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1 INTRODUCTION

This appendix presents the human health and ecological risk assessment (HHERA) for the Area of Concern
11 (AOC 11) potential soil exposure area located outside the Topock Compressor Station (TCS) in Needles,
California. The AOC 11 potential exposure area, shown on Figure AOC11-1.1, is approximately 5.8 acres in
total and includes sample locations shown in Table AOC11-1.1 of this appendix. Available soil data from the
AOC 11 potential exposure area were used to conduct a quantitative HHERA as presented herein. A
summary of the human health risk assessment (HHRA) and the ecological risk assessment (ERA) results are
presented in Sections 5 and 6, respectively of the Soil Human Health and Ecological Risk Assessment Report
(the “main report”). This appendix refers to “HHRA” when discussing specific information for assessing risks to
human health, “ERA” when discussing specific information for assessing risks to potential ecological
receptors, and “HHERA” when discussing topics that are common to both the HHRA and the ERA.

Descriptions of the physical location and characteristics of the AOC 11 potential exposure area and the
HHERA methodologies are provided in the main report and the Human Health and Ecological Risk
Assessment Work Plan (RAWP) documents (Arcadis U.S., Inc. [Arcadis] 2008, 2009, 2015) and are not
repeated in this appendix. Detailed discussions of the historical uses and sampling and analysis are presented
in the main report as well.

This appendix summarizes site use, data evaluation, potential receptors, potential exposure pathways, and
the results of the HHERA risk characterization for soil in the AOC 11 potential exposure area. Tables and
figures specific to the HHERA for the AOC 11 potential exposure area are also presented in this appendix.

1.1  Summary of Site Use

AOC 11, also referred to as the Topographic Low Areas. Low areas 11a, 11b, 11c, and 11d are located on
Havasu National Wildlife Refuge property and one low topographic area (AOC11e) is on Pacific Gas & Electric
Company (PG&E) property. The primary source of contamination to AOC 11 is runoff from surrounding areas.

Multiple storm drains discharge to this area, and several former TCS storm drains are believed to have
discharged to this area in the past. In addition, portions of AOC 11 receive discharge from the station access
road. An employee reported that a burn area formerly existed in the southern portion of this AOC near the
station access road. AOC 11 also includes the topographic low area (AOC11e) is north of the plant access
road near the Old Route 66 sign. This area receives run-off from the access road. A stormwater pipe that
captures runoff from Interstate 40 (1-40) and National Trails Highway also discharges into AOC 11 north of
AOC 11a immediately south of the 1-40 overcrossing. Stormwater runoff from I1-40 could have resulted in the
release of total petroleum hydrocarbons (TPHs) and metals to this area (CH2M 2013).

The primary source of contamination to AOC 11 is runoff from the TCS, the access road to the TCS, potential
railroad debris below the station access road (asphalt, a metal sign, refractory bricks, ceramic plates, glass
resistors, and concrete were observed during 2008 field activities), the Transwestern Meter Station area, and
[-40. Additionally, stormwater runoff from the TCS could have entered the stormwater drains that discharge to
AOC 11.

If released, volatile organic compounds (VOCSs) in surface soils would be expected to have been degraded by
heat and light and are likely not present in significant quantities. Potential sources of dioxins and furans in the
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vicinity of the TCS may include historical industrial activities as well as other sources unrelated to TCS
activities (i.e., unauthorized dumping and burning; regional wildfires; combustion of diesel and leaded gas;
and exhaust from cars, trucks, and trains) (CH2M 2017a).

As a result of employee interviews conducted in late 2009/early 2010 and subsequent additional site
reconnaissance, two new topographic low areas, a potential burn area, and a small new white powder area
were identified.

e Two new topographic low areas that may receive runoff from the TCS were identified. Subarea 11f
consists of the drainage area beginning near the current decontamination pad and Transwestern Meter
Station and extending downslope to the low area across from AOC 11b. It captures a portion of runoff
originating from the TCS that flows down the TCS access road. The other topographic low area (Subarea
11g) is located between the TCS access road and the Colorado River west of the Route 66 sign. This
area may have also received runoff from the access road.

e According to interviews with former PG&E employees, fire training exercises were conducted near the
location of the current decontamination pad and Transwestern Meter Station and involved burning
primarily scrap wood. Fire drills were also held and reportedly expanded to include extinguishing diesel
fires in a 55-gallon drum. This potential burn area is located in the potential drainage area for Subarea
11f.

¢ A small new white powder area was identified upslope of AOC 11e following the January 2010 rain event.
Located on the steep slope below the northeastern portion of the compressor station, this area is not
accessible by equipment. This white powder may represent a native mineral evaporite deposit. The white
powder is no longer present.

The primary source medium for AOC 11 is surface soil. From surface soil, contaminants could have migrated
to shallow and deeper soils. Shallow soils may act as a secondary source medium to subsurface soil, and
subsurface soil may act as a secondary source medium to groundwater.

After storm events, water pools in AOC 11a (the largest topographic low area) and does not readily infiltrate.
Historically, water may have also pooled behind the two check berms in AOC 11c and AOC 11e; while these
structures have been breached and no longer retain water, accumulated fine-grained soils are present behind
the berm at AOC 11c. Laterally, contaminants in soil would generally be expected to be limited to the area
along the topographic drainages. With the exception of subarea 11g, all of the low points within this unit are
terminal low points, and flow cannot exit AOC 11. At these low points, contaminants could potentially be
driven deeper and potentially could reach groundwater.

Runoff down the station access road periodically reaches Subarea 11g. It is possible some flow during
extreme storm events may result in runoff over the 11g bank and down the slope toward the Colorado River.
However, there would be minimal contribution from the station to run-off flow under these extreme storm
conditions.

Another potential source of contamination to AOC 11 may also include contaminated windblown dust.
Contaminated surface soil (either within AOC 11 or from the adjacent TCS) may have been eroded by wind
and deposited at the ground surface within AOC 11.
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2 DATA EVALUATION AND COPC/COPEC SELECTION

This section summarizes the data considered for the AOC 11 potential exposure area HHERA and presents
the constituents of potential concern (COPCs) for human health and constituents of potential ecological
concern (COPECS) selected for the AOC 11 potential exposure area.

All soil sampling locations at the AOC 11 potential exposure area are presented on Figure AOC11-1.1 and in
Table AOC11-1.1. The data were evaluated based on methodology described in the RAWP documents
(Arcadis 2008, 2009, 2015). Details of the soil sampling and analysis will be presented in the forthcoming
Draft Resource Conservation and Recovery Act Facility Investigation/ Remedial Investigation (RFI/RI) Report
Volume 3 (currently being prepared by Jacobs).

Following the steps outlined in Section 3 of the main report, soil data considered usable for the risk
assessment were identified and used in the quantitative HHERA. All available soil data for the AOC 11
potential exposure area are presented in Attachment AOC11-Al. For the AOC 11 potential exposure area, soil
data are available from 193 samples, of which soil data from 179 samples from 0 to 10 feet below ground
surface (ft bgs) were considered for use in the HHERA. Because potential soil contact does not extend below
10 ft bgs, deeper soil data (i.e., greater than 10 ft bgs) from 14 samples were excluded from the HHERA, as
noted in Table AOC11-1.1.

Within this dataset, one polycyclic aromatic hydrocarbon (PAH) sample did not meet data quality criteria;
therefore, nondetect results were rejected with an “R” data qualifier (will be discussed in the forthcoming Draft
RFI/RI Report [currently being prepared by Jacobs]). This occurred for all PAHs in one sample
(AOC11e-6-6172). Additionally, 1,2,3,7,8-pentachlorodibenzofuran results were rejected in one sample
(SD-11-02).

Data processed for the HHERA (e.g., calculation of total concentrations for low molecular weight [LMW] and
high molecular weight [HMW] PAHs, benzo(a)pyrene equivalent [B(a)PEQ], polychlorinated biphenyls [PCBs],
and dioxin/furan toxicity equivalents [TEQ]) are described in detail in Section 3 of the main report.

The process for identifying COPCs and COPECSs included in the HHERA is detailed in Section 3.4 of the main
report. COPCs and COPECs were selected for the AOC 11 potential exposure area using soil data
encompassing all relevant exposure depths for the HHERA (i.e., 0 to 10 ft bgs for the AOC 11 potential
exposure area) presented in Attachment AOC11-A1l. Inorganic compounds, LMW PAHs, HMW PAHs,
B(a)PEQ, and dioxin TEQ were above background levels in AOC 11 potential exposure area soil (0 to 10 ft
bgs), and therefore, are included as COPCs and/or COPECs in the baseline exposure depths evaluated in the
HHERA. When B(a)PEQ was detected above the background level, carcinogenic PAHSs (i.e.,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene,
chrysene, and indeno(1,2,3-cd)pyrene) associated with B(a)PEQ are also selected as COPCs in the HHRA for
the evaluation of the noncancer endpoint for each individual PAH. All other detected organic constituents in
AOC 11 potential exposure area soil in the baseline exposure depths are included as COPCs and/or COPECs
in the HHERA. COPCs and/or COPECs selected for exposure depths and scenarios evaluated in the HHERA
for the AOC 11 potential exposure area are summarized in Tables AOC11-2.1a through AOC11-2.1d. The
selected COPCs and COPECs are discussed further in Sections 4 and 5, respectively, of this appendix.
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3 EXPOSURE POINT CONCENTRATIONS

Depth-weighted and area-weighted exposure point concentrations (EPCs) for COPCs/COPECSs in soil at the
AOC 11 potential exposure area were calculated as described in Section 4.2 of the main report. For the
AOC 11 potential exposure area, one scenario was evaluated: Baseline (no scouring).

The following exposure depths were evaluated:
1. Surface soil (0 to 0.5 ft bgs)

2. Shallow sail (0 to 3 ft bgs)

3. Subsurface | soil (0 to 6 ft bgs)

4. Subsurface Il soil (0 to 10 ft bgs).

The depth-weighted data used in the calculation of depth-weighted EPCs are presented in Attachment
AOC11-A2. The summary statistics for these AOC 11 potential exposure area soil depth-weighted datasets
and depth- weighted EPCs were calculated consistent with the RAWP documents (Arcadis 2008, 2009, 2015).
Per the RAWP documents, area-weighted EPCs for the HHRA are evaluated only if depth-weighted EPCs
suggest that cumulative cancer risks and/or noncancer hazards may be significant for any given HHRA
exposure scenario (cumulative cancer risks exceed a 10-¢ cancer risk level, and/or the noncancer hazard
index [HI] exceeds 1). Similarly, for the ERA, area-weighted EPCs are evaluated only if depth-weighted EPCs
suggest potential risk to potential ecological receptors (i.e., hazard quotient [HQ] > 1 for any COPEC). For the
AOC 11 potential exposure area, area-weighted EPCs were deemed necessary for either the HHRA or the
ERA, and therefore, were calculated. The area-weighted data used in the calculation of area-weighted EPCs
are presented in Attachment AOC11-A3.

In some cases, the area-weighted EPCs are greater than the depth-weighted EPCs in the AOC 11 potential
exposure area, such as for hexavalent chromium, total chromium, and lead in surface soil. In these cases, the
depth-weighted EPCs are based on an upper confidence limit (UCL) method, Land’s H-statistic UCL (Land
1975) that can produce unstable results. Depending on the underlying data distribution, Land’s H-statistic UCL
values can overestimate or underestimate the true expected UCL value (United States Environmental
Protection Agency [USEPA] 2015). The UCL method used to calculate the area-weighted EPC (bias-corrected
and accelerated (i.e., BCA) bootstrap interval is resistant to such effects and provides a more reliable estimate
of the UCL. This issue is discussed in further detail in Section 5.6.3.4 of the main report.

If the soil dataset had fewer than four detected values (i.e., concentrations reported above the detection limit)
or fewer than eight total observations, the EPC defaulted to the maximum depth-weighted concentration in
that dataset.

Soil summary statistics for constituents measured at the AOC 11! potential exposure area and depth- and
area-weighted EPCs for COPCs/COPECs calculated using depth-weighted data from the four exposure
depths listed above are presented in Table AOC11-3.1. These tables also present the basis of the calculated
depth- and area-weighted EPCs, including if the EPC is based on the maximum detected concentration.

! The list of constituents shown in the main report Section 3 tables is based on analytes that were detected at least once at the site (including
all potential exposure areas inside or outside the TCS) and measured at AOC 11.
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4 HUMAN HEALTH RISK ASSESSMENT

This section briefly summarizes the HHRA approach; presents the COPC, EPC, risk, and hazard summary
tables; and discusses the results of the risk characterization and uncertainties in the risk assessment for the
AOC 11 potential exposure area. Details of the overall HHRA approach are presented in Section 5 of the main
report. Dose, exposure concentration (EC), risk, and hazard calculation tables for potential human health
receptors at the AOC 11 potential exposure area are presented in Attachment AOC11-B.

Risks/hazards estimated for an individual AOC/Solid Waste Management Unit (SWMU)/Undesignated Area
(UA) potential exposure area like AOC 11 are not considered representative of the realistic or likely potential
exposures for the human populations that could be present in the areas outside the TCS (such as
maintenance workers, recreational users, and tribal users). Risks/hazards calculated separately for individual
AOCs are conservative and likely overestimate site risks/hazards. As described in the RAWP documents
(Arcadis 2008, 2009, 2015), these human populations would more likely be exposed randomly, over the
course of a lifetime, to soil present in all individual AOC/SWMU/UA potential exposure areas located outside
the TCS, rather than have a lifetime of contact limited to the area of a single potential exposure area.
Therefore, estimated risk/hazards presented for individual AOC/SWMU/UA potential exposure areas are not
believed to be representative of the potential health risks to humans potentially contacting the soil outside the
TCS. Rather, the HHRA results presented in Appendix OCS for all AOC/SWMU/UA potential exposure areas
located outside the TCS combined will help to inform risk management decisions for the site. The estimated
risks and hazards associated with a lifetime of contact with soil only in AOC 11 potential exposure area are
presented at the request of the agencies and are not suitable to provide the sole basis of risk management
decisions to protect human health.

4.1 Human Health Conceptual Site Model

Following the steps outlined in Section 5.5 of the main report, risks were estimated for potentially complete
and significant exposure pathways identified in the human health conceptual site model (CSM) for receptors
potentially exposed to COPCs in soil present at the AOC 11 potential exposure area. The potential receptors
and exposure pathways evaluated for the AOC 11 potential exposure area included:

e Short- and Long-Term Maintenance Worker — Incidental ingestion of soil, dermal contact with soil,
inhalation of particulates and VOC vapors in ambient outdoor air from soil

e Recreational User (child and/or adult campers, hikers, hunters, and off-highway vehicle [OHV]
riders) — Incidental ingestion of soil, dermal contact with soil, and inhalation of particulates and VOC
vapors in ambient outdoor air from soil

e Tribal User — Inhalation of particulates and VOC vapors in ambient outdoor air from soil.

Potential exposure pathways considered incomplete or insignificant were not quantitatively evaluated and are
discussed in Section 5.3.1 of the main report.

arcadis.com
Topock Soil HHERA_App AOC11_20191018 4-1



APPENDIX AOC11
SOIL HHERA FOR AOC 11 EXPOSURE AREA

4.2 Constituents of Potential Concern

COPCs for the AOC 11 potential exposure area were selected in accordance with the RAWP documents
(Arcadis 2008, 2009, 2015) and as described in Section 3.4 of the main report. The COPC selection process
using soil data encompassing all relevant exposure depths for the HHERA (i.e., 0 to 10 ft bgs for the AOC 11
potential exposure area) are presented in Attachment AOC11-A. COPCs for the four exposure depths and
one scenario (baseline) evaluated for the HHRA for the AOC 11 potential exposure area are summarized in
Table AOC11-4.1 (details are presented in Tables AOC11-2.1a through AOC11-2.1d).

COPCs included metals (arsenic, hexavalent chromium, total chromium, copper, lead, mercury, and zinc), one
VOC (methyl acetate), PAHs, pesticides (4,4-dichlorodiphenyldichloroethylene [DDE], alpha-chlordane,
dieldrin, and gamma-chlordane), PCBs, TPH as diesel, TPH as motor oil, and dioxin TEQ in surface, shallow,
subsurface |, and/or subsurface Il soil.

4.3 Exposure Point Concentration Summary

For the potentially complete and significant exposure pathways identified in the CSM, EPCs were calculated
as described in Section 4.2 of the main report and presented in Section 3 of this appendix. Depth-weighted
data used in the calculation of depth-weighted EPCs are presented in Attachment AOC11-A. Depth- and area-
weighted EPCs for COPCs in soil and estimated outdoor air concentrations associated with dust and vapors
and used to estimate risk in the HHRA are summarized in Tables AOC11-4.2a through AOC11-4.2h and
Tables AOC11-4.3a through AOC11-4.3f, respectively, for the four exposure depths evaluated.

As described in detail in Section 5.3.3 of the main report, the following exposure depths and corresponding
EPC datasets were used to evaluate potential exposure to COPCs in soil for potential human receptors:

e Short- and Long-Term Maintenance Worker — surface, shallow, subsurface I, and subsurface Il soil

e Recreational User (child and/or adult campers, hikers, hunters, and OHV riders) — surface and
shallow soil

e Tribal User — surface and shallow soil.

4.4 Estimation of Dose

The EC and chronic daily intake (CDI) for potential carcinogenic and noncarcinogenic effects were calculated,
as described in Section 5.5.1 of the main report, for COPCs in soil for potentially complete exposure
pathways. The calculated EC and CDI values using depth-weighted EPCs are presented in Tables
AOC11-B1.1a through AOC11-B1.1g (carcinogenic effects) and Tables AOC11-B1.2a through AOC11-B1.2g
(noncarcinogenic effects) in Attachment AOC11-B1 for the potential receptors evaluated. The calculated EC
and CDI values using area-weighted EPCs are presented in Tables AOC11-B2.1a through AOC11-B2.1d
(carcinogenic effects) and Tables AOC11-B2.2a through AOC11-B2.2d (noncarcinogenic effects) in
Attachment AOC11-B2 for the potential receptors evaluated. Exposure parameters used in the dose
calculations are presented in Table 5-1 of the main report.
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4.5 Toxicity Assessment

The toxicity assessment characterizes the relationship between the magnitude of exposure to a constituent
and the potential for adverse health effects. More specifically, the toxicity assessment identifies agency-
promulgated or derived toxicity values that can be used to estimate the likelihood of adverse health effects
occurring in humans at different exposure levels. The approach for the toxicity assessment was provided in
Section 4.5 of the RAWP (Arcadis 2008) and in Section 4.2 of the RAWP Addendum 2 (Arcadis 2015).
Consistent with regulatory risk assessment policy, adverse health effects resulting from potential chemical
exposures are evaluated in two categories: carcinogenic effects and noncarcinogenic effects. The hierarchy of
sources for the toxicity criteria to be used for the HHRA generally corresponds to the California Department of
Substance Control (DTSC) 2015 guidance. Toxicity values for carcinogenic and noncarcinogenic effects for
COPCs selected and used for the HHRA are described in Section 5.4 of the main report and were used to
estimate potential cancer risks and noncancer hazards.

4.6 Human Health Risk Characterization

For potential human receptors, assuming lifetime soil exposure is limited to the AOC 11 potential exposure
area, the estimated incremental lifetime cancer risks (ILCRs) and/or noncancer HQs were calculated for each
COPC and potentially complete exposure pathway. Estimated cumulative ILCRs (i.e., sum of chemical-
specific ILCRs for each exposure depth for a scenario) were calculated and compared to the DTSC’s point of
departure for risk management decision of 1 x 10-%. Risk management decisions may raise this criterion
depending on site-specific conditions. As indicated in the National Oil and Hazardous Substances Pollution
Contingency Plan (40 Code of Federal Regulations 300), cancer risks between one in a million and one
hundred in a million probability of occurrence (1 x 106 and 1 x 10-4) 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. Estimated cumulative noncancer hazards (i.e., HIs) are calculated and compared to an HI of 1 (DTSC
2015). Chemical exposures that yield Hlis of less than or equal to 1 are not expected to result in adverse
noncancer health effects (USEPA 1989).

4.6.1 Risk Characterization for Exposure to Soil (Baseline Scenario and Depth-
Weighted EPCs)

Table AOC11-4.4 summarizes cumulative ILCRs and Hls estimated for exposure to soil for each potential
human receptor at the AOC 11 potential exposure area, calculated using depth-weighted EPCs. The dose,
EC, ILCR, and HI equations are presented in detail in Section 5.5.1 of the main report. The detailed cancer
risk estimates (Tables AOC11-B1.3a through AOC11-B1.3g) and noncancer hazard calculations (Tables
AOC11-B1.4a through AOC11-B1.4q) are presented in Attachment AOC11-B1.

