27
SWMU1-2 10/15/08  0-05 N D(@2)* 47 110 ND (1) * ND (1)  ND (0.401) 26 73 22 > 6.5 ND (0.1) * ND (1) 14 ND (1) D (1) ND (2) * 35 37
10/15/08 -3 N D(@2)* 26 110 ND (1) * ND (1)  ND (0.404) 36 9.3 10 3.7 ND (0.1) * ND (1) 15 ND (1) D (1) ND (2) * 33 38
10/15/08 -6 N ND (2) * 3.2 120 ND (1) * ND (1)  ND (0.404) 8.9 12 6.1 ND (0.1) * 3 > 16 ND (1) D (1) ND (2) * 33 38
10/15/08  9-10 N ND (2.1) * ND (1) 130 ND (1) * ND (1) 10 15 4 ND (0.1) * 238 16 ND (1) D (1) ND (2.1) * 41
SWMU1-3 10/06/08  0-0.5 N ND (2) * 2.7 94 ND (1) * ND (1)  ND (0.405) 28 9.9 11 3.9 ND (0.1) * ND (1) 15 ND (1) D (1) ND (2) * 37 33
10/06/08 2-3 N ND (2.1) * 25 130 ND (1) * ND (1)  ND (0.413) 9.2 9.4 23 ND (0.1) * 15 > 16 ND (1) D (1) ND (2.1) * 35 38
10/06/08 2-3 FD ND (2) * 2.8 120 ND (1) * ND (1)  ND (0.41) 38 8.6 9 2.9 ND (0.1) * 14 ND (1) D (1) ND (2) * 34 37
10/06/08 5-6 N ND (2.1) * ND (1) 140 ND (1) * ND (1) (2270 8.9 11 3.8 ND (0.1) * 12 ND (1) D (1) ND (2.1)* 37
10/06/08  9-10 N ND (2.1) * 3 60 ND (1) * ND (1) 9.4 11 2.7 ND (0.11) * ND (1) 18 ND (1) ND (1) ND (2.1) * 32
10/06/08  19-20 N ND (2.1) * 5.6 250 ND(2.1)* ND(1) ND(0.416) 20 9.1 10 2.9 ND (0.1) * ND (2.1) * 13 ND (1) ND (2.1) ND (4.1) * 34 39
10/06/08 29 -30 N ND (2.1) * 10 59 ND (5.3)* ND(1.1)* ND (0.424) 21 8.8 15 24 ND (0.1) * ND (5.3) * 16 ND (1.1) ND (5.3) * ND (11)* 32 38
10/06/08 39 - 40 N ND (2.1) * 5.3 45 ND(2.1)* ND(1) ND (0.424) 22 8.6 8.5 2.7 ND (0.1) * ND (2.1) * 14 ND (1) ND (2.1) ND (4.2) * 31 35
10/06/08 49 -50 N ND (2.1) * 5.6 63 ND (2.1)* ND (1.1)* ND (0.405) 25 9.8 12 3.2 ND (0.11) * ND (2.1)* 17 ND (1.1) ND (2.1) ND (4.3) * 35 39
10/06/08 59 - 60 N ND (2.1) * 5.3 99 ND (2.1)* ND(1) ND(0.418) 38 9.6 14 3 ND (0.1) * 24 O 20 ND (1) ND (2.1) ND (4.1) * 37 36
10/07/08 69 -70 N ND (2.1) * 5.2 64 ND(2.1)* ND(1)  ND (0.42) 29 9.9 14 26 ND (0.1) * ND (2.1) * 19 ND (1) ND (2.1) ND (4.2) * 38 38
10/07/08  79-80 N ND (2.2) * 6.6 350 ND (2.2)* ND (1.1)* ND (0.427) 20 8.3 13 3.1 ND (0.11) * ND (2.2) * 14 ND (1.1) ND (2.2) ND (4.5) * 35 39
10/07/08  79-80 FD ND (2.3) * 5.1 340 D(1.1)* ND(1.1)* ND (0.441) 21 7.3 15 26 ND (0.11) * 1.3 14 ND (1.1) ND (1.1) ND (2.3)* 31 34
SWMU1-4 10/15/08  0-0.5 N ND (2) J* 2.9 75 ND (1) * ND (1)  ND (0.401) 17 5.6 6.8 26 ND (0.1) * ND (1) 9.5 ND (1) ND (1) ND (2) * 34 26
10/15/08 2-3 N ND (2.1) * ND (1) 130 ND (1)*  ND(1) 7.3 11 36 ND (0.1) * 17 D 13 ND (1) D (1) ND (2.1) * 36 72 >
10/15/08 5-6 N ND (2.1) * 1.8 100 ND (1) * ND (1) 76 10 1.8 ND (0.1) * ND (1) 10 ND (1) D (1) ND (2.1)* 36
10/15/08 7-8 N ND (2.1) * 2.1 89 ND (1) * ND (1)  ND (0.415) 75 76 1.6 ND (0.1) * ND (1) 9.8 ND (1) D (1) ND (2.1) * 31
10/15/08  9-10 N ND (2.1) * 2.1 95 ND (1) * ND (1)  ND (0.414) 23 75 7.9 1.7 ND (0.1) * ND (1) 10 ND (1) D (1) ND (2.1) * 33
10/15/08 13 -14 N ND (2.1) * 24 110 ND (1) * ND (1)  ND (0.413) 18 7.4 7.1 1.7 ND (0.1) * ND (1) 11 ND (1) D (1) ND (2.1) * 31
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TABLE B-1a

Sample Results: Metals

SWMU 1 - Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1' 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 114 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
SWMU1-5 10/15/08  9-10 N ND (2.1) * 26 71 ND (1) * ND (1) 7 8.3 2.1 ND (0.1) * ND (1) 9.9 ND (1) ND (1) ND (2.1)* 28
10/15/08 13 -14 N ND (2.1) * 5.4 58 ND(2.1)* ND(1)  ND (0.42) 21 8.3 7.9 2.8 ND (0.1) * ND (2.1) * 13 ND (1) ND (2.1) ND (4.2) * 30 42
10/15/08 13 -14 FD ND (2.1) * 5.8 48 ND(2.1)* ND(1) ND(0.423) 21 8 8 2.9 ND (0.1) * ND (2.1) * 13 ND (1) ND (2.1) ND (4.2) * 31 44
10/15/08  15-16 N ND (2.1) * 5.4 63 ND (2.1)* ND(1) ND(0.414) 21 8.1 9.1 2.8 ND (0.1) * ND (2.1) * 13 ND (1) ND (2.1) ND (4.1) * 31 34
10/15/08  19-20 N ND (2.1) * 43 180 D(1.1)* ND(1.1)* ND (0.423) 19 8.6 11 3.1 ND (0.11)* 15 O 12 ND (1.1) ND (1.1) ND (2.1) * 32 37
SWMU1-6 10/15/08  0-05 N ND (2) * 2.4 110 ND (1) * ND (1) < 1.32> 8.8 11 33 ND (0.1) * 1.2 12 ND (1) ND (1) ND (2) * 41 42
10/15/08 2-3 N ND (2) * 2.1 95 ND (1) * ND (1) 215D 8.1 12 26 ND (0.1) * 13 ND (1) ND (1) ND (2) * 39 46
10/15/08 5-6 N ND (2) * 26 81 ND (1) * ND (1)  ND (0.405) 32 7.7 10 26 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 34 29
10/15/08  9-10 N ND (2) * 2.4 79 ND (1) * ND (1) 0.531 33 8.3 8.6 1.7 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 33
SWMU1-7 10/15/08  0-0.5 N ND (2) * 33 98 ND (1) * ND (1)  ND (0.403) 27 8.7 13 6.6 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2) * 37 38
10/15/08 2-3 N ND (2) * ND (1) 97 ND (1) * ND (1) 9 14 36 ND (0.1) * 17 D 15 ND (1) ND (1) ND (2) * 36
10/15/08 5-6 N ND (2.1) * 1.2 100 ND (1) * ND(1) 53 > 8.1 2.8 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1) * 35
10/15/08  9-10 N ND (2) * 24 100 ND (1) * ND (1) 0.517 51 O 8.2 9.2 1.9 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 34
10/15/08  9-10 FD ND (2) * 24 99 ND (1) * ND (1) 0.554 7.9 8.3 1.6 ND (0.1) * ND (1) 114 ND (1) ND (1) ND (2) * 32
SWMU1-8 10/15/08  0-05 N ND (2) * 2.9 86 ND (1) * ND (1) 0.618 8.2 9.1 47 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 38 36
10/15/08 2-3 N ND (2.1) * 15 100 ND (1) * ND (1) (223D 8.2 11 35 ND (0.1) * 22 > 14 ND (1) ND (1) ND (2.1)* 36
10/15/08 5-6 N ND (2.1) * ND (1) 120 ND (1) * ND (1) 9.2 22 > 33 ND (0.1) * 32 > 16 ND (1) ND (1) ND (2.1)* 46
10/15/08  9-10 N ND (2.2) * 3.9 39 ND (1.1)* ND (1.1)* ND (0.433) 15 7 7.1 2.8 ND (0.11) * ND (1.1) 11 ND (1.1) ND (1.1) ND (2.2) * 28 32
SWMU1-9 10/14/08  0-05 N ND (2.1) * 2.9 110 ND (1) * ND (1) 0.697 8.7 10 2.9 ND (0.11) * 16 ND (1) ND (1) ND (2.1) * 36 37
10/14/08 2-3 N ND (2.1) * 5.6 140 ND (1) * ND (1)  ND (0.42) 13 45 5.9 5 ND (0.11) * ND (1) 8.6 ND (1) ND (1) D (2.1)* 21 26
10/14/08 5-6 N ND (2.1) * 5.8 45 ND (2.1)* ND(1) ND(0.417) 26 8.9 8.1 3.1 ND (0.1) * ND (2.1) * 15 ND (1) ND (2.1) ND( 1)* 34 39
10/14/08  9-10 N ND (2.1) * 43 150 ND (1.1)* ND (1.1)* ND (0.425) 22 9 11 3.2 ND (0.1) * ND (1.1) 16 ND (1.1) ND (1.1) @n* 35 38
SWMU1-10 10/14/08  0-05 N ND (2) * 2.8 91 ND (1) * ND (1)  ND (0.401) 19 78 11 26 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 30 32
10/14/08 2-3 N ND (2) * 25 100 ND (1) * ND (1)  ND (0.403) 26 8.8 13 22 ND (0.1) * 13 ND (1) ND (1) ND (2) * 31 33
10/14/08 5-6 N ND (2.1) * 3.9 44 ND (1) * ND (1)  ND (0.413) 21 10 8.4 29 ND (0.1) * ND (1) 15 ND (1) ND (1) D (2.1)* 36 42
10/14/08 5-6 FD ND (2.1) * 34 48 ND (1) * ND (1)  ND (0.413) 22 9.4 10 2.9 ND (0.1) * ND (1) 14 ND (1) ND (1) D (2.1)* 36 41
10/14/08  9-10 N ND (2.1) * 49 51 D(1.1)* ND(1.1)* ND (0.431) 25 9.6 15 36 ND (0.11) * ND (1.1) 17 ND (1.1) ND (1.1) D (2.1)* 37 44
SWMU1-11 10/15/08  0-0.5 N ND (2.1) * 36 61 D(1.1)* ND(1.1)* 8.4 11 3.8 ND (0.11) * 1.2 15 ND (1.1) ND (1.1) ND (2.1) * 34
10/15/08 2-3 N ND (2.1) * 2.2 92 ND (1.1)* ND (1.1)* 840 8.1 11 43 ND(0.11)* 4 O 13 ND (1.1) ND (1.1) ND (2.1) * 34
10/15/08 5-6 N ND (2.1) * 5.7 37 ND (2.1)* ND (1.1)* ND (0.431) 34 9.3 12 3.2 ND (0.11) * ND (2.1) * 16 ND (1.1) ND (2.1) ND (4.3) * 35
10/15/08  9-10 N ND (2.1) * 47 36 ( 1)* ND (1.1)* ND (0.432) 22 9 10 34 ND (0.11) * ND (1.1) 15 ND (1.1) ND (1.1) ND (2.1) * 35 43
SWMU1-12 10/14/08  0-05 N ND (2) * 2.8 100 D(1)* ND (1)  ND (0.403) 19 8 8.5 27 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 32 31
10/14/08 2-3 N ND (2) * 46 88 D(@2)* ND (1)  ND (0.406) 24 95 11 23 ND (0.1) * ND (2) * 16 ND (1) ND (2) ND (4) * 34 37
10/14/08 5-6 N ND (2) * 55 57 ND (2) * ND (1)  ND (0.412) 20 9.6 13 2.7 ND (0.1) * ND (2) * 15 ND (1) ND (2) ND (4.1) * 35 40
10/14/08  9-10 N ND (2.1) * 10 42 ND(5.2)* ND(1) ND(0.419) 21 9.7 11 3.1 ND (0.1) * ND (5.2) * 16 ND (1) ND (5.2) * ND (10) * 34 41
SWMU1-13 10/14/08  0-0.5 N ND (2) J* 33 120 ND (1) * ND (1)  ND (0.407) 23 7.1 14 5.3 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 33 35
10/14/08 2-3 N ND (2) * 9.7 160 ND(5.1)* ND(1)  ND (0.409) 28 9.3 11 35 ND (0.1) * ND (5.1) * 15 ND (1) ND (5.1) ND (10) * 36 39
10/14/08 2-3 FD ND (2) * 9.3 170 ND(5.1)* ND(1) D (0.411) 27 8.7 11 35 ND (0.1) * ND (5.1) * 14 ND (1) ND (5.1) ND (10) * 34 39
10/14/08 5-6 N ND (2.1) * 6.4 85 ND (2.1)* ND(1) ND(0.416) 34 11 13 2.8 ND (0.1) * ND (2.1) * 20 ND (1) ND (2.1) ND (4.1) * 40 44
10/14/08  9-10 N ND (2.1) * 5.7 49 ND (1) * ND (1)  ND (0.426) 30 12 16 35 ND (0.1) * ND (1) 20 ND (1) ND (1) ND (2.1) * 43 45
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TABLE B-1a
Sample Results: Metals

SWMU 1 - Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels 2: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 114 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
SWMU1-14 10/14/08  0-05 N ND (2) * 23 96 ND (1) * ND (1) D (0.404) 20 8.8 8.2 26 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 33 33
10/14/08 2-3 N ND (2) * 2.8 120 ND (1) * ND (1) D (0.408) 19 7.9 14 2.3 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 31 33
10/14/08 5-6 N ND (2) * 5.8 73 ND (2) * ND (1) D (0.413) 28 11 17 > 34 ND (0.1) * ND (2) * 20 ND (1) ND (2) ND (4.1) * 40 42
10/14/08  9-10 N ND (2.1) * 5.6 67 ND (1) * ND (1) D(0.415) < 52 > 13 > 35 > 3.9 ND (0.1) * ND (1) 32 O ND (1) ND (1) ND (2.1)* 48 45
SWMU1-15 09/22/08 0-0.5 N ND (2) J* 26 130 ND (1) * ND (1) 25 8.7 12 4.1 ND (0.1) * 15 ND (1) ND (1) ND (2) * 34 36
09/22/08 2-3 N ND (2.1) * 2.8 130 ND (1.1)* ND(1.1)* ND (0.422) 23 9.3 11 3 ND (0.11) * 1.2 17 ND (1.1) ND (1.1) ND (2.1) * 32 34
09/22/08 5-6 N ND (2.1) * 45 100 ND (2.1)* ND (1.1)* ND (0.424) 12 45 ND (0.11) * ND (2.1)* ND (1.1) ND (2.1) ND (4.3)* 44 46
09/22/08  9-10 N ND (2.1) * 47 230 ND (2.1)* ND (1) D (0.419) 15 > 4.4 ND (0.11) * ND (2.1) * ND (1) ND (2.1) ND (4.1)* 55 O 50
09/22/08  9-10 FD ND (2.1) * 5.1 190 ND(2.1)* ND(1)  ND (0.42) 15 > 23 > 45 ND (0.1) * ND (2.1) * ND (2.1) * ND (2.1) ND (4.1) * 53 O 50
09/22/08  19-20 N ND (2.1) * 55 81 ND (2.1)* ND(1.1)* ND(0.425) 51 O 45 ND (0.11) * ND (2.1)* 37 > ND (1.1) ND (2.1) ND (4.2)* 53 O 50
09/22/08  29-30 N ND (2.1) * 7.4 110 ND (5.3)* ND (1.1)* ND (0.433) 23 > 5.4 ND (0.11) * ND (5.3) * ND (1.1) ND (5.3) * ND (11) * 51 54
09/22/08  39-40 N ND (2.1) * 4 56 ND (1) * ND (1) D (0.422) 12 23 > 3 ND (0.1) * ND (1) 27 ND (1) ND (1) ND (2.1) * 48 47
09/22/08  49-50 N ND (2.2) * 6.7 160 ND (2.2)* ND(1.1)* ND(0.439) < 55 > 13 > 25 > 5.4 ND (0.11) * ND (2.2) * ND (1.1) ND (2.2) ND (4.3)* 57 O
09/22/08 59 - 60 N ND (2.1) * 8.4 110 ND (5.3)* ND (1.1)* ND (0.449) 23 > 3 ND (0.1) * ND (5.3) * ND (1.1) ND (5.3) * D (11) * 51 49
09/22/08 59 - 60 FD ND (2.1) * 5.6 110 ND (2.1)* ND(1.1)* ND (0.411) 15 > 43 ND (0.1) * ND@21)* 31 > ND (1.1) ND (2.1) ND (4.2) * 52 47
09/22/08  69-70 N ND (2.1) * 6.1 47 ND (1.1)* ND(1.1)* ND (0.43) 39 183> 25 > 3.8 ND (0.11) * ND (1.1) 27 ND (1.1) ND (1.1) ND (2.1) * 42 53
09/22/08  79-80 N ND (2.1) * 4.4 94 ND (1.1)* ND(1.1)* ND (0.43) 28 11 3.2 ND (0.11) * ND (1.1) 19 ND (1.1) ND (1.1) ND (2.1) * 38
09/23/08  89-90 N ND (4) * 37 ND(@2)* ND(2)* ND(0.4) 6.5 6.2 ND (4) ND (2) ND (0.1) * ND (2) * 7 ND (2) * ND (2) ND (4) * 15 21
SWMU1-16 09/21/08 0-0.5 N ND (2) * 26 83 ND (1) * ND (1)  ND (0.405) 10 45 5.2 23 ND (0.099) * ND (1) 6.8 ND (1) ND (1) ND (2) * 20 21
09/21/08 2-3 N ND (2) * 1.7 99 ND (1) * ND (1) D (0.408) 18 7.9 8.3 2 ND (0.1) * 1 11 1.1 ND (1) ND (2) * 32 34
09/21/08 5-6 N ND (2) * 1.6 110 ND (1) * ND (1) D (0.406) 18 78 8.9 ND (0.1) * ND (1) 11 16 ND (1) ND (2) * 32 35
SWMU1-17 09/21/08 0-0.5 N ND (2) * 37 210 D(@2)* ND (1) D (0.403) 27 11 16 35 ND (0.1) * ND (2) * 19 ND (2) * ND (2) ND (4) * 47 46
09/21/08 2-3 N ND (2) * 43 180 D(@2)* ND (1) D (0.405) 29 10 12 3.9 ND (0.1) * ND (2) * 20 ND (1) ND (2) ND (4) * 40 40
09/21/08 5-6 N ND (2) * 2.8 130 D(@2)* ND (1) D (0.407) 29 10 12 3.1 ND (0.1) * 18 ND (1) ND (2) ND (4) * 39 44
09/21/08  9-10 N ND (2) * 3.9 110 D(2)* ND (1) D (0.408) 13> 44 ND (0.1) * ND (2) * 32 > ND (2) * ND (2) ND (4) * 46 41
09/21/08  9-10 FD ND (2) * 4.1 110 ND (2) * ND (1) D (0.408)  53J D 47 ND (0.1) * ND (2) * 37 O ND (1) ND (2) ND (4) * 51 46
SWMU1-18 01/07/16 0-1 N ND (2.2) * 1.7 93 ND (1.1)* ND (1.1) * 16 7.7 74 2 ND (1.1) 13 ND (1.1) ND (1.1) ND (2.2) * 29 30
01/07/16 2-3 N ND (2.1) * 29 150 D(1.1)* ND(1.1)* ND (0.22) 26 9.4 25 ND (1.1) 21 ND (1.1) ND (1.1) ND (2.1)* 38 40
01/07/16 5-6 N ND (2.2) * 15 83 ND (1.1)* ND(1.1)* ND (0.22) 7 8.5 2.1 ND (1.1) 13 ND (1.1) ND (1.1) ND (2.2) * 26
01/07/16  9-10 N ND (2.1) * 35 55 ND (1.1)* ND(1.1)* ND (0.21) 12 7 > 26 ND (1.1) 27 ND (1.1) ND (1.1) ND (2.1) * 47 43
01/07/16  14-15 N ND (2.1) * 2.9 62J D(1.1)* ND(1.1)* ND(0.21) 12 2.4 ND (1.1) ND (1.1) ND (1.1) ND (2.1)* 45 41
01/07/16  14-15 FD ND (2.1) * 3.2 94 J ND (1.1)* ND (1.1)* ND (0.21) 12 250> 35 ND (1.1) ND (1.1) ND (1.1) ND (2.1)* 48 44
01/07/16  19-20 N ND (2.2) * 34 110 D(1.1)* ND(1.1)* ND (0.22) 21 > 36 ND (1.1) ND (1.1) ND (1.1) ND (2.2) * 53 > 49
01/07/16  29-30 N ND (2.1) * 25 59 ND (1.1)* ND(1.1)* ND (0.21) 29 8.9 22 > 2 ND (1.1) 23 ND (1.1) ND (1.1) ND (2.1)* 33 33
01/07/16  39-40 N ND (2.2) * 33 96 ND (1.1)* ND (1.1)* ND (0.21) 12 2.9 ND (1.1) ND (1.1) ND (1.1) ND (2.2) * 50 44
01/08/16  49-50 N ND (2.4) J* 46 66 J D(1.2)* ND(1.2)* ND (0.24) 334 11 42 ND (1.2) ND (1.2) J ND (1.2) ND (2.4)* 47 46 J
01/08/16 59 -60 N ND (2.6) * 5.6 84 ND (1.3)* ND(1.3)* ND (0.26) 27 10 16 5.6 ND (1.3) 22 ND (1.3) ND (1.3) ND (2.6) * 44 54
01/08/16  69-70 N ND (2.3) * 28 72 ND (1.1)* ND(1.1)* ND (0.23) 21 9.1 13 25 ND (0.12) * ND (1.1) 16 ND (1.1) ND (1.1) ND (2.3) * 37 41
01/08/16  79-80 N ND (2.5) * 32 41 ND (1.3)* ND(1.3)* ND (0.25) 28 9 7 > 2.1 ND (0.13) * ND (1.3) 22 ND (1.3) ND (1.3) ND (2.5) * 37 37
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TABLE B-1a