Risk and hazard estimates for the AOC 11 potential exposure area are summarized in the tables and
discussed below. Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the depth-
weighted estimated cumulative ILCRs and/or Hls for each receptor potentially exposed to COPCs in soil at all
exposure depths are below the de minimis levels of 1 x 10 and 1, respectively, for the short-term
maintenance worker, hunter, and tribal user. Risk estimates for potential soil contact limited to the AOC 11
potential exposure area for lifetime exposure are above de minimis levels but within the acceptable risk
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management range for the long-term maintenance worker and certain recreational users (campers, hikers,
and OHV riders).

Maintenance Workers

Baseline Depth-Weighted Estimated Cumulative Incremental Lifetime Cancer Risk and Hazard Index

AOC 11 Potential Exposure Area

Potential Receptor

and Exposure Depth Cumulative ILCR HI
ILCR Drivers HI Drivers
Surface 8E-07 NA 0.1 NA
Short-Term Shallow 8E-07 NA 0.1 NA
Maintenance
Worker Subsurface | 1E-06 NA 0.1 NA
Subsurface Il 8E-07 NA 0.1 NA
As (5E-06)
Surface 8E-06 CrVI (5E-07) 0.4 NA
TEQ human (2E-06)
As (5E-06)
Shallow 8E-06 CrVI (5E-07) 0.4 NA
Long-Term TEQ human (2E-06)
Maintenance
Worker As (5E-06)
Subsurface | 9E-06 CrVI (1E-06) 0.4 NA
TEQ human (3E-06)
As (5E-06)
Subsurface li 8E-06 CrVI (6E-07) 0.4 NA
TEQ human (3E-06)
Notes:
As = arsenic

CrVI = hexavalent chromium
ILCR and HlI drivers are presented only for estimated cumulative ILCRs above 1 x 10 and estimated HIs above 1.

NA = not applicable
TEQ human = dioxin toxicity equivalents for humans

Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the depth-weighted estimated
cumulative ILCRs for the short-term maintenance worker potentially exposed to COPCs in surface, shallow,
subsurface I, and subsurface Il soil are at or below the de minimis level of 1 x 10, the point of departure for
risk management decisions (Table AOC11-B1.3a).

For the long-term maintenance worker potentially exposed to COPCs in surface, shallow, subsurface I, and
subsurface Il soil, the depth-weighted estimated cumulative ILCRs are above the point of departure for risk
management decisions of 1 x 10, but within the risk management range of 1 x 10-¢ and 1 x 10-. For this
potential receptor, risk estimates above de minimis levels were primarily attributed to arsenic and dioxin TEQ
in soil via the dermal contact and soil ingestion pathways and to hexavalent chromium in soil via the inhalation
of particulates pathway (Table AOC11-B1.3b). The majority (i.e., approximately 80%) of the ILCRs for arsenic
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for the long-term maintenance worker (5 x 10-9) is attributed to background concentrations of arsenic in soil
(i.e., background cancer risk of 4 x 10® based on a background UCL of the mean of 4.5 milligrams per
kilogram [mg/kg]).

Elevated concentrations of hexavalent chromium and dioxin TEQ appear in a few samples (in
AOC11E-6-6172 and AOC11c-SS-2-6073 for hexavalent chromium; and AOC11e-4-6160, AOC1le-4-6161,
and PA-12-01 for dioxin TEQ) in few areas of the AOC 11 potential exposure area. Accordingly, the depth-
weighted EPCs and corresponding estimated ILCRs for hexavalent chromium and dioxin TEQ may be biased
high. To reduce the uncertainty associated with this potential bias, area-weighted estimated cumulative ILCRs
for the long-term maintenance workers were estimated, as discussed below in Section 4.6.2.

Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the depth-weighted estimated
cumulative Hls for the short- and long-term maintenance workers (Tables AOC11-B1.4a and AOC11-B1.4b,
respectively) potentially exposed to COPCs in surface, shallow, subsurface |, and subsurface Il soil are below
an HI of 1. The depth-weighted EPCs for lead in surface, shallow, subsurface |, and subsurface Il soil at the
AOC 11 potential exposure area are not expected to result in an increase in blood lead levels above the
California Office of Environmental Health Hazard Assessment's (OEHHA’s) benchmark value of 1 microgram
per deciliter (ug/dL) in the fetus of a short- or long-term maintenance worker (Tables AOC11-B1.5a and
AOC11-B1.5b, respectively).

Recreational Users

Baseline Depth-Weighted Estimated Cumulative Incremental Lifetime Cancer Risk and Hazard Index

AOC 11 Potential Exposure Area
Potential Receptor

and Exposure Depth Cumulative

ILCR ILCR Drivers HI HI Drivers
As (2E-06)
Surface 3E-06 TEQ human (8E-07) 0.6 NA
Camper (2E.06)
As (2E-
Shallow 3E-06 TEQ human (LE-06) 0.6 NA
As (4E-06)
Surface 6E-06 TEQ human (2E-06) 1 NA
Hiker ( )
As (4E-06
Shall 6E-06 1 NA
aftow TEQ human (2E-06)
Surface 9E-07 NA 0.06 NA
Hunter
Shallow 9E-07 NA 0.06 NA
As (2E-06)
Surf 3E-06 0.2 NA
urtace TEQ human (9E-07)
OHV Rider ( )
As (2E-06
Shallow 3E-06 TEQ human (LE-06) 0.3 NA
Note:

ILCR and HlI drivers are presented only for estimated cumulative ILCRs above 1 x 10¢ and estimated His above 1.
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The depth-weighted estimated cumulative ILCRs for the hunter potentially exposed to COPCs in surface and
shallow soil in the AOC 11 potential exposure area are below the de minimis level of 1 x 10, the point of
departure for risk management decisions. However, assuming lifetime soil contact is limited to the AOC 11
potential exposure area, the depth-weighted estimated cumulative ILCRs for the camper, hiker, and OHV rider
potentially exposed to COPCs in surface and/or shallow soil are above the point of departure for risk
management decisions of 1 x 106, but within the risk management range of 1 x 10-¢ and 1 x 10. For these
potential receptors, risk estimates above de minimis levels were primarily attributed to arsenic and dioxin TEQ
in soil via the soil ingestion pathway (Tables AOC11-B1.3c thru AOC11-B1.3f).

Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the depth-weighted estimated
Hls for the camper, hiker, and hunter, OHV rider (Tables AOC11-B1.4c through AOC11-B1.4f, respectively)
potentially exposed to COPCs in surface and shallow soil under the baseline scenario are at or below an Hl
of 1.

A substantial proportion of the estimated risks above de minimis levels are attributable to background
concentrations of arsenic in soil. Specifically, the majority of the ILCRs for arsenic for the camper (1.6 x 106 of
2 x 10 or approximately 80%), hiker (3.1 x 106 of 4 x 106 or approximately 78%), and OHV rider (1.7 x 10®
of 2 x 106 or approximately 85%) is attributed to background concentrations of arsenic in soil. Considering the
substantial contribution of background arsenic in soil to the estimated cumulative ILCRs for the camper, hiker,
and OHYV rider potentially exposed to surface and shallow soil, it is likely that incremental risks for site-related
COPCs in soil are at or slightly above the lower end of the risk management range of 1 x 10 and 1 x 10-4.

As previously discussed, elevated concentrations of dioxin TEQ appear in a few samples in a few areas of the
AOC 11 potential exposure area. Accordingly, the depth-weighted EPCs and corresponding estimated ILCRs
for dioxin TEQ may be biased high. To reduce the uncertainty associated with this potential bias, area-
weighted estimated cumulative ILCRs for the camper, hiker, and OHV rider were estimated, as discussed
below in Section 4.6.2.

The depth-weighted EPCs for lead in surface and shallow soil at the AOC 11 potential exposure area are not
expected to result in an increase in blood lead levels above OEHHA’s benchmark value of 1 pg/dL for child
recreational users or the fetus of a hunter (Tables AOC11-B1.5c through AOC11-B1.5i).

Tribal User

Baseline Depth-Weighted Estimated Cumulative Incremental Lifetime Cancer Risk and Hazard Index

AOC 11 Potential Exposure Area
Potential Receptor

and Exposure Depth cumulative ILCR Drivers HI HI Drivers
ILCR
Surface 6E-09 NA 0.0006 NA
Tribal User
Shallow 6E-09 NA 0.0006 NA
Note:

ILCR and HlI drivers are presented only for ILCRs above 1 x 106 and HIs above 1.

Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the depth-weighted estimated
cumulative ILCRs and His for the tribal user potentially exposed to COPCs in surface and shallow soil (Tables
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AOC11-B1.3g and AOC11-B1.4g, respectively) are below the de minimis level of 1 x 106, the point of
departure for risk management decisions and HI of 1, respectively.

4.6.2 Risk Characterization for Exposure to Soil (Baseline Scenario and Area-
Weighted EPCs)

Table AOC11-4.5 summarizes cumulative ILCRs and Hls estimated for exposure to soil for each potential
human receptor at the AOC 11 potential exposure area in the baseline scenario, calculated using area-
weighted EPCs, for receptors where the depth-weighted estimated cumulative ILCRs and/or Hls were above 1
x 10% and 1, respectively. Therefore, area-weighted ILCRs and HIs were provided for the long-term
maintenance worker and recreational users (campers, hikers, and OHV riders). The dose, EC, ILCR, and Hl
equations are presented in detail in Section 5.5.1 of the main report. The detailed cancer risk estimates
(Tables AOC11-B2.3a through AOC11-B2.3d) and noncancer hazard calculations (Tables AOC11-B2.4a
through AOC11-B2.4d) are presented in Attachment AOC11-B2.

The baseline scenario area-weighted estimated cumulative ILCRs and Hls for each potential receptor selected
for evaluation are summarized in the tables and discussed below. In general, the area-weighted approach
resulted in a small difference in the risk or hazard estimates compared to the depth-weighted estimates.

Maintenance Workers

Baseline Area-Weighted Estimated Cumulative Incremental Lifetime Cancer Risk and Hazard Index

AOC 11 Potential Exposure Area

Potential Receptor

) SpERlE DEpLT Cumulative ILCR Drivers HI HI Drivers
ILCR
As (5E-06)
Surface 7E-06 CrVI (1E-06) 0.4 NA
TEQ human (9E-07)
As (5E-06)
Shallow 8E-06 CrVI (1E-06) 0.4 NA
Long-Term TEQ human (1E-06)
Maintenance
Worker As (SE-06)
Subsurface | 8E-06 CrVI (1E-06) 0.4 NA
TEQ human (2E-06)
As (5E-06)
Subsurface I 8E-06 CrVI (1E-06) 0.4 NA
TEQ human (1E-06)
Note:

ILCR and HlI drivers are presented only for estimated cumulative ILCRs above 1 x 10 and estimated HIs above 1.

Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the area-weighted estimated
cumulative ILCRs for the long-term maintenance worker potentially exposed to COPCs in surface, shallow,
subsurface |, and subsurface Il soil are above the point of departure for risk management decisions of
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1 x 10-8, but within the risk management range of 1 x 10-6 and 1 x 10-4. For this potential receptor, risk
estimates above de minimis levels were primarily attributed to arsenic and dioxin TEQ in soil via the dermal
contact and soil ingestion pathways, and to hexavalent chromium in soil via the inhalation of particulates
pathway (Table AOC11-B2.3a). As discussed earlier, approximately 80% of the ILCRs for arsenic is attributed
to background concentrations of arsenic in soil.

As stated earlier, the area-weighted estimated cumulative ILCRs for the long-term maintenance worker are
not materially different than the depth-weighted cumulative ILCRs for all exposure depths.

The area-weighted estimated cumulative Hls for the long-term maintenance worker (Table AOC11-B2.4a)
potentially exposed to COPCs in surface, shallow, subsurface |, and subsurface Il soil at the AOC 11 potential
exposure area are below an Hl of 1. The area-weighted EPCs for lead in surface, shallow, subsurface I, and
subsurface Il soil at the AOC 11 potential exposure area are not expected to result in an increase in blood
lead levels above OEHHA'’s benchmark value of 1 pg/dL in the fetus of a long-term maintenance worker
(Table AOC11-B2.5a).

Recreational Users

Baseline Area-Weighted Estimated Cumulative Incremental Lifetime Cancer Risk and Hazard Index

AOC 11 Potential Exposure Area
Potential Receptor

and Exposure Depth ST ILCR Drivers HI HI Drivers
ILCR
As (2E-06)
Surface 3E-06 TEQ human (4E-07) 0.6 NA
Camper (2E.06)
As (2E-
Shallow 3E-06 TEQ human (5E-07) 0.6 NA
As (4E-06)
Surface 5E-06 TEQ human (7E-07) 1 NA
Hiker ( )
As (4E-06
Shallow 5E-06 TEQ human (1E-06) 1 NA
As (2E-06)
Surface 3E-06 CrVI (6E-07) 0.2 NA
TEQ human (4E-07)
OHV Rider
As (2E-06)
Shallow 3E-06 CrVI (6E-07) 0.2 NA
TEQ human (5E-07)
Note:

ILCR and HlI drivers are presented only for ILCRs above 1 x 106 and HIs above 1.

Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the area-weighted estimated
cumulative ILCRs for the camper, hiker, and OHV rider potentially exposed to COPCs in surface and shallow
soil (Tables AOC11-B2.3b through AOC11-B2.3d) are above the point of departure for risk management
decisions of 1 x 10, but within the risk management range of 1 x 10- and 1 x 10-4. For the camper and hiker,
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estimated risks above de minimis levels were primarily attributed to arsenic, hexavalent chromium and/or
dioxin TEQ in soil via the soil ingestion pathway. For the OHV rider, estimated risks above de minimis levels
were primarily attributed to arsenic and dioxin TEQ,via dermal contact with soil, and to hexavalent chromium
via inhalation of soil particulates. As previously noted, approximately 80%, 78%, and 85% of the ILCRs for
arsenic for the camper, hiker, and OHV rider, respectively are attributed to background concentrations of
arsenic in soil.

As demonstrated by comparing the values, the area-weighted estimated cumulative ILCRs for the camper,
hiker, and OHV rider are not materially different than the depth-weighted estimated cumulative ILCRs for all
exposure depths. Considering the substantial contribution of background arsenic in soil to the estimated
cumulative ILCRs for the camper, hiker, and OHYV rider potentially exposed to surface and shallow soil, it is
likely that incremental risks for site related COPCs in soil are at or only slightly above the lower end of the risk
management range of 1 x 10 and 1 x 10

The area-weighted estimated cumulative Hls for the camper, hiker, and OHV rider (Tables AOC11-B2.4b
through AOC11-B2.4d) potentially exposed to COPCs in surface and shallow soil at the AOC 11 potential
exposure area are at or below an Hl of 1. The area-weighted EPCs for lead in surface and shallow soil at the
AOC 11 potential exposure area are not expected to result in an increase in blood lead levels above OEHHA’s
benchmark value of 1 pg/dL for recreational users (Tables AOC11-B2.5b through AOC11-B2.5g).

4.6.3 Uncertainties in the Risk Assessment

The risk assessment includes several uncertainties that warrant discussion. Many of the assumptions used in
this risk assessment, regarding the representativeness of the sampling data, potential human exposures, fate
and transport modeling, and chemical toxicity are conservative, follow agency guidance and reflect a 90t or
95 percentile value rather than a typical or average value. The use of several conservative exposure
assumptions and toxicity estimates can introduce considerable uncertainty into the risk assessment. By using
conservative exposure assumptions or toxicity estimates, the assessment can develop a significant
conservative bias that may result in the calculation of significantly higher estimates for cancer risks or
noncancer hazards than are actually posed by the chemicals present in soil. These uncertainties are
discussed in detail in Section 5.6 of the main report. Uncertainties applicable only to the risk assessment for
the AOC 11 potential exposure area are discussed in detail below.

Additional uncertainties for the AOC 11 potential exposure area include the use of the maximum depth-
weighted soil concentration as the EPC. The maximum depth-weighted soil concentration was used for
COPCs when the soil dataset had fewer than four detected values (i.e., concentrations reported above the
detection limit) or fewer than eight total observations as shown in Table AOC11-3.1.

For the AOC 11 potential exposure area, the maximum depth-weighted concentration was used as the EPC
for the following COPCs:

e Surface soil: one metal (mercury), PAHs (acenaphthene, acenaphthylene, fluorene, and naphthalene),
and pesticides (4,4-DDE, alpha-chlordane, dieldrin, and gamma-chlordane)

e Shallow soil: one metal (mercury), one VOC (methyl acetate), PAHs (1-methylnaphthalene,
acenaphthene, acenaphthylene, fluorene, and naphthalene), and pesticides (4,4-DDE, alpha-chlordane,
dieldrin, and gamma-chlordane)
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e Subsurface | soil: one metal (mercury), one VOC (methyl acetate), PAHs (1-methylnaphthalene,
acenaphthene, acenaphthylene, fluorene, and naphthalene), and pesticides (4,4-DDE, alpha-chlordane,
dieldrin, and gamma-chlordane)

e Subsurface Il soil: one metal (mercury), one VOC (methyl acetate), PAHs (1-methylnaphthalene,
acenaphthene, acenaphthylene, fluorene, and naphthalene), and pesticides (4,4-DDE, alpha-chlordane,
dieldrin, and gamma-chlordane).

The use of the maximum depth-weighted soil concentration as the EPC for the COPCs listed above may not
appropriately represent exposures and resulting risks/hazards. This approach to estimating EPCs does not
materially impact the results of the HHRA because the AOC 11 potential exposure area COPCs with low
frequency of detection (FOD) and/or fewer than eight observations are not risk drivers at the site.
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5 ECOLOGICAL RISK ASSESSMENT

This section briefly summarizes the ERA approach; presents the COPECs, EPCs, dose, and risk tables for the
ERA for the AOC 11 potential exposure area; and characterizes potential risk to potential ecological receptors
exposed to COPECs in soil at the AOC 11 potential exposure area. Details of the overall ERA approach are
presented in Section 6 of the main report. Supporting tables for the ERA for the AOC 11 potential exposure
area based on risk calculations conducted using depth-weighted and area-weighted EPCs are presented in
Attachment AOC11-C and described below.

Per the RAWP (Arcadis 2008) and DTSC guidance (DTSC 1996), ecological risks were also calculated using
maximum depth-weighted concentrations and are presented in Attachment AOC11-D. Risks estimated using
maximum depth-weighted concentrations are considered overly conservative and generally are used for
screening-level purposes. The use of maximum concentrations is not recommended for making risk
management decisions at the AOC 11 potential exposure area, where the area has been adequately
characterized and data are available to estimate UCLs. Therefore, the risk results based on maximum depth-
weighted concentrations are presented (Attachment AOC11-D), but are not discussed in this section.

5.1 Ecological Conceptual Site Model

Following the steps outlined in Section 6.6 and Figures 2-7 and 6-1 of the main report, risks were estimated
for potentially complete and significant exposure pathways identified for the following potential receptors
exposed to COPECs in soil at the AOC 11 potential exposure area. These potential receptors included plants,
invertebrates, and small home-range receptors:

e Plants — may be exposed to COPECSs via root uptake from surface, shallow, and/or subsurface | soil,
depending on the root depth of plants of concern.

e Soil Invertebrates — may be exposed to COPECs via direct contact/uptake from surface soil.

¢ Mammals — may be exposed to COPECs via incidental ingestion of surface, shallow, and/or subsurface |
soil (for burrowing animals) and/or ingestion of biota tissue (i.e., food items). The small home-range
mammalian indicator receptors evaluated in this ERA for the AOC 11 potential exposure area were:

o Merriam's Kangaroo Rat — representative of granivorous small mammal populations exposed to
surface, shallow and/or subsurface | soil (incidental and through biota uptake)

o Desert Shrew — representative of invertivorous small mammal populations exposed only to surface
soil (incidental and through biota uptake).

e Birds — may be exposed to COPECSs via incidental ingestion of surface, shallow, and/or subsurface | soil
and/or ingestion of biota tissue (i.e., food items). The small home-range bird indicator receptors evaluated
in this ERA for the AOC 11 potential exposure area were:

o Cactus Wren — representative of insectivorous bird populations, exposed only to surface soil
(incidental and through biota uptake)

o Gambel's Quail — representative of granivorous bird populations, exposed incidentally only to surface
soil and exposed to surface, shallow, or subsurface | soil (incidental and through biota uptake).
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Potential exposure pathways considered incomplete or insignificant were not quantitatively evaluated; these
potential exposure pathways are described in Section 6.3 of the main report.