Sample Results: Metals
SWMU 1 - Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL 4: NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values g 0.285 114 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
SWMU1-19 01/09/16 0-1 N ND (2.1) * 7.8 86 ND (1) * ND(1) 13D 5.7 10 35 ND (0.1) * 1.1 7.7 ND (1) ND (1) ND (2.1)* 34
01/09/16 2-3 N ND (2.1) * 1.9 89 ND (1.1)* ND(1.1)* 22 > 23 6.6 8.8 1.8 ND (0.11) * ND (1.1) 16 ND (1.1) ND (1.1) ND (2.1) * 26 34
01/09/16 5-6 N ND (2.1) * 35 74 ND (1) * ND (1) 5.7 9.9 1.8 ND (0.1) * ND (1) 8.9 ND (1) ND (1) ND (2.1) * 32
01/09/16  9-10 N ND (2) * 38 110 ND (1) * ND(1) 22 > 6.1 2.4 ND (0.1) * ND (1) 9.2 ND (1) ND (1) ND (2) * 37
01/09/16  14-15 N ND (2.1) * 1.6 67 ND (1) * ND (1) 6.3 23 > 1.6 ND (0.1) * ND (1) 9.7 ND (1) ND (1) ND (2.1)* 27
01/09/16  19-20 N ND (2.2) * 5.2 53 ND (1.1)* ND(1.1)* ND (0.21) 24 8 12 33 ND (0.11) * ND (1.1) 17 ND (1.1) ND (1.1) ND (2.2) * 34
01/09/16  19-20 FD ND (2.1) * 25 64 ND (1.1)* ND(1.1)* ND (0.21) 31J 8.5 11 1.9 ND (0.11) * ND (1.1) 19 ND (1.1) ND (1.1) ND (2.1) * 38
01/09/16  29-30 N ND (2.1) * 24 33 ND (1.1)* ND(1.1)* ND (0.21) 19 9.1 1.8 ND (0.11) * ND (1.1) 20 ND (1.1) ND (1.1) ND (2.1) * 34 35
01/09/16  39-40 N ND (2.1) * 25 22 ND (1) * ND (1)  ND(0.21) 16 7.1 14 1.7 ND (0.1) * ND (1) 16 ND (1) ND (1) ND (2.1) * 29 33
01/09/16  49-50 N ND (2.1) * 2.7 87 ND (1.1)* ND(1.1)* ND (0.21) 32 11 22 ND (0.1) * ND (1.1) 23 ND (1.1) ND (1.1) ND (2.1) * 43 40
01/09/16 59 -60 N ND (2.1) * 2.7 66 ND (1.1)* ND(1.1)* ND (0.21) 29 8.9 16 25 ND (1.1) 18 ND (1.1) ND (1.1) ND (2.1) * 34 38
01/10/16  69-70 N ND (2.1) * 36 130 ND (1) * ND (1)  ND(0.21) 22 9.2 17 > 26 ND (1) 18 ND (1) ND (1) ND (2.1) * 36 38
01/10/16  79-80 N ND (2.1) * 25 85 ND (1.1)* ND(1.1)* ND (0.21) 16 8.2 10 1.6 ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1) * 31 34
SWMU1-20 01/13/16  14-15 N ND (2.1) * 1.9 68 ND (1) * ND (1) 8.2 12 1.6 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1)* 30
01/13/16  14-15 FD ND (2.1) * 1.7 76 ND (1) * ND (1) 9.7 9.9 2.2 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1) * 32
01/13/16  19-20 N ND (2.1) * 2.2 69 ND (1) * ND (1)  ND(0.21) 23 7.9 8 1.8 ND (0.11) * ND (1) 13 ND (1) ND (1) ND (2.1) * 31 37
01/13/16  29-30 N ND (2.1) * 2 63 ND (1) * ND (1)  ND(0.21) 14 9 11 1.2 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2.1) * 27 30
01/14/16  39-40 N ND (2.1) * 2.4 29 ND (1) * ND (1)  ND(0.21) 18 8.6 13 1.7 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1) * 32 36
01/14/16  49-50 N ND (2.2) * 23 28 ND (1.1)* ND(1.1)* ND (0.22) 15 8.6 8 2 ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.2) * 31 37
01/14/16 59 -60 N ND (2.1) * 2.1 32 ND (1) * ND (1)  ND(0.21) 21 7.7 1.2 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2.1)* 29 32
01/14/16  69-70 N ND (2) * 1.9 56 ND (1) * ND (1) ND (0.2) 23 9.4 10 1.2 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 34 34
01/14/16  79-80 N ND (2.1) * 25 100 ND (1) * ND (1)  ND(0.21) 27 10 11 1.7 ND (0.1) * ND (1) 16 ND (1) ND (1) ND (2.1)* 39 41
SWMU1-21 01/26/16  14-15 N ND (2.1) * 1.9 64 ND (1) * ND (1) 0.5 19 75 13 14 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2.1) * 31
01/26/16  19-20 N ND (2) * ND (1) 77 ND (1) * ND (1) 0.3 16 7.4 8.7 ND (1) ND (0.1) * ND (1) 9.1 ND (1) ND (1) ND (2) * 29
01/27/16  29-30 N ND (2.1) * 25 50 ND (1) * ND (1)  ND(0.21) 16 8 11 1.3 ND (0.1) * ND (1) 12 ND (1) J ND (1) ND (2.1) * 28 34
01/27/16  39-40 N ND (2.1) * 23 35 ND (1) * ND (1)  ND(0.21) 14 8.1 7.9 1.3 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2.1) * 29 37
01/27/16  49-50 N ND (2.1) * 26 26 ND (1) * ND (1)  ND(0.21) 14 7.7 9 15 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1) * 27 33
01/27/16 59 -60 N ND (2.1) * 3.1 45 ND (1.1)* ND(1.1)* ND (0.21) 22 9.6 12 1.7 ND (0.1) * ND (1.1) 17 ND (1.1) ND (1.1) ND (2.1) * 32 41
01/27/16  69-70 N ND (2.1) * 26 54 ND (1) * ND (1)  ND(0.21) 23 9.2 10 15 ND (0.1) * ND (1) 17 ND (1) ND (1) ND (2.1) * 34 40
01/27/16  79-80 N ND (2.2) * 3.1 330 J ND (1.1)* ND(1.1)* ND (0.22) 19 76 16 1.2 ND (0.11) * ND (1.1) 15 ND (1.1) ND (1.1) ND (2.2) * 29 32
01/27/16  79-80 FD ND (2.2) * 34 120 J ND (1.1)* ND(1.1)* ND (0.22) 17 75 11 1.3 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.2) * 29 35
SWMU1-22 12/17/15 0-1 N ND (2) * 36 140 ND (1) * ND (1) ND (0.2) 18 12 6.5 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 26 33
SWMU1-23 12/17/15 0-1 N ND (2) * 2.7 120 ND (1) * ND (1) 0.36 23 7.2 11 75 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 31 39
SWMU1-24 12/17/15 0-1 N ND (2) * 35 170 ND (1) * ND (1) 55 O 7.1 13 6.5 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2) * 29 44
SWMU1-25 01/26/16 0-1 N 210 ND (1) * ND (1) 7.6 12 44 ND (0.1) * 12 ND (1) ND (1) ND (2.1)* 38
01/26/16 2-3 N 2.7 53 ND (1.1)* ND (1.1)* 8.5 13 1.6 ND (0.11) * ND (1.1) 18 ND (1.1) ND (1.1) ND (2.1) * 35
01/26/16 5-6 N ND (2.1) * 25 30 ND (1.1)* ND(1.1)* 23 > 7.4 14 1.6 ND (0.11) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.1) * 29
01/26/16  9-10 N ND (2.1) * 3.1 24 ND (1.1)* ND(1.1)* ND (0.21) 17 8.5 11 2.1 ND (0.11) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.1) * 29 37
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TABLE B-1a

Sample Results: Metals
SWMU 1 - Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL 4: NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values g 0.285 114 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164

Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58

. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc

Location Date (ft bgs) Type Hexavalent total

SWMU1-28 021417  0-0.5 N ND (2) * 1.7 140 ND(1)* <13 > ND(0.2) 15 7.1 9.1 1.6 ND (0.1) * ND (1) 9.7 ND (1) J ND (1) J ND (2) J* 27 31
02/14/17  0-0.5 FD ND (2) * 1.9 140 ND (1) * ND (0.2) 16 7.7 13 1.5 ND (0.1) * ND (1) 10 ND (1) J ND (1) J ND (2) J* 28 34
02/14/17 2-3 N ND (2) * 14 97 ND(1)* 12> ND(0.2) 13 6.6 8.3 3 ND (0.1) * ND (1) 8.3 ND (1) J ND (1) J ND (2) J* 24 31

SWMU1-29 02/16/17  0-0.5 N ND (2) * ND (1) 70 ND(1)* 15> ND(0.2) 19 73 8.5 1.2 ND (0.1) * ND (1) 9.9 ND (1) J ND (1) J ND (2) J* 33 28J
02/16/17 2-3 N 13 O 7.2 89 ND (1) * 1.1 17 D 5.6 8.7 2.3 ND (0.1) * 1.2 8 ND (1) J ND (1) J ND (2.1) J* 29 41

02/16/17 5-6 N 1.6 73 ND(1)* 1.2 7.2 11 ND (1) ND (0.1) * ND (1) 11 ND (1) J ND (1) J ND (2.1) J* 26 33

02/16/17  9-10 N ND (2.1) * ND (1) 54 ND(1)* 12> 7.2 13 1.1 ND (0.1) * ND (1) 9.7 ND (1) J ND (1) J ND (2.1) J* 27

SWMU1-WP-1h 10/07/08  0-0.5 N ND (2.1) * 45 53 ND (1) * ND (1)  ND (0.418) 25 8.3 11 3.9 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1) * 32 38
10/07/08 2-3 N ND (2.1) * 4.4 40 ND (1) * ND (1)  ND (0.418) 17 7.2 8.9 2.8 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1) * 30 34

10/07/08 5-6 N ND (2.1) * 37 23 ND (1.1)* ND (1.1)* ND (0.417) 15 7 7.1 25 ND (0.11) * ND (1.1) 11 ND (1.1) ND (1.1) ND (2.1) * 26 39

10/07/08  9-10 N ND (2.1) * 38 29 ND (1) * ND (1)  ND (0.422) 28 8 8.7 2.9 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1) * 29 58

SWMU1-WP-3a 10/14/08  0-05 N ND (2.1) * 3.1 100 ND (1.1)* ND(1.1)* ND (0.419) 27 7.4 11 36 ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1) * 33 40
10/14/08 2-3 N ND (2.1) * 23 100 ND (1) * ND (1)  ND (0.419) 20 8 9.4 23 ND (0.11) * 1.1 11 ND (1) ND (1) ND (2.1)* 38 34

10/14/08 5-6 N ND (2.1) * 6 68 ND (2.1)* ND (1.1)* ND (0.425) 27 15 6.2 ND (0.11) * ND (2.1) * 17 ND (1.1) ND (2.1) ND (4.2) * 37 45

10/14/08 7-8 N ND (2.1) * 6 69 ND(2.1)* ND(1) ND(0.417) 23 9.3 11 34 ND (0.1) * ND (2.1) * 18 ND (1) ND (2.1) ND (4.1) * 36 39

10/14/08  9-10 N ND(@21)* 12 > 120 ND (5.1)* ND(1) ND (0.415) 21 > 28 ND (0.1) * ND (5.1) * ND (1) ND (5.1) ND (10) * 51 46

10/14/08  9-10 FD ND@21)* 12 > 120 ND(5.1)* ND(1) ND(0.414) 15> 22 > 27 ND (0.1) * ND (5.1) * ND (1) ND (5.1) ND (10) * 52 47

10/14/08  11-12 N ND (2.1) * 5.1 56 ND (1) * ND (1)  ND (0.421) 30 12 271 > 4 ND (0.1) * ND (1) 23 ND (1) ND (1) ND (2.1) * 40 40

10/14/08  13-14 N ND (2.1) * 55 40 ND (1) * ND (1)  ND (0.426) 28 10 31 > 3.8 ND (0.1) * ND (1) 21 ND (1) ND (1) ND (2.1) * 39 40

SWMU1-WP-3h 10/07/08  0-0.5 N ND (2.1) * 5.1 40 ND (2.1)* ND(1.1)* ND (0.433) 17 7.4 6.3 1.8 ND (0.11) * ND (2.1) * 11 ND (1.1) ND (2.1) ND (4.3) * 25 33
10/07/08 - N ND (2) * 24 89 ND (1) * ND (1)  ND (0.404) 17 76 8.6 2.1 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 30 34

10/07/08 5-6 N ND (2) * 2.8 92 ND (1) * ND (1)  ND (0.404) 21 8.7 7.8 24 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2) * 31 36

SWMU1-WP-5a 10/05/08  0-0.5 N ND (2) J* 2.4 91 ND (1) * ND (1)  ND (0.405) 19 8 11 3.9 ND (0.1) * 1 11 ND (1) ND (1) ND (2) * 36 35
10/05/08 2-3 N ND (2) * 23 100 ND (1) * ND (1)  ND (0.408) 19 8.9 9.2 2.4 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 33 35

10/05/08 5-6 N ND (2.1) * 6.7 120 ND(2.1)* ND(1) ND(0.419) < 53 > 13 > 17 > 3.9 ND (0.1) * ND (2.1) * ND (1) ND (2.1) ND (4.1)* 52 42

10/05/08 5-6 FD ND(@21)* 12 > 120 ND(52)* ND(1) ND(0.42)J 15 > 35 ND (0.1) * ND (5.2) * ND (1) ND (5.2) * ND (10) * 46
10/05/08 7-8 N ND (2.1) * 6.6 100 ND (21)* ND(1) ND(0.416) < 53 O 12 4.1 ND (0.1) * ND (21)* 37 O ND (1) ND (2.1) ND (4.1) * 44 41

10/05/08  9-10 N ND (2.1) * 6.4 76 ND (2.1)* ND(1) ND (0.421) 13> 21 > 42 ND (0.1) * ND (2.1)* 33 > ND (1) ND (2.1) ND (4.2)* 47 47

10/05/08  11-12 N ND (2.1) * 6.8 50 ND(2.1)* ND(1) ND(0.416) 36 11 35 ND (0.1) * ND (2.1) * 26 ND (1) ND (2.1) ND (4.1) * 43 42

10/05/08 13 -14 N ND (2.1) * 49 92 ND (1) * ND (1)  ND (0.422) 27 11 13 35 ND (0.1) * ND (1) 20 ND (1) ND (1) ND (2.1)* 40 52
SWMU1-WP-5h 10/07/08  0-0.5 N ND (2.2) J* 34 73 ND (1.1)* ND(1.1)* ND (0.43) 14 12 12 2.7 ND (0.11) * ND (1.1) 9.5 ND (1.1) ND (1.1) ND (2.2) * 23 31
10/07/08© 2-3 N ND (2.1) * 5.3 130 ND (2.1)* ND(1.1)* ND (0.435) 33 8.7 12 49 ND (0.11) * ND (2.1) * 14 ND (1.1) ND (2.1) ND (4.3) * 31 46

10/07/08 5 N ND (2.1) * 3.2 110 ND (1) * ND (1)  ND (0.415) 23 8.5 11 33 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2.1)* 33 40
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TABLE B-1a

Sample Results: Metals

SWMU 1 - Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1' 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total

SWMU1-WP-6a 10/05/08 0-0.5 N ND (2) * 29 100 ND (1) * ND (1) D (0.405) 32 9.3 10 7.2 ND (0.1) * 25 O 15 ND (1) ND (1) ND (2) * 30 35
10/05/08 2-3 N ND (2) * 2.3 81 ND (1) * ND (1) D (0.404) 19 8.8J 10 2.3 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 34 35
10/05/08 2-3 FD ND (2) * 24 82 ND (1) * ND (1) D (0.403) 19 114 9.2 22 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 34 33
10/05/08 5-6 N ND (2.1) * 6.2 180 ND (2.1)*  ND (1) D (0.413) 12 3.2 ND (0.1) * ND (2.1) * 27 ND (1) ND (2.1) ND (4.1) * 43 44
10/05/08 7-8 N ND (2.1) * 6 66 ND (2.1)*  ND (1) D (0.414) 35 10 35 ND (0.1) * ND (2.1) * 24 ND (1) ND (2.1) ND (4.1) * 40 38
10/05/08  9-10 N ND (2) * 11 98 ND (5.1)*  ND (1) D (0.412) 26 11 14 24 ND (0.1) * ND (5.1) * 19 ND (1) ND (5.1) ND (10) * 40 39
10/05/08  11-12 N ND (2) * 43 71 ND (1) * ND (1) D(0.411) 51 O 10 17 > 3.1 ND (0.1) * 22 ND (1) ND (1) ND (2) * 38 35
10/05/08 13 -14 N ND (2) * 6.7 110 ND (2) * ND (1)  ND (0.41) 15 36 ND (0.1) * ND (2) * ND (1) D (2) ND (4.1)* 55 O 43

SWMU1-WP-6h 10/06/08© 0-0.5 N ND (2) * 47 150 ND (2) * ND (1) 8.8 15 55 ND (0.1) * D (2)* 17 ND (1) D (2) ND (4.1)* 37
10/06/08 2-3 N ND (2.1) * 5.5 70 ND (1) * ND (1) 0.538 23 6.6 ND (0.1) * ND (1) 15 ND (1) D (1) ND (2.1) * 36 34
10/06/08 5-6 N ND (2) * 2.7 100 ND (1) * ND (1)  ND (0.406) 19 8 10 2.4 ND (0.1) * ND (1) 12 ND (1) D (1) ND (2) * 34 36
10/06/08 5-6 FD ND (2) * 27 100 ND (1) * ND (1)  ND (0.405) 20 8.1 12 23 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 32 37
10/06/08  9-10 N ND (2.1) * 4.1 100 D(1.1)* ND(1.1)* ND (0.409) 9.4 23 > 35 ND (0.11) * ND (1.1) 27 ND (1.1) ND (1.1) ND (2.1) * 36 39

SWMU1-WP-7 10/06/08 0-0.5 N ND (2.1)*  ND (5.3) 160 ND (5.3)* ND(1.1)*  0.566 7.2 11 13 > ND(@O.11)* @ 15 ND (1.1) ND (5.3) * ND (11) * 35
10/06/08© 2-3 N ND (2.2) * 6 190 ND (2.2)* ND (1.1)* 7.4 16 5.7 ND (0.11) * 17 ND (1.1) ND (2.2) D (4.4)* 35 56
10/06/08 5-6 N ND (2.1) * 3 110 ND (1) * ND (1) 21 8 11 27 ND (0.1) * ND (1) 12 ND (1) ND (1) D(2.1)* 31 34
10/06/08  9-10 N ND (2.1) * 3 82 ND (1) * ND (1) D (0.417) 23 7.2 15 2.7 ND (0.11) * ND (1) 15 ND (1) ND (1) D(2.1)* 30 31
SWMU1-WP-8 10/06/08 0-0.5 N ND (2) * 5.4 150 ND (2) * ND (1)  ND (0.402) 35 75 13 6.9 ND (0.1) * ND (2) * 16 ND (1) ND (2) ND (4.1)* 31 47
10/06/08 2-3 N ND (2.1) * 5.1 160 ND (2.1)* ND(1.1)*  0.541 26 7.9 10 4.1 ND (0.1) * ND (2.1) * 17 ND (1.1) ND (2.1) ND (4.2) * 32 32
10/06/08 5-6 N ND (2) * 2.7 130 ND (1) * ND (1) D (0.407) 19 8.3 10 2.7 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 34 38
10/06/08  9-10 N ND (2) J* 29 120 D(1)* ND (1) D (0.411) 22 7.9 9.8 26 ND (0.1) * ND (1) 12 ND (1) D (1) ND (2) * 38 38
SWMU1-WP-9 09/21/08  0-0.5 N ND (2) * 24 100 D(1)* ND (1) D (0.406) 26 7.6 8.2 29 ND (0.1) * 24 O 12 ND (1) D (1) ND (2) * 30 33
09/21/08 2-3 N ND (2) * 2.7 150 J D(1)* ND (1) D (0.407) 34J 95 15 2.3 ND (0.1) * 1.2 20J 25 O D (1) ND (2) * 35 34
09/21/08 2-3 FD ND (2.1) * 2.1 D(1)* ND (1) D (0.409) 20J 59J 10 27 ND (0.1) * ND (1) 12J ND (1) (1 D(2.1)* 32 34
09/21/08 5-6 N ND (2) * 4.2 75 ND (2) * ND (1) D (0.416) 39 13> 15 3.2 ND (0.1) * ND (2) * 26 1.3 ND (2) D (4.1)* 49 43
09/21/08 7-8 N ND (2.1) * 4.8 58 ND (2.1)*  ND (1) D (0.416) 28 10 14 35 ND (0.1) * ND (2.1) * 20 ND (1) ND (2.1) D (4.1)* 39 45
09/21/08  9-10 N ND (2) * 47 77 ND (2) * ND (1) D (0.411) 37 12 15 3.3 ND (0.1) * ND (2) * ND (1) ND (2) D (4.1)* 43 43
09/21/08  11-12 N ND (2.1) * 7.1 88 ND (5.2)* ND (1) D (0.422) 23 > 4 ND (0.11) * ND (5.2)* 51 > ND (1) ND (5.2) * D (10) * 56
09/21/08  13-14 N ND (2.1) * 5.3 91 ND (2.1)*  ND (1) D (0.423) 15> 22 > 4.9 ND (0.11) * ND (2.1) * ND (1) ND (2.1) ND (4.2) * 52
SWMU1-WP-10 10/05/08 0-0.5 N ND (2.1) * 4.4 150 ND (2.1)*  ND (1) 7.1 11 8.3 ND (0.1) * ND (2.1) * 15 ND (1) ND (2.1) ND (4.1) * 32 56

10/05/08© 2-3 N ND (2.1) * 5.3 180 ND (5.2)* ND (1) 8.8 ND (0.1) * ND (5.2) * 16 ND (1) ND (5.2) * D (10) * 39
10/05/08 5-6 N ND (2.1) * 5.5 81 ND (2.1)* ND(1.1)*  0.494J 8 12 3.6 ND (0.11) * ND (2.1) * 15 ND (1.1) ND (2.1) ND (4.3) * 33 53

10/05/08  9-10 N ND (2.1) * 48 110 ND (2.1)* ND(1.1)* (2.31 > 9.4 11 5.4 ND (0.11) * ND (2.1) * 18 ND (1.1) ND (2.1) ND (4.2) * 33
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TABLE B-1a

Sample Results: Metals

SWMU 1 - Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values g 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
SWMU1-WP-T3a 10/05/08  0-0.5 N ND (2) J* 26 110 ND (1) * ND (1)  ND (0.41) 25 10 11 2.8 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 38 39
10/05/08 2-3 N ND (2) * 2 92 ND (1) * ND (1)  ND (0.411) 18 9.2 12 2.9 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 32 35
10/05/08 5-6 N ND (2.1) * 4.1 82 ND (1.1)* ND (1.1)* ND (0.431) 26 11 16 34 ND (0.11) * ND (1.1) 19 ND (1.1) ND (1.1) ND (2.1) * 38 40
10/05/08 5-6 FD ND (2.1) * 42 80 ND (1.1)* ND (1.1)* ND (0.438) 26 10 15 37 ND (0.11) * 1.1 19 ND (1.1) ND (1.1) ND (2.1) * 38 39
10/05/08 7-8 N ND (2.1) * 6.1 86 ND (2.1)* ND (1.1)* ND (0.429) 38 12 44 ND (0.11) * ND (2.1) * ND (1.1) ND (2.1) ND (4.3) * 43 44
10/05/08  9-10 N ND (2) * 5.1 140 ND (2) * ND (1) ND(0.406) C 71 > 13 > 34 ND (0.1) * ND (1) ND (2) ND (4.1) * 44 42
10/05/08  11-12 N ND (2.1) * 7.1 92 ND (2.1)* ND(1) ND(0.42) 15 > A7 D 45 ND (0.1) * ND (2.1) * ND (1) ND (2.1) ND (4.2)* 42
10/05/08 13 -14 N ND (2.1) * 11 100 ND (5.3)* ND (1.1)* ND (0.424) 3.8 ND (0.11) * ND (5.3) * ND (1.1) ND (5.3) * ND (11) * 53 O 51
SSB-2 06/30/97 N ND (0.05) 74 7.9 27.3
06/30/97 N ND (0.05) 7.6 6.8 5.7 20.4
06/30/97 N ND (0.05) 10.1 9.4 7.9 27
06/30/97 10 N 46.4 ND (0.05) 9.7 1 3.1 ND (0.2) 11.7 20.2 27.3
SSB-3 06/30/97 N ND (0.05) 8.2 43 6 13.7
06/30/97 N ND (0.05) 13.2 95 10.4 21.4
06/30/97 6 N ND (0.05) 235 13.7 16.4 27.1
06/30/97 10 N 70 ND (0.05) 7.1 13.4 2.3 ND (0.2) 7.7 15.5 19.2
SSB-4 06/30/97 N ND (0.05) 10.1 3 3.9 11.9
06/30/97 N ND (0.05) 10.3 5.4
06/30/97 N ND (0.05) 12.4 6.9
06/30/97 10 N 93.9 ND (0.05) 11.9 2.1 ND (0.2) 7.4 19.3
SSB-5 06/30/97 N 0.06 521 > 13.5 7.8 39.6
06/30/97 3 N ND (0.05) 16 42
06/30/97 N ND (0.05) 14.9 6.4 115 >
06/30/97 10 N 89.6 ND (0.05) 316 7 1.75 ND (0.2) 7.7 18.7
WP-1 06/30/97 0 N 3.9 36 445
WP-2 09/18/97 0 N ND (0.5) 25.9 9.9
WP-3 09/18/97 0.5 N 13.2 5.6 50.3
09/18/97 2 N 0.41 273 O 18.3 50
WP-4 09/18/97 0 N 10.8 4
WP-5 09/18/97 0 N 351> 511 O 16.8 13.2 50.4
09/18/97 1 N 711D 15.4 10.2
09/18/97 2 N 15.8 12.9 51.9
09/18/97 3 N 10.1 45 229
09/18/97 4 N 13 D 20.6 419
WP-6 09/18/97 0 N 712> 12.4 57.9
09/18/97 1 N 5.8 46.5
09/18/97 2 N 11.9 10.5
WP-Bank1 11/23/98 0 N 55 > 10.3 38 234
WP-Bank2 11/23/98 0 N 272> 7.9
BANK-WP 11/13/98  Unknown N ND (0.51) 34.4 16.3 247 41.3
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TABLE B-1a

Sample Results: Metals

SWMU 1 - Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values g 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
Location Date Depth Sample Antimony Arsenic Barium Beryllium Cadmium ahromililm,t Chr;)r?illjm, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
(ft ng) Type exavalen Ota
WP-Floor 11/23/98  Unknown N 33 > 317 D 13.9 14 15.9 J
Bank - b 11/13/98  Unknown N 0.7 20.1 15 18.2 38.2
T-1 11/13/98  Unknown N ND (0.53) 15.9 13.1 13.2 38.6
11/13/98  Unknown N X 38.8 21.6
T-2 11/13/98  Unknown N ND (0.53) 21.2 12.4 16.2 44.7
11/13/98  Unknown N 0.6 14.2 13.1 43
T-3-B 11/13/98 0 N 31> 7.9
P-1 11/13/98  Unknown N ND (0.52) 12 12.7 9.2 29.4
11/13/98  Unknown N ND (0.53) 17.9 16.1 13.1 40.4
P-2Soil 11/13/98 -35 N ND (0.76) 33.2 6 5.6 6.4
11/13/98  Unknown N ND (0.52) 15 9.7 8.1 36.1
Category 3
PB-1 06/24/88 0-3 N ND (0.5)
PB-2 06/24/88 0-3 N ND (0.5) 38
06/24/88 0-3 FD ND (0.5) 37
PB-3 06/24/88 0-3 N 71D
PB-4 06/24/88 0-3 N ND (0.5) 25
Notes:

Category 1: Validated data suitable for all uses, including risk assessment and remedial action decisions.

Category 2: Validated data suitable for use in characterization of the chemicals of potential concern at the facility and to help define the
nature and extent of contamination.

Category 3: Validated data suitable only for use in qualitative characterization of the nature and extent of contamination.

Results greater than or equal to the interim screening level are circled; however, if the interim screening level is equal to the background value, only results greater than the interim screening level are circled.

© white powder sample.
* Reporting limits greater than or equal to the interim screening level.