Potential large home-range receptors (i.e., desert kit fox, red-tailed hawk, and Nelson’s desert bighorn sheep)
were evaluated for larger exposure areas (combined AOCs/investigation areas) and are discussed in those
specific appendices. Potential risks to desert kit fox, red-tailed hawk, and Nelson’s desert bighorn sheep
associated with the AOC 11 potential exposure area were estimated and characterized as part of the
evaluation of all AOCs/investigation areas outside the compressor station (OCS) and AOCs outside the
compressor station excluding BCW and AOC4 (OCSxBCW+AOCA4); please see Appendix OCS and
Appendix OCSxBCW+AOCA4 for risk estimates for these large home-range potential receptors.

5.1.1 Evaluation of Special-Status Species

The biological setting for the site and the adjacent areas are described in detail in various reports (see
Section 2.4 of the main report). Although potential habitat exists for special-status? species at or near the site,
none have been recorded as observed at the AOC 11 potential exposure area. The primary vegetation
present at the AOC 11 potential exposure area is sparse creosote bush (Larrea tridentate). No federal or
state-listed threatened and endangered (T&E) or candidates for listing were found at the site, including the
AOC 11 potential exposure area.

Several species of mammals and birds have been observed at or near the site (Tables 2-2 and 2-4 of the
main report). However, no federal or state-listed T&E wildlife species or candidates for listing were observed
at the AOC 11 potential exposure area.

The risk estimates presented here are considered to be protective of special-status species due to the
conservative nature of the ERA where conservative parameters (e.g., small exposure areas, selected indicator
species for each functional group considered on the high end of potential exposures for typical potential
receptors at the site within that group, use of no-effects-based toxicity values) were used to assess risks to a
wide range of potential receptors at various trophic levels. Therefore, further evaluation of special-status
species was not considered necessary.

5.2 Constituents of Potential Ecological Concern

COPECs for the AOC 11 potential exposure area were selected in accordance with the RAWP (Arcadis 2008)
and as described in Section 3.4 of the main report. Soil data encompassing all relevant exposure depths for
the HHERA (i.e., 0 to 10 ft bgs for the AOC 11 potential exposure area) and used in the COPEC selection
process are presented in Attachment AOC11-Al.

Because a potential ecological receptor could be exposed to COPECs at various exposure depths either
directly and/or through their diet for a given scenario, a single comprehensive COPEC list was selected based
on the range of soil depths encountered by potential ecological receptors in the baseline scenario.
Additionally, essential nutrients (e.g., calcium, potassium) and analytes typically measured to evaluate
geochemical conditions (e.g., chloride, nitrate, sulfate), are not typically evaluated in ERAs and were not

2 gpecial-status species include both state- and federal-listed fully protected T&E species, state/federal species of concern, and traditional
culturally significant plants. Protection at the no-observed adverse effects level (NOAEL) is warranted only for fully protected species.
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selected as COPECs. COPECs for the three exposure depths evaluated for the baseline scenario for this ERA
are summarized in Table AOC11-5.1.

COPEC:s included metals (arsenic, hexavalent chromium, total chromium, copper, lead, mercury, and zinc),
one VOC (methyl acetate), LMW PAHs, HMW PAHSs, pesticides (4,4-DDE, alpha-chlordane, dieldrin, and
gamma-chlordane), PCBs, dioxin TEQ (for potential wildlife receptors only), and 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD) (for ecological communities only). TPHs were also identified as COPECs; however, due to lack
of appropriate toxicity values to evaluate TPHSs for potential ecological receptors, indicator chemicals (e.qg.,
benzene, toluene, ethylbenzene, and xylene [BTEX] and PAHSs), when detected, were used to characterize
TPH risks. COPECSs lacking toxicity values and their impact to the ERA are discussed in Section 6.7.5 of the
main report.

5.3 Exposure Point Concentration Summary

For the potentially complete and significant exposure pathways identified in the ecological CSM, soil EPCs
were calculated as described in Section 4.2 of the main report and presented in Section 3 of this appendix.
For the AOC 11 potential exposure area, risks to potential ecological receptors were estimated using depth-
weighted EPCs and area-weighted EPCs. Depth-weighted data used in the calculation of depth-weighted
EPCs are presented in Attachment AOC11-A2, while area-weighted data used in the calculation of area-
weighted EPCs are presented in Attachment AOC11-A3.

Biota tissue EPCs were calculated from the soil EPCs using soil-to-biota uptake relationships for plants,
invertebrates, and small mammals, as described in Section 6.4.3 of the main report. As described in

Section 6.4 and shown on Figure 6-1 of the main report, the depth intervals selected to represent exposure to
soil and biota tissue for the risk calculations for each potential receptor are presented in Table AOC11-5.2.

To summarize for the baseline scenario:

e Soil invertebrates, invertivorous small mammals, and insectivorous birds could potentially be exposed to
COPEC:s in soil and/or biota only at the surface (0 to 0.5 ft bgs).

e Plants and granivorous small mammals could potentially be exposed to COPECSs in soil and or/biota down
to 6 ft bgs. Therefore, the maximum of the depth-weighted EPCs from 0 to 0.5 ft bgs, 0 to 3 ft bgs, and
0 to 6 ft bgs was selected as the representative soil and/or biota EPC for a COPEC for estimating risks to
these potential receptors.

e Granivorous birds could potentially be exposed to COPECs in soil (not biota) only at the surface (0 to
0.5 ft bgs) and biota down to 6 ft bgs. Therefore, exposures to granivorous birds included the depth-
weighted soil EPC from 0 to 0.5 ft bgs (for incidental soil ingestion) and the maximum of the depth-
weighted biota EPC from 0 to 0.5 ft bgs, 0 to 3 ft bgs, and 0 to 6 ft bgs for each COPEC.

Depth-weighted soil EPCs and biota tissue EPCs calculated from depth-weighted soil EPCs are presented in
Table AOC11-5.3 and the representative soil and/or biota EPCs identified for the risk calculations are bolded
in this table. Of the COPECSs identified at the AOC 11 potential exposure area, methyl acetate was not
detected in surface soil, and therefore, exposure to this COPEC by potential receptors only exposed to
surface soil was not estimated. These potential receptors include soil invertebrates, invertivorous small
mammals (desert shrew), and insectivorous birds (cactus wren). Although methyl acetate was detected in
shallow and subsurface | soil, uptake into biota is considered negligible for VOCs (assumed to be zero for the
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risk calculations®), and therefore, exposure through diet is considered incomplete for granivorous birds. For
plants, only direct exposure to soil was considered a complete pathway for VOCs.

Similarly, area-weighted soil EPCs and biota tissue EPCs calculated from area-weighted soil EPCs are
presented in Table AOC11-5.4. The representative soil and/or biota EPCs identified for the risk calculations
are bolded in this table.

Per the RAWP (Arcadis 2008) and DTSC guidance (DTSC 1996), risk calculations based on both the
maximum depth-weighted concentration and the UCL for each COPEC are required. As mentioned earlier in
this section, using the maximum depth-weighted concentrations result in overly conservative risks and is not
recommended for risk management decisions. The estimated risks based on maximum depth-weighted
concentrations are presented in Attachment AOC11-D, but results are not discussed in this appendix or the
main report.

5.4 Estimation of Exposure Concentration or Dose

Exposures for ecological communities (plants and soil invertebrates) are quantified as ECs (e.g., in mg/kg).
Exposures for wildlife (mammals and birds) are quantified as doses (e.g., in mg/kg body weight per day
[mg/kg bw-day]). ECs and doses for COPECs in soil and potentially complete pathways were calculated as
described, including equations, in Section 6.4 of the main report. The exposure parameters selected to
evaluate wildlife in this ERA include upper bound values from literature (e.g., ingestion rates) or assumed (e.g.
100% of one type of diet), which may result in conservative estimates of exposure dose and potential
overestimation of actual exposure at the site.

For ecological communities, ECs are equal to the depth-weighted soil EPCs for COPECs at the AOC 11
potential exposure area for the baseline scenario and are presented in Table AOC11-5.3. Area-weighted
EPCs for the baseline scenario are presented in Table AOC11-5.4.

For wildlife, doses were calculated using the exposure parameters and equations presented in Section 6.4 of
the main report and depth-weighted soil and biota tissue EPCs for COPECs at the AOC 11 potential exposure
area, as presented in Table AOC11-5.3 for the depth-weighted risk evaluations, and area-weighted soil and
biota tissue EPCs as presented in Table AOC11-5.4 for the area-weighted risk evaluations. Dose calculations
using depth-weighted EPCs for wildlife potentially exposed to COPECS via ingestion of soil and biota tissue
for the baseline scenario are presented in Attachment AOC11-C. Dose calculations using area-weighted
EPCs for wildlife potentially exposed to COPECS via ingestion of soil and biota tissue for the baseline scenario
are also presented in Attachment AOC11-C. Dose calculations using maximum depth-weighted
concentrations for wildlife potentially exposed to COPECSs via ingestion of soil and biota tissue for the baseline
scenario are presented in Attachment AOC11-D.

5.5 Effects Assessment

Concentration-based screening values (i.e., toxicity values) for plants and soil invertebrates and the dose-
based toxicity reference values (TRVs) for wildlife for COPECs were used to estimate risks to potential

3 VOCs have low bioaccumulation potential (octanol-water partition coefficient is low [log Kow < 2]) and uptake into biota is considered
negligible for these constituents.
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ecological receptors potentially exposed to COPECSs in soil and biota tissue at the AOC 11 potential exposure
area.

For plants and soil invertebrates, screening values are discussed in Section 6.3 and presented in Table 6-6 of
the main report.

A range of risks to wildlife were estimated using the NOAEL)-based TRVs and lowest-observed-adverse-
effects-level (LOAEL)-based TRVs presented in the RAWP documents (Arcadis 2008, 2009, 2015). These
selected TRVs were primarily based on the TRVs used to develop USEPA’s Ecological Soil Screening Levels
(EcoSSLs; USEPA 2008); other sources included the Toxicological Benchmarks for Wildlife from Oak Ridge
National Laboratory (ORNL; Sample et al. 1996) and USEPA Region 6 ERA Guidance (USEPA 1999). In
addition, for estimating potential risk to wildlife, a second set of NOAEL- and LOAEL-TRVs* based on the
Navy/Biological Technical Assistance Group (BTAG) TRVs (DTSC 2002, 2009) were also used for COPECs,
where available. Wildlife TRVs based on selected TRVs and BTAG TRVs are presented in Tables 6-7 and 6-8
of the main report, respectively.

Plant screening values are not available for 2,3,7,8-TCDD, total chromium, and methyl acetate. Soil
invertebrate screening values are not available for methyl acetate. Avian TRVs are not available for methyl
acetate. Therefore, risks to these potential receptors from exposure to these specific COPECs could not be
estimated. In addition, appropriate screening values and TRVs are not available for TPHSs; therefore, BTEX
and PAHs were used as indicator chemicals to characterize TPH risks at the AOC 11 potential exposure area.
The lack of screening values and TRVs and the impact to the ERA are discussed in Section 6.7.5 of the main
report.

5.6 Ecological Risk Characterization

The risk characterization integrates the results of the exposure assessment and effects assessment and is
subject to uncertainties in both those efforts. Risk characterization includes two major components: risk
estimation and risk description. As presented in tables and discussed below, risk estimation (HQs) involved
integrating exposure profiles with the exposure-effects information. For each potential receptor and COPEC,
risk descriptions including various lines of evidence (LOES) and uncertainties, including HQs, supporting
statistical and site use information, and the direction of uncertainty in the risk estimates, are discussed below
for interpreting the risk results and identifying potential unacceptable risk to potential ecological receptors.
Uncertainties specific to the AOC 11 potential exposure area are discussed in context with the risk
characterization results presented below. Generic uncertainties in the ERA are discussed in detail in Section 6
of the main report.

For plants and soil invertebrates, HQs were calculated by comparing the depth-weighted EPCs for each
COPEC with respective screening values and these HQs were compared to the target HQ of 1. Following
USEPA (1998) guidance, in such cases, a semi-quantitative weight-of-evidence (WOE) approach using
multiple LOEs was used in reducing uncertainty and drawing risk conclusions.

Risk conclusions for ecological communities used the following criteria:

4 Although these are referred to as LOAEL-based BTAG TRVs, they are based on a midpoint of a variety of adverse effects and are not
necessarily the LOAELs. However, for simplicity, these BTAG TRVs are referred to as LOAEL-based TRVs.
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e COPECs with HQs less than or equal to 1 are considered to have de minimis risk (i.e., negligible risk) to
plants and invertebrates.

e COPECs with HQs greater than 1 indicate that unacceptable risk to plants and invertebrates is possible.
However, exceedances of the screening values (which are conservative and are generally uncertain) do
not always clearly indicate that unacceptable risk to ecological communities is occurring. In such cases, a
WOE approach, using HQs as a single LOE along with supporting information such as FOD, site use
history, and confidence in the screening values was used to reduce uncertainty for characterizing potential
risk to ecological communities.

Ultimately, three risk outcomes are possible for plants and soil invertebrates based on HQs greater than 1 and
the WOE: 1) unacceptable risk to ecological communities is possible (i.e., indicated by sufficient and strong
supporting LOES); 2) unacceptable risk to ecological communities is unlikely (i.e., indicated by sufficient and
strong LOESs to support a conclusion of no unacceptable risk); or 3) unacceptable risk to ecological
communities is uncertain (i.e., indicated by insufficient LOES).

For wildlife, a range of HQs was calculated using NOAEL- and LOAEL-based TRVs previously identified in the
RAWP documents (Arcadis 2008, 2009, 2015). HQs based on LOAEL-based TRVs selected in the RAWP
documents are referred to as “LOAEL-based HQs.” HQs based on NOAEL-based TRVs selected in the
RAWP documents are referred as “NOAEL-based HQs.” Additionally, NOAEL-based and LOAEL-based HQs
were calculated using a second set of TRVs (i.e., NOAEL- and LOAEL-based BTAG TRVSs), as described in
Section 6.5 of the main report. The NOAEL-based BTAG TRVs are considered very conservative, resulting in
a wide range of risk estimates for wildlife. For this ERA, the selected TRVs are considered more robust than
the BTAG TRVSs, as discussed in Section 6.7.5 of the main report. Results associated with the selected TRVs
are recommended for risk management decisions at the AOC 11 potential exposure area.

Risk conclusions for wildlife used the following criteria:

e COPECs with NOAEL-based HQs less than or equal to 1 pose de minimis risk to individuals and
populations of potential wildlife receptors.

e COPECs with a NOAEL-based HQ greater than 1, but LOAEL-based HQ less than or equal to 1, pose no
unacceptable risks to wildlife populations. However, as described in the RAWP (Arcadis 2008),
unacceptable risk to individuals is uncertain because the NOAEL-based TRVs are thresholds with an
interval that is an artifact of the dosing study and the nature and magnitude of the effects, if any, that may
occur at exposures between these values is unknown. In such cases, a WOE approach, including multiple
LOEs, were used to reduce uncertainty for characterizing potential risk to individual potential wildlife
receptors.

e COPECs with LOAEL-based HQs greater than 1 indicate unacceptable risk is possible for populations of
potential wildlife receptors. However, these LOAEL-based HQs are based on individual-level effects
thresholds and only account for a single LOE. In such cases, a WOE approach (including an alternate
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target HQ of 10 for dioxin TEQ)® was used to reduce uncertainty for characterizing potential risk to wildlife
populations at the AOC 11 potential exposure area, as described in the preceding bullet.

o NOAEL-based HQs greater than 1 are considered one LOE in assessing potential risk to sensitive
species, if present in the AOC 11 potential exposure area. Evaluation of T&E species for the AOC 11
potential exposure area is characterized in Section 5.1.1 of this appendix.

Ultimately, three risk outcomes are possible for wildlife based on the HQs greater than 1 and WOE:

1) unacceptable risk to wildlife is possible (i.e., indicated by sufficient and strong supporting LOES);

2) unacceptable risk to wildlife is unlikely (i.e., indicated by sufficient and strong LOESs supporting a conclusion
of no unacceptable risk); or 3) unacceptable risk to wildlife is uncertain (i.e., indicated by insufficient LOES).

For this ERA, the results of individual LOE evaluations were evaluated collectively to derive an overall WOE
conclusion for each potential receptor. Key uncertainties were considered along with the strength, relevance,
and other qualities of the LOE in reaching the WOE conclusions.

For the AOC 11 potential exposure area, evaluations were completed for the following scenarios and are
discussed in this section:

e Baseline scenario using depth-weighted EPCs
e Baseline scenario using area-weighted EPCs.

In these evaluations, risk calculations were completed for all COPECSs, as presented in Tables AOC11-5.5a
through AOC11-5.6b; however, risk results for only a subset of the COPECs are discussed in the evaluations
using area-weighted EPCs. For plants and soil invertebrates, COPECs with HQs greater than 1 based on the
depth-weighted EPC are discussed in the evaluations using area-weighted EPCs. For wildlife (i.e., mammals
and birds), COPECs with NOAEL-based HQs greater than 1 based on the depth-weighted EPC and species-
and site-specific site use factor (SUF) are discussed in the area-weighted EPC evaluations. At the conclusion
of the baseline scenario evaluation, risk drivers were identified based on those COPECs for which
unacceptable community-/population-level risk was predicted using the most refined exposure and effects
assumptions (i.e., site-specific SUF, area-weighted EPCs, and selected TRVS).

5.6.1 Risk Characterization (Baseline Scenario and Depth-Weighted EPCs)

Risk estimates for ecological communities (plants and soil invertebrates) and wildlife (mammals and birds) for
the baseline scenario using depth-weighted EPCs are summarized in this section. As mentioned earlier in
Section 5.4, ECs and doses for COPECs in soil and potentially complete pathways were calculated as
described, including equations, in Section 6.4 of the main report. Detailed risk calculations for plants and soil
invertebrates (Table AOC11-C.1) and detailed dose and risk calculations for wildlife (Tables AOC11-C.2
through AOC11-C.5) are presented in Attachment AOC11-C. COPEC:s identified at the AOC 11 potential

5 For dioxin TEQ, the selected bioaccumulation factors (BAFs) and TRVs result in significant overestimation of risk for key wildlife receptors,
primarily for invertivorous small mammals and insectivorous birds. Due to the compounded conservatism in the risk estimates for dioxin TEQ,
HQs greater than 10 were considered to pose unacceptable risk. Alternate congener-specific BAFs and alternate TRVs demonstrating the
magnitude of the risk overestimation are presented in Sections 6.4.3 and 6.5.2 of the main report, respectively. These alternate BAFs and
TRVs are based on current understanding of uptake and toxicity of TEQ mixtures and represent an additional LOE considered for dioxin TEQ.
As a result, a target LOAEL-based HQ of 10 for dioxin TEQ was used. Uncertainty in the risk estimates for dioxin TEQ is discussed in detail in
Section 6.7.6.
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exposure area for the baseline scenario include seven metals, LMW and HMW PAHS, one VOC (methyl
acetate), TPHs, pesticides (4,4-DDE, alpha-chlordane, dieldrin, and gamma-chlordane), PCBs, dioxin TEQ
(for potential wildlife receptors only), and 2,3,7,8-TCDD (for ecological communities only) (Table AOC11-5.1).
Potential risk to potential receptors exposed to these COPECs is described below.

5.6.1.1 Plants and Soil Invertebrates

Table AOC11-5.5a summarizes HQs estimated for soil exposure for ecological communities (plants and soil
invertebrates) at the AOC 11 potential exposure area for the baseline scenario using depth-weighted EPCs.
Plants can potentially be exposed to COPECs in soil up to 6 ft bgs. Plant HQs are greater than 1 for
hexavalent chromium and HMW PAHSs based on the highest EPC value from the shallow, surface, and
subsurface | depth intervals. HQs for remaining COPECSs are less than 1 for plants, indicating de minimis risk
to plants from exposure to these COPECs.

Soil invertebrates can potentially be exposed to COPECs in surface soil (0 to 0.5 ft bgs). For soil
invertebrates, HQs are greater than 1 for hexavalent chromium, mercury, zinc, alpha-chlordane, and gamma-
chlordane based on exposure to surface soil only. HQs for remaining COPECs are less than 1 for soll
invertebrates, indicating de minimis risk to soil invertebrates from exposure to these COPECs. As mentioned
earlier in Section 5.3 of this appendix, methyl acetate was not detected in surface soil, and therefore, risks to
soil invertebrates, which are only exposed to surface soil, were not estimated.

For hexavalent chromium, the HQ for plants and soil invertebrates was greater than 1. The depth-weighted
EPC from surface soil (0 to 0.5 ft bgs) was used to evaluate potential risk to soil invertebrates and the depth-
weighted EPC from subsurface | soil (0 to 6 ft bgs) was used to evaluate potential risk to plants from exposure
to hexavalent chromium in soil. Hexavalent chromium was frequently detected at the AOC 11 potential
exposure area (at 26 of 52 surface soil locations, and 36 of 53 subsurface | soil locations). Depth-weighted
concentrations were greater than background concentrations (background threshold value [BTV] =

0.83 mg/kg) in nine of the 52 total surface soil (0 to 0.5 ft bgs) locations and 13 of the 53 total subsurface | soll
(0 to 6 ft bgs) locations. Depth-weighted concentrations were less than 10 times the BTV at surface soil
locations and greater than 10 times the BTV in one subsurface | soil location. The depth-weighted EPC for
hexavalent chromium in surface soil (0.81 mg/kg) is just below the BTV and the depth-weighted EPC for
hexavalent chromium in subsurface | soil (2.18 mg/kg) is above the BTV (i.e., the depth-weighted EPC
exceeded the BTV by approximately 2.5 times in subsurface | soil). The screening values for plants and saoil
invertebrates are based on a limited number of studies, most of which were conducted in artificial test systems
with species unlikely to be present in the AOC 11 potential exposure area. Efroymson et al. (1997a, b)
indicates that there is low confidence in these screening values and their ability to predict toxicity to plants and
soil invertebrates. In addition, the invertebrate screening value for hexavalent chromium (0.4 mg/kg) is less
than the BTV (0.83 mg/kg), indicating uncertainty associated with the risk estimates for this COPEC at the
AOC 11 potential exposure area. Based on the risk results and discussion above, unacceptable risk to plants
and soil invertebrate communities from exposure to hexavalent chromium is considered uncertain.

For HMW PAHSs, the HQ for plants was greater than 1. The depth-weighted EPC from surface soil

(4.83 mg/kg) was used to evaluate potential risk to plants from exposure to HMW PAHSs in soil, but EPCs
decreased in the lower depth intervals (e.g., the depth-weighted EPC for subsurface | soil [0 to 6 ft bgs] was
less than half the concentration of surface soil [0 to 0.5 ft bgs]). HMW PAHs were detected in most of the
locations in surface soil (FOD = 98%). Depth-weighted concentrations for HMW PAHs were greater than the
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BTV (BTV = 0.038 mg/kg) in 51 of 52 total surface soil locations, but exceeded the plant screening level

(1.2 mg/kg) at only nine locations. The plant screening level (1.2 mg/kg) cited in USEPA (1999) for
benzo(a)pyrene and benzo(b)fluoranthene is based on a reported chronic no-effects concentration (Sims and
Overcash 1983). Reduced stem growth was observed in summer wheat at 6.254 mg/kg, but no effects were
seen on rye plants at this concentration. The plant toxicity data cited in Sims and Overcash (1983) were not
included in the plant EcoSSL; no sufficient studies were identified by USEPA to calculate a plant EcoSSL for
HMW PAHs (USEPA 2007a). As such, there is low confidence in the selected plant screening value to predict
toxicity to plants exposure to mixtures of HMW PAHSs at the site. Additionally, the most important source of
PAHSs for plants is the atmosphere where they enter via the gaseous phase or deposit bound to particles on
the plant surface (Sims and Overcash 1983; USEPA 2007a). Thus, the relevance of the soil exposure
pathway for plants at the AOC 11 potential exposure area is uncertain. Based on the risk results and
discussion above, unacceptable risk to plant communities from exposure to HMW PAHSs is considered
uncertain.

For mercury, the HQ for soil invertebrates was greater than 1. Mercury was detected in only one of 52
locations in surface soil (FOD = 2% in 0 to 0.5 ft bgs), and the maximum depth-weighted concentration

(0.18 mg/kg) was used as the depth-weighted EPC. In addition, the magnitude of the HQ is low. For areas
where a constituent is largely not detected, use of a maximum concentration as the EPC may not
appropriately characterize risk. Mercury was not detected in the background dataset, and therefore, a
background value could not be developed for comparison. The screening value for soil invertebrates

(0.1 mg/kg) is based on a limited number of studies and is based on different forms of mercury. Based on the
two studies available, which use different systems and earthworm species, it was not possible to evaluate the
relative toxicity of forms of mercury. Efroymson et al. (1997b) indicates that there is low confidence in the
screening value and the ability to predict toxicity to soil invertebrates. Based on the risk results and uncertainty
discussed above, unacceptable risk to soil invertebrate communities from exposure to mercury is considered
unlikely.

For zinc, the HQ for soil invertebrates was greater than 1. Zinc was detected in 100% of surface soil samples
(0 to 0.5 ft bgs) and depth-weighted concentrations for zinc were greater than the BTV (BTV = 58 mg/kg) in 23
of the 52 total surface soil locations, but exceeded the soil invertebrate screening value (120 mg/kg) at only
eight locations. The depth-weighted EPC for zinc is considered elevated compared with background
concentrations (i.e., the depth-weighted EPC exceeded the BTV by approximately 3 times in surface soil). The
soil invertebrate screening level (120 mg/kg) is based on multiple studies and test species representing
various soil exposure conditions (USEPA 2007b5). The screening value is also greater than the BTV. There
is, therefore, confidence in the ability of the screening level to predict risk to soil invertebrate communities.
Based on the risk results and discussion above, unacceptable risk to soil invertebrate communities from
exposure to zinc is considered uncertain.

For alpha-chlordane and gamma-chlordane, the HQs for soil invertebrates were greater than 1. These
pesticides were detected in only one of 10 surface oil sample locations (FOD = 10%), and the maximum
depth-weighted concentrations for alpha-chlordane (12 micrograms per kilogram [ug/kg]) and gamma-
chlordane (13 pg/kg) were used as the depth-weighted EPCs. Because UCLs could not be estimated due to
the low FOD, comparison of the depth-weighted mean concentrations for surface soil (1.65 pg/kg for alpha-
chlordane and 1.75 pg/kg for gamma-chlordane based on the Kaplan-Meier [KM] mean) to screening levels
would result in HQs less than 1. The screening value for soil invertebrates (4.3 pg/kg) is based on total
chlordane and was used to evaluate potential risk of soil invertebrates exposed to alpha- and gamma-
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chlordane. As stated in Van de Plassche et al. (1994), the method used to derive the maximum permissible
concentration for soil based on direct effects leads to relatively low values. The screening value is based on
studies with insects and collembola, which belong to relatively sensitive taxonomic groups. As such, there is
moderate confidence in the screening level based on the potential for overestimation of risk to soil
invertebrates. Based on the risk results and uncertainty discussed above, unacceptable risk to soil
invertebrate communities from exposure to alpha- or gamma-chlordane is considered unlikely.

For TPH mixtures, individual constituents were used to characterize potential risks to plants and invertebrates.
BTEX were not detected in any samples (Attachment AOC11-Al) and HQs for PAHs for soil invertebrates are
less than 1, indicating no unacceptable risk for soil invertebrates from TPHs. For plants, the LMW PAH HQ is
less than 1, but the HQ for plants exposed to HMW PAHs is greater than 1. As discussed above for HMW
PAHSs, unacceptable risk to plants due to exposure to PAHSs is considered uncertain, some of which are likely
associated with TPH mixtures. Therefore, unacceptable risk is not expected for communities of soil
invertebrates, but unacceptable risk to plants from exposure to TPHs at the AOC 11 potential exposure area is
uncertain.

Based on the risk results and WOE, unacceptable risk to plant communities from exposure to hexavalent
chromium, HMW PAHSs, and TPH mixtures are uncertain. For soil invertebrate communities, hexavalent
chromium, mercury, zinc, alpha-chlordane, and gamma-chlordane in soil at the AOC 11 potential exposure
area have HQs greater than 1, although unacceptable risk from mercury, alpha-chlordane and gamma-
chlordane is unlikely based on the low FOD. Unacceptable risk to soil invertebrate communities from exposure
to hexavalent chromium is considered uncertain based on the discussion above, and no unacceptable risk
based on exposure to TPHs is expected.

No unacceptable risks to plant and invertebrate communities are expected from remaining inorganic COPECs
(arsenic, total chromium, copper, and lead) and organic COPECs (LMW PAHS, 4,4,-DDE, dieldrin, PCBs, and
2,3,7,8-TCDD). Based on the risk estimates and potential uncertainties associated with the baseline risk using
depth-weighted EPCs, hexavalent chromium and HMW PAHSs for plants, and hexavalent chromium, mercury,
zinc, alpha-chlordane, and gamma-chlordane for soil invertebrates were further evaluated using area-
weighted EPCs, as discussed below in Section 5.6.2.

5.6.1.2 Small Mammals

For the AOC 11 potential exposure area, baseline risks were estimated for small mammals using depth-
weighted EPCs for the following evaluations and are discussed in this section:

e Using the selected TRVs and a SUF equal to 1
e Using the BTAG TRVs and a SUF equal to 1
e Using the selected TRVs and a species- and site-specific SUF

e Using the BTAG TRVs and a species- and site-specific SUF.
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5.6.1.2.1 Risks Evaluated Using a SUF equal to 1
Risks Evaluated Using the Selected TRVs

Table AOC11-5.5a summarizes HQs estimated for small mammals at the AOC 11 potential exposure area
using the selected TRVs, depth-weighted EPCs, and a SUF equal to 1. Using these assumptions, the NOAEL-
and LOAEL-based HQs for each potential receptor are summarized in the text and table below. TRVs are not
available for TPHs; however, risks to these potential receptors are characterized below based on indicator
chemicals as described previously.

e Merriam’s kangaroo rat (granivorous small mammal) — This potential receptor could potentially be
exposed to COPECs in subsurface | soil (0 to 6 ft bgs) directly and through its diet. HQs for this potential
receptor are less than 1 for all individual COPECs, indicating de minimis risk to individuals and
populations of granivorous mammals.

o For TPH mixtures, concentrations of the individual constituents do not pose an unacceptable risk.
BTEX were not detected in any samples and NOAEL- and LOAEL-based HQs for PAHs are less than
1, indicating that no unacceptable risk to granivorous small mammals from exposure to TPHs is
expected.

e Desert shrew (invertivorous small mammal) — This potential receptor could potentially be exposed to
COPEC:s in surface soil (0 to 0.5 ft bgs) directly and through its diet. HQs for this potential receptor are
less than 1 for all COPECs, except for HMW PAHs and dioxin TEQ. The potential risks from COPECs
with HQs greater than 1 are characterized below.

o For HMW PAHSs, the NOAEL-based HQ is greater than 1, and the LOAEL-based HQ is less than 1,
indicating no unacceptable risk to populations of invertivorous small mammals; however,
unacceptable risk to individual potential receptors is uncertain for this COPEC based on the HQ.
HMW PAHSs were frequently detected in surface soil (FOD = 96% in 0 to 0.5 ft bgs) with 51 of the 53
locations having depth-weighted concentrations exceeding the BTV (BTV = 0.038 mg/kg); however,
the magnitude of the NOAEL-based HQ was low. In addition, a wide range of toxicity information is
available for PAHSs. For the selected TRVs for HMW PAHS, there is moderate confidence in ability to
predict toxicity to small mammals. While the selected TRVs are based on EcoSSL data from multiple
studies representing at least three small mammal species and five individual HMW PAHs (USEPA
2007a), the data were derived for individual PAHs (not mixtures) and the geometric mean NOAEL
TRV is nearly 20 times greater than the selected NOAEL TRV value. For HMW PAHSs, the NOAEL-
based BTAG TRV (1.31 mg/kg bw-day) is twice the EcoSSL-based TRV (0.65 mg/kg bw-day).
Alternate HMW PAH TRVs, as discussed in Section 6.5 of the main report, also suggest that adverse
effects would not be observed until concentrations greater than the selected EcoSSL NOAEL-based
TRV. Based on the low HQs and variability of the toxicity information, unacceptable risk to the shrew
from exposure to HMW PAHSs is considered to be uncertain in this scenario.

o For dioxin TEQ for mammals, the NOAEL- and LOAEL-based HQs are greater than 1, indicating
potential unacceptable risk to individuals and populations of invertivorous small mammals. . As
described in Section 6.7.6 of the main report, the mammal TRVs and uptake factors selected for
dioxins at this site likely overestimate exposure and risk for this COPEC. Conservative assumptions
were used to estimate the HQs, including use of bioaccumulation factors based on uptake of a single
congener (2,3,7,8-TCDD) to earthworms, and a diet assumed to consist entirely of earthworms. As a
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result, the HQs are considered to be overestimated. Confidence in the ability of the mammalian dioxin
TEQ TRV to predict risk is moderate. Dioxin TEQ was detected at all 26 locations in surface soil
(FOD =100% in O to 0.5 ft bgs), with 13 of 26 surface soil locations having depth-weighted
concentrations above the BTV (BTV = 5.58 nanograms per kilogram). Concentrations exceeding 10
times the BTV are limited to four locations along the TCS fenceline (PA-10, PA-11, PA-12, and
SD-11A). Unacceptable risk to the shrew from exposure to dioxins is considered uncertain in this
scenario.

o For TPH mixtures, individual constituents were used to characterize potential risks to plants and
invertebrates. BTEX were not detected in any samples (Attachment AOC11-Al) and HQs for LMW
PAHSs are less than 1. The NOAEL-based HQ is greater than 1 and the LOAEL-based HQ is less than
1 for HMW PAHSs, indicating that no unacceptable risk to populations of invertivorous small mammals
is expected; however, unacceptable risk to individual potential receptors is uncertain for this COPEC
based on the HQ LOE. As discussed above, unacceptable risk from HMW PAH concentrations is
uncertain based on the supporting LOEs, and unacceptable risk from TPHs is also considered to be
uncertain.

o NOAEL- and LOAEL-based HQs for other COPECSs in soil are less than 1 for the remaining COPECs
indicating de minimis risk to individual and populations of invertivorous small mammals for the
remaining COPECs.

Based on the risk estimates and potential uncertainties associated with the baseline risk from HMW PAHs and
dioxin TEQ for invertivorous mammals, these COPECs were further evaluated using site-specific SUFs and
area-weighted EPCs, as discussed below in Section 5.6.2.

Risks Evaluated Using the BTAG TRVs

Table AOC11-5.5a also summarizes HQs estimated for small mammals at the AOC 11 potential exposure
area using the BTAG TRVs, depth-weighted EPCs, and a SUF equal to 1. Using these assumptions, the
NOAEL- and LOAEL-based HQs for each potential receptor are summarized in the text and table below.

¢ Merriam’s kangaroo rat (granivorous small mammal) — The NOAEL- and LOAEL-based HQs for all
COPECs are less than 1, indicating de minimis risk to individuals and populations of granivorous small
mammals.

e Desert shrew (invertivorous small mammal) — NOAEL-based HQs for lead, zinc, and HMW PAHSs are
greater than 1 and the LOAEL-based HQs are less than 1 for these COPECSs, indicating no unacceptable
risk to populations of invertivorous mammals; however, unacceptable risk to individual potential receptors
is uncertain for these COPECSs. The uncertainties associated with the BTAG TRVs are discussed in
Section 6.7.5 of the main report. NOAEL- and LOAEL-based HQs are less than 1 for all other COPECs
indicating de minimis risk to individuals and populations of invertivorous small mammals from the
remaining COPECs.

The table below summarizes all HQ estimates for mammals for COPECs where at least one NOAEL-based
HQ value (using the selected TRV or BTAG TRYV) is greater than 1.
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Hazard Quotient Summary for Small Mammals (SUF = 1)

Merriam's Kangaroo Rat

Desert Shrew

Selected | Selected BTAG BTAG Selected Selected BTAG BTAG
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
TRVs TRVs TRVs TRVs TRVs TRVs TRVs TRVs
Lead 4E-02 2E-02 2E-01 7E-04 5E-01 2E-01 2E+00 9E-03
Zinc 1E-01 2E-02 8E-01 2E-02 1E+00 3E-01 1E+01 2E-01
;'m_\:\é 1E-01 2E-02 6E-02 2E-03 4E+00 8E-01 2E+00 8E-02
TEQ
Mammals 6E-01 6E-02 - - 2E+02 2E+01 - -
Notes:

Bold indicates HQs > 1.
-- = HQ not estimated because TRVs are unavailable.

5.6.1.2.2 Risks Evaluated Using a Site-Specific SUF

Table AOC11-5.5b presents HQs calculated using the selected TRVs and BTAG TRVs, depth-weighted
EPCs, and a species- and site-specific SUF. Based on the AOC 11 potential exposure area and home ranges
for Merriam’s kangaroo rat and desert shrew, the site-specific SUF was estimated as 1 for these potential
receptors (i.e., their home range is less than or equal to the size of the potential exposure area). Therefore,
the risk results using selected TRVs and BTAG TRVs for this scenario are the same as discussed above for
the generic SUF of 1.

5.6.1.2.3 Baseline Risk Summary for Small Mammals Using Depth-Weighted EPCs

To summarize, based on the risks characterized for small mammals exposed to COPECs in soil at the AOC
11 potential exposure area using selected TRVs®, depth-weighted EPCs, and a species- and site-specific SUF
(SUF equal to 1), the risk conclusions are as follows:

e For Merriam’s kangaroo rat (granivorous small mammal), the NOAEL- and LOAEL-based HQs are less
than 1 for all COPECSs, indicating de minimis risk to individuals and populations of granivorous mammals.

e For desert shrew (invertivorous small mammal), the LOAEL-based HQs are less than or equal to 1 for all
COPECs except dioxin TEQ. For dioxin TEQ, potential unacceptable risk to invertivorous small mammal
populations at the AOC 11 potential exposure area is uncertain. Although conservative assumptions,
uptake factors, and toxicity values were used that likely result in overestimation of risk. In addition,
locations with depth-weighted concentrations more than 10 times the BTV are limited spatially. COPECs
indicative of uncertain risks based on the HQ (i.e., where NOAEL-based HQs are greater than 1 but
LOAEL-based HQs are less than 1) included HMW PAHSs. For the remaining COPECs at the AOC 11
potential exposure area, the NOAEL- and LOAEL-based HQs are less than 1 indicating de minimis risk to
individuals and populations of invertivorous small mammals.

6 Results associated with BTAG TRVs are presented and discussed in the ERA; however, the selected TRVs are recommended for risk
management decisions and only those results are summarized.
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Based on the risk estimates and potential uncertainties associated with the baseline risk to invertivorous small
mammals from HMW PAHs and dioxin TEQ, these COPECs were further evaluated using area-weighted
EPCs, as discussed below in Section 5.6.2.

5.6.1.3 Birds

For the AOC 11 potential exposure area, baseline risks were estimated for birds using depth-weighted EPCs
for the following evaluations and are discussed in this section:

e Using the selected TRVs and a SUF equal to 1
e Using the BTAG TRVs and a SUF equal to 1
e Using the selected TRVs and a species- and site-specific SUF

e Using the BTAG TRVs and a species- and site-specific SUF.