- not analyzed

ft bgs feet below ground surface

mg/kg milligrams per kilogram

DTSC California Department of Toxic Substances Control

DTSC-SL DTSC Screening Levels

FD field duplicate

J concentration or reporting limit estimated by laboratory or data validation
primary sample

ND not detected at the listed reporting limit

NE not established

USEPA United States Environmental Protection Agency

1 Interim screening level is background value. If background value is not available then the interim screening value is the lower of the Ecological Comparison Value , residential DTSC-SL, or USEPA residential regional screening value.
2 United States Environmental Protection Agency (USEPA). 2017. Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites. November.

3 California Department of Toxic Substances Control (DTSC). 2018. Human Health Risk Assessment (HHRA) Note Number 3. January.

4 ARCADIS. 2008. "Technical Memorandum 3: Ecological Comparison Values for Metals and Polycyclic Aromatic Hydrocarbons in Soil." May 28.

5 CH2M HILL. 2009. "Final Soil Background Technical Memorandum at Pacific Gas and Electric Company Topock Compressor Station, Needles, California." May.

80of8

R:\PGEAlliance\Topock\Topock _DataGaps_Tables_RES.mdb\rptMetal .
Print Date: 5/7/2018



TABLE B-1b

Sample Results: Dioxins and Furans
SWMU 1 - Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Dioxin/Furans (ng/kg)

Interim Screening Level * : NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE 16 50 5.58
Residential Regional Screening Levels 2: NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE NE 4.8 NE
Residential DTSC-SL 3: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 50 NE
Ecological Comparison Values*: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 16 NE 16
Background 5: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 5.98 5.58 5.58
_ Depth Sample| 1234678 1234678 1234789 123478 123478 123678 123678 123789 123789 12378 12378 234678 23478 2378TCDD 2378TCDF  OCDD OCDF TEQAvian TEQHuman  TEQ
Location Date (ft bgs) Type HpCDD HpCDF HpCDF HxCDD HXCDF HxCDD HXCDF HxCDD HXCDF PeCDD PeCDF HXCDF PeCDF Mammals
Category 1
SWMU1-18 01/07/16  0-1 N 3,300 310 33 13 ND (0.53) 91 26 27 ND (0.61) ND(2.4) ND(0.37) ND (1,500) 2.7 ND (0.44) ND(0.13) 47,000 980
01/07/16  2-3 N 4.7 ND (0.2) ND (0.049) ND (0.092) ND (0.093) ND (0.091) ND (0.086) ND (0.086) ND (0.11) ND(0.085) ND(0.14) ND(3.3) ND(0.15) ND (0.062) ND (0.24) 49 0.97 J 0.47 0.37 0.37
01/07/16  5-6 N 353 ND (0.13) ND(0.16) ND (0.09) ND(0.12) ND (0.089) ND (0.11) ND (0.084) ND(0.5) ND (0.041) ND (0.048) ND (0.57) ND (0.052) ND (0.079) ND (0.24) 137 0.39 J 0.29 0.2 0.2
01/07/16  9-10 N 35J ND (0.2) ND(0.25) ND (0.073) ND(0.31) ND (0.079) ND (0.29) ND (0.075) ND (0.36) ND (0.063) ND (0.044) ND (0.87) ND (0.047) ND (0.075) ND (0.14) 23 ND (0.12) 0.27 0.23 0.23
SWMU1-19 01/09/16  0-1 N 80 451 ND (0.23) ND (0.82) ND (0.35) 3.3 ND (0.33) ND(L5) ND(041) ND(0.41) ND(0.27) ND(41) ND(0.29) ND(0.1) ND (0.31) 450 113 3 3.9 3.9
01/09/16  2-3 N 14,000 2,200 ND (41) 130 320 770 ND (24) 350 ND (30) ND (2.7) ND (12,000) 36 3.1 ND (0.91) 240,000 6,500
01/09/16  5-6 N 1,100 79 ND (3.7) 4.3 ND (2.1) 31 ND (1.9) 10 ND (2.4) ND(L5) ND(0.8) ND(360) ND(0.86) ND(0.13) ND(0.58) 16,000 230 25 O 41
01/09/16  9-10 N 3,300 170 25 17 ND (15) 120 ND (14) 45 ND (18) 33 ND (2,600) 17 ND (0.97) ND(0.59) 43,000 300
01/09/16  14-15 N 1,100 J 100 J 9.1J ND (6.4)J ND (6.2)J 40J ND (9.1) J 12 ND (7.1) J 3J ND (1.9)J ND(700)J  56J ND(0.48)J  09J 15,000 J 1203 51 O
01/09/16  19- 20 N 251 ND (2.4)J ND(2.8)J ND (0.11)J ND (0.11)J ND (0.12)J ND (0.24)J ND (0.27)J ND (0.13)J ND (0.079) J ND (0.087) J ND (29)J ND (0.13)J ND (0.07)J ND (0.046)J  340J 1.73 17 2 2
SWMU1-20 01/13/16 1-15 N 170 107 ND (0.9) ND(1.1)  ND (0.44) 73 ND (0.6) ND(2.6) ND(0.51) ND(0.87) ND(0.31) ND(33) ND(0.33) ND(0.44) ND(0.44) 1,100 25 3.4 5.5 5.5
01/13/16  2-3 N 63 313 ND (05) ND(1.7)  ND (0.62) 3.7 ND (0.81) 39J ND(0.19) ND(15) ND(0.33) ND(20) ND(0.36) ND(0.18) ND (0.15) 670 9.3J 2.8 3.7 3.7
01/13/16  5-6 N 2,200 220 16 23 ND (16) 100 ND (15) 69 ND (19) 8J ND (690)  ND (3.5) 1.2 ND (2.6) 24,000 380
01/13/16  9-10 N 13,000 1,500 150 75 350 730 59 170 36 31 > ND(25 ND(11,000) 75 4.6 ND (0.5) 160,000 5,700
01/13/16  14-15 N 1,900 160 ND (7.6) 117 ND (140) 67 ND (130) 21 ND (160) ND(25) ND(0.8) ND (1,300) 127 ND (0.46) ND (0.39) 46,000 200
01/13/16  19-20 N 4.8 ND (0.16) ND(0.19) ND (0.079) ND (0.21) ND (0.068) ND (0.18) ND (0.069) ND (0.24) ND (0.047) ND (0.069) ND(2.7) ND (0.069) ND (0.034) ND (0.066) ND(71)  ND (0.57) 0.29 0.29 0.29
SWMU1-21 01/26/16  0-1 N 10,000 1,100 49 J ND (12) 28 130 J ND(9.3) ND(12) ND(12) ND(26) ND(7.9) ND (220) 7.9 0.69 J ND (1.3) 140,000 13,000
01/26/16  2-3 N 19,000  ND(320)  ND (410) 160 89 1,000 150 350 ND (38) ND (61) ND (6,500) ND (66) 351 ND (6.8) 200,000 10,000
01/26/16  5-6 N 1,600 21 ND (10) 27 ND (1.9) 30 ND (1.8) 8.4 ND(2.2) ND(0.67) ND(.2) ND(260) ND(5.6) ND(0.28) ND(0.26) 12,000 44 23 O 41
01/26/16  9-10 N 130 ND (0.95) ND(0.39) ND(0.64) ND(0.21) ND(2.6) ND(0.19) ND(12) ND(0.24) ND(0.082) ND(0.21) ND(0.21) ND(0.22) ND (0.062) ND (0.11) 500 ND (1.3) 0.57 18 1.8
01/26/16  14-15 N 31 ND (0.2) ND(0.23) ND(0.18) ND(0.17) ND(0.15) ND(0.15) ND(0.16) ND(0.2) ND(0.077) ND (0.091) ND(3.7) ND(0.21) ND (0.05) ND (0.084) 110 113 0.48 0.68 0.68
01/26/16  19- 20 N 12J  ND(0.087) ND(0.34) ND(0.11) ND(0.074) ND(0.47) ND(0.15) ND(0.092) ND (0.084) ND (0.13) ND (0.066) ND(1.6) ND (0.077) ND (0.058) ND (0.066) 110 ND (1.3) 0.3 0.39 0.39
SWMU1-22 12/1715  0-1 N 240 J 173 ND(1.1)J ND(1.9)J ND (2.7)J 6.1J ND (2.3)J ND(2.8)J ND(3.2)J ND(0.36)J ND(0.99)J ND(24)J ND(0.64)J ND(0.26)J ND(1.5J  2,100J 313 3.9 6.2
SWMU1-23 12/17/15  0-1 N 480 J 39J 2.6 3J 3.9 137 2.7 58J ND (1.1) J 2.2 15J ND (71)J ND(1.1)J ND(0.38)J ND(1.1)J  5,200J 94 10 16
SWMU1-24 12/17/15  0-1 N 47,000J 5500 ND(71)J ND(540)J 1503 1,600 J 260  ND(470)J ND(38)J ND (80)J ND (4,000)J ND (81)J 7.4 360,000J  5,000J
SWMU1-25 01/26/16  0-1 N 140,000 ND (1,100) ND (1,400) 1,900 ND (400) 14,000 1,600 2,900 ND (470) ND (92) ND (140,000) 1,600 89 540,000 160,000
01/26/16  2-3 N 340 13 ND (1.8) 1.9 ND (0.89) 7.8 ND (0.82) ND (2.5) ND (1) ND(0.21) ND(0.35) ND(71) ND(0.38) ND(0.16) ND(0.22) 4,400 35 5.4 9.9
01/26/16  5-6 N 210 ND (5.6)  ND (1.3) 253 ND (0.85) 6.1J ND (0.79) 1.9 ND (1) ND(0.17) ND(0.53) ND(37) ND(0.57) ND(0.58)  0.65J 2,200 133 4.2 6.4
01/26/16  9-10 N 59 5.4 ND (0.42) ND (0.39) ND (0.85) 173 ND (1.1) ND(0.49) ND(0.4) ND(0.19) ND(0.16) ND(24) ND(0.18) ND (0.097) ND (0.14) 670 123 1.9 2.6 2.6
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TABLE B-1b

Sample Results: Dioxins and Furans

SWMU 1 - Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Dioxin/Furans (ng/kg)
Interim Screening Level *: NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE 16 50 5.58
Residential Regional Screening Levels 2: NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE NE 4.8 NE
Residential DTSC-SL 3: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 50 NE
Ecological Comparison Values *: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 16 NE 1.6
Background °: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 5.98 5.58 5.58
) Depth Sample| 1234678 1234678 1234789 123478 123478 123678 123678 123789 123789 12378 12378 234678 23478  2378TCDD 23,78-TCDF 0cDD OCDF TEQAvian  TEQ Human TEQ
Location Date (ft bgs) Type HpCDD HpCDF HpCDF HxCDD HXCDF HxCDD HXCDF HxCDD HXCDF PeCDD PeCDF HXCDF PeCDF Mammals
SWMU1-26 01/08/17 0-05 N 450 J 37 ND (9.4)  ND (0.39) ND (2) 123 ND (1.8) 2917 ND(2.3) ND(0.25) ND(0.98) ND(93) ND(0.79) ND(0.14) ND (0.62) 5,100 J 75 7.7 13 @
01/08/17 0-05 FD 1,200 J 70 5.7J 2.1 ND (3.4) 21 ND (3.1) 4 ND (4) ND (0.39) ND(0.38)  ND (140) ND (1) ND (0.11) ND (0.71) 8,000 J 150 12 26
01/08/17 2-3 N 46 ND (3.4) ND (0.6) ND(0.25) ND(0.13) ND(0.25) ND(0.12) ND(0.61) ND(0.15) ND(0.16) ND(0.16) ND(10) ND(0.51) ND(0.27) ND(1.2) 390 8.7J 17 15 15
01/08/17 5-6 N 410 61 8.3 ND (1.4) ND (1.4) 14 5.6J ND (2.6) ND(1.7) ND(0.68) ND(3.2) ND(420) ND(3.3) ND(0.12) 0.77J 7,100 120 @ 31 @
01/08/17 9-10 N 113 ND (2.8) ND (2) ND (0.57) 0.66 J ND (0.48)  ND (0.49) 0.99J ND (1.2) 0.33J 0.47J ND (1.7) ND(0.17) ND(0.11) 0.74J 80 ND (4.2) 1.7 1 1
01/08/17  14-15 N 197 ND (0.64) ND(0.45) ND (0.11) ND(0.11) ND(0.1) ND(0.096) ND(0.14) ND(0.19) ND(0.1) ND(0.11) ND(0.5) ND(0.11) ND (0.084) ND (0.31) 20J ND (0.26) 0.37 0.22 0.22
01/08/17  19-20 N ND (0.19) ND(0.37) ND(0.12) ND(0.13) ND(0.086) ND(0.13) ND(0.078) ND(0.15) ND(0.5) ND(0.12) ND(0.12) ND(0.68) ND(0.12) ND(0.12) ND (0.45) 117 ND (1) 0.49 0.26 0.26
SWMU1-27 01/07/17 0-05 N 210 22 ND (4.4) ND(1.1) ND(0.42) ND(0.37) ND(2.3) 3J ND(1.2) ND(0.53) ND (2.1) ND (78) ND (0.4) ND(0.13) ND (0.28) 2,100 56 5.9 7.9
01/07/17 2-3 N 34 ND (2.7) ND(0.23) ND (0.42) ND (0.42) 1117 ND (0.1) 0.74J ND (0.13) ND(0.13) ND(0.18) ND(5.9) ND(0.18) ND(0.12) ND (0.6) 250 ND (4.6) 1 1.1 1.1
01/07/17 5-6 N 150 17 ND (2.6) ND (0.63) ND (1.8) 4.2 ND (1.6) 23 ND(2.1) ND(0.92) ND(0.53) ND(44) ND(0.51) ND(0.11) ND (0.59) 1,600 35 4.3 5.9
01/07/17 9-10 N ND (1.8) ND(0.36) ND (0.064) ND (0.081) ND (0.071) ND (0.08) ND (0.065) ND(0.26) ND(0.17) ND(0.11) ND(0.093) ND (0.69) ND (0.098) ND (0.11) 0.27J ND (22)  ND (0.78) 05 0.24 0.24
01/07/17  14-15 N ND (0.28) ND (0.14) ND (0.62) 0.21J ND (0.24) ND (0.27) ND(0.057) ND (0.078) ND (0.42) ND(0.08) ND(0.072) ND(0.2) ND(0.075) ND(0.17) ND(0.69) ND (9.9) ND (1.3) 0.58 0.26 0.26
01/07/17  19-20 N ND (1.1) ND(0.45) ND(0.37) ND (0.048) ND (0.093) ND (0.047) ND (0.085) ND (0.075) ND (0.11) ND(0.092) ND (0.033) ND (0.096) ND(0.15) ND(0.09) ND(0.29) ND(12) ND(0.76) = ND(0.34) ND(0.17) ND (0.17)
SWMU1-28 02/14/17 0-05 N 150 14 ND (1.9) ND(0.55) ND(0.2) ND (2.6) ND (1.1) ND (1.7) ND (0.3) ND(0.27) ND(0.2) ND (25) ND (0.21) ND (0.073) ND (0.22) 1,000 57 2.2 3.8 3.8
02/14/17 0-05 FD 120 15 ND (1.9) ND (0.43) ND (0.56) 3517 ND (0.46) ND(0.42) ND(0.51) ND(0.13) ND(0.41) ND(26) ND(0.43) ND(0.071) ND(0.1) 1,000 59 2.2 3.6 3.6
02/14/117 2-3 N 33 6.4J ND (0.7) ND(0.27) ND (0.35) 137 ND (0.18) 0.87J ND (0.22) ND (0.32) ND (0.3) ND (8.7) ND(0.56) ND (0.061) ND (0.17) 230 ND (11) 1.3 15 15
SWMU1-29 02/16/17 0-05 N 2403 21 ND (1.7) ND (1.2) 1.6J 8.1J ND (0.92) 2817 ND (0.34) ND (0.62) ND(0.93)  ND (49) ND (1.1) ND(0.15) ND (0.57) 2,400 56 J 5 7.8
02/16/17 2-3 N 4,700 250 25 61 20 240 18 ND (110) 467 7437 ND (3,400) 7.1 ND (0.16) 2 48,000 J 320
02/16/17 5-6 N 400 29 2713 3.2 ND (2.9) 14 ND (1.6) 73 ND (0.27) ND(1.8) ND(0.68)  ND (190) 1.3 ND (0.11) 0.59J 4,700 48 15 19
02/16/17 9-10 N 380 23 2.3 ND (1.6) 2.4 9.2 ND (0.64)  ND (3.8) ND (0.4) ND(0.94) ND(0.16) ND(130) ND (0.45) ND(0.13) ND (0.39) 6,200 43 9.3 15 @

Notes:

Category 1: Validated data suitable for all uses, including risk assessment and remedial action decisions.

Category 2: Validated data suitable for use in characterization of the chemicals of potential concern at the facility and to help define the
nature and extent of contamination.

Category 3: Validated data suitable only for use in qualitative characterization of the nature and extent of contamination.

Results greater than or equal to the Interim Screening Level are circled.

-- not analyzed

ft bgs feet below ground surface

ng/kg nanograms per kilogram

DTSC-SL DTSC Screening Levels

DTSC California Department of Toxic Substances Control

FD Field Dupliicate

J concentration or reporting limit estimated by laboratory or data validation
JR estimated value, one or more input values is “R” qualified.

N Primary Sample

NA NA = not applicable

NE not established
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TABLE B-1b

Sample Results: Dioxins and Furans

SWMU 1 - Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

ND not detected at the listed reporting limit

R The result has been rejected; identification and/or quantitation could not be verified because critical QC specifications were not
met (e.g., a non-detect result obtained for an archive sample following a hold time of greater than one year).

USEPA USEPA = United States Environmental Protection Agency

1 For individual dioxins and furans, selected value is the lower of the ECV, residential DTSC-SL, or USEPA residential regional screening value, unless the background value is higher. For TEQ values, selected value is the DTSC-SL.

2 United States Environmental Protection Agency (USEPA). 2017. Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites. November.
3 California Department of Toxic Substances Control (DTSC). 2018. Human Health Risk Assessment (HHRA) Note Number 3. JanuaryCalifornia Department of Toxic Substances Control (DTSC). 2017. Human Health
Risk Assessment (HHRA) Note 2, Soil Remedial Goals for Dioxins and Dioxin-like Compounds for Consideration at California Hazardous Waste Sites. April.

4 ARCADIS. 2008. "Technical Memorandum 3: Ecological Comparison Values for Metals and Polycyclic Aromatic Hydrocarbons in Soil." May 28. ARCADIS. 2009. "Topock Compression Station - Final Technical
Memorandum 4: Ecological Comparison Values for Additional Dectected Chemicals in Soil." July 1.

5 CH2M. 2017. Revised Ambient Study of Dioxins and Furans at the Pacific Gas and Electric Company, Topock Compressor Station, Needles, California. October.

Calculations:

TEQ = Sum of Result xToxic equivalency factor (TEF), 1/2 reporting limit used for nondetects. If all Dioxins and Furans are nondetect, the final qualifier code is U.
TEQ Avian = Sum of Result x TEF, 1/2 reporting limit used for nondetects. If all Dioxins and Furans are nondetect, the final qualifier code is U.

TEQMammals = Sum of Result x TEF, 1/2 reporting limit used for nondetects. If all Dioxins and Furans are nondetect, the final qualifier code is U.

Teq Humans = Sum of Result x TEF, 1/2 reporting limit used for nondetects. If all Dioxins and Furans are nondetect, the final qualifier code is U.

30f3

R:\PGEAlliance\Topock\Topock _DataGaps_Tables RES.mdb\rptDioxins .
Print Date: 5/7/2018






TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL 4: NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values g 0.285 114 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
Category 1
AOC1-BCW1 09/20/08  0-0.5 N ND (2) * 43 160 ND (1) * ND (1)  ND (0.401) 23 6.4 11 75 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 26 44
09/20/08 2-3 N ND (2) * 8.4 160 ND (1) * ND (1)  ND (0.404) 25 9.4 15 2 ND (0.1) * ND (1) 19 ND (1) ND (1) ND (2) * 40 28
AOC1-BCW?2 10/04/08  0-05 N ND (2) * 34 96 ND (1) * ND (1)  ND (0.403) 21 6 76 37 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2) * 23 40
10/04/08 2-3 N ND (2) * 3.1 110 ND (1) * ND (1)  ND (0.407) 34 7.1 9.2 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 30 39
10/04/08 5-6 N ND (2) * 3.1 100 ND (1) * ND (1)  ND (0.404) 35 7.1 8.8 44 ND (0.1) * 15 > 12 ND (1) ND (1) ND (2) * 28 41
10/04/08  9-10 N ND (2.1) * 38 120 ND (1.1)* ND (1.1)* ND (0.426) 20 8.7 8.1 38 ND (0.1) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1)* 38 39
AOC1-BCW3 10/04/08 0-0.5 N ND (2) * 44 140 ND (1) * ND (1) 0.416 25 6.4 11 7.3 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 27 51
10/04/08 2-3 N ND (2) * 3.2 99 ND (1) * ND (1)  ND (0.404) 25 75 9.8 4 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 30 38
10/04/08 5-6 N ND (2.1) * 42 170 ND(2.1)* ND(1) ND(0.415) 23 11 9.6 2.2 ND (0.1) * ND (2.1) * 14 ND (1) ND (2.1) ND (4.1)* 36 43
10/04/08  9-10 N ND (2.1) * 4 120 ND (1.1)* ND (1.1)* ND (0.421) 21 9 8.5 2.2 ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1)* 36 38
10/04/08  9-10 FD ND (2.1) * 4.2 130 ND (1.1)* ND (1.1)* ND (0.424) 22 9.3 8.8 2.3 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1)* 37 41
AOC1-BCW4 10/04/08  0-05 N ND (2) * 4.4 180 ND (1) * ND(1) 13 > 36 8.3 13 ND (0.1) * ND (1) 16 ND (1) ND (1) ND (2) * 33
10/04/08 2-3 N ND (2) * 2.9 76 ND (1) * ND (1)  ND (0.407) 24 5.8 8.3 36 ND (0.1) * ND (1) 9.5 ND (1) ND (1) ND (2) * 23 33
10/04/08 5-6 N ND (2.1) * 4 60 ND (1) * ND (1)  ND (0.416) 23 9.4 8.4 2.7 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2.1)* 37 45
10/04/08  9-10 N ND (2.1) * 5.1 81 ND (2.1)* ND(1.1)* ND (0.426) 22 9.7 76 2.3 ND (0.11) * ND (2.1) * 15 ND (1.1) ND (2.1) ND (4.3) * 35 42
AOC1-BCW5 10/04/08  0-0.5 N ND (2) * 37 160 ND (1) * ND (1) 0.445 35 8.7 12 6 ND (0.099) * ND (1) 15 ND (1) ND (1) ND (2) * 34 46
10/04/08 2-3 N ND (2) * 35 130 ND (1) * ND (1)  ND (0.407) 31 7.4 9.6 7 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 30 42
10/04/08 5-6 N ND (2.1) * 3.9 120 ND (1) * ND (1)  ND (0.42) 26 9.9 8.4 2.7 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2.1)* 41 44
10/04/08  9-10 N ND (2.1) * 47 110 ND (2.1)* ND(1) ND (0.425) 22 9.2 ND (7.4) 3.2 ND (0.11) * ND (2.1) * 15 ND (1) ND (2.1) ND (4.2) * 35 40
10/04/08  9-10 FD ND (2.1) * 47 110 ND (2.1)* ND (1.1)* ND (0.427) 24 9 ND (7.3) 3 ND (0.11) * ND (2.1) * 15 ND (1.1) ND (2.1) ND (4.2) * 34 40
AOC1-BCW6 08/22/08% 0-05 N ND(5.7)* 13 > 320 ND (2.8)* ND (2.8)* ) 7.7 22 > 23> ND(.14)*  ND(28)* 18 ND (2.8)*  ND (2.8) ND (5.7) * 37
08/22/08% 2-3 N ND (5.8) * 9.3 230 ND (2.9)* ND(2.9)* ND (0.608) 21 6.3 14 ND (0.14) * ND (2.9) * 13 ND (2.9) * ND (2.9) ND (5.8) * 31 50
AOC1-T1a 10/16/08  0-05 N ND (2) * 6.5 100 ND (2) * ND (1)  ND (0.406) 19 73 11 49 ND (0.1) * ND (2) * 14 ND (1) ND (2) ND (4) * 30 38
10/16/08 2-3 N ND (2) * 3.2 120 ND (1) * ND (1)  ND (0.404) 27 7.7 8.6 38 ND (0.1) * 2 O 13 ND (1) ND (1) ND (2) * 29 37
10/16/08 5-6 N ND (2) * 35 110 ND (1) * ND (1)  ND (0.405) 26 7.2 9.5 3.4 ND (0.1) * 2 > 12 ND (1) ND (1) ND (2) * 29 34
10/16/08  9-10 N ND (2) * 2.4 88 ND (1) * ND (1)  ND (0.404) 14 73 75 14 ND (0.1) * ND (1) 9.5 ND (1) ND (1) ND (2) * 29 32
AOC1-T1b 10/16/08  0-0.5 N ND (2) * 2.9 88 ND (1) * ND (1)  ND (0.405) 8.4 9 3.1 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 36 31
10/16/08  0-0.5 FD ND (2) * 2.8 86 ND (1) * ND (1)  ND (0.405) 334 8.2 10 3.2 ND (0.1) * ND (1) 16 ND (1) ND (1) ND (2) * 35 32
10/16/08 2-3 N ND (2.1) * 2.9 210 ND (1) * ND (1)  ND (1.94)* 75 12 3.9 ND (0.1) * ND (1) 16 ND (1) ND (1) ND (2.1) * 33
10/16/08 5-6 N ND (2) * 3 99 ND (1) * ND (1) 0.402 28 7.2 9 32 ND (0.1) * 17 D 12 ND (1) ND (1) ND (2) * 31 31
10/16/08  9-10 N ND (2) * 26 120 ND (1) * ND (1)  ND (0.402) 8 11 26 ND (0.1) * 5 14 ND (1) ND (1) ND (2) * 30 32
AOC1-T1c 10/16/08  0-05 N ND (2) * 3.2 120 ND (1) * ND (1) 0.601 74 13 75 ND (0.1) * 11 ND (1) ND (1) ND (2) * 33 53
10/16/08 2-3 N ND (2.1) * 26 150 ND (1) * ND (1) 8 ND (0.1) * 25 > 11J ND (1) ND (1) ND (2.1)* 33
10/16/08 2-3 FD ND (2.1) * 3 170 ND (1) * ND (1) 8.2 C32J> ND@O.MN)* 22 > 14J ND (1) ND (1) ND (2.1)* 29
10/16/08 5-6 N ND (2) * 3.1 97 ND (1) * ND (1) 0.446 7.2 15 5 ND (0.1) * 3 O 12 ND (1) ND (1) ND (2) * 27 44
10/16/08  9-10 N ND (2.1) * 2.8 120 ND (1) * ND (1)  ND (0.418) 20 8.6 11 1.9 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1)* 33 38
10f 14
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL 4: NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values . 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ": NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
AOC1-T2a 10/05/08 0-0.5 N ND (2) * 110 ND (1) * ND (1)  ND (0.403) 26 7.1 10 48 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 30 38
10/16/08 2-3 N ND (2) * 120 ND (2) * ND (1)  ND (0.407) 28 8.7 10 4 ND (0.1) * ND (2) * 15 ND (1) ND (2) ND (4) * 32 42
10/16/08 5-6 N ND (2) * 27 110 ND (1) * ND (1)  ND (0.405) 19 8.1 8.3 2.4 ND (0.1) * 1.1 11 ND (1) ND (1) ND (2) * 28 35
10/16/08  9-10 N ND (2.1) * 2.9 110 ND (1) * ND (1)  ND (0.416) 15 74 7.1 2.1 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2.1) * 27 36
AOC1-T2b 10/16/08 0-0.5 N ND (2) J* 3.6 120 ND (1) * ND (1)  ND (0.408) 26 7.3 9.3 3.2 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 28 39
10/16/08 2-3 N ND (2.1) * 93 ND (1) * ND (1)  ND (0.414) 26 6.9 10 3 ND (0.1) * 11 ND (1) ND (1) ND (2.1) * 23 33
10/16/08 5-6 N ND (2) * 89 ND (1) * ND (1) ND(0.407) 53 > 6.7 8.7 24 ND (0.1) * @ 12 ND (1) ND (1) ND (2) * 25 32
10/16/08  9-10 N ND (2.1) * 2.4 99 ND (1) * ND (1)  ND (0.415) 18 8.4 8.5 1.8 ND (0.1) * 1.3 12 ND (1) ND (1) ND (2.1) * 27 33
10/16/08  9-10 FD ND (2.1) * 2.3 110 ND (1) * ND (1)  ND (0.413) 18 8.2 9.6 1.6 ND (0.1) * 1.2 13 ND (1) ND (1) ND (2.1) * 29 35
AOC1-T2¢c 10/08/08 0-0.5 N ND (2) J* 37 88 ND (1) * ND (1) 6.3 10 5.1 ND (0.1) * ND (1) 1 ND (1) ND (1) ND (2) * 26 44
10/08/08 2-3 N ND (2) * 3.1 130 ND (1) * ND (1)  ND (0.416) 8.4 11 3.3 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2) * 34 33
10/08/08 5-6 N ND (2) * 23 81 ND (1) * ND (1)  ND (0.412) 22 7.2 9.1 1.8 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 31 28
10/08/08  9-10 N ND (2.1) * 37 40 ND (1) * ND (1)  ND (0.419) 24 9.3 9.7 2.6 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2.1) * 35 40
AOC1-T2d 10/07/08  0-0.5 N ND (2) * 3 100 ND (1) * ND (1)  ND (0.408) 8.2 10 2.9 ND (0.1) * 14 ND (1) ND (1) ND (2) * 36 36
10/07/08 2-3 N ND (2.1) * ND (1) 120 ND (1) * ND(1) (573D 75 13 4.7 ND (0.1) * @ 11 ND (1) ND (1) ND (2.1) * 34
10/07/08 5-6 N ND (2.1) * ND (1) 84 ND (1) * ND (1) 6.9 11 3.9 ND (0.1) * 1.1 11 ND (1) ND (1) ND (2.1)* 26
10/07/08  9-10 N ND (2.1) * 45 86 ND (2.1)*  ND (1) 10 14 3.1 ND (0.1) * ND (2.1) * 15 ND (1) ND (2.1) ND (4.2) * 33
10/07/08  19-20 N ND (2.1) * 5.8 56 ND (2.1)* ND (1.1)* ND (0.423) 26 10 9.2 3 ND (0.11) * ND (2.1) * 16 ND (1.1) ND (2.1) ND (4.2) * 38 45
10/07/08 29 -30 N ND (2.1) * 6.2 38 ND (2.1)* ND(1) ND (0.424) 21 8.5 8.9 27 ND (0.1) * ND (2.1) * 14 ND (1) ND (2.1) ND (4.2) * 31 37
10/07/08 29 -30 FD ND (2.1) * 9.7 40 ND (5.3)* ND (1.1)* ND (0.423) 24 8.7 ND (11) 2.2 ND (0.11) * ND (5.3) * 16 ND (1.1) ND (5.3) * ND (11) * 34 36
10/07/08 39 -40 N ND (2.1) * 6.4 79 ND (2.1)* ND(1.1)* ND (0.431) 22 8.9 11 3.6 ND (0.11) * ND (2.1) * 16 ND (1.1) ND (2.1) ND (4.3) * 34 42
10/07/08 49 -50 N ND (2.1) * 4.1 62 ND (1.1)* ND (1.1)* ND (0.425) 28 9.3 10 2.1 ND (0.11) * ND (1.1) 17 ND (1.1) ND (1.1) ND (2.1) * 36 38
10/08/08 59 - 60 N ND (2) * 5.3 36 ND (2) * ND (1)  ND (0.406) 39 9 9.8 2.2 ND (0.1) * 13 ND (1) ND (2) ND (4) * 33 32
10/08/08 69 - 70 N ND (2.2) * 44 41 ND (1.1)* ND (1.1)* ND (0.435) 18 9.1 9.8 2.8 ND (0.11) * 2.2 13 ND (1.1) ND (1.1) ND (2.2) * 31 31
AOC1-T2e 10/16/08 0-0.5 N ND (2) * 29 98 ND (1) * ND (1)  ND (0.405) 34 75 9.3 34 ND (0.1) * @ 13 ND (1) ND (1) ND (2) * 29 36
10/16/08 2-3 N ND (2) * 2.9 87 ND (1) * ND (1)  ND (0.408) 30 6.9 8.4 3.2 ND (0.1) * 12 ND (1) ND (1) ND (2) * 27 30
10/16/08 2-3 FD ND (2) * 3.1 90 ND (1) * ND (1)  ND (0.408) 32 7.1 8 3.2 ND (0.1) * 1.3 12 ND (1) ND (1) ND (2) * 27 33
10/16/08 5-6 N ND (2) * 2.6 98 ND (1) * ND (1)  ND (0.402) 7 8.4 2.3 ND (0.1) * 12 ND (1) ND (1) ND (2) * 26 32
10/16/08  9-10 N ND (2.1) * 2.5 100 ND (1) * ND (1)  ND (0.415) 20 6.4 4.9 1.1 ND (0.1) * 1.1 9 ND (1) ND (1) ND (2.1) * 24 27
AOC1-T3a 10/05/08 0-0.5 N ND (2) * 4.1 150 ND (1) * ND (1)  ND (0.403) 24 7.8 11 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 33 47
10/17/08 2-3 N ND (2) * 4.4 110 ND (1) * ND (1)  ND (0.407) 19 7.1 9 4.2 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 29 37
10/17/08 5-6 N ND (2) * 4.2 110 ND (1) * ND (1)  ND (0.405) 23 7 12 ND (0.1) * @ 12 ND (1) ND (1) ND (2) * 28 39
10/17/08  9-10 N ND (2) * 29 99 ND (1) * ND (1)  ND (0.406) 15 7.2 10 1.9 ND (0.1) * ND (1) 9.8 ND (1) ND (1) ND (2) * 26 33
AOC1-T3b 10/05/08 0-0.5 N ND (2) * 2.6 78 ND (1) * ND (1)  ND (0.402) 23 7 8 3.1 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 35 29
10/17/08 2-3 N ND (2.1) * 3.1 120 ND (1) * ND(1) 2770 6.5 13 ND (0.11) * ND (1) 12 ND (1) ND (1) ND (2.1) * 26
10/17/08 5-6 N ND (2) * 2.3 92 ND (1) * ND (1)  ND (0.405) 7 8.6 2.3 ND (0.1) * 12 ND (1) ND (1) ND (2) * 25 34
10/17/08  9-10 N ND (2) * 2.7 110 ND (1) * ND (1)  ND (0.41) 17 7.3 7.7 1.7 ND (0.1) * 1.1 9.4 ND (1) ND (1) ND (2) * 28 31
10/17/08  9-10 FD ND (2.1) * 25 110 ND (1) * ND (1)  ND (0.412) 16 7.2 6.5 1.9 ND (0.1) * 1.1 9.5 ND (1) ND (1) ND (2.1) * 29 32
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1' 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
AOC1-T3c 10/05/08 0-0.5 N ND (2) * 46 130 ND (1) * ND (1) 0.42 27 6.5 1 7 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 29 46
10/05/08 2-3 N ND (2) * 35 98 ND (1) * ND (1)  ND (0.41) 30 8.9 9.7 34 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 33 39
10/05/08 5-6 N ND (2) * 37 130 ND (1) * ND (1) 8.8 12 5.8 ND (0.1) * 14 ND (1) ND (1) ND (2) * 34
10/05/08  9-10 N ND (2) * 27 94 ND (1) * ND (1) D (0.403) 19 8.2 10 2.4 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 32 36
AOC1-T4a 10/03/08 0-0.5 N ND (2) * 4.2 120 ND (1) * ND (1) D (0.402) 28 7.3 11 5.5 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 26 51
10/03/08 2-3 N ND (2) * 3.9 99 ND (1) * ND (1) D (0.407) 26 77 10 4 ND (0.1) * ND (1) 14 ND (1) D (1) ND (2) * 31 40
10/03/08 5-6 N ND (2) * 4 89 ND (1) * ND (1) D (0.409) 25 8.3 11 3.3 ND (0.1) * ND (1) 14 ND (1) (1) ND (2) * 34 40
10/03/08  9-10 N ND (2) * 37 160 ND (1) * ND (1) 0.525 26 6.9 9.6 43 ND (0.1) * ND (1) 12 ND (1) (1) ND (2) * 28 36
AOC1-T4b 10/02/08 0-0.5 N ND (2) * 29 83 ND (1) * ND (1) 21 6.3 75 26 ND (0.1) * ND (1) 10 ND (1) D (1) ND (2) * 22 29
10/02/08 2-3 N ND (2) * 37 120 ND (1) * ND (1) D (0.412) 29 7.6 12 ND (0.1) * ND (1) 13 ND (1) D (1) ND (2) * 33 46
10/02/08 2-3 FD ND (2) * 35 110 D(1)* ND (1) D (0.408) 28 7.2 11 7J ND (0.1) * ND (1) 13 ND (1) (1) ND (2) * 31 50
10/02/08 5-6 N ND (2.1) * 36 110 D(1)* ND (1) D (0.419) 24 9.9 9.6 32 ND (0.1) * ND (1) 13 ND (1) (1 ND (2.1)* 33 39
10/02/08  9-10 N ND (2.1) * 3.2 100 D(1)* ND (1) D (0.415) 19 7.7 8.8 2.4 ND (0.1) * ND (1) 12 ND (1) (1) ND (2.1) * 31 37
AOC1-T4c 10/04/08 0-0.5 N ND (2) J* 4.2 100 D(1)* ND (1) D (0.403) 19 5.5 22 > 5.9 ND (0.1) * ND (1) 9.4 ND (1) ND (1) ND (2) * 25 33
10/04/08 2-3 N ND (2) * 38 130 ND (1) * ND (1) 0.816 27 8.9 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 38
10/04/08 5-6 N ND (2) * 33 150 D(1)* ND (1) 28 9.2 21 > ND (0.1) * 13 13 ND (1) ND (1) ND (2) * 36 7o
10/04/08  9-10 N ND (2.1) * 3.1 120 D(1)* ND (1) D (0.413) 27 8.3 13 5.8 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1) * 35 47
AOC1-T5a 10/04/08 0-0.5 N ND (2) * 3.1 150 D(1)* ND (1) D (0.402) 21 7.8 13 4 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 33 41
10/04/08 2-3 N D(2)* 2.8 95 ND (1) * ND (1) D (0.403) 39 10 3.2 ND (0.099) * ND (1) 13 ND (1) ND (1) ND (2) * 32 38
10/04/08 5-6 N D(2)* 3.8 99 ND (1) * ND (1) D (0.405) 35 3.4 ND (0.1) * @ 17 ND (1) ND (1) ND (2) * 32 38
10/04/08  9-10 N D(2)* 2.6 110 ND (1) * ND (1) D (0.411) 24 74 1 3.6 ND (0.1) * ND (1) 1 ND (1) ND (1) ND (2) * 30 38
10/04/08  9-10 FD D(2)* 24 110 D(1)* ND (1) D (0.409) 27 7.8 1 3.1 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 30 38
AOC1-T5b 10/04/08 0-0.5 N ND (2) J* 24 73 D(1)* ND (1) D (0.402) 26 6.8 11 4.9 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 28 33
10/04/08 2-3 N ND (2) * 3.3 110 D(1)* ND (1) 0.452 7.2 95 44 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 32 38
10/04/08 5-6 N ND (2) * 34 120 D(1)* ND (1) 0.596 7.9 9.8 48 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 31 41
10/04/08  9-10 N ND (2) * 35 120 D(1)* ND (1)  ND (0.409) 23 9.6 13 3.4 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 39 41
AOC1-T5¢ 10/04/08 0-0.5 N ND (2) * 37 140 D(1)* ND (1)  ND (0.403) 15 6.7 8.8 5.8 ND (0.1) * ND (1) 8.7 ND (1) ND (1) ND (2) * 27 37
10/04/08 2-3 N ND (2) * 3.3 150 D(1)* ND (1) 31 8.6 12 75 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 35 53
10/04/08 5-6 N ND (2) * 3.1 130 D(1)* ND (1) 0.641 36 7.2 12 11>  ND(0.099) * ND (1) 11 ND (1) ND (1) ND (2) * 31 49
10/04/08  9-10 N ND (2) * 35 130 D(1)* ND (1) 0.478 21 7.7 9.8 3.9 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 32 39
AOC1-T6a 09/30/08 0-0.5 N ND (2) * 3.2 96 D(1)* ND (1) D (0.402) 20 6.3 11 5.6 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 28 47
09/30/08 2.5-3 N ND (2) * 3.2 110 D(1)* ND (1) D (0.408) 20 6.9 8.9 5.6 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 29 36
09/30/08 25-3 FD ND (2) * 3.1 100 D(1)* ND (1) D (0.407) 21 6.6 8.8 5.4 ND (0.1) * ND (1) 1 ND (1) ND (1) ND (2) * 31 40
09/30/08 5.5-6 N ND (2) * 2.3 94 D(1)* ND (1) D (0.408) 16 7.2 7.9 3.9 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2) * 33 34
09/30/08  9.5-10 N ND (2) * 3.2 110 D(1)* ND (1)  ND (0.41) 20 7 8.7 12> ND(0.1)* ND (1) 11 ND (1) ND (1) ND (2) * 32 40
AOC1-T6b 09/30/08 0-0.5 N ND (2) * 3 110 D(1)* ND (1) D (0.401) 26 6.3 9 5.5 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2) * 31 41
09/30/08 25-3 N ND (2) * 3.4 130 D(1)* ND (1) D (0.404) 18 5.7 7.1 44 ND (0.1) * ND (1) 8.5 ND (1) ND (1) ND (2) * 25 29
09/30/08 55-6 N ND (2) * 29 100 D(1)* ND (1) D (0.404) 22 73 10 32 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 30 36
09/30/08 9.5-10 N ND (2) * 2.8 94 ND (1) * ND (1) D (0.405) 25 7 9.3 3.1J ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 30 37
09/30/08  9.5-10 FD ND (2) * 3 110 ND (1) * ND (1) D (0.404) 27 7.9 10 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 33 39
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TABLE B-2a
Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 114 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
AOC1-Téc 09/30/08 0-0.5 N ND (2) * 2.9 81 D(1)* ND (1) D (0.401) 18 6.4 8.7 3.2 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2) * 25 39
09/30/08 2.5-3 N ND (2) * 5.1 94 D(1)* ND (1) D (0.407) 26 6.6 97 5.1 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 29 37
09/30/08 55-6 N ND (2) * 2.4 110 D(1)* ND (1) D (0.406) 21 9 9.4 2.9 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 32 37
AOC4-1 10/14/08  0-0.5 N ND (2) J* 37 D(1)* ND (1) 0.49 6.7 16 ND (0.1) * ND (1) 19 ND (1) ND (1) ND (2) * 23 48
10/14/08  0.5-1 N ND (2) * 4 120 D(1)* ND (1)  ND (0.404) 32 9.6 13 ND (0.1) * ND (1) 17 ND (1) ND (1) ND (2) * 32 47
10/14/08 2-3 N ND (2) * 36 120 D(1)* ND (1)  ND (0.405) 20 74 12 17 > ND(0.1)* ND (1) 13 ND (1) ND (1) ND (2) * 30 39
AOC1-1 01/23/16  0-0.5 N ND (2.1) * 35 93 D(1)* ND(1) 12 D 6.8 14 5.4 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2.1)* 31
01/23/16 2-3 N ND (2) * 25 120 D(1)* ND (1) 7.6 14 45 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 35
01/23/16 5-6 N D(2)* 2.3 130 D(1)* ND (1) ND (0.2) 15 7 9 26 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2) * 31 34
01/23/16  9-10 N D(2)* 15 99 D(1)* ND (1) ND (0.2) 17 77 9.6 2.1 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 36 35
01/23/16  14-15 N D(2)* 1.8 130 D(1)* ND (1) ND (0.2) 18 9 11 1.8 ND (0.1) * ND (1) 15J ND (1) ND (1) ND (2) * 32 36
01/23/16  14-15 FD D(2)* 15 130 D(1)* ND (1) ND (0.2) 19 8.5 12 1.9 ND (0.1) * ND (1) 124 ND (1) ND (1) ND (2) * 35 36
01/24/16  19-20 N ND (2) * 1.1 100 D(1)* ND (1) ND (0.2) 18 8.7 9 13 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 36 39
01/24/16  29-30 N ND (2.1) * 15 100 D(1)* ND (1)  ND (0.21) 16 9.5 12 2.3 ND (0.1) * ND (1) 12 ND (1) D (1) ND (2.1)* 36 41
AOC1-2 01/23/16  0-0.5 N ND (2.1) * 2.2 110 D(1)* ND (1)  ND(0.21) 20 7.9 9.1 42 ND (0.1) * ND (1) 15 ND (1) D (1) ND (2.1) * 35 38
01/23/16 2-3 N ND (2) J* 1.7 180 D(1)* ND (1) ND (0.2) 18 J 8 9.1 1.9 ND (0.1) * ND (1) 12 ND (1) J ND (1) ND (2) * 31 36
01/23/16 5-6 N ND (2) * 1.7 130 ND (1) * ND (1) ND (0.2) 19 8.7 11 1.8 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 32 36
01/23/16  9-10 N D(2)* ND (1) 74 ND (1) * ND (1) ND (0.2) 18 6.7 6.3 1 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 25 28
01/23/16  14-15 N ND (2) * ND (1) 92 ND (1) * ND (1) ND (0.2) 13 7.9 8.1 1 ND (0.1) * ND (1) 8.5 ND (1) ND (1) ND (2) * 35 34
01/23/16  19-20 N ND (2) * 15 73 ND (1) * ND (1) ND (0.2) 16 J 7.8 7.7 15 ND (0.1) * ND (1) 12J ND (1) ND (1) ND (2) * 30 35
01/23/16  20-30 FD ND (2) * 14 84 ND (1) * ND (1) ND (0.2) 134 76 8 1.3 ND (0.1) * ND (1) 9.4 ND (1) ND (1) ND (2) * 33 36
01/23/16  29-30 N ND (2) * 1.1 94 ND (1) * ND (1) ND (0.2) 15 7.8 76 1.2 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 31 31
AOC1-3 01/25/16  0-0.5 N ND (2.1) * 3 100 ND (1) * ND (1) 7.9 13 3.7 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2.1)* 37
01/25/16 2-3 N ND (2) * 2.4 110 ND (1) * ND(1) 37 > 8.6 11 33 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 36
01/25/16 5-6 N ND (2) * 1.2 130 ND (1) * ND (1) ND (0.2) 24 8.6 14 15 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 37 39
01/25/16  9-10 N ND (2) * 1.3 97 ND (1) * ND (1) ND (0.2) 13 75 7.7 14 ND (0.1) * ND (1) 8.9 ND (1) ND (1) ND (2) * 33 32
01/25/16  14-15 N ND (2) * 1.8 110 ND (1) * ND (1) ND (0.2) 17 8.1 10 14 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 38 40
01/25/16  14-15 FD ND (2) * 14 110 ND (1) * ND (1) ND (0.2) 19 8.3 9.8 13 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 37 43
01/25/16  19-20 N ND (2) * 15 120 ND (1) * ND (1) ND (0.2) 19 9.5 11 1.6 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 42 38
01/25/16  29-30 N ND (2) * 13 66 ND (1) * ND (1) ND (0.2) 15 75 11 2.2 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 34 34
01/25/16  39-40 N ND (2.2) * 2.7 40 D(1.1)* ND(1.1)* ND(0.22) 22 97 10 1.7 ND (0.11) * ND (1.1) 18 ND (1.1) ND (1.1) ND (2.2) * 35 39
01/25/16  49-50 N ND (2.1) * 2.8 42 ND (1.1)* ND (1.1)* ND (0.21) 23 11 14 2.3 ND (0.11) * ND (1.1) 19 ND (1.1) ND (1.1) ND (2.1)* 45 42
01/25/16 59 - 60 N ND (2.1)* 4 42 ND (1.1)* ND(1.1)* ND (0.21) 39 10 14 22 ND (0.11) * ND (1.1) 23 ND (1.1) ND (1.1) ND (2.1)* 45 42
01/26/16 69 -70 N ND (2.1) * 2.2 64 ND (1) * ND (1)  ND (0.21) 20 8.9 15 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2.1)* 35 38
01/26/16  79-80 N ND (2.1) * 24 86 ND (1) * ND (1)  ND (0.21) 17 7.1 13 1.3 ND (0.11) * ND (1) 13 ND (1) ND (1) ND (2.1)* 29 31
40f 14
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 52 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
AOC1-4 01/23/16  0-0.5 N ND (2) * 1.9 82 ND (1) * ND (1) ND (0.2) 13 6.7 7 1.9 ND (0.1) * ND (1) 9 ND (1) ND (1) ND (2) * 26 35
01/23/16 2-3 N ND (2) * 2 110 ND (1) * ND (1) ND (0.2) 19 77 8.7 3 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 32 30
01/23/16 5-6 N ND (2) * 1.8 84 ND (1) * ND (1) ND (0.2) 14 6.8 10 2.9 ND (0.1) * ND (1) 9.5 ND (1) ND (1) ND (2) * 30 31
01/23/16  9-10 N ND (2) * 1.8 90 ND (1) * ND (1) ND (0.2) 14 7 9.3 2.2 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 31 33
01/23/16  14-15 N ND (2) * 1.8 95 ND (1) * ND (1) ND (0.2) 35 76 9.1 2 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 33 35
01/23/16 19-20 N ND (2) * 1.6 99 ND (1) * ND (1) ND (0.2) 16 8.4 8.4 1.2 ND (0.1) J* ND (1) 12 ND (1) ND (1) ND (2) * 33 37
01/23/16  19-20 FD ND (2) J* 1.6 110 J ND (1) * ND (1) ND (0.2) 21 9.9 11 13 ND (0.1) * ND (1) 15 ND (1) J ND (1) ND (2) * 39 43J
01/23/16  29-30 N ND (2.1) * 25 ND (1.1)* ND (1.1)* ND (0.21) 16 8.1 7.9 2.2 ND (0.1) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1)* 32 39
AOC1-5 01/09/17 0-05 N ND (2.1) * 1.3 65 ND (1) * ND (1)  ND(0.21) 14 7.2 7.3 15 ND (0.1) * ND (1) 9.7 ND (1) J ND (1) ND (2.1) * 28 26
01/09/17 2-3 N ND (2.1) * 1.6 76 ND (1) * ND (1)  ND(0.21) 24 8.8 8.7 ND (1) ND (0.1) * ND (1) 12 ND (1) J ND (1) ND (2.1)* 42 32
01/09/17 5-6 N ND (2.1) * 14 77 ND (1) * ND (1)  ND (0.21) 19 7.6 7.9 2.1 ND (0.1) * ND (1) 10 ND (1) J ND (1) ND (2.1)* 27 45
01/09/17  9-10 N ND (2.1) * ND (1) 110 ND (1) * ND (1)  ND (0.21) 13 7.2 95 ND (1) ND (0.1) * ND (1) 8.6 ND (1) J ND (1) ND (2.1) * 29 28
01/09/17  14-15 N ND (2.1) * 1.7 51 ND (1.1)* ND(1.1)* ND (0.21) 18 8.4 8.3 1.9 ND (0.11) * ND (1.1) 13 ND (1.1) J ND (1.1) ND (2.1)* 29 34
AOC1-6 01/09/17 0-0.5 N ND (2.1) * 1.8 69 ND (1) * ND (1) 0.22 23 8.4 1 2.9 ND (0.1) * ND (1) 1 ND (1) J ND (1) ND (2.1) * 30 34
01/09/17 2-3 N ND (2.1) * 1.1 60 ND (1) * ND (1) ND (0.21) 17 7.1 6.7 1.2 ND (0.1) * ND (1) 9.4 ND (1) J ND (1) ND (2.1) * 25 27
01/09/17 5-6 N ND (2.1) * 1.3 92 ND (1) * ND (1) ND (0.21) 14 8.3 8.8 ND (1) ND (0.1) * ND (1) 9.4 ND (1) J ND (1) ND (2.1) * 29 30
01/09/17 9-10 N ND (2.1) * 2.1 50 ND (1) * ND (1) ND (0.21) 21 9.9 8.3 1.5 ND (0.1) * ND (1) 13 ND (1) J ND (1) ND (2.1) * 36 35
01/09/17 14-15 N ND (2.1) * 2.8 52 ND (1) * ND (1) ND (0.21) 23 9.4 7.3 1.6 ND (0.1) * ND (1) 17 ND (1) J ND (1) ND (2.1) * 32 38
AOC16-5 02/20117  0-05 N ND (2.1) * 15 130 ND (1) * 0.56 284 57J ND (1) 9.8J ND (1) J ND (1) ND (2.1) J* 204 46 J
02/20/17 0-0.5 FD ND (2.1) * 1.7 130 ND (1) * @ 0.61 22 J 8.1J 11J 39J ND (1) 14 J ND (1) J ND (1) ND (2.1) J* 25J 36J
02/20/17 2-3 N ND (2.1) * 1.3 84 ND (1) * 1.1 ND (0.21) 13 7.6 1.3 ND (0.1) * ND (1) 12 ND (1) J ND (1) ND (2.1) J* 22 25
AOC1-7 01/09/177 0-0.5 N ND (2.1) * 16J 56 ND (1) * ND (1)  ND(0.21) 14 6.4 9.4 16 ND (0.1) * ND (1) 9.3J ND (1) J ND (1) ND (2.1)* 21 28J
01/09/17 2-3 N ND (2.1) * 1.7 62 ND (1) * ND (1)  ND (0.21) 20 9.5 9 1.9 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1)* 34 35
01/09/17 2-3 FD ND (2.1) * 1.6 56 ND (1) * ND (1)  ND(0.21) 18 8.6 7.1 14 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1)* 30 33
01/09/17 5-6 N ND (2.1) * 1.6 51 ND (1) * ND (1)  ND (0.21) 18 9.3 6.3 1.1 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1)* 33 35
01/09/17  9-10 N ND (2.1) * 1.9 86 ND (1) * ND (1)  ND (0.21) 25 11 8.8 1.6 ND (0.1) * ND (1) 16 ND (1) ND (1) ND (2.1)* 38 42
01/09/17  14-15 N ND (2.1)* 1.9 61 ND (1) * ND (1)  ND(0.21) 22 10 9.2 1.3 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2.1)* 36 38
AOC1-8 01/05/17 0-0.5 N ND (2.1) * 2.2 110 ND (1.1)* ND (1.1)* ND (0.21) 26 6.1 12 4.1 ND (0.11) * ND (1.1) 9.9 ND (1.1)J ND (1.1) ND (2.1) J* 22 41
01/05/17 2-3 N ND (2.4) * 24 130 ND (1.2)* ND (1.2)* 0.24 16 5.8 10 @ ND (0.12) * ND (1.2) 7.3 ND (1.2)J ND (1.2) ND (2.4) J* 24 40
AOC1-BCW10 02/04/16  0-0.5 N ND (2.1) * 36 190 ND (1) * ND(1) ND(021) 52 > 8.5 16 11> ND@O1)* ND (1) 14 ND (1) ND (1) ND (2.1)* 33
02/04/16 2-3 N ND (2.1) * 3.4 190 ND (1) * ND (1) 0.42 8.8 15 11> ND@O.MN)* ND (1) 14 ND (1) ND (1) ND (2.1)* 32
02/04/16 5-6 N ND (2) * 1.7 100 ND (1) * ND (1) ND (0.2) 17 7.8 9.5 1.1 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 30 35
02/04/16  9-10 N ND (2.1)* 26 150 ND (1) * ND (1)  ND(0.21) 25J 11 7.9 1.8 ND (0.11) * ND (1) 16 ND (1) ND (1) ND (2.1)* 40 49
02/04/16  9-10 FD ND (2.1) * 25 160 ND (1.1)* ND(1.1)* ND (0.21) 19J 11 8.2 1.9 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1)* 41 44
AOC1-BCW11 02/04/16  0-0.5 N ND (2.1) * 44 180 ND (1.1)* ND (1.1)* ND (0.21)J 19 6.6 14 ND (0.11) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.1)* 25 54
02/04/16 2-3 N ND (2) * 25 180 ND (1) * ND (1) 0.36 38 11 15 6.3 ND (0.1) * ND (1) 17 ND (1) ND (1) ND (2) * 41 54
02/04/16 5-6 N ND (2.1) * 3.3 210 ND (1) * ND (1) 0.5 10 16 7.3 ND (0.1) * ND (1) 18 ND (1) ND (1) ND (2.1)* 38
02/04/16  9-10 N ND (2.2) * 2.1 91 ND (1.1)* ND (1.1)* ND (0.22) 11 6.5 6 ND (1.1)  ND(0.11)* ND (1.1) 7.3 ND (1.1) ND (1.1) ND (2.2) * 22 27
50f 14
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1' 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 52 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
AOC1-BCW12 02/04/16  0-0.5 N ND (2.2) * 43 200 D(1.1)* ND(1.1)* ND (0.23) 29 75 15 ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.2) * 30
02/04/16 2-3 N ND (2.3) * 4 190 D(1.1)* ND(1.1)* 0.8 7.7 17 > ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.3) * 31 58
02/04/16 5-6 N ND (2.1) * 25 110 ND (1.1)* ND(1.1)* ND (0.21) 12 6.2 6.9 2 ND (0.11) * ND (1.1) 8.3 ND (1.1) ND (1.1) ND (2.1)* 24 30
02/04/16  9-10 N ND (2.1) * 2.1 92 ND (1.1)* ND (1.1)* ND (0.21) 13 7.3 6.5 1.3 ND (0.11) * ND (1.1) 8.2 ND (1.1) ND (1.1) ND (2.1) * 26 29
AOC1-BCW13 02/04/16 0-0.5 N ND (2.1) * 3.7 190 D(1.1)* ND(1.1)* ND (0.21) 29 8 16 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1) * 31
02/04/16 2-3 N ND (2.1) * 2.4 190 ND (1.1)* ND (1.1)* 0.22 22 10 @ 1.5 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1) * 39 44
02/04/16 5-6 N ND (2.2) * 3.4 73 ND (1.1)* ND (1.1)* ND (0.22) 17 9.3 11 2 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.2) * 34 39
02/04/16 9-10 N ND (2.2) * 25 140 D(1.1)* ND(1.1)* ND (0.22) 16 8.6 6.5 1.5 ND (0.11) * ND (1.1) 11 ND (1.1) ND (1.1) ND (2.2) * 30 35
AOC1-BCW14 02/04/16 0-0.5 N ND (2.1) * 2.5 150 ND (1.1)* ND (1.1)* ND (0.21) 28 9.5 12 4.7 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1) * 39 49
02/04/16 2-3 N ND (2.1) * 25 110 ND (1) * ND (1) 0.23 15 7.7 10 3.6 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2.1) * 32 34
02/04/16 5-6 N ND (2.1) J* ND (1) 88J ND (1) * ND (1)  ND (0.21) 14 8 8.8 1.3 ND (0.1) * ND (1) 9.6 ND (1) J ND (1) ND (2.1) * 29 34
02/04/16  9-10 N ND (2.1) * 45 280 ND (1.1)* ND(1.1)* ND (0.21) 19 11 22 > 1.2 ND (0.11) * ND (1.1) 18 ND (1.1) ND (1.1) ND (2.1)* 37 29
AOC1-BCW15 02/04/16  0-0.5 N ND (2.3) * 47 180 D(1.2)* ND(1.2)* ND (0.23) 21 6.6 15 ND (0.12) * ND (1.2) 12 ND (1.2) ND (1.2) ND (2.3) * 27 52
02/04/16 2-3 N ND (2.5) * 25 140 ND (1.2)* ND (1.2)* 0.54 7 17 D ND (0.13) * ND (1.2) 12 ND (1.2) ND (1.2) ND (2.5) * 29 49
02/04/16 5-6 N ND (22)*  ND(1.1) 95 ND (1.1)* ND(1.1)* ND (0.22) 14 8.5 6.6 14 ND (0.11) * ND (1.1) 9.9 ND (1.1) ND (1.1) ND (2.2) * 32 39
02/04/16  9-10 N ND (2.2)*  ND(1.1) 140 D(1.1)* ND(1.1)* ND (0.22) 16 75 6.9 ND (1.1)  ND (0.11) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.2) * 29 37
AOC1-BCW16 02/04/16 0-0.5 N ND (2.2) * 24 150 ND (1.1)* ND (1.1)* ND (0.22) 30 8.9 13 5.8 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.2) * 38 46
02/04/16 2-3 N ND (2.4) * 4.2 200 D(1.2)* ND(1.2)* 0.36 7.4 @ ND (0.12) * ND (1.2) 12 ND (1.2) ND (1.2) ND (2.4) * 31 51
02/04/16 5-6 N ND (2.1) * 22 78 D(1.1)* ND(1.1)* ND (0.21) 15 6.3 8.1 1.3 ND (0.11) * ND (1.1) 8.8 ND (1.1) ND (1.1) ND (2.1) * 27 28
02/04/16 9-10 N ND (2.1) * 1.8 40 ND (1.1)* ND (1.1)* ND (0.21) 10 5.5 6.2 ND (1.1) ND (0.11) * D (1.1) 7.7 ND (1.1) ND (1.1) ND (2.1) * 24 22
AOC1-BCW17 02/04/16  0-0.5 N ND (2.3) * 27 140 D(1.1)* ND(1.1)* ND (0.23) 15 6.9 13 5.1 ND (0.11) * D (1.1) 10 ND (1.1) ND (1.1) ND (2.3) * 28 36
02/04/16 2-3 N ND (2.1)*  ND(1.1) 110 ND (1.1)* ND(1.1)* ND (0.21) 23 9.1 1.4 ND (0.11) * D (1.1) 12 ND (1.1) ND (1.1) ND (2.1) * 36 41
02/04/16 5-6 N ND (2.1)*  ND (1.1) 120 ND (1.1)* ND (1.1)* ND (0.21) 18 8.5 2 ND (0.11) * D (1.1) 11 ND (1.1) ND (1.1) ND (2.1) * 34 38
02/04/16  9-10 N ND (2.1)*  ND(1.1) 250 ND (1.1)* ND(1.1)* ND (0.21) 19 8.3 15 1.7 ND (0.11) * D (1.1) 11 ND (1.1) ND (1.1) ND (2.1) * 34 39
AOC1-BCW18 02/05/16  0-0.5 N ND (2.6) * 3.7 250 D(1.3)* ND(1.3)* ND (0.26) 9.4 13 > ND(0.13)* D (1.3) 18 ND (1.3) ND (1.3) ND (2.6) * 39
02/05/16 2-3 N ND (2.5) * 2.9 180 D(1.2)* ND(1.2)* ND (0.25) 10 5.5 7 35 ND (0.12) * D (1.2) 7.6 ND (1.2) ND (1.2) ND (2.5) * 23 30
02/05/16 5-6 N ND (2.2) * 1.7 110 D(1.1)* ND(1.1)* ND (0.22) 9.6 5.8 6.9 ND (1.1)  ND (0.11) * D (1.1) 7.6 ND (1.1) ND (1.1) ND (2.2) * 22 28
02/05/16  9-10 N ND (2.2) * 24 180 D(1.1)* ND(1.1)* ND (0.22) 17 8.4 6 15 ND (0.11) * ND (1.1) 11 ND (1.1) ND (1.1) ND (2.2) * 33 35
AOC1-BCW19 02/05/16  0-0.5 N ND (2.3) J* 3.3 190 D(1.2)* ND(1.2)* 8.5 15 11> ND(0.12)* ND (1.2) 15 ND (1.2) J ND (1.2) ND (2.3) * 34
02/05/16 2-3 N ND (2.1) * 1.4 60 ND (1) * ND (1)  ND (0.21) 12 7.1 6.9 1.4 ND (0.1) * ND (1) 8.2 ND (1) ND (1) ND (2.1) * 26 27
02/05/16 5-6 N ND (2.1) * ND (1) 62 ND (1) * ND (1)  ND (0.21) 15 8.2 6.9 1 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2.1) * 32 34
02/05/16  9-10 N ND (2.2) * 1.9 59 ND (1.1)* ND (1.1)* ND (0.22) 12 7.1 7.7 ND (1.1)  ND (0.11) * ND (1.1) 8.6 ND (1.1) ND (1.1) ND (2.2) * 31 31
AOC1-BCW20 02/05/16  0-0.5 N ND (2.1) * ND (1) 75 ND (1) * ND (1)  ND (0.21) 20 8.7 8.2 2.2 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1) * 35 38
02/05/16 2-3 N ND (2.1) * 1.8 67 ND (1.1)* ND (1.1)* ND (0.21) 14 7.3 7.4 1.6 ND (0.11) * D (1.1) 9.9 ND (1.1) ND (1.1) ND (2.1) * 34 31
02/05/16 5-6 N ND (2.3) * 16 71 ND (1.1)* ND(1.1)* ND (0.22) 12 7.1 8.7 14 ND (0.11) * D (1.1) 8.9 ND (1.1) ND (1.1) ND (2.3)* 29 29
02/05/16  9-10 N ND (2.3) * 24 70 ND (1.1)* ND(1.1)* ND (0.23) 22 11 7 > 2.9 ND (0.11) * D (1.1) 15 ND (1.1) ND (1.1) ND (2.3) * 43 48
AOC1-BCW21 02/05/16  0-0.5 N ND (2.3) * 3.3 190 ND (1.1)* ND (1.1)* ND (0.23) 8.6 17 > 13> ND(.11)* ND (1.1) 15 ND (1.1) ND (1.1) ND (2.3) * 36
02/05/16 2-3 N ND (2.2) * 29 110 ND (1.1)* ND(1.1)* ND (0.22) 22 10 9.7 32 ND (0.11) * D (1.1) 12 ND (1.1) ND (1.1) ND (2.2) * 38 40
02/05/16 5-6 N ND (2.2) * 2 ND (1.1)* ND (1.1)* ND (0.22) 15 7.2 13 1.6 ND (0.11) * D (1.1) 11 ND (1.1) ND (1.1) ND (2.2) * 29 33
02/05/16  9-10 N ND (2.2) * 2 140 ND (1.1)* ND (1.1)* ND (0.22) 19 9.1 14 2 ND (0.11) * D (1.1) 11 ND (1.1) ND (1.1) ND (2.2) * 41 40
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total