5.6.1.3.1 Risks Evaluated Using a SUF equal to 1
Risks Evaluated Using the Selected TRVs

Table AOC11-5.5a summarizes HQs estimated for birds at the AOC 11 potential exposure area using the
selected TRVs, depth-weighted EPCs, and a SUF equal to 1. Using these assumptions, the NOAEL- and

LOAEL-based HQs for each potential receptor are summarized in the text and table below. TRVs are not

available for TPHs; however, risks to these potential receptors are characterized below based on indicator
chemicals as described previously.

e Gambel’s quail (granivorous bird) — This potential receptor could potentially be exposed to COPECs in
surface soil (0 to 0.5 ft bgs) directly and to deeper soil (0 to 6 ft bgs) through its diet. NOAEL- and LOAEL-
based HQs in soil are less than 1 for all individual COPECSs, indicating de minimis risk to individuals and
populations of granivorous birds.

o For TPH mixtures, concentrations of the individual constituents do not pose an unacceptable risk.
BTEX were not detected in any samples and NOAEL- and LOAEL-based HQs for PAHs are less than
1, indicating that no unacceptable risk to granivorous birds from exposure to TPHs is expected.

e Cactus wren (insectivorous bird) — This potential receptor could potentially be exposed to COPECs in
surface soil (0 to 0.5 ft bgs) directly and through its diet. HQs for this potential receptor are less than or
equal to 1 for most COPECs except for mercury, total PCBs, and dioxin TEQ. The potential risks from
COPECs with HQs greater than 1 are characterized below.

o For mercury, the NOAEL-based HQ is greater than 1 and the LOAEL-based HQ is less than 1,
indicating no unacceptable risk to populations of insectivorous birds. However, unacceptable risk to
individual potential receptors is uncertain for this COPEC based on the HQ LOE. Mercury was
detected in only one of 52 locations in surface soil (FOD = 2% in 0 to 0.5 ft bgs), and therefore, the
EPC is based on the maximum depth-weighted concentration. For areas where a constituent is largely
not detected, use of a maximum concentration as the EPC may not appropriately characterize risk.
Mercury was not detected in the background dataset, and therefore, a background value could not be
developed for comparison. The reporting limits (0.049 to 0.065 mg/kg) for this metal also result in

arcadis.com
Topock Soil HHERA_App AOC11_20191018 5-14



APPENDIX AOC11
SOIL HHERA FOR AOC 11 EXPOSURE AREA

NOAEL-based HQs greater than 1, indicating that the TRVs, which are based on methylmercury
(DTSC 2009), likely overestimate risk for this COPEC. In this scenario, unacceptable risk to the
individual cactus wren is considered unlikely.

For total PCBs, the NOAEL-based HQ is greater than 1 and the LOAEL-based HQ is less than 1,
indicating no unacceptable risk to populations of insectivorous birds. However, unacceptable risk to
individual potential receptors is uncertain for this COPEC based on the HQ LOE. PCBs were
frequently detected in surface soil (FOD =53% in 0 to 0.5 ft bgs). The magnitude of the NOAEL-
based HQ is low. The avian TRVs for PCBs are considered conservative because they are based on
data for chickens, which are known to be highly sensitive to PCBs, as discussed in Section 6.5 of the
main report. Risks are likely overestimated, as most tested bird species do not have high sensitivity to
PCBs (Farmahin et al. 2012; Eng et al. 2014). T&E birds have not been observed in this area.
Unacceptable risk to the individual cactus wren is considered unlikely in this scenario.

For dioxin TEQ, the NOAEL-based HQ is greater than 1 and the LOAEL-based HQ is less than 1,
indicating no unacceptable risk to populations of insectivorous birds. However, unacceptable risk to
individual potential receptors is uncertain for this COPEC based on the HQ. Dioxin TEQ was
frequently detected in surface soil (FOD = 100% in the 0 to 0.5 ft bgs interval) with 11 of the 26 total
surface soil locations having depth-weighted concentrations exceeding the BTV (BTV = 5.98 mg/kg).
As described in Section 6.7.5 of the main report, the avian TRVs and uptake factors selected for
dioxins at this site likely overestimate exposure and risk for this COPEC. As discussed above for
small mammals, elevated concentrations are limited in spatial extent and the HQs are low in
magnitude. Additionally, T&E birds have not been observed in this area. Unacceptable risk to the
individual cactus wren is considered unlikely in this scenario.

For TPH mixtures, concentrations of the individual constituents do not pose an unacceptable risk.
BTEX were not detected in any samples. The NOAEL- and LOAEL-based HQs for LMW and HMW
PAHs are less than one, indicating that no unacceptable risks to individuals or populations of
insectivorous birds from exposure to TPHSs is expected.

The NOAEL- and LOAEL-based HQs for all other COPECs in soil are less than 1, indicating de
minimis risk to individuals and populations of insectivorous birds.

Based on the risk estimates and potential uncertainties associated with the baseline risk from mercury, PCBs,
and dioxin TEQ for insectivorous birds, these COPECs were further evaluated using site- and species-specific
SUFs, as discussed below.

Risks Evaluated Using the BTAG TRVs

Table AOC11-5.5a also summarizes HQs estimated for birds at AOC11 using the BTAG TRVSs, depth-
weighted EPCs, and a SUF equal to 1. Using these assumptions, the NOAEL- and LOAEL-based HQs for
each potential receptor are summarized in the text and table below.

Gambel’s quail (granivorous bird) — NOAEL-based HQ for lead is greater than 1 and the LOAEL-based
HQ is less than 1, indicating no unacceptable risk to populations of granivorous birds; however,
unacceptable risk to individual potential receptors is uncertain for this COPEC. The risks from lead are
likely overestimated due to the conservative avian TRV. The uncertainties associated with the BTAG
TRVs are discussed in Section 6.5 of the main report. NOAEL- and LOAEL-based HQs for other COPECs

arcadis.com
Topock Soil HHERA_App AOC11_20191018 5-15



APPENDIX AOC11
SOIL HHERA FOR AOC 11 EXPOSURE AREA

in soil are less than 1 indicating de minimis risk to individuals and populations of granivorous birds for the
remaining COPECs.

e Cactus wren (insectivorous bird) — NOAEL-based HQs for lead, mercury, zinc, 4,4-DDE, and PCBs are
greater than 1 and the LOAEL-based HQs are less than 1, indicating no unacceptable risks to populations
of insectivorous birds; however, unacceptable risk to individual potential receptors is uncertain for these
COPECs. EPCs for mercury and 4,4-DDE are based on the maximum depth-weighted concentration. The
uncertainties associated with the BTAG TRVs are discussed in Section 6.5 of the main report. NOAEL-
and LOAEL-based HQs are less than 1 for all other COPECSs indicating de minimis risk to populations of
insectivorous birds from these COPECs.

The table below summarizes all HQ estimates for birds for COPECs where at least one NOAEL-based HQ
value (using the selected TRV or BTAG TRYV) is greater than 1.

Hazard Quotient Summary for Birds (SUF = 1)

Gambel's Quail Cactus Wren
Selected Selected BTAG BTAG Selected Selected BTAG BTAG
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
S TRVs TRVs TRVs TRVs TRVs TRVs TRVs
Lead 9E-02 5E-02 1E+01 2E-02 1E+00 7E-01 2E+02 3E-01
Mercury 2E-01 4E-02 2E-01 4E-02 3E+00 5E-01 3E+00 5E-01
Zinc 6E-02 2E-02 2E-01 2E-02 1E+00 5E-01 5E+00 5E-01
4,4-DDE 4E-04 4E-05 1E-02 2E-04 1E-01 1E-02 3E+00 4E-02
;%tgls 2E-02 2E-03 2E-02 2E-03 3E+00 2E-01 3E+00 2E-01
TEQ 2E-02 | 2E-03 - . 6E+00 | 6E-01 - -
Avian
Notes:

Bold indicates HQs > 1.
-- = HQ not estimated because TRVs are unavailable.

5.6.1.3.2 Risks Evaluated Using a Site-Specific SUF
Risks Evaluated Using the Selected TRVs

Table AOC11-5.5b presents HQs calculated using the selected TRVs, depth-weighted EPCs, and a species-
and site-specific SUF. Using these assumptions, the NOAEL- and LOAEL-based HQs for each potential
receptor are summarized in text and table below.

e Gambel’s quail (granivorous bird) — The site-specific SUF for this potential receptor is 0.2, which further
reduced the NOAEL- and LOAEL-based HQs to less than 1 for all COPECs. De minimis risk to individuals
and populations of granivorous birds is expected when accounting for site use at the AOC 11 potential
exposure area.

e Cactus wren (insectivorous bird) — Based on the AOC 11 potential exposure area and home range for
cactus wren, the SUF was estimated as 1 for this potential receptor (i.e., the home range is less than or
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equal to the size of the potential exposure area). Therefore, the risk results using selected TRVs for this
evaluation are the same as discussed above for the generic SUF of 1.

Based on the risk estimates and potential uncertainties associated with the baseline risk from mercury, PCBs,
and dioxin TEQ for insectivorous birds (as presented above in Section 5.6.1.3.1), these COPECs were further
evaluated using area-weighted EPCs, as discussed below in Section 5.6.2.

Risks Evaluated Using the BTAG TRVs

Table AOC11-5.5b also summarizes HQs estimated for birds at the AOC 11 potential exposure area using the
BTAG TRVs, depth-weighted EPCs, and a species- and site-specific SUF. Using these assumptions, the
NOAEL- and LOAEL-based HQs for each potential receptor are summarized in the text and table below.

o Gambel’s quail (granivorous bird) — The site-specific SUF for this potential receptor is 0.2, which
reduced the NOAEL-based HQ for lead, but the NOAEL-based HQ is still greater than 1, indicating no
unacceptable risk to populations of granivorous birds; however, unacceptable risk to individual potential
receptors is uncertain for this COPEC. The uncertainties associated with the BTAG TRVs are discussed
in Section 6.5 of the main report. NOAEL- and LOAEL-based HQs for other COPECS in soil are less than
1 indicating de minimis risk to populations of or individual granivorous birds for the remaining COPECs.

e Cactus wren (insectivorous bird) — Based on the AOC 11 potential exposure area and home range for
cactus wren, the SUF was estimated as 1 for this potential receptor (i.e., the home range is less than or
equal to the size of the potential exposure area). Therefore, the risk results using BTAG TRVs for this
scenario are the same as discussed above for the generic SUF of 1. The uncertainties associated with the
BTAG TRVs are discussed in Section 6.5 of the main report.

For the COPECs with NOAEL-based HQs greater than 1 using a SUF of 1 (using the selected TRV or BTAG
TRYV), the table below summarizes HQ estimates using the species- and site-specific SUF for birds.

Hazard Quotient Summary for Birds (Site-Specific SUF)

Gambel's Quail Cactus Wren
(SUF =0.2) (SUF=1)
Selected Selected BTAG BTAG Selected Selected BTAG BTAG
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
TRVs TRVs TRVs TRVs TRVs TRVs TRVs TRVs
Lead 2E-02 8E-03 2E+00 3E-03 1E+00 7E-01 2E+02 3E-01
Mercury 3E-02 7E-03 3E-02 7E-03 3E+00 5E-01 3E+00 5E-01
Zinc 1E-02 4E-03 4E-02 4E-03 1E+00 5E-01 5E+00 5E-01
4,4-DDE 7E-05 7E-06 2E-03 2E-05 1E-01 1E-02 3E+00 4E-02
;%tgls 4E-03 2E-04 4E-03 2E-04 3E+00 2E-01 3E+00 2E-01
TEQ 4E-03 | 4E-04 - - 6E+00 | 6E-01 - -
Avian
Notes:

Bold indicates HQs > 1.
-- = HQ not estimated because TRVs are unavailable.
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5.6.1.3.3 Baseline Risk Summary for Birds Using Depth-Weighted EPCs

To summarize, based on the risks characterized for populations of birds exposed to COPECs in soil at the
AOC 11 potential exposure area using selected TRVs’, depth-weighted EPCs, and a site-specific SUF, the
risk conclusions are as follows:

e Gambel’s quail (granivorous bird) — The NOAEL- and LOAEL-based HQs for all COPECs are less than
1, indicating de minimis risk to individuals and populations of granivorous birds for all COPECs.

e Cactus wren (insectivorous bird) — No unacceptable risk to populations was identified because the
LOAEL-based HQs are less than 1 for all COPECs. COPECs indicative of uncertain risks to individual
potential receptors based on the HQ (i.e., where NOAEL-based HQs are greater than 1 but LOAEL-based
HQs are less than 1) included mercury, PCBs, and dioxin TEQ. For the remaining COPECs at the AOC
11 potential exposure area, the NOAEL- and LOAEL-based HQs are less than 1 indicating de minimis risk
to individuals and populations of insectivorous birds.

Based on the risk results and potential uncertainties associated with the baseline risk to insectivorous birds
from mercury, PCBs, and dioxin TEQ at the AOC 11 potential exposure area, these COPECs were further
evaluated using area-weighted EPCs, as discussed below in Section 5.6.2.

5.6.2 Risk Characterization (Baseline Scenario and Area-Weighted EPCs)

Based on the risk characterization of COPECs in the baseline scenario using depth-weighted EPCs
(Section 5.6.1, above), risks were characterized for all COPECs using area-weighted EPCs. For those
COPEC:s identified for further evaluation in the depth-weighted evaluation, the results of the area-weighted
risk are presented below. These included:

e Hexavalent chromium and HMW PAHs/TPHSs for plants

e Hexavalent chromium, mercury, zinc, alpha- and gamma-chlordane for soil invertebrates
e HMW PAHSs and dioxin TEQ for invertivorous small mammals

e Mercury, PCBs, and dioxin TEQ for insectivorous birds.

Potential risks to potential receptors from the COPECs listed above were characterized for the baseline
scenario using area-weighted EPCs as discussed in this section. Detailed risk calculations for plants and soil
invertebrates (Table AOC11-C.6) and detailed dose and risk calculations for wildlife for all COPECs (Tables
AOC11-C.7 through AOC11-C.10) are presented in Attachment AOC11-C.

5.6.2.1 Plants and Soil Invertebrates

Table AOC11-5.6a summarizes HQs estimated for soil exposure for ecological communities (plants and soil
invertebrates) at the AOC 11 potential exposure area for the baseline scenario using area-weighted EPCs for
all COPECs; however, only the COPECs identified above in Section 5.6.1.1 for further evaluation using area-
weighted EPCs are discussed here.

7 Results associated with BTAG TRVs are presented and discussed in the ERA; however, the selected TRVs are recommended for risk
management decisions and only those results are summarized.
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Plants can potentially be exposed to COPECs in soil up to 6 ft bgs. HQs were based on the highest EPC from
the surface, shallow, and subsurface | depth intervals. Plant HQs using area-weighted EPCs are greater than
1 for hexavalent chromium based on the highest EPC value from the shallow, surface, and subsurface | depth
intervals. For plants, the magnitude of the HQ for HMW PAHs was reduced in this evaluation and is equal to
1; therefore, unacceptable risk to plant communities is not expected for HMW PAHS.

Soil invertebrates can potentially be exposed to COPECs in surface soil (0 to 0.5 ft bgs). Soil invertebrate HQs
using area-weighted EPCs are greater than 1 for hexavalent chromium, mercury, alpha-chlordane, and
gamma-chlordane. For soil invertebrates, the magnitude of the HQ for zinc was reduced in this evaluation and
is less than 1; therefore, unacceptable risk to soil invertebrate communities is not expected for zinc.

For hexavalent chromium, the HQs for plants and soil invertebrates based on the area-weighted EPC are also
greater than 1. Similar to the depth-weighted evaluation, the area-weighted EPC from surface soil (0 to 0.5 ft
bgs) was used to evaluate potential risk to soil invertebrates and the area-weighted EPC from subsurface |
soil (0 to 6 ft bgs) was used to evaluate potential risk to plants from exposure to hexavalent chromium in soil.
For plants, the area-weighted EPC for subsurface I soil (2.05 mg/kg) is slightly less than the depth-weighted
EPC (2.18 mg/kg) because area-weighting had little effect for this dataset. Hexavalent chromium was
frequently detected at the AOC 11 potential exposure area (at 26 of 52 locations in the 0 to 0.5 ft bgs interval,
and 36 of 53 locations in the 0 to 6 ft bgs interval). However, for surface soil, the area-weighted EPC

(1.88 mg/kg) increased relative to the depth-weighted EPC (0.81 mg/kg) due to the difference in the UCL
calculation method (see Section 3, above), resulting in an HQ about two times higher than in the depth-
weighted evaluation. As noted above in Section 5.6.1.1, although hexavalent chromium was frequently
detected at the AOC 11 potential exposure area, exceedances of the BTV were infrequent (i.e., in nine of the
52 surface soil [0 to 0.5 ft bgs] locations and 13 of the 53 subsurface | soil [0 to 6 ft bgs] locations). High
concentrations (greater than 10 times above the BTV) are limited to one location (16 mg/kg at AOC11e-6).
Additionally, there are uncertainties associated with screening values for plants and soil invertebrates, as
discussed above in Section 5.6.1.1, and there is low confidence in the ability of the screening levels to predict
risk to plant and soil invertebrate communities. The HQs are low for both plants and soil invertebrates. Based
on the risk results and discussion above, unacceptable risk to plants and soil invertebrate communities from
exposure to hexavalent chromium is considered unlikely.

For mercury, the HQ for soil invertebrates is greater than 1 and is unchanged from the depth-weighted
evaluation presented above in Section 5.6.1.1 because the EPC is based on the maximum depth-weighted
concentration due to low FOD. Mercury was detected in only one of 52 surface soil locations (FOD = 2% in

0 to 0.5 ft bgs), and the maximum depth-weighted concentration (0.18 mg/kg) was used as the area-weighted
EPC. For areas where a constituent is largely not detected, the use of a maximum concentration as the EPC
may not appropriately characterize risk. Because a UCL could not be estimated due to the low FOD,
comparison to the mean concentration in surface soil (0.0515 mg/kg based on the KM mean) to the screening
value results in an HQ less than 1 for soil invertebrates. Mercury was not detected in the background dataset,
and therefore, a background value could not be developed for comparison and the magnitude of the HQ is
low. The uncertainties associated with the soil invertebrate screening values are discussed above in Section
5.6.1.1 and indicate low confidence in the ability of the screening level to predict risk to soil invertebrate
communities. Based on the risk results and uncertainty discussed above, unacceptable risk to soil invertebrate
communities from exposure to mercury is considered unlikely.
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For alpha-chlordane and gamma-chlordane, the HQs for soil invertebrates are the same as the depth-
weighted HQs and are greater than 1. These pesticides were detected in only one of 10 locations in surface
soil (FOD = 10%), and the maximum depth-weighted concentrations were used as the area-weighted EPCs
for alpha-chlordane (0.012 mg/kg) and gamma-chlordane (0.013 mg/kg). The magnitude of the HQ is low. For
areas where a constituent is largely not detected, the use of a maximum concentration as the EPC may not
appropriately characterize risk. Because UCLs could not be estimated due to the low FOD, comparison to the
mean concentrations in surface soil (0.0017 mg/kg for alpha-chlordane and 0.00018 mg/kg for gamma-
chlordane based on the KM mean) results in HQs less than 1 for soil invertebrates. The screening values for
soil invertebrates (0.0043 mg/kg) is based on chlordane and was used to evaluate potential risk of soil
invertebrates exposed to alpha- and gamma-chlordane. The uncertainties associated with the soil invertebrate
screening values are discussed above in Section 5.6.1.1. Based on the risk results and uncertainty discussed
above, unacceptable risk to soil invertebrate communities from exposure to alpha- or gamma-chlordane is
considered unlikely.

Vegetation communities observed at the site during the floristic surveys conducted in 2013 (GANDA and
CH2M 2013) and in 2017 (CH2M 2017b) is typical of Mojave Desert plant communities (summarized in
Section 2.4.2). Over a hundred different vascular plant species have been observed within the survey area
that includes AOC 11 potential exposure area; documented as Segment H in these survey reports (GANDA
and CH2M 2013, CH2M 2017b). The floristic surveys report a diverse assemblage of plants species found in
typical abundance, density, cover, and vigor of plant communities in undisturbed desert habitat. These
observations are not consistent with impairment of the plant community at the site. The floristic surveys
provide site-specific observations that support the health of plant communities at the site and is considered a
stronger LOE than the exceedances of low-confidence generic plant screening values, which are widely
acknowledged to have low ability to predict toxicity in plants.

Risk Summary and Potential Drivers for Ecological Communities

Risk drivers were identified for unacceptable ecological community-level risk predicted using the most refined
exposure and effects assumptions (i.e., area-weighted EPCs) and additional LOEs supporting the conclusion
of no unacceptable risk.

For plants, no unacceptable risk was identified for HMW PAHs and TPHs and unacceptable risk was
considered unlikely for hexavalent chromium. No risk-driving COPECs were identified at the AOC 11 potential
exposure area using area-weighted EPCs based on an HQ greater than 1 and supporting WOE.

For soil invertebrates, unacceptable risk was considered unlikely for mercury, hexavalent chromium, alpha-
chlordane, and gamma-chlordane. No risk-driving COPECs were identified at the AOC 11 potential exposure
area for the baseline scenario using area-weighted EPCs and supporting WOE.

No unacceptable risk to plant and soil invertebrate communities is expected from any COPECs at the AOC 11
potential exposure area.