AOC1-BCW22 02/05/16  0-0.5 N ND (2.1) * 3.9 72 ND (1) * ND (1)  ND(0.21) 12 46 7 6.1 ND (0.1) * ND (1) 6.8 ND (1) ND (1) ND (2.1)* 23 26
02/05/16 2-3 N ND (2.1) * 3.9 120 ND (1) * ND (1)  ND(0.21) 20 6.6 10 ND (0.11) * ND (1) 12 ND (1) ND (1) ND (2.1)* 30 43
02/05/16 5-6 N ND (2.1) * 29 90 ND (1) * ND (1)  ND (0.21) 16 76 77 4.2 ND (0.1) * ND (1) 9.1 ND (1) ND (1) ND (2.1) * 36 36
02/05/16  9-10 N ND (2.2) * 2.2 66 ND (1.1)* ND(1.1)* ND (0.22) 15 7.2 8.8 ND (1.1)  ND(0.11)* D (1.1) 96 ND (1.1) ND (1.1) ND (2.2) * 29 33

AOC1-BCW23 02/05/16  0-0.5 N ND (2.6) * 6.9 270 ND (1.3)* ND(1.3)* ND (0.26) 38 9.6 22 > ND (0.13) * D (1.3) 18 ND (1.3) ND (1.3) ND (2.6) * 42
02/05/16 2-3 N ND (2.4) * 33 180 ND (1.2)* ND(1.2)* ND (0.24) 17 7.6 12 6.9 ND (0.12) * D (1.2) 12 ND (1.2) ND (1.2) ND (2.4) * 33 47
02/05/16 5-6 N ND (2.2) * 2.3 55 ND (1.1)* ND(1.1)* ND (0.22) 11 5.9 57 1.7 ND (0.11) * D (1.1) 6.9 ND (1.1) ND (1.1) ND (2.2) * 28 24
02/05/16  9-10 N ND (2.2) * 2 120 ND (1.1)* ND(1.1)* ND (0.22) 13 7.3 76 15 ND (0.11) * ND (1.1) 8.7 ND (1.1) ND (1.1) ND (2.2)* 29 33
AOC1-BCW24 02/05/16  0-0.5 N ND (2.4) J* 34 170 ND (1.2)* ND(1.2)* ND (0.24) 30 9.2 14 7.4 ND (0.12) * ND (1.2) 15 ND (1.2) J ND (1.2) ND (2.4) * 40 56
02/05/16 2-3 N ND (2.4) * 2.7 170 ND (1.2)* ND(1.2)* 0.28 29 6.7 15 ND (0.12) * ND (1.2) 11 ND (1.2) D (1.2) ND (2.4) * 29 49
02/05/16 5-6 N ND (2.2) * 1.9 55 ND (1.1)* ND(1.1)* ND (0.22) 11 7.3 7.7 1.1 ND (0.11) * ND (1.1) 8 ND (1.1) ND (1.1) ND (2.2) * 28 27
02/05/16  9-10 N ND (2.2) * 1.9 43 ND (1.1)* ND(1.1)* ND (0.22) 7.9 45 4.9 1.3 ND (0.11) * D (1.1) 5.6 ND (1.1) ND (1.1) ND (2.2) * 19 21

AOC1-BCW25 02/05/16  0-0.5 N ND (2.6) * 5.1 230 ND (1.3)* ND(1.3)* ND (0.26) 39 9.4 11> ND(0.13)* D (1.3) 16 ND (1.3) ND (1.3) ND (2.6) * 41
02/05/16 2-3 N ND (2.6) * 36 180 ND (1.3)* ND (1.3)* ND (0.26) 21 9.2 14 3.8 ND (0.13) * D (1.3) 12 ND (1.3) ND (1.3) ND (2.6) * 38 42
02/05/16 5-6 N ND (2.2) * 22 110 ND (1.1)* ND (1.1)* ND (0.22) 13 7.5 7.9 2.6 ND (0.11) * D (1.1) 8.8 ND (1.1) ND (1.1) ND (2.2) * 31 37
02/05/16  9-10 N ND (2.2) * 2 120 ND (1.1)* ND(1.1)* ND (0.22) 16 9.1 14 2 ND (0.11) * D (1.1) 11 ND (1.1) ND (1.1) ND (2.2) * 38 42

AOC1-BCW26 02/04/16  0-0.5 N ND (2.2) * 170 ND (1.1)* ND (1.1)* ND (0.22) 35 9 15 ND (0.11) * D (1.1) 15 ND (1.1) ND (1.1) ND (2.2) * 35
02/04/16 2-3 N ND (2.5) * 7.1 190 ND (1.3)* ND(1.3)* ND (0.25) 12 6.3 10 8.2 ND (0.13) * D (1.3) 9.8 ND (1.3) ND (1.3) ND (2.5) * 23 43
02/04/16 5-6 N ND (2.1)* 33 74 ND (1.1)* ND(1.1)* ND (0.21) 13 6.8 11 36 ND (0.11) * D (1.1) 9.2 ND (1.1) ND (1.1) ND (2.1)* 24 33
02/04/16  9-10 N ND (2.4) * 33 42 ND (1.2)* < 1.3 > ND(0.24) 19 9 25 > 3.1 ND (0.12) * D (1.2) 14 ND (1.2) ND (1.2) ND (2.4) * 35 40

AOC1-BCW27 02/05/16  0-0.5 N ND (2.4) * 5.2 210 ND (1.2)* ND(1.2)* ND (0.24) 33 8.1 C17 > 17 > ND(0.12)* D (1.2) 15 ND (1.2) ND (1.2) ND (2.4)* 35
02/05/16 2-3 N ND (2.3) * 1.7 65 ND (1.1)* ND(1.1)* ND (0.23) 12 8 8.6 2 ND (0.11) * D (1.1) 9.2 ND (1.1) ND (1.1) ND (2.3) * 36 33
02/05/16 5-6 N ND (2.1) * 14 53 ND (1.1)* ND(1.1)* ND (0.21) 9.7 6.3 9 1.3 ND (0.11) * D (1.1) 7 ND (1.1) ND (1.1) ND (2.1)* 26 29
02/05/16  9-10 N ND (2.3) * 1.9 78 ND (1.1)* ND(1.1)* ND (0.23) 15 7.4 74 22 ND (0.11) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.3)* 30 31

AOC1-BCW28 02/05/16  0-0.5 N ND (2.4) * 5.1 270 ND (1.2)* ND (1.2)* 0.3 9.2 ND (0.12) * ND (1.2) 17 ND (1.2) ND (1.2) ND (2.4)* 39 73 O
02/05/16 2-3 N ND (2.3) * 46 150 ND (1.2)* ND(1.2)* ND (0.23) 18 6.8 10 4.2 ND (0.11) * ND (1.2) 9.9 ND (1.2) ND (1.2) ND (2.3)* 32 38
02/05/16 5-6 N ND (2.2) * 13 96 ND (1.1) * 1.1 ND (0.22) 18 7.8 8.3 14 ND (0.11) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.2) * 29 33
02/05/16  9-10 N ND (2.2) * 1.8 110 ND (1.1)* ND(1.1)* ND (0.22) 18 8.9 11 2.1 ND (0.11) * ND (1.1) 11 ND (1.1) ND (1.1) ND (2.2) * 36 39
AOC1-BCW29 02/04/16  0-0.5 N ND (2.6) * 4.3 160 ND (1.3)* ND (1.3)* ND (0.26) 33 8.7 15 8.3 ND (0.13) * ND (1.3) 14 ND (1.3) ND (1.3) ND (2.6) * 38 56
02/04/16 2-3 N ND (2.7) * 42 210 ND (1.4)* ND(1.4)* ND (0.27) 17 8.7 13 5.2 ND (0.14) * ND (1.4) * 13 ND (1.4) ND (1.4) ND (2.7)* 31 49

02/04/16 5-6 N ND (3.1) * 5.4 350 ND (1.5)* ND (1.5)* ND (0.31) 27 23 > 76 ND (0.15) * ND (1.5) * 19 ND (1.5) * ND (1.5) ND (3.1)* 46
02/04/16  9-10 N ND (2.4) * 2.7 74 ND (1.2)* ND(1.2)* ND (0.24)J 11 7.3 7.1 ND (1.2) ND(0.12)* ND (1.2) 9.6 ND (1.2) ND (1.2) ND (2.4) * 32 29

AOC1-BCW30 02/04/16  0-0.5 N ND (2.4) J* 55 220 ND (1.2)* ND(1.2)* ND (0.24) 7.3 CA7J>  ND(0.12)* ND (1.2) J 14 ND (1.2) J ND (1.2) ND (2.4) J* 28
02/04/16 2-3 N ND (2.4) * 3.4 140 ND (1.2)* ND(1.2)* 0.26 14 6 8.7 2.7 ND (0.12) * ND (1.2) 11 ND (1.2) ND (1.2) ND (2.4) * 22 28
02/04/16 5-6 N ND (2.3) * 37 210 ND (1.2)* ND(1.2)* ND (0.23) 12 6 8.4 2.9 ND (0.12) * ND (1.2) 9.6 ND (1.2) ND (1.2) ND (2.3) * 23 29
02/04/16  9-10 N ND (2.3) * 2.7 49 ND (1.2)* ND(1.2)* ND (0.23) 8.8 5.8 78 ND(1.2) ND(0.12)* ND (1.2) 6.3 ND (1.2) ND (1.2) ND (2.3)* 19 27

7 of 14

R:\PGEAlliance\Topock\Topock _DataGaps_Tables_RES.mdb\rptMetal

Print Date: 5/7/2018



TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 52 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164

Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58

. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc

Location Date (ft bgs) Type Hexavalent total

AOC1-BCW7 02/05/16  0-0.5 N ND (2) * 2.2 74 ND (1) * ND (1) 0.29 18 6.3 8 ND (0.1) * ND (1) 9.6 ND (1) ND (1) ND (2) * 24 34
02/05/16 2-3 N ND (2.1) * 35 80 ND (1) * ND (1) 0.36 20 7 8.4 1.7 ND (0.1) * ND (1) 10 ND (1) D (1) D(2.1)* 25 29

02/05/16 2-3 FD ND (2.1) * 43 91 ND (1) * ND (1) 0.28 23 6.3 75 1.7 ND (0.1) * ND (1) 10 ND (1) ND (1) D (2.1)* 25 27

02/05/16 5-6 N ND (2.1) * 6.7 150 ND (1) * ND (1)  ND(0.21) 15 3.3 6.2 2.2 ND (0.1) * ND (1) 75 ND (1) ND (1) D(2.1)* 15 15

02/05/16  9-10 N ND (2.1) * 7.1 ND (1.1)* ND (1.1)* 0.36 24 10 23 > 1.4 ND (0.1) * ND (1.1) 18 ND (1.1) ND (1.1) ND (2.1)* 41 26

02/05/16 14-15 N ND (2.1) * 3 210 ND (1.1)* ND (1.1)* ND (0.21) 19 10 8.4 2.4 ND (0.1) * ND (1.1) 16 ND (1.1) ND (1.1) ND (2.1) * 33 39

02/05/16 19-20 N ND (2.1) * 3.9 ND (1) * ND (1) ND (0.21) 20 9.1 7.2 1.8 ND (0.11) * ND (1) 14 ND (1) ND (1) ND (2.1) * 34 38