5.6.2.2 Small Mammals

For the AOC 11 potential exposure area, baseline risks were estimated for small mammals using area-
weighted EPCs for the following evaluations and are discussed in this section:

e Using the selected TRVs and a species- and site-specific SUF
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Using the BTAG TRVs and a species- and site-specific SUF.

5.6.2.2.1 Risks Evaluated Using a Site-Specific SUF

Risks Evaluated Using the Selected TRVs

Table AOC11-5.6a summarizes HQs estimated for small mammals at the AOC 11 potential exposure area
using the selected TRVs, area-weighted EPCs, and a SUF equal to 1. Table AOC11-5.6b summarizes HQs
estimated for small mammals at the AOC 11 potential exposure area using the selected TRVs, area-weighted
EPCs, and a site-specific SUF (SUF = 1 as the home range for small mammals is less than or equal to the
size of the AOC 11 potential exposure area) for all COPECs. However, only the COPECSs identified above in
Section 5.6.1.2 for further evaluation using area-weighted EPCs are discussed here. Using these
assumptions, the NOAEL- and LOAEL-based HQs for each potential receptor are summarized in the text and
table below.

Merriam’s kangaroo rat (granivorous small mammal) — This potential receptor could potentially be
exposed to COPECs in subsurface | soil (0 to 6 ft bgs) directly and through its diet. De minimis risk to
individuals and populations of granivorous small mammals was identified using depth-weighted EPCs,
and the conclusions are the same using area-weighted EPCs (i.e., the NOAEL- and LOAEL-based HQs
are less than 1).

Desert shrew (invertivorous small mammal) — This potential receptor could potentially be exposed to
COPEC:s in surface soil (0 to 0.5 ft bgs) directly and through its diet. The COPECs identified above in
Section 5.6.1.2 for further evaluation using area-weighted EPCs were HMW PAHs and dioxin TEQ.

@)

For HMW PAHSs, the magnitude of the NOAEL- and LOAEL-based HQs were reduced from the depth-
weighted EPC analysis, and the NOAEL-based HQ is equal to 1 using an area-weighted EPC. The
LOAEL-based HQ is also less than 1, indicating de minimis risk to individuals and populations of
invertivorous small mammals exposed to HMW PAHSs in soil.

For dioxin TEQ, the magnitude of NOAEL- and LOAEL-based HQs were reduced from the depth-
weighted EPC analysis but are still greater than 1 indicating potential unacceptable risks are possible
for individuals and populations of invertivorous small mammals based on the HQ. Conservative
assumptions were used to estimate the HQs, including use of bioaccumulation factors based on
uptake of a single congener (2,3,7,8-TCDD) to earthworms, and a diet assumed to consist entirely of
earthworms. The magnitude of the HQs is low (less than 10) and the spatial extent of concentrations
exceeding ten times the BTV is limited to four locations along the TCS fenceline (PA-10, PA-11,
PA-12, and SD-11A). As a result, the HQs are considered to be overestimated and the LOAEL-based
HQ would likely be reduced to less than 1 when adjusted for compounded conservatism in the risk
estimates for this COPEC (see Section 6.7.6 of the main report. T&E species with small home ranges
have not been observed at the AOC 11 potential exposure area. Based on the LOES, unacceptable
risk to individuals and populations of invertivorous small mammals is considered to be unlikely.

NOAEL- and LOAEL-based HQs for other COPECs in soil are less than 1 indicating de minimis risk to
individuals and populations of invertivorous small mammals for the remaining COPECs.
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Risks Evaluated Using the BTAG TRVs

Table AOC11-5.6b also summarizes HQs estimated for mammals at the AOC 11 potential exposure area
using the BTAG TRVs, area-weighted EPCs, and a site-specific SUF (SUF = 1). Using these assumptions, the
NOAEL- and LOAEL-based HQs for each potential receptor are summarized in text and table below.

Merriam’s kangaroo rat (granivorous small mammal) — The NOAEL- and LOAEL-based HQs using
area-weighted EPCs also resulted in HQs less than 1 for all COPECSs, indicating de minimis risk to
individuals and populations of granivorous small mammals.

Desert shrew (invertivorous small mammal) — The NOAEL-based HQ for HMW PAHs was reduced to
less than 1, indicating de minimis risk to individuals or populations of invertivorous small mammals for this
COPEC. NOAEL-based HQs for lead and zinc using the area-weighted EPCs are similar to the HQs in the
depth-weighted evaluation and are greater than 1. The LOAEL-based HQs are less than 1 for lead and
zinc, indicating no unacceptable risk to populations of invertivorous mammals; however, unacceptable risk
to individual potential receptors is uncertain for these COPECSs. The uncertainties associated with the
BTAG TRVs are discussed in Section 6.5 of the main report. NOAEL- and LOAEL-based HQs are less
than 1 for all other COPECSs indicating de minimis risk to individuals and populations of invertivorous small
mammals from the remaining COPECSs.

The table below summarizes the NOAEL- and LOAEL-based HQs for mammals for COPECs identified above
in Section 5.6.1.2 that were further evaluated using area-weighted EPCs in this section. The HQs below are
based on the area-weighted EPCs and species- and site-specific SUF (if applicable for a potential receptor):

Hazard Quotient Summary for Mammals (Site-Specific SUF = 1)

Merriam's Kangaroo Rat Desert Shrew

Selected Selected BTAG BTAG Selected Selected BTAG BTAG
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
COPEC TRVs TRVs TRVs TRVs TRVs TRVs TRVs TRVs
Lead 5E-02 3E-02 2E-01 1E-03 7E-01 4E-01 3E+00 1E-02
Zinc 7E-02 2E-02 6E-01 1E-02 1E+00 3E-01 9E+00 2E-01
EXI-\:Z 4E-02 8E-03 2E-02 8E-04 1E+00 3E-01 6E-01 3E-02
TEQ
Mammals 3E-01 3E-02 -- - 9E+01 9E+00 -- --
Notes:

Bold indicates HQs > 1.
-- = HQ not estimated because TRVs are unavailable.

5.6.2.2.2

To summarize, based on the risks characterized for populations of small mammals exposed to COPECs in
soil at the AOC 11 potential exposure area using selected TRVs8, area-weighted EPCs, and a site-specific

Baseline Risk Summary for Small Mammals Using Area-Weighted EPCs

8 Results associated with BTAG TRVs are presented and discussed in the ERA; however, the selected TRVs are recommended for risk
management decisions and only those results are summarized.
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SUF (SUF equal to 1 because the home ranges are less than or equal to the size of the potential exposure
area), the risk conclusions are as follows:

e For Merriam’s kangaroo rat (granivorous small mammal), the area-weighted NOAEL- and LOAEL-based
HQs are less than 1 for all COPECSs, indicating de minimis risk to individuals and populations of
granivorous small mammals. As potential risk is de minimis from all COPECs at the AOC 11 potential
exposure area for granivorous small mammals, no further evaluation is necessary.

e For the desert shrew (invertivorous small mammal), the area-weighted NOAEL- and LOAEL-based HQs
are greater than 1 for dioxin TEQ. Unacceptable risk to invertivorous small mammals from exposure to
dioxin TEQ is unlikely based on the following LOE: 1) low magnitude of the HQs (LOAEL-based HQ is
less than 10), and likely reduced to 1 or less if adjusted for compounding uncertainties associated with the
conservative assumptions; these include diet (dietary composition assumes 100% of a single item diet,
uptake into dietary items (bioaccumulation based on a single congener likely overestimates HQs by 10
times), and conservative TRVs (based on the lowest available NOAEL and LOAEL doses; 2) spatial
extent of elevated concentrations were limited to four locations along the TCS fenceline (PA-10, PA-11,
PA-12, and SD-11A); and 3) T&E species with small home ranges have not been observed in AOC 11
potential exposure area.

e For the remaining COPECs, the NOAEL- and LOAEL-based HQs are less than or equal to 1, indicating de
minimis risk to individuals and populations of invertivorous small mammals.

Potential Risk Drivers for Small Mammals at AOC 11 Potential Exposure Area

No risk-driving COPECs for small mammals were identified at AOC 11 as no unacceptable population-level
risk (i.e., LOAEL-based HQs greater than 1 [or LOAEL-based HQs greater than 10 for dioxin TEQ]) was
predicted from HQs calculated using the most refined exposure and effects assumptions (i.e., site-specific
SUF, area-weighted EPCs, and selected TRVs) and additional supporting WOE.

COPECs with NOAEL-based HQs greater than 1 using the most refined exposure and effects assumptions
were identified at AOC 11 (dioxin TEQ). However, the additional LOEs support the conclusions that
unacceptable risk to individual receptors from exposure to this COPEC is unlikely.

5.6.2.3 Birds

For the AOC 11 potential exposure area, baseline risks were estimated using area-weighted EPCs for the
following evaluations and are discussed in this section:

e Using the selected TRVs and a species- and site-specific SUF

e Using the BTAG TRVs and a species- and site-specific SUF.

5.6.2.3.1 Risks Evaluated Using Site-Specific SUF
Risks Evaluated Using the Selected TRVs

Table AOC11-5.6a summarizes HQs estimated for birds at the AOC 11 potential exposure area using the
selected TRVs, area-weighted EPCs, and a SUF equal to 1. However, this section only discusses the area-
weighted HQs using the selected TRVs and site-specific SUF. Table AOC11-5.6b summarizes HQs estimated
for birds at the AOC 11 potential exposure area using the selected TRVs, area-weighted EPCs, and a site-
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specific SUF (SUF = 0.2 for Gambel’s quail and 1 for cactus wren) for all COPECs. Only the COPECs
identified above in Section 5.6.1.3 for further evaluation using area-weighted EPCs are discussed here. Using
these assumptions, the NOAEL- and LOAEL-based HQs for each potential receptor are summarized in the
text and table below.

Gambel’s quail (granivorous bird) — This potential receptor could potentially be exposed to COPECs in
surface soil (0 to 0.5 ft bgs) directly and to deeper soil (0 to 6 ft bgs) through its diet. De minimis risk to
granivorous birds was identified using depth-weighted EPCs, and the results are the same using area-
weighted EPCs (i.e., the NOAEL- and LOAEL-based HQs are less than 1).

Cactus wren (insectivorous bird) — This potential receptor could potentially be exposed to COPECs in
surface soil (0 to 0.5 ft bgs) directly and through its diet. The COPECs identified above in Section 5.6.1.3
for further evaluation using area-weighted EPCs were mercury, PCBs, and dioxin TEQ. Additionally, lead
is also discussed below, as the area-weighted EPCs is higher than the depth-weighted EPC and results in
an HQ greater than 1.

o

For lead, the NOAEL-based HQ is greater than 1 and the LOAEL-based HQ is equal to 1, indicating
no unacceptable risk to populations of insectivorous birds; however, unacceptable risk to individual
potential receptors is uncertain for this COPEC based on the HQ LOE. Lead was frequently detected
in surface soil (FOD = 100% from 0 to 0.5 ft bgs) with 29 of the 52 total surface soil locations having
depth-weighted concentrations exceeding the BTV (8.39 mg/kg). The elevated EPC is due primarily to
two locations with concentrations more than 10 times greater than the BTV (220 mg/kg at AOC11-7
and 150 mg/kg at PA-09). There is moderate confidence in the TRVs. The NOAEL TRV is considered
conservative, as the EcoSSL is based data for lead acetate, a highly bioavailable form of lead unlikely
to be present in soil (see Section 6.5 of the main report). The EcoSSL is based on the highest
bounded NOAEL below the lowest bounded LOAEL, is below the geometric mean NOAEL value for
reproduction and growth endpoints, and was calculated from a dataset representing at least six bird
species. The magnitude of the HQ is low, even when using conservative assumptions for this potential
receptor in the ERA (such as 100% invertebrate diet and uptake factors based on earthworms). In
addition, site-specific bioavailability of lead is not accounted for in the EPC estimates and
conservatively is assumed to be 100%. Further, T&E species with small home ranges have not been
observed at the AOC 11 potential exposure area, and therefore, protection at the individual level (i.e.,
NOAEL-based HQ less than or equal to 1) is not warranted. Although the NOAEL-based HQ is
greater than 1, based on the HQ and supporting LOES, unacceptable risk is considered unlikely for
individual insectivorous birds exposed to lead in soil at the AOC 11 potential exposure area and is not
expected for populations of insectivorous birds.

For mercury, the magnitude of the NOAEL- and LOAEL-based HQ remained the same as using the
depth-weighted EPC because the area-weighted EPC is based on the maximum depth-weighted
concentration due to the low FOD and the SUF is equal to 1. The NOAEL-based HQ is greater than 1
and the LOAEL-based AOC is less than 1, indicating no unacceptable risk to populations of
insectivorous birds. Unacceptable risks to individual potential receptors is uncertain based on the HQ;
however, additional LOEs (i.e., low FOD, low HQ, and conservative assumptions, as discussed above
for invertivorous mammals) support the conclusion that unacceptable risk is not expected for
individual potential receptors and unlikely for populations of insectivorous birds.
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o For PCBs, the magnitude of the NOAEL- and LOAEL-based HQ was reduced from the depth-
weighted EPC analysis, and the NOAEL-based HQ is equal to 1 using an area-weighted EPC.
De minimis risk to individuals and populations of insectivorous birds is expected.

o For dioxin TEQ, the magnitude of NOAEL- and LOAEL-based HQs were reduced from the depth-
weighted EPC analysis. Using an area-weighted EPC, the LOAEL-based HQ is still less than 1 and
the NOAEL-based HQ is still greater than 1. The results indicate no unacceptable risk to populations
of insectivorous birds; however, unacceptable risk to individual potential receptors is uncertain for this
COPEC based on the HQ. The magnitude of the NOAEL-based HQ is low. Conservative assumptions
were used to estimate the HQs, including the use of bioaccumulation factors based on the uptake of a
single congener (2,3,7,8-TCDD) to earthworms, and a diet assumed to consist entirely of earthworms.
As a result, the HQs are considered to be overestimated. Additionally, T&E species have not been
observed at the AOC 11 potential exposure area, as described above in Section 5.1.1. Therefore,
unacceptable risk to individual insectivorous birds is considered to be unlikely and is not expected for
populations of insectivorous birds.

Risks Evaluated Using the BTAG TRVs

Table AOC11-5.6b also summarizes HQs estimated for birds at AOC11 using the BTAG TRVSs, area-weighted
EPCs, and a species- and site-specific SUF. Using these assumptions, the NOAEL- and LOAEL-based HQs
for each potential receptor are summarized below.

e Gambel’s quail (granivorous bird) — The site-specific SUF for this potential receptor is 0.2. The NOAEL-
based HQ for lead increased slightly from the depth-weighted EPC analysis and is greater than 1,
indicating no unacceptable risk to populations of insectivorous birds; however, unacceptable risk to
individual potential receptors is uncertain. NOAEL- and LOAEL-based HQs for other COPECs in soil are
less than 1 indicating de minimis risk to individuals and populations of granivorous birds for the remaining
COPECs.

e Cactus wren (insectivorous bird) — The site-specific SUF for this potential receptor is 1. NOAEL-based
HQs using depth-weighted EPCs were greater than 1 for lead, mercury, zinc, 4,4,-DDE, and total PCBs.
Using area-weighted EPCs, the NOAEL-based HQ for PCBs was reduced from the depth-weighted
analysis and is equal to 1, indicating de minimis risk to individuals and populations of insectivorous birds
exposed to PCBs. The NOAEL-based HQ for zinc was reduced from the depth-weighted EPC analysis,
but the NOAEL-based HQ was still greater than 1. NOAEL-based HQs for mercury and 4,4,-DDE
remained the same because mercury and 4,4,-DDE were based on the maximum detected concentration
in surface soil (0 to 0.5 ft bgs). The NOAEL-based HQ for lead increased. LOAEL-based HQs are less
than 1 for all COPECSs, indicating no unacceptable risk to populations of insectivorous birds; however,
unacceptable risk to individual potential receptors is uncertain for lead, mercury, zinc, and 4,4-DDE. The
uncertainties associated with the BTAG TRVs are discussed in Section 6.5 of the main report.

NOAEL- and LOAEL-based HQs are less than 1 for all other COPECs indicating de minimis risk to individuals
and populations of insectivorous birds from these COPECs.

The table below summarizes NOAEL- and LOAEL-based HQs for birds for COPECs identified above in
Section 5.6.1.3 that were further evaluated using area-weighted EPCs in this section. The HQs below are based
on the area-weighted EPCs and species- and site-specific SUF.
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Hazard Quotient Summary for Birds (Site-Specific SUF)

Gambel's Quail Cactus Wren
(SUF =0.2) (SUF =1)
Selected | Selected BTAG BTAG Selected = Selected BTAG BTAG
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
TRVs TRVs TRVs TRVs TRVs TRVs TRVs TRVs
Lead 2E-02 1E-02 3E+00 4E-03 2E+00 1E+00 2E+02 4E-01
Mercury 3E-02 7E-03 3E-02 7E-03 3E+00 5E-01 3E+00 5E-01
Zinc 7E-03 3E-03 3E-02 3E-03 1E+00 4E-01 4E+00 4E-01
4,4-DDE 7E-05 7E-06 2E-03 2E-05 1E-01 1E-02 3E+00 4E-02
;%tgls 2E-03 1E-04 2E-03 1E-04 1E+00 8E-02 1E+00 8E-02
TEQ
Avian 2E-03 2E-04 -- -- 3E+00 3E-01 - --
Notes:

Bold indicates HQs > 1.
-- = HQ not estimated because TRVs are unavailable.

5.6.2.3.2 Risk Summary for Birds Using Area-Weighted EPCs

To summarize, based on the risks characterized for populations of birds exposed to COPECs in soil at the
AOC 11 potential exposure area using selected TRVs?, area-weighted EPCs, and a site-specific SUF, the risk
conclusions are as follows:

e Gambel’s quail (granivorous bird) — The NOAEL- and LOAEL-based HQs are less than 1 for all COPECs,
indicating de minimis risk to individuals and populations of granivorous birds. Potential risk is de minimis
from all COPECs at the AOC 11 potential exposure area for granivorous birds and no further evaluation is
necessary.

e Cactus wren (insectivorous bird) — LOAEL-based HQs are less than 1 for all COPECS, indicating no
unacceptable risk to insectivorous bird populations. COPECs indicative of uncertain risks to individual
potential receptors based on the HQs (i.e., where the NOAEL-based HQs are greater than 1 but LOAEL-
based HQs are less than 1) include lead, mercury, and dioxin TEQ. For these COPECSs, unacceptable risk
to individual potential receptors is considered unlikely based on supporting LOES, including the low
magnitude of the HQs, conservative assumptions used in the risk estimates, no observations of T&E
species at the AOC 11 potential exposure area, and low FOD (for mercury). For the remaining COPECs,
the NOAEL- and LOAEL-based HQs are less than 1 indicating de minimis risk to individuals and
populations of insectivorous birds.

9 Results associated with BTAG TRVs are presented and discussed in the ERA; however, the selected TRVs are recommended for risk
management decisions and only those results are summarized.
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Potential Risk Drivers for Birds at AOC 11 Potential Exposure Area

No risk-driving COPECs were identified at AOC 11 for the baseline scenario using area-weighted EPCs as no
unacceptable population-level risk (i.e., LOAEL-based HQs greater than 1) were predicted using the most
refined exposure and effects assumptions (i.e., site-specific SUF, area-weighted EPCs, and selected TRVS)
and additional supporting LOEs.

COPECs with NOAEL-based HQs greater than 1 using the most refined exposure and effects assumptions
were identified for the AOC 11 potential exposure area (i.e., lead, mercury, and dioxin TEQ); however, the
WOE supports the conclusion that unacceptable risk to individual potential receptors from exposure to these
COPECs is unlikely.
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6 SUMMARY AND CONCLUSIONS FOR THE HHERA

Potential cumulative cancer risks and noncancer hazards for potential human receptors were estimated, as
presented above in Section 4. For potential ecological receptors, potential risks were estimated as presented
in Section 5, above. Uncertainties related to the HHRA and ERAs at the site are discussed in detall in
Sections 5.6 and 6.5 of the main report, and uncertainties specific to the AOC 11 potential exposure area are
discussed in this appendix. For the AOC 11 potential exposure area, the HHRA and ERA were conducted per
the RAWP documents (Arcadis 2008, 2009, 2015). One scenario was evaluated (baseline [no scouring]). For
this evaluation, risks were estimated for various potential receptors using depth-weighted EPCs and area-
weighted EPCs.