02/05/16 19-20 FD ND (2.1) * 3.5 210J ND (1.1)* ND (1.1)* ND (0.21) 19 9.1 8.7 1.8 ND (0.1) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1) * 34 38

AOC1-BCW8 02/04/16 0-0.5 N ND (2.2) * 3.8 180 ND (1.1)* ND (1.1)* ND (0.22) 21 71 14 8.3 ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.2) * 32 53
02/04/16 2-3 N ND (2) * 25 110 ND (1) * ND (1) 0.44 28 9.3 10 45 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 37 45

02/04/16 5-6 N ND (2) * 14 82 ND (1) * ND (1) 0.24 18 9.6 8.4 3.2 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2) * 32 35

02/04/16  9-10 N ND (2.1) * 1.1 92 ND (1.1)* ND(1.1)* ND (0.21) 15 J 8 9.3 1.1 ND (0.11) * ND (1.1) 10 ND (1.1) J ND (1.1) ND (2.1) * 32 35

02/04/16  9-10 FD ND (2.1) * 2.2 110 D(1.1)* ND(1.1)* ND(0.21) 11J 8.7 11 ND (1.1)  ND(0.11)* ND (1.1) 95 ND (1.1) ND (1.1) ND (2.1)* 30 37

AOC1-BCW9 02/04/16  0-0.5 N ND (2.2) * 4 200 ND (1.1)* ND(1.1)* ND (0.22) 35 8.3 17 > ND (0.11) * ND (1.1) 15 ND (1.1) ND (1.1) ND (2.2) * 33

02/04/16 2-3 N ND (2.2) * 35 190 ND (1.1)* ND(1.1)* 1.2 > 8.1 16 11>  ND(0.11)* ND (1.1) 14 ND (1.1) ND (1.1) ND (2.2) * 33 57

02/04/16 5-6 N ND (2.1) * 24 110 D(1.1)* ND(1.1)* ND(0.21) 17 8.5 9.5 3 ND (0.1) * ND (1.1) 11 ND (1.1) ND (1.1) ND (2.1)* 37 37

02/04/16  9-10 N ND (2.1) * 24 100 D(1.1)* ND(1.1)* ND (0.21) 13 7.9 10 ND (1.1) ND (0.1) * ND (1.1) 10 ND (1.1) ND (1.1) ND (2.1)* 28 32

AOC1-T1e 01/11/16 0-1 N ND (2.1) * 2.7 37 ND (1) * ND (1)  ND(0.21) 26 75 13 33 ND (1) 16 ND (1) ND (1) ND (2.1) * 23 37
01/11/16 2-3 N ND (2.1) * 2.7 32 ND (1) * ND (1)  ND (0.21) 18 9.8 10 2 ND (0.1) * ND (1) 15 ND (1) ND (1) D(2.1)* 30 40

01/11/16 5-6 N ND (2.1) * 1.9 22 ND (1) * ND (1)  ND (0.21) 16 6.6 75 1.1 ND (0.1) * ND (1) 12 ND (1) ND (1) D(2.1)* 23 30

01/11/16  9-10 N ND (2.1) * 1.9 40 ND (1) * ND (1) ND (0.2) 20 8.1 11 1.3 ND (0.1) * ND (1) 14 ND (1) ND (1) D (2.1)* 27 32

01/11/16  9-10 FD ND (2.1) * 24 43 ND (1) * ND (1)  ND (0.21) 17 8.1 13 15 ND (1) 12 ND (1) ND (1) D(2.1)* 27 32

01/11/16  14-15 N ND (2.2) * 2.1 42 ND (1.1)* ND(1.1)* ND (0.22) 17 6.8 11 1.3 ND (1.1) 13 ND (1.1) ND (1.1) D(2.2)* 24 28

AOC1-T1f 01/12/16 0-1 N ND (2.1) * 25 73 ND (1) * ND (1) 0.71 6.6 13 55 ND (1) 13 ND (1) ND (1) D(2.1)* 23 41
01/12/16 2-3 N ND (2.1) * 23 37 ND (1) * ND (1)  ND(0.21) 20 76 7.2 15 ND (1) 19 ND (1) ND (1) D(2.1)* 25 32

01/12/16 5-6 N ND (2.1) * 3.1 32 ND (1.1)* ND (1.1)* ND (0.21) 24 8.9 11 2 ND (1.1) 18 ND (1.1) ND (1.1) ND (2.1)* 27 40

01/12/16  9-10 N ND (2.1) * 2.7 72 ND (1) * ND (1)  ND (0.21) 18J 11J 9.1 1.9 ND (1) 14 ND (1) ND (1) ND (2.1)* 364 46 J

01/12/16  9-10 FD ND (2) * 3.1 71 ND (1) * ND (1)  ND (0.21) 30J 82J 11 26 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 284 35

01/12/16  14-15 N ND (2) * 2.2 55 ND (1) * ND (1) 0.68 29 7.6 9.2 2 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 25 34

AOC1-T1g 02/17117  0-05 N ND (2) * 14 97 ND (1) * ND (0.2) 26 8.2 12 41 ND (0.1) * ND (1) 15 ND (1) J ND (1) J ND (2) J* 30 33
02/17117  0-0.5 FD ND (2) * ND (1) 100 ND (1) * ND (0.2) 24 9.9 14 1.6 ND (0.1) * ND (1) 15 ND (1) J ND (1) J ND (2) J* 31 36

02/17/17 2-3 N ND (2.1) * ND (1) 80 ND(1)* <13 > ND(0.21) 30 9.4 13 ND (1) ND (0.1) * ND (1) 17 ND (1) J ND (1) J ND (2.1) J* 31 32

02/17/17 5-6 N ND (2.1)* ND (1) 81 ND (1) * 1.1 0.63 23 7.1 9.2 1.1 ND (0.1) * ND (1) 9.9 ND (1) J ND (1) J ND (2.1) J* 27 30

02/17117  9-10 N ND (2.1) * ND (1) 69 ND (1) * 1.1 ND (0.21) 14 6.7 9.2 ND (1) ND (0.1) * ND (1) 8.8 ND (1) J ND (1) J ND (2.1) J* 26 29

AOC1-T2f 12/17/15 0-1 N ND (2) * 76 96 ND (1) * ND (1) 0.22 14 5.3 12 7.9 ND (0.1) * 32 O 11 ND (1) ND (1) ND (2) * 25 39
12/17/15 2-3 N ND (2) * 44 55 ND (1) * ND (1) 0.25 17 75 11 3.1 ND (0.1) * 8.2 12 ND (1) ND (1) ND (2) * 37 40
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL 4: NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values . 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
AOC1-T2g 03/03/16  9-10 N 36 90 ND (1.1)* ND (1.1)* 8 11 5.2 10 ND (1.1) ND (1.1) ND (2.2) * 26
03/03/16 14 -15 N ND (2.1) * 2.3 52 ND (1.1)* ND (1.1)* 0.77 28 8.6 8.9 2 ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1)* 33 75 O
03/03/16  19-20 N ND (2.1) * 1.8 43 ND (1.1)* ND (1.1)* 0.58 27 8.7 9.2 ND (1.1) 17 ND (1.1) ND (1.1) ND (2.1) * 30 53
03/03/16  29-30 N ND (2.1) * 2.1 50 ND (1.1)* ND (1.1)* 0.25 21 10 9.9 2.1 ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1)* 36 50
03/03/16 39 -40 N ND (2.1) * 2.2 94 ND (1.1)* ND (1.1)* 0.23 19 8.9 9.2 1.8 ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1)* 36 39
03/03/16  39-40 FD ND (2.1) * 2 79 ND (1.1)* ND(1.1)* ND (0.21) 19 9 9.8 1.8 ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1)* 36 39
03/03/16  49-50 N ND (2.1) * 28 22 ND (1.1)* ND(1.1)* ND (0.21) 18 8.9 15 1.9 ND (1.1) 15 ND (1.1) ND (1.1) ND (2.1)* 36 37
03/03/16 59 - 60 N ND (2.1) * 2.3 69 ND (1.1)* ND (1.1)* ND (0.21) 18 9.6 13 2.1 ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1)* 37 44
03/03/16 69 -70 N ND (2.1) * 2.1 67 ND (1.1)* ND(1.1)* ND (0.21) 15 75 8.4 14 ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1) * 29 36
AOC1-T2h 03/04/16 0-1 N ND (2.1) J* 14 120 ND (1) * ND(1) 25 > 9 9.2J 2.2 ND (0.1) * ND (1) 17 ND (1) J ND (1) ND (2.1)* 32 39
03/04/16 2-3 N ND (2.1) * 2.1 72 ND (1.1)* ND (1.1)* 0.42 24 11 9.9 2.2 ND (0.11) * ND (1.1) 16 ND (1.1) ND (1.1) ND (2.1)* 34 45
03/04/16 5-6 N ND (2.1) * ND (1) 130 ND (1) * ND (1) 9.4 9.8 3.4 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1)* 32
03/04/16  9-10 N ND (2.1) * ND (1) 100 ND (1) * ND (1) 28 8.7 16 14 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1)* 31 44
03/04/16 14 -15 N ND (2.1) * 1.7 42 ND (1) * ND (1) 0.29 19 7.1 9 1.1 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2.1)* 26 33
03/04/16  19-20 N ND (2.1) * 15 58 ND (1.1)* ND (1.1)* 0.23 18 9.1 12 13 ND (0.1) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.1)* 31 41
03/04/16 29 -30 N ND (2.1) * 1.9 40 ND (1) * ND (1)  ND(0.21) 18 8.9 8.9 1.2 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2.1)* 31 34
03/04/16 39 -40 N ND (2.1) * 2.2 44 ND (1.1)* ND(1.1)* ND (0.21) 17 7.9 8 1.6 ND (0.1) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1)* 30 35
AOC1-T2i 03/05/16 0-1 N ND (2.1) * 18 92 ND (1) * ND (1) 0.61 28 7.8 10 26 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2.1) * 31 36
03/05/16 2-3 N ND (2.1) * 13 89 ND (1) * ND (1) 0.55 25 7.8 9.2 25 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1) * 27 34
03/05/16 5-6 N ND (2.1) * ND (1) 89 ND (1) * ND (1) 0.29 16 7.8 10 35 ND (1) 10 ND (1) ND (1) ND (2.1)* 27 40
03/05/16  9-10 N ND (2) * 1.2 110 ND (1) * ND (1) 0.31 7.9 12 48 ND (0.1) * ND (1) 13 ND (1) ND (1) ND (2) * 28 40
03/05/16  14-15 N ND (2.1) * ND (1) 100 ND (1) * ND (1) 0.28 17 9 9.5 14 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1)* 35 38
03/05/16  19-20 N ND (2) * 1.2 130 ND (1) * ND (1) 0.27 18 8.7 14 1.3 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2) * 31 39
AOC1-T2j 03/05/16 0-1 N ND (2.1) * ND (1) 93 ND (1) * ND (1) 0.6 31 11 8.8 1.9 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2.1)* 48 40
03/05/16 2-3 N ND (2.1)* ND (1) 80J ND (1) * ND (1) 0.38 21 8.3J 9.3 2.4 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2.1)* 35 32
03/05/16 2-3 FD ND (2.1) * ND (1) 65 J ND (1) * ND (1) 0.39 18 6.5J 10 1.7 ND (0.1) * ND (1) 9.1 ND (1) ND (1) ND (2.1)* 29 29
03/05/16 5-6 N ND (2.1) * 1.7 64 ND (1) * ND (1)  ND (0.21) 18 8.7 9.2 14 ND (1) 11 ND (1) ND (1) ND (2.1) * 33 31
03/05/16  9-10 N ND (2.1) * ND (1) 81 ND (1) * ND (1) 0.37 16 7.4 6.4 1.3 ND (0.1) * ND (1) 10 ND (1) ND (1) ND (2.1)* 41 33
03/05/16 14 -15 N ND (2.1) * 15 64 ND (1.1)* ND (1.1) * 0.26 26 10 12 2.1 ND (0.11) * ND (1.1) 14 ND (1.1) ND (1.1) ND (2.1)* 42 44
03/05/16  19-20 N ND (2.1) * 16 53 ND (1.1)* ND (1.1) * 0.7 224 9.8 8.8 17 ND (0.11) * ND (1.1) 11J ND (1.1) ND (1.1) ND (2.1) * 39 46
03/05/16  19-20 FD ND (2.1) * 1.6 57 ND (1.1)* ND (1.1)* 0.64 304 11 9.3 2 ND (0.11) * ND (1.1) 14J ND (1.1) ND (1.1) ND (2.1)* 40 45
AOC1-T5D 01/12/16 0-1 N ND (2) * 1.3 84 ND (1) * ND (1) ND (0.2) 23 75 8.3 6.2 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 26 33
01/12/16 2-3 N ND (2.1) * 5.3 230 ND (1.1)* ND(1.1)* (27 > 6.6 7 > ND (0.11) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.1) * 28
01/12/16 2-3 FD ND (2.1) * 4.2 210 ND (1) * ND (1) 6.4 14 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1)* 25 723
01/12/16 5-6 N ND (2) * 2.3 120 ND (1) * ND (1) 7.9 9.7 37 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2) * 32 42
01/12/16  9-10 N ND (2) * 1.9 97 ND (1) * ND (1) 0.33 23 8.2 8.3 48 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 31 40
01/12/16  14-15 N ND (2) * 1.8 110 ND (1) * ND (1) 36 7.3 8.8 4.1 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2) * 27 36
01/12/16  19-20 N ND (2) * ND (1) 120J ND (1) * ND (1) 0.51 23 9.5 8.8 1.8 ND (0.099) * ND (1) 14 ND (1) ND (1) ND (2) * 33 48
01/12/16  19-20 FD ND (2.1)*  ND(1.1) 91J ND (1.1)* ND (1.1)* 0.72 22 9.3 8.8 1.8 ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1)* 32 52
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels 2: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 52 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
AOC1-T6D 02/09/16  0-0.5 N ND (2) * 37 110 J ND (1) * ND (1) ND(0.2)J 19 6.7 76 24 ND (0.1) * ND (1) 9.9 ND (1) ND (1) 28
02/09/16 2-3 N ND (2.1) * 26 96 ND (1) * ND (1) 0.32J 19 8.4 11 1.3 ND (0.1) * ND (1) 12 ND (1) ND (1) ND (2.1)* 31 38
02/09/16 5-6 N ND (2.1) * 1.3 110 ND (1) * ND (1) 0.24J 19 9.1 11 1.7 ND (0.1) * ND (1) 13 ND (1) ND (1) 23 O 33 43
02/09/16  9-10 N ND (2.1) * 3.4 39 ND (1) * ND (1) ND(0.21)J 16 76 8.8 14 ND (0.1) * ND (1) 12 ND (1) ND (1) 27 35
02/09/16  9-10 FD ND (2.1) * 3.9 40 ND (1) * ND (1) ND(0.21)J 16 76 9.5 1.7 ND (0.1) * ND (1) 12 ND (1) ND (1) 24 O 29 36
02/09/16  14-15 N ND (2.1) * 3.1 72J ND (1) * ND(1) ND(0.21)J 16 8.3 8.3 1.2 ND (0.1) * ND (1) 13 ND (1) ND (1) 31 36
02/09/16  14-15 FD ND (2) * 2 91J ND (1) * ND (1) ND(0.2)J 19 9.5 9.9 1.7 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2) * 35 41
02/09/16  19-20 N ND (2) * 26 65 ND (1) * ND (1) ND(0.2)J 24 9.7 10 1.2 ND (0.1) * ND (1) 15 ND (1) ND (1) 22 > 37 41
AOC1-T7 02/19/17  0-05 N ND (2.1) * 1.1 84 ND (1.1)* <13 > ND(0.21) 23 8.2 13 ND (1.1) ND (0.1) * ND (1.1) 13 ND (1.1) J ND (1.1) ND (2.1) J* 26 32
02/19/17 - N ND (2) * ND (1) 58 ND (1) * 1.1 0.33 27 6.4 8.9 1.1 ND (0.1) * ND (1) 10 ND (1) J ND (1) ND (2) J* 24 35
02/19/17 -6 N ND (2) * ND (1) 72 ND (1) * 1.1 0.43 18 6.5 8.9 7.1 ND (0.1) * ND (1) 8.5 ND (1) J ND (1) ND (2) J* 23 30
02/19/17  9-10 N ND (2.1) * 1.2 78 ND(1)* 1.3 > ND(0.21) 17 73 10 ND (1) ND (0.1) * ND (1) 9.5 ND (1) J ND (1) ND (2.1) J* 27 30
AOC1-T8 02/18/17 0-0.5 N ND (2.1) * ND (1) 57 ND(1)* 12> 0.23 7.8 11 1.1 ND (0.1) * ND (1) 16 ND (1) J ND (1) ND (2.1) J* 22 34
02/18/17 2-3 N ND (2.1) * ND (1) 60 ND (1) * 1 ND (0.21) 18 6.1 17> 1.1 ND (0.1) * ND (1) 8.8 ND (1) J ND (1) ND (2.1) J* 20 28
02/18/17 5-6 N ND (2.1) * 15 47 ND (1.1)* <12 > ND(0.21) 14 73 8.6 ND (1.1)  ND(0.11)* ND (1.1) 9.9 ND (1.1) J ND (1.1) ND (2.1) J* 23 36
02/18/17  9-10 N ND (2.1) * ND (1) 62 ND (1) * 1.1 0.22 13 J 6 10 ND (1) ND (0.1) * ND (1) 794 ND (1) J ND (1) ND (2.1) J* 20 31
02/18/17  9-10 FD ND (2) * ND (1) 63 ND (1) * 1.1 ND (0.21) 17J 6.8 9.2 ND (1) ND (0.1) * ND (1) 11J ND (1) J ND (1) ND (2) J* 21 27
AOC4-GB10 02/10/10  0-0.5 ND(2.2)*  ND(1.1) 160 J ND (1.1)* ND(1.1)* ND (0.44) 35 8.5 16 ND (0.11) * ND (1.1) 20 ND (1.1) ND (1.1) ND (2.2) * 404 71D
AOC4-GB11 02/10/10  0-0.5 N ND (22)*  ND(1.1) 170 ND (1.1)* ND(1.1)* ND (0.43) 31 9.1 13 72J ND (0.11) * ND (1.1) 17 ND (1.1) ND (1.1) ND (2.2) * 38 46
02/10/10  0-0.5 FD ND (22)*  ND(1.1) 160 ND (1.1)* ND (1.1) * 0.57 29 8.1 14 ND (0.11) * ND (1.1) 16 ND (1.1) ND (1.1) ND (2.2) * 38 47
AOC4-GB12 02/10/10  0-0.5 N ND (2.2)*  ND(1.1) 160 ND (1.1)* ND (1.1)* ND (0.44) 35 9.1 15 55 ND (0.11) * ND (1.1) 24 ND (1.1) ND (1.1) ND (2.2) * 42 43
MW-10 06/27/97 N ND (0.05) 14.2 14.1 8.8 20.9
06/27/97 N ND (0.05) 13.4 8.3 9 26.6
06/27/97 6 N ND (0.05) 19 8.4 10.7 23.3
06/27/97 10 N 95.3 ND (0.05) 26.7 9.6 2.8 0.62 14.1 26.9 30.4
06/27/97 20 N ND (0.05) 14.7 7.7 10.2 27.1
06/27/97 25 N ND (0.05) 16.1 10.6 13.4 34.1
06/27/97 30 N ND (0.05) 13.8 9.4 115 315
06/27/97 35 N 87 3.6 ND (0.2) 29.9
06/27/97 40 N ND (0.05) 14.5 9.2 12.6 29.4
06/28/97 50 N ND (0.05) 14.3 8.5 12.2 31.2
06/27/97 60 N ND (0.05) 9.1 6 6.6 16.3
06/27/97 70 N 110 ND (0.05) 11.7 8.8 22 ND (0.2) 9.4 20.1 24.2
06/27/97 75 N ND (0.05) 115 6.4 8.2 24.9
06/27/97 75 FD 0.1 9.6 6.97 8.1 21.6
06/27/97 82 N 115 ND (0.05) 9.9 6.3 23 ND (0.2) 8.7 215 26.6
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)
Interim Screening Level 1 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 114 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
MW-11 06/29/97 1 N ND (0.05) 12.2 75 8.4 24.8
06/29/97 3 N ND (0.05) 31.1 6.6 7.3 29.5
06/29/97 6 N ND (0.05) 26.9 5.3 5.6 23.2
06/29/97 10 N 101 ND (0.05) 135 8.3 6.3 0.32 7.7 18.9 38.5
06/29/97 20 N ND (0.05) 5.9 6 49 19.9
06/29/97 30 N 91.4 ND (0.05) 12.6 6.9 1.8 0.8 8.2 22 28.4
06/29/97 40 N ND (0.05) 9.8 9.8 8.6 28.4
06/29/97 50 N ND (0.05) 13.6 6.9 10.1 29.8
06/29/97 60 N 27.4 ND (0.05) 96 5.8 3 0.088 J 8.3 18.1 26.2
06/29/97 60 FD ND (0.05) 10 5.74 8.6 19.8
06/29/97 69 N 370 ND (0.05) 16.9 13.8 5 D (0.2) 11.3 23.2 35.7
MW-13 07/09/97 10 N ND (0.05) 10.8 9.3 8.1 27.2
07/09/97 20 N 94.2 ND (0.05) 10.5 7.1 24 0.14 J 8.9 21.1 28.3
07/09/97 25 N 124 2.8 ND (0.2) 26.4
07/09/97 30 N ND (0.05) 12.2 8.6 8.2 33.3
07/09/97 40 N ND (0.05) 10.7 8.1 9.4 304
07/09/97 40 FD ND (0.05) 6.4 5.6 5.6 17.7
Old Well-BCW-1 09/11/13 7-8 N ND (2.2) J* 48 130 ND (1.1) J* ND (1.1) J* 7 14 C12J> ND(0.11)* 18 11 2.1 ND (1.1)J ND (2.2) * 37J
Old Well-BCW-2 09/11/13 4-5 N ND (2.1) * 130 D(1)* ND(1) 73 O 7.2 23 > ND (0.11) * 12 ND (1) ND (1) ND (2.1)*
PA-01 11/09/15 0-1 N ND (2) J* 34 85 D(1)* ND (1) 0.65 20 37 8.5 ND (0.1) * ND (1) 6.9 ND (1) ND (1) ND (2) * 18
PA-03 11/09/15 0-1 N ND (2) * 3.8 140 D()* ND (1) 0.65 26 7.1 15 13> ND(O.1)* ND (1) 15 ND (1) ND (1) ND (2) * 25
PA-04 11/09/15 0-1 N ND (2) * 3.9 170 D(1)* ND (1) 0.69 36 7.1 14 25 > ND(O.1)* ND (1) 20 ND (1) ND (1) ND (2) * 33 56
PA-14 01/27/16 0-1 N ND (2.1) * 45 180 D(1)* ND (1)  ND(0.21) 20 55 22 > ND (0.1) * ND (1) 8.7 ND (1) ND (1) ND (2.1) * 23
PA-15 01/27/16 0-1 N ND (2.1) * 47 120 D(1)* ND(1) 11 > 6.6 ND (0.1) * ND (1) 14 ND (1) ND (1) ND (2.1) * 25
PA-16 01/27/16 0-1 N ND (2.1) * 41 150 ND (1) * ND(1) 13 > 6.4 ND (0.1) * 1.2 35 O ND (1) ND (1) ND (2.1)* 25
SD-14 01/11/16 0-1 N ND (2.1) * 37 87 ND (1) * ND (1) 0.72 29 5.6 14 13 > ND(0.1)* ND (1) 10 ND (1) ND (1) ND (2.1) * 20 37
01/11/16 2-3 N ND (2.1) * 26 94 ND (1) * ND (1) 0.63 32 5 76 ND (0.1) * ND (1) 9.1 ND (1) ND (1) ND (2.1)* 19 47
01/11/16 5-6 N ND (2.3) * 6.7 140 ND (1.1)* ND(1.1)* 3.1 > 45 ND(©.11)* 5 O 11 ND (1.1) ND (1.1) ND (2.3)* 18
01/11/16  9-10 N ND (2.1) * 1.6 64 ND (1) * ND(1) 11 > 35 76 7.8 1.9 ND (0.1) * ND (1) 11 ND (1) ND (1) ND (2.1) * 28 36
SD-15 01/12/16  0-0.5 N ND (2.1) * 1.8 220 D(1.1)* ND(1.1)* 0.77 19 6.3 13 2.7 ND (0.11) * ND (1.1) 9.6 ND (1.1) ND (1.1) ND (2.1)* 24 32
01/12/16 2-3 N ND (2.1) * 2.1 36 D(1.1)* ND(1.1)* ND (0.21) 25 7.7 12 1.8 ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1) * 27 32
01/12/16 5-6 N ND (2.1) * 1.6 72 ND (1.1)* ND(1.1)* ND (0.21) 21 7.2 11 15 ND (0.11) * ND (1.1) 12 ND (1.1) ND (1.1) ND (2.1) * 28 32
01/12/16  9-10 N ND (2.1) * 2 49 ND (1.1)* ND(1.1)* ND (0.21) 20 9.4 9.3 2.1 ND (0.11) * ND (1.1) 13 ND (1.1) ND (1.1) ND (2.1) * 35 37
SD-16 01/12/16  0-0.5 N ND (2.1) * 1.3 100 ND (1.1)* ND(1.1)* ND (0.21) 16 73 10 1.8 ND (0.1) * ND (1.1) 10 ND (1.1) ND (1.1) D (2.1)* 28 32
01/12/16 2-3 N ND (2.1) * 1.9 230 ND(1.1)* ND(1.1)* ND (0.21) 19 76 11 2.2 ND (0.1) * ND (1.1) 13 ND (1.1) ND (1.1) D (2.1)* 34 28
01/12/16 5-6 N ND (2.1) * 23 46 ND (1) * ND (1)  ND(0.21) 24 10 9.3 24 ND (0.11) * ND (1) 16 ND (1) ND (1) D (2.1)* 37 40
01/12/16  9-10 N ND (2.1) * 14 69 ND (1) * ND (1)  ND(0.21) 13 9.4 6.1 1.9 ND (0.1) * ND (1) 9.3 ND (1) ND (1) D (2.1)* 28 33
SD-17 12/17/15  0-0.5 N ND (2.1) * 5.1 190 ND (1) * ND (1) ND (0.2) 17 6.6 15 15 > ND@O.1)* ND (1) 13 ND (1) ND (1) ND (2.1) * 27
1211715 2-3 N ND (2) * 55 180 ND (1) * ND (1) 0.25 18 76 16 ND (0.1) * ND (1) 15 ND (1) ND (1) ND (2) * 30
11 0f 14
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
_ Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values 5: 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
Location 5 Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
ate (ft bgs) Type Hexavalent total
SD-18 12/17/15  0-0.5 N ND (2.1) * 2.9 63 ND (1.1)* ND(1.1)* ND (0.21) 32 11 7 > 3.4 ND (0.11) * ND (1.1) 22 ND (1.1) ND (1.1) ND (2.1) * 41
SD-19 01/13/16  0-0.5 N ND (2.1) * 2.3 150 J ND (1) * ND (1)  ND (0.21) 30 9.8 15J 2 ND (0.1) * ND (1) 24 ND (1) ND (1) ND (2.1) * 31 33
01/13/16  0-0.5 FD ND (2.1) * 2.3 120 J ND (1) * ND (1)  ND (0.21) 28 9.8 11J 2.1 ND (0.11) * 1.3 22 ND (1) D (1) ND (2.1) * 31 33
01/13/16 2-3 N ND (2) * 2.8 150 ND (1) * ND (1) ND (0.2) 24 8.3 10 2.8 ND (0.1) * ND (1) 17 ND (1) D (1) ND (2) * 32 33
01/13/16 5-6 N ND (2) * 1.2 75 ND (1) * ND (1) ND (0.2) 14 6.6 7.9 15 ND (0.1) * ND (1) 12 ND (1) D (1) ND (2) * 23 30
01/13/16  8-85 N ND (2) * 1.9 94 ND (1) * ND (1) ND (0.2) 15 6.5 78 18 ND (1) 11 ND (1) D (1) ND (2) * 24 35
SD-25 03/10/16 0-1 N ND (2.1) * 2.2 89 ND (1) * ND (1)  ND (0.21) 23 8.6 15 3.1 ND (1) 20 ND (1) ND (1) ND (2.1)* 32 39
SD-26 03/10/16 0-1 N ND (2) * 4.8 130 ND (1) * 1.1 0.32 24 5.6 21 > ND (0.1) * ND (1) 17 ND (1) ND (1) ND (2) * 22
SD-0S33 12/20/16  1.5-2 N ND (2.1) J* 47 120 ND (1) * ND (1) 0.36 29 8 12 5.2 ND (0.1) * ND (1) 15 ND (1) J ND (1) ND (2.1)* 34 47
TCS-4 03/25/14 59 -60 N ND (2) J* 2.1 80 ND(1)* ND()J 22> 6.3 C32J> ND(@O.1)* ND (1) 16J ND (1) J ND (2) J* 29 30
03/25/14 113 N ND (2) * 51 ND (1) * ND (1) ND (0.4) 31> A7 > ND (0.1) * 35 42 ND (1) ND (2) * 5.7 55
TCS4-E 03/01/16 4-5 N 140 ND (1)J*  ND (1) 6.5 16 J 6.2 ND (0.1) * 10J ND (1) J ND (1) ND (2.1) J*
03/01/16 4-5 FD 120 ND (1.1)J* ND (1.1)* 5.9 12J 5 ND (0.11) * 71 ND (1.1) J ND (1.1) ND (2.1) J*
03/01/16 5-6 N ND (2.1) * ND (1) 58 ND (1) * ND (1) 13 8 8 ND (1) ND (0.1) * ND (1) 76 ND (1) ND (1) ND (2.1) * 32 31
TCS4-N 03/01/16 4-5 N 100 ND (1.1)* ND(1.1)* (33 O 6.9 8.7 6.9 ND (0.1) * 13 ND (1.1) ND (1.1) ND (2.1) *
03/01/16 5-6 N 3.8 130 D(1.1)* ND(1.1)* 75 14 6.2 ND (0.11) * 15 12 D (1.1) ND (1.1) ND (2.2) * 33
TCS4-S 03/01/16 4-5 N ND (2.1) * 1.9 74 ND (1.1)* ND (1.1) * 7.4 9 45 ND (0.11) * ND (1.1) 95 D (1.1) ND (1.1) ND (2.1)* 33
03/01/16 5-6 N 5 > 2.7 100 ND (1.1)* ND(1.1)* 21 > 73 11 3.1 ND (0.11) * 9 ND (1.1) ND (1.1) ND (2.2) * 30
SS-1 06/29/97% 0.5 N ND (0.05) 38.2 16.5 17.9 55
06/29/97% 15 N ND (0.05) 25.3 13.6 12,5 43.4
SS-2 06/29/97 0.5 N ND (0.05) 18.9 14.1 13.2 48.3
06/29/97 15 N ND (0.05) 10.2 12.9 9.4 422
SS-3 06/29/97 0.5 N ND (0.05)
SS-4 06/29/97 0.5 N ND (0.05)
$S-5 06/29/97 0.5 N ND (0.05)
SS-6 06/29/97 0.5 N ND (0.05)
SS-7 06/29/97 0.5 N ND (0.05)
$S-8 06/29/97 0.5 N ND (0.05)
SSB-1 06/25/97 N ND (0.05) 13.7 14.9 11.6 35.7
06/25/97 N ND (0.05) 13.6 11 12 20.6
06/25/97 N ND (0.05) 16.7 12.2 345
06/25/97 10 N 97.3 ND (0.05) 16.5 8.2 13 (0.2) 12.9 24.6 31.9
SSB-6 06/30/97 1 N ND (0.05) 13.7 8.6 8.9 29.1
06/30/97 3 N ND (0.05) 27.5 6.6 8.2 24.8
06/30/97 6 N 0.06 5.5 132 >
06/30/97 10 N 100 ND (0.05) 14.8 9.6 3.1 0.79 10.3 22.7 33.4
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TABLE B-2a