At the AOC 11 potential exposure area, the COPCs/COPECs identified for the HHERA include metals
(arsenic, hexavalent chromium, total chromium, copper, lead, mercury, and zinc), one VOC (methyl acetate),
HMW PAHs, LMW PAHSs, PAHSs, pesticides (4,4-DDE, alpha-chlordane, dieldrin, and gamma-chlordane),
PCBs, TPH as diesel, TPH as motor oil, and dioxins and furans. A summary of these results and conclusions
regarding potential risk associated with exposure to these COPCs/COPECSs in soil at the AOC 11 potential
exposure area based on the risk/hazard estimates and uncertainties inherent in the risk assessment process
are presented in this section.

6.1 Summary and Conclusions for the HHRA

The cumulative ILCRs and Hls associated with potential exposure to COPCs in soil at the AOC 11 potential
exposure area using depth- and area-weighted EPCs under the baseline scenario were estimated. Assuming
lifetime soil contact is limited to the AOC 11 potential exposure area for the potential receptors evaluated, the
estimated potential ILCR and HI results are summarized in the table and discussed below.

Baseline Scenario Estimated Cumulative Incremental Lifetime Cancer Risk and Hazard Index

AOC 11 Potential Exposure Area

Potential Receptor Cumulative ILCR HI
and Exposure Depth Depth- . Depth-
Wt Wt
Surface <1x10¢ <1
Short-Term Shallow <1x 106 <1
Maintenance
Worker Subsurface | <1x10¢ <1
Subsurface Il <1x 106 - <1 ---
7 x 10 7 x 106
Surface (As, CrVI, and (As, CrVI, and <1 <1
Long-Term dioxin TEQ) dioxin TEQ)
Maintenance = =
Worker 8x 10 8x 10
Shallow (As, CrVI, and (As, CrVI, and <1 <1
dioxin TEQ) dioxin TEQ)
arcadis.com
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Baseline Scenario Estimated Cumulative Incremental Lifetime Cancer Risk and Hazard Index

Potential Receptor
and Exposure Depth

AOC 11 Potential Exposure Area

Cumulative ILCR

Depth- Area- Depth-
Wit Wit Wit
9x 10 8 x 10®
Subsurface | (As, CrVl, and (As, CrVl, and <1 <1
Long-Term dioxin TEQ) dioxin TEQ)
Maintenance P P
Worker 8x 10 8x 10
Subsurface Il (As, CrVl, and (As, CrVl, and <1 <1
dioxin TEQ) dioxin TEQ)
3x 106 3x 10°
Surface (As and dioxin (As and dioxin <1
TEQ) TEQ)
Camper
3x 106 3x 10°
Shallow (As and dioxin (As and dioxin <1
TEQ) TEQ)
6x 10° 5x 10
Surface (As and dioxin (As and dioxin <1
TEQ) TEQ)
Hiker
6x 10° 5x 10
Shallow (As and dioxin (As and dioxin <1
TEQ) TEQ)
Surface <1x10° <1
Hunter
Shallow <1x10° <1
3x10° 3x 10°
Surface (As and dioxin (As, CrVI, and <1 <1
TEQ) dioxin TEQ)
OHV Rider
3x 106 3x 10°
Shallow (As, CrVI, and (As, CrVI, and <1 <1
dioxin TEQ) dioxin TEQ)
Surface <1x10° <1
Tribal User
Shallow <1x10° --- <1 ---
Note:

--- = area-weighted (area-wt) estimate not calculated because depth-weighted (depth-wt) estimates for the potential
receptor was below de minimis levels
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Depth-Weighted

Potential exposures that are at or below de minimis levels include the following:

e HI<1for all soil depths — All potential receptors evaluated including: Short- and Long-Term
Maintenance Worker, Camper, Hiker, Hunter, and OHV Rider

e ILCR <1 x 10— Short-Term Maintenance Worker (all soil depths), Hunter (surface and shallow soil), and
Tribal User (surface and shallow soil).

Potential exposures that are above the de minimis levels of an HI > 1 and within the risk management range
of 1 x 10 and 1 x 10-* include the following:

e HI>1and <3-None
e HI>3-None

e ILCR>1x10%and <5 x 10° — Camper (surface and shallow soil) and OHV Rider (surface and shallow
soil)

e ILCR>5x10%and <1 x 10®° - Long-Term Maintenance Worker (all soil depths) and Hiker (surface and
shallow soil)

e ILCR>1x10%and <1 x 10*— None.
Potential exposures that are above the risk management range of 1 x 10-% and 1 x 10~*include the following:
e ILCR>1x10"*- None.

Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the depth-weighted estimated
risks and hazards above de minimis levels for the long-term maintenance worker, camper, hiker, and OHV
rider were due to arsenic, hexavalent chromium, and/or dioxin TEQ. Therefore, potential risks and hazards for
these four potential receptors were evaluated using area-weighted EPCs and are provided below.

Area-Weighted

Potential exposures that are at or below the de minimis levels include the following:
e HI<1for all soil depths — Long-Term Maintenance Worker, Camper, Hiker, and OHV Rider
e ILCR <1 x10-®for all soil depths — None.

Potential exposures that are above the de minimis level of an HI > 1 and within the risk management range of
1 x 10%and 1 x 10 include the following:

¢ HI>1and<3-None
e HI>3-None

e ILCR>1x10%and <5 x 10— Camper (surface and shallow soil), Hiker (surface and shallow soil), and
OHV Rider (surface and shallow soil)

e ILCR>5x10"%and <1 x 10° - Long-Term Maintenance Worker (all soil depths)
e ILCR>1x10%and <1 x10*- None.
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Potential exposures that are above the risk management range of 1 x 106 and 1 x 10-*include the following:

e |LCR>1x 10— None.

OVERALL SUMMARY

Assuming lifetime soil contact is limited to the AOC 11 potential exposure area, the estimated cumulative
ILCRs and HIs associated with potential exposure to COPCs in soil using depth-weighted EPCs for the short-
term maintenance worker, hunter, and tribal user are below 1 x 106 and 1, respectively. The cumulative
ILCRs estimated using the depth- and area-weighted EPCs for the, camper and OHV rider were above the
point of departure for risk management decisions of 1 x 10, but below 5 x 106. The cumulative ILCRs
estimated using the depth- and/or area-weighted EPCs for the long-term maintenance worker and hiker were
above 5 x 106, but below 1 x 105. These values are within the risk management range of 1 x 106 and 1 x
10, The cumulative Hls estimated using the depth- and area-weighted EPCs for the long-term maintenance
workers, campers, hikers, and OHV riders were at or below HI of 1.

As demonstrated by comparing the values, the area-weighted estimated cumulative ILCRs for the camper,
hiker, and OHV rider are not materially different than the depth-weighted cumulative ILCRs for all exposure
depths. Approximately 78 to 85% of the estimated ILCRs for arsenic are attributed to background
concentrations of arsenic in soil. Considering the substantial contribution of background arsenic in soil to the
estimated cumulative ILCRs for all the receptors potentially exposed to AOC 11 potential exposure area soil, it
is likely that incremental risks for site-related COPCs in soil are at or only slightly above 1 x 106, but below

5 x 10-%, which is well within the risk management range of 1 x 106 and 1 x 104,

The depth-and area-weighted EPCs for lead in the AOC 11 potential exposure area soil at all exposure depths
are not expected to result in an increase in blood lead levels above OEHHA’s benchmark value of 1 yg/dL in
the fetus of a short- or long-term maintenance worker, fetus of a hunter, or child recreational user.

Risks/hazards estimated for an individual AOC/SWMU/UA potential exposure area like AOC 11 are not
considered representative of the realistic or likely potential exposures for the human populations that could be
present in the areas outside the TCS (such as maintenance workers, recreational users, and tribal users).
Risks/hazards calculated separately for individual AOCs are conservative and likely overestimate site
risks/hazards. As described in the RAWP documents (Arcadis 2008, 2009, 2015), these human populations
would more likely be exposed randomly, over the course of a lifetime, to soil present in all individual
AOC/SWMU/UA potential exposure areas located outside the TCS, rather than have a lifetime of contact
limited to the area of a single potential exposure area. Therefore, estimated risk/hazards presented for
individual AOC/SWMU/UA potential exposure areas are not believed to be representative of the potential
health risks to humans potentially contacting the soil outside the TCS. Rather, the HHRA results presented in
Appendix OCS for all AOC/SWMU/UA potential exposure areas located outside the TCS combined will help to
inform risk management decisions for the site. The estimated risks and hazards associated with a lifetime of
contact with soil only in AOC 11 potential exposure area are presented at the request of the agencies and are
not suitable to provide the sole basis of risk management decisions to protect human health.

6.2 Summary and Conclusions for the ERA

At the AOC 11 potential exposure area, seven metals (arsenic, hexavalent chromium, total chromium, copper,
lead, mercury, and zinc), VOCs (methyl acetate), LMW PAHs, HMW PAHS, pesticides (4,4-DDE, alpha-
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chlordane, gamma- chlordane, and dieldrin), PCBs, dioxin TEQ (for potential wildlife receptors only), and
2,3,7,8-TCDD (for ecological communities only) were identified as COPECs. TPHs (as diesel and as motor oil)
were also identified as COPECs. Risks could not be estimated for potential receptors lacking available
screening values and/or TRVs for COPECSs; such cases are discussed in the uncertainty analysis of the main
report. These COPECs are unlikely to be risk drivers and are assumed to have minimal impact to the
conclusions of the ERA.

Risks were estimated using depth-weighted and area-weighted EPCs. Risk conclusions were based on the
following criteria:

e COPECs with HQs less than or equal to 1 pose de minimis risk to ecological communities (plants and
invertebrates).

o COPECs with HQs greater than 1 could indicate unacceptable risk to ecological communities. A WOE
approach was used to characterize potential risk to plants and soil invertebrates.

e COPECs with NOAEL-based HQs less than or equal to 1 pose de minimis risk to potential wildlife
receptors.

e COPECs with NOAEL-based HQs greater than 1 but LOAEL-based HQs less than or equal to 1 pose no
unacceptable risks to wildlife populations; however, the potential for unacceptable risk to individuals is
uncertain based on the HQ. A WOE approach was used to characterize potential risk to individual
potential receptors.

e COPECs with LOAEL-based HQs greater than 1 pose possible unacceptable risk to populations of
potential wildlife receptors based on the HQ.

The risk estimates (HQs) represent only one LOE for risk characterization. A qualitative WOE approach,
incorporating other LOE and uncertainties, was used to characterize possible risk to wildlife populations at the
AOC 11 potential exposure area.

HQs for all the COPECSs for the baseline scenario calculated using depth-weighted EPCs, selected screening
levels/selected TRVs, and site-specific SUFs are summarized in Table AOC11-6.1. The HQs/LOAEL-based
HQs based on depth-weighted EPCs were greater than 1 for the following COPECs:

¢ Plant Communities — Hexavalent chromium and HMW PAHsS/TPHs
¢ Soil Invertebrate Communities — Hexavalent chromium, mercury, zinc, and alpha- and gamma-chlordane

e Small Mammals — None for granivorous small mammals; HMW PAHs and dioxin TEQ for invertivorous
small mammals

e Birds — None for granivorous birds; mercury, total PCBs, and dioxin TEQ for insectivorous birds.

HQs were also calculated for all the COPECs using area-weighted EPCs, selected screening levels/selected
TRVs, and site-specific SUFs and are presented in Table AOC11-6.1. For COPECs with HQs/LOAEL-based
HQs greater than 1 using the most refined exposure and effects assumptions (i.e., area-weighted EPCs,
selected screening levels/TRVs, and site-specific SUFs), a WOE assessment was used to draw risk
conclusions and identify potential risk drivers for the AOC 11 potential exposure area. The various LOEs
considered in the WOE assessment and risk conclusions are presented in Table AOC11-6.2.
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Based on the ecological risk characterization for the AOC 11 potential exposure area, using area-weighted
EPCs, selected screening levels/TRVs, and site-specific SUFs, the following conclusions were made:

6.2.1 Plant Communities

Overall, no unacceptable risk was identified for plants, including special-status species. Conclusions for the
baseline scenario evaluations are as follows:

¢ No federal or state-listed T&E plants or candidates for listing were found at the site, including the AOC 11
potential exposure area.

e Potential risks to plants are de minimis from exposure to all COPECs except hexavalent chromium. The
HQ for HMW PAHs was reduced to 1 in the area-weighted evaluation, indicating de minimis to plant
communities from HMW PAHs (and TPHSs) at the AOC 11 potential exposure area.

e The HQ for hexavalent chromium remained the same as in the depth-weighting evaluation and still greater
than 1. Unacceptable risk to plants from exposure to hexavalent chromium is unlikely based on the
following LOEs: 1) low magnitude of the HQ; 2) although frequently detected, concentrations were below
the BTV in many of the locations; 3) low confidence in the plant screening value in predicting toxicity
(screening level is less than the BTV); and 4) elevated concentrations (greater than 10 times the BTV)
were limited to a single location (AOC11e-6).

e Vegetation communities observed at the site during the floristic surveys conducted in 2013 (GANDA and
CH2M 2013) and in 2017 (CH2M 2017b) is typical of Mojave Desert plant communities (summarized in
Section 2.4.2). Over a hundred different vascular plant species have been observed within the survey
area that includes AOC 11 potential exposure area; documented as Segment H in these survey reports
(GANDA and CH2M 2013, CH2M 2017b). The floristic surveys report a diverse assemblage of plants
species found in typical abundance, density, cover, and vigor of plant communities in undisturbed desert
habitat. These observations are not consistent with impairment of the plant community at the site. The
floristic surveys provide site-specific observations that support the health of plant communities at the site
and is considered a stronger LOE than the exceedances of low-confidence generic plant screening
values, which are widely acknowledged to have low ability to predict toxicity in plants.

6.2.2 Soil Invertebrate Communities

Overall, no unacceptable risks to soil invertebrates are expected. Conclusions for the baseline scenario
evaluations are as follows:

e Potential risks to soil invertebrates are de minimis from exposure to arsenic, total chromium, copper, lead,
zinc, PAHs, TPHs, 4,4-DDE, dieldrin, PCBs, and 2,3,7,8-TCDD at the AOC 11 potential exposure area.
The HQ for zinc was reduced to less than 1 from the depth-weighting evaluation, indicating de minimis to
soil invertebrate communities from zinc as well at the AOC 11 potential exposure area.

e The HQs for mercury, alpha- and gamma-chlordane remained the same as in the depth-weighted
evaluation. Unacceptable risks to soil invertebrates from exposure to these COPECs are unlikely because
of the following LOEs: 1) low FOD; 2) EPCs based on the maximum depth-weighted concentrations; 3) for
areas where a constituent is largely not detected, use of a maximum concentrations as the EPC may not
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appropriately characterize HQs; 4) low magnitude of HQs; and 5) low confidence in the screening values
to predict toxicity to soil invertebrate communities.

The area-weighted HQ for hexavalent chromium increased from the depth-weighting evaluation and is
greater than 1. The impact of area-weighting on these COPECs is discussed in Section 5.6.3 of the main
report and in Section 4 of this appendix. Unacceptable risk to soil invertebrate communities is considered
unlikely for hexavalent chromium based on these supporting LOEs: 1) low magnitude of the HQ; 2) very
conservative screening level (less than the BTVs); and 3) low confidence in the invertebrate screening
value and its ability to predict risk.

6.2.3 Small Mammals

Overall, no unacceptable risks to populations of granivorous and invertivorous small mammals exposed to
COPEC:s in soil are expected except for dioxin TEQ for invertivorous small mammals. Conclusions for the
baseline scenario evaluations are as follows:

Several species of mammals have been observed at or near the site (Tables 2-2 and 2-4 of the main
report); however, no T&E species with small home ranges were observed at the AOC 11 potential
exposure area. Therefore, protection at the individual level (i.e., NOAEL-based HQ less than or equal to
1) is not warranted.

For Merriam’s kangaroo rat (granivorous small mammal) — NOAEL- and LOAEL-based HQs are less than
1 for all COPECSs, which is the same as in the depth-weighted evaluation, indicating de minimis risk to
individuals and populations of granivorous small mammals at the AOC 11 potential exposure area.

For the desert shrew (invertivorous small mammal) — Potential risk is de minimis from exposure to all
COPECs, except dioxin TEQ. The NOAEL-based HQ for HMW PAHs was reduced to 1 in the area-
weighted evaluation, indicating de minimis risk to invertivorous small mammals from HMW PAHs (and
TPHSs) at the AOC 11 potential exposure area.

NOAEL- and LOAEL-based HQs for dioxin TEQ were reduced from the depth-weighted evaluation but are
still greater than 1. Unacceptable risk to invertivorous small mammals from exposure to dioxin TEQ is
unlikely based on the following LOE: 1) low magnitude of the HQs (LOAEL-based HQ is less than 10),
and likely reduced to 1 or less if adjusted for compounding uncertainties associated with the conservative
assumptions (see Section 6.7.6 of the main report); these include diet (dietary composition assumes
100% of a single item diet; see Section 6.7.3 of the main report), uptake into dietary items
(bioaccumulation based on a single congener likely overestimates HQs by 10 times; see Section 6.7.4 of
the main report), and conservative TRVs (based on the lowest available NOAEL and LOAEL doses; see
Section 6.7.5 of the main report); 2) spatial extent of elevated concentrations were limited to four locations
along the TCS fenceline (PA-10, PA-11, PA-12, and SD-11A); and 3) T&E species with small home
ranges have not been observed in AOC 11 potential exposure area.

6.2.4 Birds

Overall, no unacceptable risks to bird populations (granivorous and insectivorous) exposed to COPECs in soil
are expected. Conclusions for the baseline scenario evaluations are as follows:
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e Several species of birds have been observed at or near the site (Tables 2-2 and 2-4); however, no T&E
species with small home ranges were observed at the AOC 11 potential exposure area. Therefore,
protection at the individual level (i.e., NOAEL-based HQ less than or equal to 1) is not warranted.

e For Gambel’'s quail (granivorous bird) — NOAEL- and LOAEL-based HQs are less than 1 for all COPECs,
which is the same as in the depth-weighted evaluation, indicating de minimis risk to individuals and
populations of granivorous birds at the AOC 11 potential exposure area.

e For the cactus wren (insectivorous bird) — Potential risk is de minimis from exposure to all the COPECs
except for lead, mercury, and dioxin TEQ. The NOAEL-based HQ for PCBs was reduced to 1 from the
depth-weighting evaluation, indicating de minimis risk to insectivorous birds from PCBs at the AOC 11
potential exposure area.

The area-weighted NOAEL-based HQ for lead increased from the depth-weighting evaluation and is
greater than 1. The impact of area-weighting on this COPECSs is discussed above in Section 5.6.2.3. The
area-weighted NOAEL-based HQ for mercury remained the same as in the depth-weighted evaluation
and is greater than 1. The area-weighted NOAEL-based HQ for dioxin TEQ was reduced from the depth-
weighting evaluation and is still greater than 1.

COPECs with HQs indicative of uncertain risk to individual potential receptors include lead, mercury, and
dioxin TEQ. Unacceptable risk to individual potential receptors is unlikely for these COPECs based on the
following LOEs: 1) low magnitude of the HQs; 2) low FOD for mercury; 2) for areas where a constituent is
largely not detected, use of a maximum concentration as the EPC may not appropriately characterize risk;
3) conservative assumptions in the risk estimates (not accounting for site-specific bioavailability of lead,
assuming 100% of invertebrate diet; see Section 6.7 of the main report);4) low confidence in the TRVs for
mercury as they are unlikely to reflect the species of mercury present at the AOC 11 potential exposure
area; and 5) no observations of T&E species with small home ranges at the AOC 11 potential exposure
area.

No COPECs had LOAEL-based HQs greater than 1, indicating unacceptable risk to populations of
insectivorous birds is not expected at the AOC 11 potential exposure area.