Sample Results: Metals in Soil
AOC 1 - Area around Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Metals (mg/kg)

Interim Screening Level 1: 0.285 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 0.0125 1.37 27.3 1.47 5.15 0.78 52.2 58
Residential Regional Screening Levels i: 31 0.68 15,000 160 71 0.3 120,000 23 3,100 400 11 390 1,500 390 390 0.78 390 23,000
Residential DTSC-SL K NE 0.11 NE 15 5.2 NE 36,000 NE NE 80 1 NE 490 NE 390 NE 390 NE
Ecological Comparison Values g 0.285 11.4 330 23.3 0.0151 139.6 36.3 13 20.6 0.0166 0.0125 2.25 0.607 0.177 5.15 2.32 13.9 0.164
Background ~: NE 11 410 0.672 1.1 0.83 39.8 12.7 16.8 8.39 NE 1.37 27.3 1.47 NE NE 52.2 58
. Depth Sample Antimony Arsenic Barium Beryllium Cadmium  Chromium, Chromium, Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
Location Date (ft bgs) Type Hexavalent total
SSB-7 06/30/97 1 N ND (0.05) 19.8 7.7 8.4 28.1
06/30/97 3 N ND (0.05) 24.9 6.5 7 29.4
06/30/97 6 N ND (0.05) 8.6 14.7 6.3 23
06/30/97 10 N 775 ND (0.05) 8.1 5.8 1.8 ND (0.2) 6.5 16.2 234
SSB-8 07/10/97 1 N ND (0.05) 531 > 15.1 15.3 38.3
07/10/97 3 N ND (0.05) 13.6 14.1 10.6 35.3
07/10/97 6 N ND (0.05) 15.3 7.3 10 335
07/10/97 10 N 43.9 ND (0.05) 17.1 10.7 2.8 0.071J 13.9 26.8 35.8
07/10/97 10 FD ND (0.05) 13.7 8 11.1 30
SSB-9 07/10/97 1 N ND (0.05) 17.3 8.6 10.1 35.5
07/10/97 3 N ND (0.05) 11 6.1 7 31.8
07/10/97 6 N ND (0.05) 9.6 6.4 7.8 25.3
07/10/97 10 N 102 ND (0.05) 15.7 7.7 3 0.096 J 11.4 25.7 33.1
XMW-9 06/25/97 3 N ND (0.05) 18.4 12 9 25.8
06/25/97 10 N 257 ND (0.05) 5.7 0.075J 352 > 44.5 44.2
06/25/97 10 FD ND (0.05) 31.1 16.7 27 38.7
06/25/97 30 N 88.1 ND (0.05) 35.6 172> 7.2 0.11J 321 429 50.3
06/25/97 50 N 57.4 ND (0.05) 36.3 15.6 45 ND (0.2) 37.7 54.2
06/25/97 70 N ND (0.05) 6.7 6.1 74 19.7 54.6
Category 2
Spill04162006_Sam  04/26/06 0 5 O 2.3 140 0.5 0.5 35 5.3 10 27 O 15 1 0.5 5 O 24
Spill04162006_Sam  04/26/06 0 4.6 210 1> 1 20 7 11 6.2 5 15 1 1 34 42
Category 3
DS-1 06/24/88 1-3 N
DS-2 06/24/88 0-3 N 0.7
DS-3 06/24/88 0-3 N ND (0.5) 25
DS-4 06/24/88 0-3 N ND (0.5) 28
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TABLE B-2a

Sample Results: Metals in Soil

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Notes:

Category 1: Validated data suitable for all uses, including risk assessment and remedial action decisions.

Category 2: Validated data suitable for use in characterization of the chemicals of potential concern at the facility and to help define the
nature and extent of contamination.

Category 3: Validated data suitable only for use in qualitative characterization of the nature and extent of contamination.

Results greater than or equal to the interim screening level are circled; however, if the interim screening level is equal to the background value, only results greater than the interim screening level are circled.
¥ This location is in an area where soll is transitioning into sediment.

A sediment sample

Reporting limits greater than or equal to the interim screening level.
- not analyzed

ft bgs feet below ground surface

mg/kg milligrams per kilogram

DTSC California Department of Toxic Substances Control

DTSC-SL DTSC Screening Levels

FD field duplicate

J concentration or reporting limit estimated by laboratory or data validation
primary sample

ND not detected at the listed reporting limit

NE not established

USEPA United States Environmental Protection Agency

1 Interim screening level is background value. If background value is not available then the interim screening value is the lower of the Ecological Comparison Value , residential DTSC-SL, or USEPA residential regional screening value.
2 United States Environmental Protection Agency (USEPA). 2017. Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites. November.

3 California Department of Toxic Substances Control (DTSC). 2018. Human Health Risk Assessment (HHRA) Note Number 3. January.

4 ARCADIS. 2008. "Technical Memorandum 3: Ecological Comparison Values for Metals and Polycyclic Aromatic Hydrocarbons in Soil." May 28.

S CH2M HILL. 2009. "Final Soil Background Technical Memorandum at Pacific Gas and Electric Company Topock Compressor Station, Needles, California." May.
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TABLE B-2b

Sample Results: Dioxins and Furans
AOC 1 - Area around Former Percolation Bed
Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Dioxin/Furans (ng/kg)

Interim Screening Level ' NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE 16 50 5.58
Residential Regional Screening Levels 2: NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE NE 4.8 NE
Residential DTSC-SL 3: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 50 NE
Ecological Comparison Values *: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 16 NE 1.6
Background 5: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 5.98 5.58 5.58
_ Depth Sample| 1234678 1234678 1234789 123478 123478 123678 123678 123789 123789 12378 12378 234678 23478 2378TCDD 2378TCDF  OCDD OCDF TEQ Avian  TEQ Human TEQ
Location Date (ft bgs) Type HpCDD HpCDF HpCDF HxCDD HXCDF HxCDD HxXCDF HxCDD HXCDF PeCDD PeCDF HXCDF PeCDF Mammals
Category 1
AOC1-BCW6 08/22/08 0-0.5 N 2,100 J 210J  ND(8.4)J 144 14 75J 14 25 ND (5.5)J ND(5.3)J* ND(4)J ND(350)J ND(55)J ND(0.31)J ND(2)J  16,000J 5100 | 37 O
08/22/08  2-3 N 570 J 85J ND (6.7) J 3.1J ND(2)J ND(0.79)J ND (5.2)J 79 ND (2.3)J ND(0.37)J ND(1.5)J ND(25)J ND(1.5)J ND(0.1)J ND(0.2)J 8000 200 J 5 11 1D
AOC1-1 01/23/16  0-0.5 N 5,600 J 410 J 31J 43 44 180 J 20J 100 J ND®)J < 23J O  64J ND(2900)J  13J 11J  ND(0.18)J 87,000 J 700 J
01/23/16  2-3 N 3,700 J 370J 28 J 204 23 120 J 13J 49 J 570  C11JD 38J ND(1,900)J 71J ND(0.12)J ND(1.2)J 66,000 J 810J
AOC1-2 01/23/16  0-0.5 N 41 42 ND (0.68) ND (0.66) ND (0.41) 154 ND (0.45) 114 ND(0.23) ND(14) ND(04) ND(53) ND(0.16) ND(0.08) ND (0.14) 300 8.1J 15 1.9 1.9
01/23/16  2-3 N ND(1.3) ND(0.32) ND(0.093) ND(0.17) ND(0.11) ND(0.15) ND(0.095) ND(0.15)  0.29J  ND (0.064) ND (0.057) ND(0.11) ND (0.057) ND (0.046) ND (0.053) 21J ND (0.83) 0.17 0.15 0.15
AOC1-3 01/25/16  0-0.5 N 6,200 J 670 J ND (35) 62J ND (40) 230J ND (35) 140 J ND (47) (_37J > ND(3.4) ND(3,100) 154 ND (0.47) ND(3.4) 45,000 730 J
01/25116  2-3 N 3,600 300 ND (15) 31 ND (18) 120 26 76 ND@3.3) (15 > ND(10) ND(1,700) ND(11) ND(0.33) ND(0.95)  33,000J 480
01/25/16  5-6 N 134 13J  ND(0.32)J ND (0.25)J ND (0.39)J ND (0.23)J ND (0.18)J ND (0.23)J ND (0.29)J ND (0.27)J ND (0.21)J ND (5.4)J ND(0.22)J ND (0.14)J ND (0.073)J  200J ND (3.6) 0.74 0.8 0.8
01/25/16  9-10 N 52J  ND(0.82)J ND(0.36)J ND (0.19)J ND (0.13)J ND (0.098)J ND (0.24)J  05J  ND(0.15)J ND(0.29)J ND(0.1)J ND(1.3)J ND (0.11)J ND(0.22)J ND (0.2)J 72J ND (2.1) 0.58 0.52 0.52
AOC1-4 01/23/16  0-0.5 N 24 ND (2.4)J ND(0.6)J ND(0.9)J ND(0.59)J ND (0.46)J ND (0.55)J ND (0.47)J ND (0.71)J ND (0.27)J ND (0.14)J ND(3.8)J ND(0.15)J ND (0.1)J ND (0.15)J  240J ND (5) 0.74 0.92 0.92
01/23/16  2-3 N 18 J 2J ND (2.4)J ND (0.23)J ND (0.31)J ND (0.22)J ND (0.29)J ND (0.22)J ND (0.37)J ND (0.16)J ND (0.091)J ND (2.7)J ND (0.096) J ND (0.081) J ND (0.084)J  310J ND (5.6) 0.5 0.66 0.66
AOC1-5 01/09/177  0-0.5 N 120 ND(9.5) ND(1.4) ND(0.37) ND(0.44) ND(0.47) ND(0.58) ND(1.6) ND(0.25) ND(0.47) ND(0.11) ND(6) ND(0.12) ND (0.087) ND (0.098) 1,300 28 12 2.4 2.4
01/09117  2-3 N 6.5J ND (0.2) ND(0.24) ND(0.11) ND(0.053) ND(0.17) ND(0.048) ND (0.16) ND (0.063) ND (0.07) ND (0.064) ND(0.2) ND(0.067) ND(0.071) ND(0.1)  ND(44)  ND (1.3) 0.2 0.2 0.2
01/09/17  5-6 N 280 45 ND (2.5) 1.3 ND(1.2) ND(0.22) ND(1.7) ND(22) ND(0.52) ND(0.49) ND(0.24) ND(53) ND(0.25) ND(0.077) ND(0.12) 4,200 280 4.7 8
01/09/17  9-10 N 8.1J ND(1.6) ND(1.1) ND(0.29) ND(0.14) ND(0.19) ND(0.13) ND(1.1) ND(0.56) ND(0.14) ND(0.11)  077J  ND(0.11) ND(0.071) ND (0.27) 83 ND (4.4) 0.51 0.45 0.45
01/09/17  14-15 N 1.8J ND (0.13) ND(0.39) ND(0.3) ND(0.067) ND(0.09) ND(0.061) 0.27J ND(0.079) ND (0.064) ND (0.043) ND (0.069) ND (0.046) ND (0.12) ND(0.18) ND(9.2) ND (0.73) 0.26 0.19 0.19
AOC1-6 01/09/177  0-0.5 N 440 42 ND (4.5) ND(1.6) ND(1.3) 124 ND (2.8) 51J ND (1.6) ND(1) ND(0.52) ND(110) ND(0.55) ND(0.18) ND(0.25) 4,500 94 8.8 14
01/0917  2-3 N 77 ND (10) ND(0.72) ND (0.49) ND (0.51) 24 ND (0.46) ND(0.79) ND(0.6) ND(0.19) ND(0.39) ND(20) ND (0.41) ND(0.092) ND (0.13) 750 26 1.8 2.7 2.7
01/0917  5-6 N ND(8.9) ND(1.1) ND(0.24) ND(0.12) ND(0.13) ND(0.14) ND(0.32) ND(0.28) ND(0.15) ND (0.06) ND (0.051) 12J  ND(0.053) ND (0.044) ND(0.039) ND(75)  ND (1.5) 0.28 03 0.3
01/09/17  9-10 N ND (3.5) ND(0.37) ND(0.38) ND (0.052) ND (0.092) ND (0.051) ND (0.084) ND (0.05) ND (0.11) ND (0.098) ND (0.11) ND(0.095) ND (0.11) ND (0.069) ND (0.063) ND(41) ND(1.5) ND(0.21) ND(0.16) ND (0.16)
01/09/17  14-15 N 35J ND (0.34) ND(0.13) ND(0.11) ND(0.14) ND(0.11) ND(0.097) ND(0.11) ND(0.13) ND(0.21) ND (0.047) ND(0.31) ND (0.049) ND (0.067) ND (0.048) ND (30)  ND (1.6) 0.24 0.24 0.24
AOC16-5 02/20/17  0-0.5 N 820 J 54 59 3.8J 9J 26 ND (3.1) 8.4 ND(1.6) ND(24) ND(0.23) ND(370) ND(2.8) ND(0.095) ND(0.16) 6,800 J 100 36
02/20117  0-0.5 FD 440 J 28 3.1J 2.1J 5.3 15 ND (4.1) 49 134 ND(1.3) ND(0.27) ND(260) ND(2.1) ND(0.075) ND(0.68)  3,700J 45 23 23 O
0220117  2-3 N ND (7.9) ND(0.57) ND(0.18) ND (0.069) ND (0.081) ND (0.34) ND (0.078) ND (0.11) ND (0.094) ND (0.065) ND (0.047) ND (5.9) ND (0.049) ND (0.031) ND(0.036) ND(66) ND(0.91) ND(0.42) ND (0.44) ND (0.44)
AOC1-7 01/09/17  0-0.5 480 38J ND (0.85) 1.4 1.8 7.7 ND(1.8) ND(0.29) ND(0.8) ND(0.8) ND(0.13) ND(61) ND(0.65) ND(0.33)  0.38J 5,100 130 J 6.2 12 12 O
01/0917  2-3 190 J 19 ND(1.3) ND(0.8) ND(1.1) 5J ND (0.95) ND(1.8) ND(043) ND(0.28) ND(0.33) ND(41) ND(0.35) ND(0.075) ND(0.11)  2,200J 69 34 5.8 58 O
01/0917  2-3 FD 97 9.8 ND (0.79) ND (0.64) ND (0.45) 2.8 ND (0.41) 164 ND (0.53) ND(0.57) ND(0.14) ND(30) ND(0.14) ND(0.073) ND (0.12) 980 J 24 25 3.8 3.8
01/09/17  5-6 4 ND (1.3) 124 ND (0.32) ND(0.11) ND(0.061) ND (0.099) ND(0.63) ND (0.41) ND(0.36) ND (0.2) 0.84J  ND(0.16) ND (0.068) ND (0.24) 51 25 0.61 0.49 0.49
01/09/17  9-10 ND (0.27) ND(0.42) ND(0.59) ND (0.19) ND(0.28) ND (0.083) ND(0.07) ND(0.24) ND (0.53) ND (0.048) ND(0.1) ND (0.079) ND (0.056) ND (0.055) ND (0.077) 174 ND (1.2) 0.2 0.15 0.15
01/09/17  14-15 1.1 ND (0.11) ND(0.33) ND (0.068) ND (0.032) ND (0.067) ND (0.03) ND (0.066) ND (0.038) ND (0.079) ND (0.059) ND (0.26) ND (0.062) ND (0.096) ND (0.12) 124 ND (0.66) 0.21 0.15 0.15
10f8
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TABLE B-2b

Sample Results: Dioxins and Furans

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Dioxin/Furans (ng/kg)

Interim Screening Level NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE 16 50 5.58
Residential Regional Screening Levels?: NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 48 NE NE NE NE 48 NE
Residential DTSC-SL 3: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 50 NE
Ecological Comparison Values 4 : NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 16 NE 1.6
Background °: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 5.98 5.58 5.58
) Depth Sample| 1234678 1234678 1234789 123478 123478 123678 123678 123789 123789- 12378 12378 234678 23478 2378TCDD 23,78-TCDF 0CDD OCDF TEQ Avian  TEQ Human TEQ
Location Date (ft bgs) Type HpCDD HpCDF HpCDF HxCDD HXCDF HxCDD HXCDF HxCDD HXCDF PeCDD PeCDF HXCDF PeCDF Mammals
AOC1-8 01/05/17 0-0.5 N 130 18 ND (1.9) ND (1.2)  ND (0.54) 5.4J 1.9J 29J ND (4.4) ND(0.84) ND(0.35) ND(41) ND(0.26) ND(0.19) ND (0.35) 1,200 41 4.1 5.8
01/05/17 2-3 N 200 ND (1.5) ND (1.8) ND (2) ND (1.9) 8.5 ND (1.6) 51J ND (2.1) ND(0.95) ND(0.97) ND(78) ND(0.98) ND(0.3) ND (0.44) 1,800 64 6.6 9 @
AOC1-BCW10 02/04/16  0-05 N 5,100 ND (240) 27 ND (7.1) ND (1.1) 88 ND (45) 23 ND(1.3) ND(42) ND(0.58) ND (570) 51J ND (0.4) 2.3J 42,000 1,700 @
02/04/16 2-3 N 670 ND (0.21) ND (4) 35 ND (0.21) 17 ND (7.7) 7J 1.6J ND (1) ND(1.1)  ND(110) ND(1.2) ND(0.08) ND (0.077) 6,700 120 9.7 18
02/04/16 5-6 N 17 ND (0.091) ND(0.12) ND(0.2) ND (0.16) 0.78 J ND(1.5) ND(0.19) ND(0.24) ND(0.16) ND(1.5) ND(0.27) ND(1.6) ND (0.045) ND (0.069) 130 2.2J 1.2 0.79 0.79
02/04/16  9-10 N ND (1.7) 0.38J ND(0.094) ND(0.064) ND(0.15) ND(0.12) ND(0.14) ND(0.06) ND (0.18) ND (0.074) ND (0.074) ND(0.42) ND(0.08) ND(0.049) ND (0.11) ND(14)  ND (0.14) 0.22 0.15 0.15
02/04/16  9-10 FD ND (0.88) ND(0.03) ND (0.067) ND (0.046) ND (0.052) ND (0.036) ND (0.048) ND (0.034) ND (0.061) ND (0.052) ND (0.062) ND (0.21) ND (0.067) ND (0.025) 0.1J ND (3.8) ND (0.047) 0.2 0.089 0.089
AOC1-BCW11 02/04/16  0-0.5 N 380 ND (1.3) ND (1.6) 1.9J ND (2.8) 8.6J ND (4.9) 37 ND (1.1) ND(0.35) ND(0.19) ND(58) ND (0.21) ND(0.36) ND (0.36) 4,700 52 54 10
02/04/16 2-3 N 830 ND (1.9) ND (8) 4 ND (2.3) 25 ND (19) 9.3 ND(2.7) ND(24) ND(0.53) ND (2.4) 2.7J ND (0.19)  ND (0.96) 9,700 320J 9.1 19
02/04/16 5-6 N 1,800 110 124 7.8J ND (2.1) 50 46J 18 ND (2.4)  ND(3.8) ND (1.4) ND(340) ND (1.6) 0.5J 1J 16,000 440 @ @
02/04/16  9-10 N ND (2.2) ND(0.055) ND (0.07) ND(0.13) ND(0.15) ND(0.13) ND(0.14) ND(0.15) ND(0.18) ND(0.1) ND(0.06) ND (0.76) ND (0.065) ND (0.061) ND(0.16) ND(13) ND(0.56) & ND(0.27) ND (0.19) ND (0.19)
AOC1-BCW12 02/04/16  0-0.5 N 1,400 160 ND (11) 13 ND (7.7) 41 ND (6.8) 15 ND (8.7) 4.4 ND (7.5)  ND (380) 5.8J ND (0.32) 2.5 15,000 590
02/04/16 2-3 N 2,900 410 ND (41) ND (3.3) ND (45) 70 ND (40) 15 ND (51) ND (2.9) ND (23) ND (670) ND (23) ND(0.52) ND (0.84) 50,000 2,300
02/04/16 5-6 N 36 J ND (1.8)J ND (0.22) J ND (0.39)J ND (0.48)J ND (0.37)J ND (0.44)J ND(0.37)J ND(0.57)J ND (0.28)J ND (0.12)J ND(15)J ND (0.13)J ND (0.063)J ND (0.088) J 120 J ND (3.2) J 1.2 1.5 1.5
AOC1-BCW13 02/04/16  0-0.5 N 550 36 54 26J 5J 16 ND (10) ND(5.4) ND(0.78) ND(0.3) ND(0.26) ND (140) 21J 0.27J 0.9J 5,200 260 14 19
02/04/16 2-3 N 8.3J ND (0.39) ND(0.19) ND(0.29) ND(0.21) ND(0.088) ND(0.22) ND(0.23) ND(0.25) ND(0.13) ND(0.07) ND(1.9) ND (0.075) ND (0.051) ND (0.047) 70 ND (0.96) 0.32 0.37 0.37
02/04/16 5-6 N ND (1.8) 0.21J  ND (0.079) 0.14J ND(0.066) ND(0.1) ND(0.084) ND (0.055) ND (0.35) ND(0.072) ND(0.1) ND(0.072) ND(0.11) ND (0.13) 0.26 J ND (12) ND (0.4) 0.46 0.21 0.21
02/04/16  9-10 N ND (2.3) ND (0.2) ND(0.093) ND (0.074) ND (0.098) ND (0.22) ND (0.091) ND (0.069) ND (0.12) ND(0.18) ND (0.069) ND (0.6) ND (0.074) ND (0.075) 0.25J ND (7.6)  ND (0.26) 0.47 0.24 0.24
AOC1-BCW 14 02/04/16  0-0.5 N 530 51 ND (2.8) 3.8 3.1 ND (0.4) 154 74 ND (3.7) ND (1) ND (1.6) 1.1J ND (1.6)  ND (0.52) 0.9J 6,600 120 6 11 @
02/04/16 2-3 N 47 6.2J ND (0.46) ND (0.39) ND (0.24) 15J ND (0.21) 0.78J ND (2.3) ND(0.075) ND(0.11) ND(8.9) ND(0.12) ND (0.062) ND (0.3) 680 14 J 1.1 17 1.7
AOC1-BCW15 02/04/16  0-0.5 N 260 J 24 J 24 1.8J 15J 74 ND (1.1) J 36J ND (0.42)J ND(0.26)J  0.71J ND (81)J ND (0.89)J ND (0.064)J  0.56J 2,700 J 80J 6.8 9.6
AOC1-BCW16 02/04/16  0-0.5 N 580 53 J 48 45 ND (7.1) 24 J ND (2) 9.4 ND (2.4) 3.8J ND(1.1)  ND(190) ND(1.2) ND(0.48) ND(0.3) 5,400 190 J 26
02/04/16 2-3 N 300 43 4.7 22 ND (0.16)  ND (1.1) 2 5J 15J 3.8 ND (0.7) ND(130) ND (0.73) 0.34J ND (0.46) 3,100 120 14 18
02/04/16 5-6 N 26 2.3J ND (0.47)  ND (0.33) 0.63J ND(1.1) ND(0.77) ND(0.67) ND(0.26) ND(0.11) ND(0.38) ND (8.5) ND (0.3) ND (4.8)* 0.39J 200 47 37 35 35
02/04/16  9-10 N ND(1.9) ND(0.18) ND(0.11) ND (0.15) ND (0.084) ND (0.11) ND (0.082) 0.22J ND(0.098) ND(0.1) ND(0.16) ND(0.29) ND(0.17) ND(0.1) ND(0.15) ND (6.4) ND (0.41) 0.32 0.21 0.21
AOC1-BCW17 02/04/16  0-0.5 N 15 1.7J ND (0.59) ND(0.24) ND(0.26) ND(0.21) ND(0.23) ND(0.21) ND(0.3) ND(0.13) ND(0.28) ND(0.26) ND(0.12) ND(0.06) ND (0.17) 120 3J 0.37 0.42 0.42
02/04/16 2-3 N 2J ND (0.49) ND (0.052) ND (0.1) ND (0.1) ND (0.086) ND (0.089) ND (0.12) ND (0.11) ND (0.061) ND (0.069) ND (0.2) ND (0.069) ND (0.051) ND(0.091) ND(24)  ND (0.37) 0.18 0.14 0.14
AOC1-BCW18 02/05/16  0-0.5 N 1,300 57 J ND (6.7) ND (2.8) 6.8J 21 ND (0.46) 7.4 ND(1.2)  ND(1.7) 1.1J ND (110) ND(0.8) ND (0.21) ND (0.49) 15,000 230J 12 29
02/05/16 2-3 N 4.1 ND (0.13)  ND (0.1) ND (0.4) ND(0.17) ND(0.39) ND(0.15) ND(0.37) ND(0.19) ND (0.087) ND (0.2) ND (1.4) ND(0.22) ND (0.053) ND (0.22) ND (9.5) 0.39J 0.43 0.31 0.31
02/05/16 5-6 N ND (0.29) ND(0.05) ND (0.036) ND (0.056) ND (0.032) ND (0.055) ND (0.03) ND (0.072) ND (0.084) ND (0.073) ND(0.09) ND(0.1) ND(0.097) ND (0.076) ND (0.3) ND(0.66) ND(0.068) ND(0.3) ND(0.13) ND (0.13)
02/05/16  9-10 N ND (0.19) ND (0.028) ND (0.036) ND (0.06) ND (0.034) ND (0.049) ND (0.031) ND(0.1) ND (0.04) ND (0.058) ND (0.062) ND (0.035) ND (0.067) ND (0.069) ND (0.2) ND (0.9) ND (0.052) | ND(0.21)  ND(0.1) ND (0.1)
AOC1-BCW19 02/05/16  0-0.5 N 7,100 J 470J 29J 28J 41 160 J 14 J 57 J 13J @ 10J ND (1,000) J 15J ND (0.82) J 4 97,000 J 1,200 J
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TABLE B-2b

Sample Results: Dioxins and Furans

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Dioxin/Furans (ng/kg)

Interim Screening Level ': NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE 16 50 5.58
Residential Regional Screening Levels?: NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE NE 438 NE
Residential DTSC-SL 3: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 50 NE
Ecological Comparison Values*: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 16 NE 16
Background 5: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 5.98 5.58 5.58
_ Depth Sample| 1234678- 1234678 1234789 123478 123478 123678 123678 123789 123789 12378 12378 234678 23478 2378TCDD 2378-TCDF  OCDD OCDF TEQ Avian  TEQ Human TEQ
Location Date (ft bgs) Type HpCDD HpCDF HpCDF HxCDD HXCDF HxCDD HxXCDF HxCDD HXCDF PeCDD PeCDF HXCDF PeCDF Mammals
AOC1-BCW20 02/05/16  0-0.5 N 160 ND (0.2) 1.2 1.3 ND (0.24) 6.1J ND (3.1) 2.7 ND (0.28) ND(0.26) ND(0.32) ND(42) ND(0.34) ND(0.068) ND (0.064) 1,600 35 34 5.6
02/05/16  2-3 N 4.4 ND (0.13) ND(0.16) ND (0.17) ND (0.056) ND (0.039) ND (0.052) ND (0.037) ND (0.065) ND (0.074) ND (0.086) ND(1.5) ND(0.1) ND(0.041) ND(0.11)  ND(21)  ND (0.41) 0.26 0.22 0.22
02/05/16 ~ 5-6 N ND (3.1) ND(0.088) ND (0.068) ND (0.17) ND (0.075) ND (0.069) ND (0.069) ND (0.14) ND (0.087) ND (0.054) ND(0.1)  ND(1.1) ND(0.11) ND (0.06) 0.15J ND (13) 0.31J 0.35 0.19 0.19
02/05/16  9-10 N ND (0.61) ND (0.084) ND (0.038) ND (0.04) ND (0.064) ND (0.05) ND (0.059) ND (0.047) ND (0.075) ND (0.097) ND (0.085) ND(0.2) ND(0.091) ND(0.041) ND(0.14)  ND(2) ND(0.031) ND(0.21) ND(0.12) ND(0.12)
AOC1-BCW21 02/05/16  0-0.5 N 2,000 ND(9.8)  ND(12) 5.2 14 44 ND (23) 16 3.8J 4.6J ND (0.2) 5.5 354 ND (0.29) ND(0.48) 20,000 440 42
02/05/16  2-3 N 12J  ND(0.086) ND(0.11) ND(0.13) ND(0.12) ND(0.13) ND(0.11) ND(0.12) ND(0.14) ND(0.12) ND(0.075) ND(0.12) ND (0.081) ND (0.053) ND (0.14) 110 314 0.26 0.31 0.31
02/05/16  5-6 N ND (1)  ND(0.04) ND(0.05) ND (0.047) ND (0.067) ND (0.046) ND (0.057) ND (0.044) ND (0.078) ND (0.073) ND(0.08) ND (0.43) ND (0.086) ND(0.047) ND(0.1) ND(5.6) ND(0.17) = ND(0.19) ND(0.12) ND (0.12)
02/05/16  9-10 N ND (0.73) ND (0.069) ND (0.087) ND (0.03) ND(0.05) ND(0.062) ND(0.12) ND (0.034) ND (0.058) ND (0.074) ND (0.052) ND (0.39) ND (0.056) ND (0.055) ND(0.04) ND(3.4) ND(0.19) ND(0.15) ND(0.12) ND (0.12)
AOC1-BCW22 02/05/16  0-0.5 N 190 J 22 23J ND(063)J ND(1.2)J 55J ND(0.99)J 21J  ND(0.77)J ND(0.87)J ND(0.4)J ND(49)J ND(0.88)J ND(0.15)J ND (0.097)J 2,500 J 63 J 46 7 7 D
AOC1-BCW23 02/05/16  0-0.5 N 540 63 5.2 ND (4) ND (3.4) 16 ND(45) ND(4.9) ND(1.5) ND(23) 5.7J ND (170) ND(23) ND(0.34) 3.1J 5,900 180 17 O 21 21 O
02/05/16  2-3 N 16 1.9J ND (0.57) ND(0.22) ND(0.13) ND(0.5) ND(0.11) ND(0.5) 0.67J  ND(0.16) ND(0.23) ND(1.7) ND(0.23) ND(0.16) ND (0.17) 120 234 0.62 0.65 0.65
AOC1-BCW24 02/05/16  0-0.5 N 830 58 ND (15) 4.9 ND (4.7) 20 ND (4.1) 12 ND (5.3) 1.7J ND(2)  ND(160) ND(2) ND(0.15) ND(0.93) 10,000 150 27 21 O
02/05/16  2-3 N 510 110 ND(28)  ND(1.5)  ND(8.3) 23 54 ND (57)  ND(1.7) 1.5 ND (3.5) ND(250) ND(3.5) ND(0.068) ND (0.2) 5,500 310 26
02/05/16 ~ 5-6 N ND (1.6)J ND (0.079) J ND (0.12) J ND (0.11)J ND (0.061)J ND (0.1)J ND (0.057)J ND (0.1)J ND (0.073)J ND (0.11)J ND (0.073)J ND (0.55)J ND (0.078) J ND (0.086) J ND (0.046) J ND (8.3) ND(0.13)J ND(0.21) ND(0.18) ND (0.18)
AOC1-BCW25 02/05/16  0-0.5 N 1,700 110J 12J 7.8J ND (1.7) 50 J ND (29) 16 ND (2) 4.7 ND (1)  ND(400) ND(1.1)  ND(0.16) 14 17,000 620 J
02/05/16  2-3 N 38 34 ND (0.32) 1.4 ND(0.16) ND(0.3) ND(1.6) ND(0.56) ND(0.18) ND(0.2) ND(0.15) ND(17) ND(0.16) ND (0.056) ND (0.12) 510 17J 1.4 1.9 1.9
02/05/16  5-6 N 7.2J ND (0.69) ND(0.33) ND(0.13) ND(0.18) ND(0.13) ND(0.17) ND(0.12) ND(0.21) ND(0.084) ND(0.78) ND(4.5) ND(0.84) ND(0.03) ND (0.26) 73 6.6 J 0.93 0.58 0.58
02/05/16  9-10 N ND (0.36) ND(0.032) ND(0.04) ND(0.03) ND(0.057) ND(0.03) ND (0.053) ND (0.055) ND (0.066) ND (0.042) ND (0.036) ND (0.15) ND (0.039) ND (0.023) ND (0.076) ND(1.8) ND(0.037) ND(0.11) ND (0.067) ND (0.067)
AOC1-BCW26 02/04/16  0-0.5 N 4,100 250 ND (18) 16 18 95 15 30 ND(13)  ND(1.7)  ND(3.1)  ND (540) 7.8 ND (0.5) 26J 39,000 710
02/04/16  2-3 N ND (19) 3J ND(1.7) ND(0.76) ND(0.21) ND(1.2) ND(0.4) ND(1.7) ND(0.76) ND (0.37) 0.26 J ND (1.4) ND(0.24) ND(0.083) ND(0.2) ND(120) ND(3.4) 0.78 0.75 0.75
AOC1-BCW27 02/05/16  0-0.5 N 91 ND (0.57) ND(0.73) ND (0.68) ND (0.14) 3.5 ND (2.9) 1.3J ND (0.25) ND(0.82) ND(0.18)  ND (25) ND(2)  ND(0.19) 0.7 J 660 21J 4 3.9 3.9
02/05/16  2-3 N ND (0.2) ND(0.095) ND (0.035) ND (0.055) ND (0.041) ND (0.054) ND (0.038) ND (0.052) ND (0.048) ND (0.071) ND (0.084) ND (0.066) ND (0.091) ND(0.052)  0.24J ND (1.2)  ND (0.095) 0.37 0.12 0.12
02/05/16 ~ 5-6 N 0.6J  ND(0.068) ND (0.086) ND (0.055) ND (0.058) ND (0.055) ND (0.15) ND (0.052) ND (0.068) ND (0.089) ND (0.058) ND (0.34) ND (0.063) ND (0.04) ND (0.069) 44 ND (0.56) 0.17 0.13 0.13
02/05/16  9-10 N 0.27J  ND(0.028) ND(0.035) ND(0.08) ND(0.022) ND(0.029) ND (0.02) ND (0.027) ND (0.026) ND (0.037) ND (0.032) ND(0.29) ND (0.035) ND(0.053) ND(0.19) ND(1.5) ND (0.076) 0.18 0.088 0.088
AOC1-BCW28 02/05/16  0-0.5 N 5,700 ND (28) ND (35) 23 ND (74) 180 ND (68) 53 ND (86) 89J  ND(1,000) 15 ND (1) 2.7 47,000 1,500
02/05/16  2-3 N 16 ND (0.16) ND(0.2) ND(0.19) ND(0.21) ND(0.19) ND(1.2) ND(0.27) ND(0.24) ND(0.094) ND(0.13) ND(8.2) ND(0.14) ND (0.056) ND (0.11) 130 47 0.75 0.83 0.83
02/05/16 ~ 5-6 N 8J ND (0.71) ND(0.14) ND(0.2) ND(0.19) ND(0.19) ND(0.33) ND(0.18) ND(0.22) ND(0.097) ND(0.12) ND(4.8) ND(0.13) ND (0.19) 0.23J 82 4J 0.76 0.6 0.6
02/05/16  9-10 N ND (0.65) ND (0.076) ND (0.097) ND (0.034) ND (0.044) ND (0.033) ND (0.041) ND (0.032) ND (0.051) ND (0.072) ND (0.064) ND (0.15) ND (0.069) ND (0.066) ND (0.15) ND(1.8) ND(0.23) = ND(0.2) ND(0.11) ND (0.11)
AOC1-BCW29 02/04/16  0-0.5 N 2,900 280 ND (5) ND (13)  ND (12) 68 ND(12)  ND(12)  ND(14)  ND(24) 10J ND (600) ND(4.1) ND(0.39) ND(1.2) 30,000 1,300
02/04/16  2-3 N 2.8J ND (0.12)  ND (0.14) 0.74J  ND(0.13) ND(0.14) ND(0.13) ND(0.13) ND(0.27) ND(0.095) ND(0.15) ND(2.5) ND(0.16) ND (0.084) ND (1.1) 24 ND (0.8) 0.93 0.45 0.45
02/04/16  5-6 N 2.7J 0.69J ND(0.29) ND(0.2) 0.3J  ND(0.072) ND(0.36) ND(0.18) ND(0.26) ND(0.2) ND(0.14) ND(1)  ND(0.15) ND (0.27) 1.2J 29 ND (1.1) 1.7 0.56 0.56
02/04/16  9-10 N 17 ND (0.75) ND(0.11) ND(0.15) ND(0.072) ND(0.23) ND(0.14) ND(0.15) ND(0.084) ND (0.09) ND(0.092) ND(1.3) ND(0.17) ND(0.12) ND (0.61) 370 2.4 0.65 0.55 0.55
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TABLE B-2b

Sample Results: Dioxins and Furans

AOC 1 - Area around Former Percolation Bed

Soil Engineering Evaluation/Cost Analysis

PG&E Topock Compressor Station, Needles, California

Dioxin/Furans (ng/kg)
Interim Screening Level NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 4.8 NE NE NE 16 50 5.58
Residential Regional Screening Levels?: NE NE NE NE NE NE NE NE NE 4.8 NE NE NE 48 NE NE NE NE 48 NE
Residential DTSC-SL 3: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 50 NE
Ecological Comparison Values 4 : NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 16 NE 1.6
Background °: NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 5.98 5.58 5.58
) Depth Sample| 1234678 1234678 1234789 123478 123478 123678 123678 123789 123789- 12378 12378 234678 23478  2378TCDD 2378TCDF  OCDD OCDF TEQ Avian  TEQ Human TEQ
Location Date (ft bgs) Type HpCDD HpCDF HpCDF HxCDD HXCDF HxCDD HXCDF HxCDD HXCDF PeCDD PeCDF HXCDF PeCDF Mammals
AOC1-BCW30 02/04/16  0-0.5 N 5,200 460 24 22 34 ND (5.8) 32 49 ND(9.1) (_12J > ND(8.8)  ND(890) 13 0.5J 7 14,000 980
02/04/16 2-3 N ND (0.77) 24 ND (0.22) ND (0.46) ND(0.63) ND(0.32) ND(0.49) ND(0.64) ND (0.93) 0.87J ND (0.23) ND(7.8) ND(0.46) ND (1.1) 0.65J 98 3.6J 2.9 2.2 2.2
AOC1-BCW31 02/20/117  0-0.5 N 9.3J 1.1 ND (0.13) ND (0.11)  ND (0.19) 0.43J ND (0.18) ND(0.33) ND(0.22) ND(0.11) ND(0.092) ND(3) ND(0.095) ND (0.11) ND(0.27) ND (88) ND (1.3) 0.53 0.5 0.5
02/20/17 2-3 N ND (0.46) ND (0.049) ND (0.058) ND (0.039) ND (0.042) ND (0.04) ND (0.04) ND (0.053) ND (0.048) ND (0.054) ND (0.037) ND(0.21) ND (0.039) ND(0.03) ND(0.034) ND(7.4) ND (0.16) ND (0.1) ND (0.078) ND (0.078)
AOC1-BCW32 02/20/117  0-0.5 N 20 29 0.32J ND (0.11)  ND (0.12) 1.2 ND (0.2) ND(0.43) ND (0.14) ND (0.064) 0.27J 14 ND (0.056) ND (0.035) ND (0.087) 190 55J 1.7 1.9 1.9
02/20/17 2-3 N ND (2.9) ND(0.38) ND(0.083) ND (0.076) ND (0.054) ND (0.076) ND (0.098) ND (0.12) ND(0.062) ND (0.06) ND (0.043) ND (0.58) ND (0.045) ND (0.035) ND (0.023)  ND (40) 0.93J 0.14 0.13 0.13
AOC1-BCW7 02/05/16  0-0.5 N 200 16 2.1J 0.87J 1.8 56J ND (3.2) ND (2) 0.59J ND (0.35) ND(0.19) ND(37)  ND(0.39) 0.17J 0.26 J 2,600 74 3.9 6.4
02/05/16 2-3 N 100 8.2J 1.1 0.85J 0.94 J 29J ND (0.27) 12 ND (0.26) ND(0.21) ND(0.24) ND(18) ND (0.26) ND (0.051) 0.19J 1,100 32 2 3.1 3.1
02/05/16 2-3 FD 90 ND (0.15)  ND (0.68) 0.54 J ND (0.24) ND(2.5) ND (0.88) 13 ND (0.28) ND(0.15) ND(0.12) ND(17) ND(0.13) ND (0.052) ND (0.074) 870 30 15 25 25
02/05/16 5-6 N ND (2.7) ND(0.094) ND (0.12) 0.24J  ND(0.081) ND(0.074) ND (0.075) ND (0.071) ND (0.094) ND (0.095) ND (0.038) ND (0.28) ND (0.041) ND (0.068) ND (0.052) ND (23) ND (0.6) 0.18 0.17 0.17
02/05/16  9-10 N 5J ND (0.36) ND (0.15) ND (0.075) ND (0.084) ND (0.074) ND (0.078) ND (0.07) ND (0.098) ND (0.085) ND (0.12) ND (1) ND (0.13) ND (0.05) ND (0.037) 54 15J 0.24 0.23 0.23
AOC1-BCW8 02/04/16  0-0.5 N 730 55 ND (2.8) ND(32) ND (4.9) 15 ND (4.3) 59J ND(5.6) ND(1.5) ND(0.73) ND(120) ND(0.63) ND(0.18) ND (0.66) 9,900 170 11 21 @
02/04/16 2-3 N 1,400 110 7.6J 6.9J 6.4J 30 6J 14 25 ND(1.8) ND(9) ND(180) ND(3.7) ND(0.33) 3J 18,000 270 @ 38
02/04/16 5-6 N 240 J 53J 8.8J ND (0.5)J ND (0.55) J 6.7J ND (0.51)J ND(1.2)J ND(0.66)J ND (0.23)J ND (0.26)J ND(81)J ND (0.64)J ND (0.072)J ND (0.08)J 2,600 J 170 J 5.9 9 @
AOC1-BCW9 02/04/16  0-0.5 N 920 78 ND (6.7) 3.7J ND (11) 22 ND (9.7) 774 ND(1.8) ND(0.23) ND(1.2) ND(220) ND(1.9) ND(0.13) 15J 10,000 220 29
02/04/16 2-3 N 17 ND(1.8) ND(0.19) ND(0.33) ND(0.41) ND(0.71) ND(0.36) ND(0.29) ND(0.47) ND(0.13) ND(0.15) ND(3.9) ND(0.15) ND (0.067) ND (0.096) 150 51J 0.55 0.68 0.68
AOC1-T1e 01/11/16 0-1 N 670 68 ND (4.3) 4 ND (3) 15 4 8.9J ND (3.5) 2.1J ND (0.8) ND (84)  ND (0.31) 0.23J ND (0.12) 6,300 120 11 19
01/11/16 2-3 N 29 ND (3) ND (0.52) ND (0.65) ND(0.85) ND(0.58) ND(0.72) ND(0.62) ND(31) ND(0.25) ND (0.4) 2.7 ND (0.28) ND(0.13) ND (0.14) 190 ND (2.2) 24 2.6 2.6
01/11/16 5-6 N 45 ND (0.79) ND (0.14) ND (0.26) ND(0.18) ND(0.3) ND(0.16) ND(0.31) ND(0.21) ND(0.16) ND (0.095) ND (0.18) ND (0.074) ND (0.062) ND (0.1) 51 ND (1.2) 0.28 0.27 0.27
01/11/16  9-10 N 28 ND (3.6) ND (2) ND (0.38) ND(0.34) ND(0.34) ND(0.29) ND(0.8) ND(0.4) ND(0.16) ND(0.17) ND(3.6) ND(0.18) ND(0.12) ND (0.14) 240 ND (4.9) 0.67 0.86 0.86
AOC1-T1f 01/12/16 0-1 N 550 74 ND (5.5) 36J ND (11) 13 ND(9.1) ND(0.54) ND(12) ND(0.76) ND(0.66) ND (140) ND(0.69) ND (0.11) ND (0.51) 6,800 230 12 19
01/12/16 2-3 N 254 ND (0.27) ND (0.071) ND (0.037) ND (0.055) ND (0.032) ND (0.048) ND (0.032) ND (0.099) ND (0.024) ND (0.059) ND (0.055) ND (0.059) ND (0.03) ND (0.034) 29 ND (0.43) 0.099 0.092 0.092
01/12/16 5-6 N 7.7 ND (0.12) ND (0.15) ND (0.25) ND(0.4) ND(0.22) ND(0.29) ND(0.177) ND(0.2) ND(0.19) ND(0.14) ND(0.17) ND(0.15) ND(0.2) ND (0.76) 224 ND (0.5) 0.74 0.43 0.43
01/12/16  9-10 N 9.6J ND (0.56) 0.74 J ND (0.33) ND(0.16) ND(0.3) ND(0.15) ND(0.32) ND(0.43) ND(0.27) ND(0.14) ND(0.24) ND(0.15) ND(0.1) ND(0.17) 30 ND (0.29) 0.45 0.43 0.43
AOC1-T1g 02/17/17  0-0.5 N 260 J 17 15 14 1.1 ND (6.1) 0.79 J 2.3 ND (0.38) ND (0.56) 0.34J ND (36) ND (0.5) ND (0.067) ND (0.06) 2,000 J 35 3.6 6.5
02/17/17  0-0.5 FD 650 J 21 15 ND (1) 1.2J 7.7J 0.73 J 27 ND (0.