6.2.5 Potential Risk Drivers for the AOC 11 Potential Exposure Area

As presented in Table AOC11-6.2, risk drivers were identified for the AOC 11 potential exposure area based
on unacceptable community-/population-level risk (i.e., HQ greater than 1 for plants and soil invertebrates and
LOAEL-based HQs greater than 1 for mammals and birds [or LOAEL-based HQs greater than 10 for dioxin
TEQ]) predicted using the most refined exposure and effects assumptions (i.e., site-specific SUF, area-
weighted EPCs, and selected TRVs) and additional LOEs supporting the conclusion of unacceptable risk. The
risk drivers for potential ecological receptors in the AOC 11 potential exposure area are also summarized in
the table below.
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Potential Receptors and Risk Drivers at the AOC 11 Potential Exposure Area

Granivorous
Mammals Invertivorous Insectivorous
Soil (EGENES Mammals Granivorous Birds Birds
Scenario  Plants  Invertebrates | kangaroorat) (desert shrew) (Gambel’s quail) (cactus wren)

Baseline None None None None None None
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Table AOC11-1.1
Samples and Sampling Locations Included in the AOC 11 Exposure Area

Soil Human Health and Ecological Risk Assessment

PG&E Topock Compressor Station

Needles, California

Sample ID

Location ID

Risk End

Depth

Baseline
(ft bgs)

(ft bas)

300b-103-1080 04/06/11 AOC11g-0OS1 0.5 .

300b-103-1081 04/06/11 AOC11g-0OS1 2.5 3 3 0-03 -
300b-103-1082 04/06/11 AOC11g-0OS1 55 6 6 0-06 --
300b-103-1083 04/06/11 AOC11g-0OS1 8.5 9 9 0-10 -
AOC11-1-6100 01/05/16 AOC11-1 0 1 0.5 0-0.5 --
AOC11-1-6101 01/05/16 AOC11-1 0 1 0.5 0-0.5 -
AOC11-1-6102 01/05/16 AOC11-1 2 3 3 0-03 --
AOC11-1-6103 01/05/16 AOC11-1 5 6 6 0-06 -
AOC11-1-6104 01/05/16 AOC11-1 9 10 10 0-10 --
AOC11-2-6105 01/05/16 AOC11-2 0 1 0.5 0-0.5 -
AOC11-2-6106 01/05/16 AOC11-2 2 3 3 0-03 --
AOC11-2-6107 01/05/16 AOC11-2 5 6 6 0-06 -
AOC11-2-6108 01/05/16 AOC11-2 9 10 10 0-10 --
AOC11-2-6109 01/05/16 AOC11-2 9 10 10 0-10 -
AOC11-3-6110 01/05/16 AOC11-3 0 1 0.5 0-0.5 --
AOC11-3-6111 01/05/16 AOC11-3 2 3 3 0-03 -
AOC11-3-6112 01/05/16 AOC11-3 5 6 6 0-06 --
AOC11-3-6113 01/05/16 AOC11-3 9 10 10 0-10 -
AOC11-3-6114 01/05/16 AOC11-3 9 10 10 0-10 --
AOC11-4-6115 01/05/16 AOC11-4 0 1 0.5 0-0.5 -
AOC11-4-6116 01/05/16 AOC11-4 2 3 3 0-03 --
AOC11-4-0S1-D1 06/11/14 AOC11-4-0S1 0 0 0 0-0.5 -
AOC11-4-0S1-D2 06/11/14 AOC11-4-0S1 2 3 3 0-03 --
AOC11-4-0S3-D1 06/11/14 AOC11-4-0S3 0 0 0 0-0.5 -
AOC11-4-0S3-D2 06/11/14 AOC11-4-0S3 2 3 3 0-03 --
AOC11-4-0S3-D99 06/11/14 AOC11-4-0S3 2 3 3 0-03 -
AOC11-4-0S4-D1 06/11/14 AOC11-4-0S4 0 0 0 0-0.5 --
AOC11-4-0S4-D2 06/11/14 AOC11-4-0S4 2 3 3 0-03 -
AOC11-4-0S4-D3 06/11/14 AOC11-4-0S4 5 6 6 0-06 --
AOC11-4-0S5-D1 06/11/14 AOC11-4-0S5 0 0 0 0-0.5 -
AOC11-4-0S5-D2 06/11/14 AOC11-4-0S5 2 3 3 0-03 --
AOC11-4-0S5-D99 06/11/14 AOC11-4-0S5 5 6 6 0-06 -
AOC11-4-0S6-D1 06/11/14 AOC11-4-0S6 0 0 0 0-0.5 --
AOC11-4-0S6-D2 06/11/14 AOC11-4-0S6 2 3 3 0-03 -
AOC11-5-6119 02/03/16 AOC11-5 0 0.5 0.5 0-0.5 --
AOC11-5-6120 02/03/16 AOC11-5 2 3 3 0-03 -
AOC11-5-6121 02/03/16 AOC11-5 5 6 6 0-06 --
AOC11-5-6122 02/03/16 AOC11-5 9 10 10 0-10 -
AOC11-6-6123 01/06/16 AOC11-6 0 1 0.5 0-0.5 --
AOC11-6-6124 01/06/16 AOC11-6 2 3 3 0-03 -
AOC11-6-6125 01/06/16 AOC11-6 5 6 6 0-06 --
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Table AOC11-1.1
Samples and Sampling Locations Included in the AOC 11 Exposure Area

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Upper Lower Risk End

Sample ID Location ID Depth Depth Depth B(ZS;IIQ)e
(ft bas) (ft bas) (ft bas) .

AOC11-6-6126 01/06/16 AOC11-6 9

AOC11-7-6127 01/06/16 AOC11-7 0 1 0.5 0-0.5 --
AOC11-7-6128 01/06/16 AOC11-7 2 3 3 0-03 --
AOC11-7-6129 01/06/16 AOC11-7 5 6 6 0-06 --
AOC11-8-6131 12/06/15 AOC11-8 0 1 0.5 0-0.5 --
AOC11-8-6132 12/06/15 AOC11-8 2 3 3 0-03 --
AOC11-9-6135 12/06/15 AOC11-9 0 1 0.5 0-0.5 --
AOC11-9-6136 12/06/15 AOC11-9 2 3 3 0-03 --
AOC11a-1-6001 09/21/08 AOCl1la-1 0 0.5 0.5 0-0.5 --
AOC11la-1-6002 09/21/08 AOC1la-1 2 3 3 0-03 --
AOC11a-1-6003 09/21/08 AOCl1la-1 5 6 6 0-06 --
AOC11la-1-6004 09/21/08 AOC1la-1 9 10 10 0-10 --
AOC11a-2-6005 09/21/08 AOCl1la-2 0 0.5 0.5 0-0.5 --
AOC11la-2-6006 09/21/08 AOC11la-2 2 3 3 0-03 --
AOC11a-2-6007 09/21/08 AOCl1la-2 5 6 6 0-06 --
AOC11a-2-6008 09/21/08 AOC11la-2 9 10 10 0-10 --
AOC11a-3-6009 09/20/08 AOC11a-3 0 0.5 0.5 0-0.5 --
AOC11a-3-6010 09/20/08 AOC11la-3 2 3 3 0-03 --
AOC11a-3-6011 09/20/08 AOCl1a-3 2 3 3 0-03 --
AOC11a-3-6012 09/20/08 AOC11a-3 5 6 6 0-06 --
AOC11a-3-6013 09/20/08 AOCl1a-3 9 10 10 0-10 --
AOC1la-4-6014 09/20/08 AOC1la-4 0 0.5 0.5 0-0.5 --
AOC11a-4-6015 09/20/08 AOClla-4 2 3 3 0-03 --
AOC1la-4-6016 09/20/08 AOC1la-4 5 6 6 0-06 --
AOC11a-4-6017 09/20/08 AOClla-4 9 10 10 0-10 --
AOC11a-5-6018 09/21/08 AOC11a-5 0 0.5 0.5 0-0.5 --
AOC11a-5-6019 09/21/08 AOClla-5 2 3 3 0-03 --
AOC11a-5-6020 09/21/08 AOC11a-5 5 6 6 0-06 --
AOC11a-5-6021 09/21/08 AOClla-5 5 6 6 0-06 --
AOC11la-5-6022 09/21/08 AOC11a-5 9 10 10 0-10 --
AOC11a-SS-1-6055 09/21/08 AOC1l1a-SS1 0 0.5 0.5 0-0.5 --
AOC11a-SS-1-6056 09/21/08 AOC11la-SS1 2 3 3 0-03 --
AOC11a-SS-1-6057 09/21/08 AOC1l1a-SS1 5 6 6 0-06 --
AOC11a-SS-1-6058 09/21/08 AOC11la-SS1 9 10 10 0-10 --
AOC11a-SS-2-6059 09/21/08 AOC11a-SS2 0 0.5 0.5 0-0.5 --
AOC11a-SS-2-6060 09/21/08 AOC11a-SS2 2 3 3 0-03 --
AOC11a-SS-3-6063 09/20/08 AOC11a-SS3 0 0.5 0.5 0-0.5 --
AOC11a-SS-3-6064 09/20/08 AOC11a-SS3 2 3 3 0-03 --
AOC11a-SS-3-6065 09/20/08 AOC11a-SS3 5 6 6 0-06 --
AOC11a-SS-3-6066 09/20/08 AOC11a-SS3 9 10 10 0-10 --
AOC11b-1-6023 09/17/08 AOC11b-1 0 0.5 0.5 0-0.5 --
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Table AOC11-1.1
Samples and Sampling Locations Included in the AOC 11 Exposure Area

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Upper Lower Risk End

Sample ID Location ID Depth Depth Depth B(;s:llg)e
(ft bas) (ft bas) (ft bas) g
AOC11b-1-6024 09/17/08 AOC11b-1 0
AOC11b-1-6025 09/17/08 AOC11b-1 2 3 3 0-03 --
AOC11b-1-6026 09/17/08 AOC11b-1 5 6 6 0-06 --
AOC11b-1-6027 09/17/08 AOC11b-1 9 10 10 0-10 --
AOC11b-2-6028 09/17/08 AOC11b-2 0 0.5 0.5 0-0.5 --
AOC11b-2-6029 09/17/08 AOC11b-2 2 3 3 0-03 --
AOC11b-2-6030 09/17/08 AOC11b-2 5 6 6 0-06 --
AOC11b-2-6031 09/17/08 AOC11b-2 9 10 10 0-10 --
AOC11c-1-6032 09/21/08 AOC1llc-1 0 0.5 0.5 0-0.5 --
AOC11c-1-6033 09/22/08 AOC1llc-1 2 3 3 0-03 --
AOC11c-1-6034 09/22/08 AOC1llc-1 2 3 3 0-03 --
AOC11c-1-6035 09/22/08 AOC1llc-1 5 6 6 0-06 --
AOC11c-1-6036 09/22/08 AOC1llc-1 9 10 10 0-10 --
AOC11c-2-6037 09/21/08 AOC11c-2 0 0.5 0.5 0-0.5 --
AOC11c-2-6038 09/22/08 AOC11c-2 2 3 3 0-03 --
AOC11c-2-6039 09/22/08 AOC11c-2 5 6 6 0-06 --
AOC11c-2-6040 09/22/08 AOC11c-2 9 10 10 0-10 --
Excluded from
AOC11c-3-6139 02/03/16 AOC11C-3 14 15 15 NE HHERA (> 10 ft bgs)
Excluded from
AOC11c-3-6140 02/03/16 AOC11C-3 19 20 20 NE HHERA (> 10 ft bgs)
Excluded from
AOC11c-3-6141 02/03/16 AOC11C-3 29 30 30 NE HHERA (> 10 ft bgs)
AOC11c-4-6146 01/28/16 AOC1ll1c-4 0 1 0.5 0-0.5 --
AOC11c-4-6147 01/28/16 AOCllc-4 2 3 3 0-03 --
AOC11c-4-6148 01/28/16 AOC1ll1c-4 5 6 6 0-06 --
AOC11c-4-6149 01/28/16 AOCllc-4 9 10 10 0-10 --
AOC11c-4-6150 01/28/16 AOC1ll1c-4 9 10 10 0-10 --
Excluded from
AOC11c-4-6151 02/02/16 AOCllc-4 14 15 15 NE HHERA (> 10 ft bgs)
Excluded from
AOC11c-4-6152 02/02/16 AOC1llc-4 19 20 20 NE HHERA (> 10 ft bgs)
AOC11c-SS-1-6067 09/21/08 AOC11c-SS1 0 0.5 0.5 0-0.5 --
AOC11c-SS-1-6068 09/22/08 AOC11c-SS1 2 3 3 0-03 --
AOC11c-SS-1-6069 09/22/08 AOC11c-SS1 5 6 6 0-06 --
AOC11c-SS-1-6070 09/22/08 AOC11c-SS1 9 10 10 0-10 --
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Table AOC11-1.1
Samples and Sampling Locations Included in the AOC 11 Exposure Area

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Upper Lower Risk End

Sample ID Location ID Depth Depth Depth B(;s:llg)e
(ft bas) (ft bas) (ft bas) g
AOC11c-SS-2-6071 09/22/08 AOC11c-SS2 0.5 0.5
AOC11c-SS-2-6072 09/22/08 AOC11c-SS2 2 3 3 0-03 --
AOC11c-SS-2-6073 09/22/08 AOC11c-SS2 5 6 6 0-06 --
AOC11c-SS-2-6074 09/22/08 AOC11c-SS2 9 10 10 0-10 --
AOC11d-1-6041 09/23/08 AOC11d-1 0 0.5 0.5 0-0.5 --
AOC11d-1-6042 09/23/08 AOC11d-1 0 0.5 0.5 0-0.5 --
AOC11d-1-6043 09/23/08 AOC11d-1 2.5 3 3 0-03 --
AOC11d-1-6044 09/23/08 AOC11d-1 5 6 6 0-06 --
AOC11d-1-6045 09/23/08 AOC11d-1 9 10 10 0-10 --
AOC11le-1-6046 09/23/08 AOClle-1 0 0.5 0.5 0-0.5 --
AOC11e-1-6047 09/23/08 AOClle-1 2.5 3 3 0-03 --
AOC11e-1-6048 09/23/08 AOClle-1 5.5 6 6 0-06 --
AOC11e-1-6049 09/23/08 AOClle-1 9.5 10 10 0-10 --
AOC11e-2-6050 09/24/08 AOClle-2 0 0.5 0.5 0-0.5 --
AOC11e-2-6051 09/24/08 AOClle-2 2 3 3 0-03 --
AOC1l1le-2-6052 09/24/08 AOClle-2 2 3 3 0-03 --
AOC11e-2-6053 09/24/08 AOClle-2 5 6 6 0-06 --
AOC1lle-2-6054 09/24/08 AOClle-2 9 10 10 0-10 --
AOC11e-3-6153 01/08/16 AOC1le-3 0 1 0.5 0-0.5 --
AOClle-3-6154 01/08/16 AOC1le-3 0 1 0.5 0-0.5 --
AOC11e-3-6155 01/10/16 AOC1le-3 2 3 3 0-03 --
AOC1lle-3-6156 01/10/16 AOC1le-3 5 6 6 0-06 --
AOC1l1e-3-6157 01/10/16 AOC1le-3 9 10 10 0-10 --
Excluded from
AOC1l1le-3-6158 01/10/16 AOC1le-3 13 14 14 NE HHERA (> 10 ft bgs)
AOC11e-4-6159 01/28/16 AOClle-4 0 1 0.5 0-0.5 --
AOC11e-4-6160 01/28/16 AOC1lle-4 2 3 3 0-03 --
AOC1lle-4-6161 01/28/16 AOClle-4 5 6 6 0-06 --
Excluded from
AOClle-4-6164 01/28/16 AOClle-4 14 15 15 NE HHERA (> 10 ft bgs)
Excluded from
AOC11e-5-6165 01/19/16 AOC1le-5 14 15 15 NE HHERA (> 10 ft bgs)
Excluded from
AOC1lle-5-6166 01/19/16 AOC1lle-5 19 20 20 NE HHERA (> 10 ft bgs)
Excluded from
AOC1lle-5-6167 01/19/16 AOC1le-5 29 30 30 NE HHERA (> 10 ft bgs)
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Table AOC11-1.1
Samples and Sampling Locations Included in the AOC 11 Exposure Area

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Upper Lower Risk End

Sample ID Location ID Depth Depth Depth 3;S:||2)e
(ft bas) (ft bas) (ft bas) .

Excluded from
AOC1l1e-5-6168 01/19/16 AOC1le-5 39 40 40 NE HHERA (> 10 ft bgs)

Excluded from
AOC1lle-5-6169 01/20/16 AOC1lle-5 49 50 50 NE HHERA (> 10 ft bgs)

Excluded from
AOC11e-5-6170 01/21/16 AOC1le-5 59 60 60 NE HHERA (> 10 ft bgs)

Excluded from
AOClle-5-6171 01/21/16 AOC1lle-5 69 70 70 NE HHERA (> 10 ft bgs)
AOC11E-6-6172 12/03/15 AOClle-6 0 1 0.5 0-0.5 --
AOC11e-SS-1-6075 09/23/08 AOC1le-SS1 0 0.5 0.5 0-0.5 --
AOC11e-SS-1-6076 09/23/08 AOC1le-SS1 2.5 3 3 0-03 --
AOC11e-SS-1-6077 09/23/08 AOC1le-SS1 5.5 6 6 0-06 --
AOC11e-SS-1-6078 09/23/08 AOC1le-SS1 9.5 10 10 0-10 --
AOC11e-SS-2-6079 09/23/08 AOC1le-SS2 0 0.5 0.5 0-0.5 --
AOC11e-SS-2-6080 09/23/08 AOC1le-SS2 2.5 3 3 0-03 --
AOC11e-SS-2-6081 09/23/08 AOC1le-SS2 5.5 6 6 0-06 --
AOC11e-SS-2-6082 09/23/08 AOC1le-SS2 5.5 6 6 0-06 --
AOC11e-SS-2-6083 09/23/08 AOC1le-SS2 9.5 10 10 0-10 --
PA-07-1 11/09/15 PA-07 0 1 0.5 0-0.5 --
PA-09-01 01/27/16 PA-09 0 1 0.5 0-0.5 --
PA-10-01 01/27/16 PA-10 0 1 0.5 0-0.5 --
PA-10-02 01/26/17 PA-10 2 3 3 0-03 --
PA-11-01 01/27/16 PA-11 0 1 0.5 0-0.5 -
PA-11-02 01/25/17 PA-11 2 3 3 0-03 --
PA-11-03 01/25/17 PA-11 2 3 3 0-03 -
PA-12-01 01/27/16 PA-12 0 1 0.5 0-0.5 --
PA-12-02 01/25/17 PA-12 2 3 3 0-03 --
SD-10-01 11/10/15 SD-10 0 1 0.5 0-0.5 --
SD-10-03 11/10/15 SD-10 2 3 3 0-03 --
SD-11-0 12/06/15 SD-11 0 0.5 0.5 0-0.5 --
SD-11-01 03/07/16 SD-11A 0 1 0.5 0-0.5 --
SD-11-02 03/07/16 SD-11A 2 3 3 0-03 --
SD-11-04 03/07/16 SD-11A 5 6 6 0-06 --
SD-11-3 12/06/15 SD-11 2 3 3 0-03 --
SD-12-01 11/10/15 SD-12 0 1 0.5 0-0.5 --
SD-12-03 11/10/15 SD-12 2 3 3 0-03 --
SD-13-01 11/10/15 SD-13 0 1 0.5 0-0.5 --
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Table AOC11-1.1

Samples and Sampling Locations Included in the AOC 11 Exposure Area

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Sample ID

Location ID

Upper

Depth
(ft bas)

Lower
Depth
(ft bas)

Risk End

Depth
(ft bas)
3

Baseline
(ft bgs)

SD-13-03 11/10/15 SD-13 2 3 0-03

SD-20-01 11/11/15 SD-20 0 1 0.5 0-0.5 --
SD-20-01-FD 11/11/15 SD-20 0 1 0.5 0-0.5 --
SD-20-03 11/11/15 SD-20 2 3 3 0-03 --
SD-23-01 03/09/16 SD-23 0 1 0.5 0-0.5 --
SD-23-03 03/09/16 SD-23 2 3 3 0-03 --
SD-27-02 02/15/17 SD-27 2 3 3 0-03 --
SD-37-0S1-1001 11/30/16 SD-OS37 0 0.5 0.5 0-0.5 --
SD-37-0S1-1002 11/30/16 SD-0S37 3 3.5 3.5 0-06 --
SD-37-0S1-1003 11/30/16 SD-OS37 5 5.5 5.5 0-06 --
SD-8-01 11/11/15 SD-08 0 1 0.5 0-0.5 --
SD-8-01-FD 11/11/15 SD-08 0 1 0.5 0-0.5 --
SD-8-03 11/11/15 SD-08 2 3 3 0-03 --
SD-9-01 11/10/15 SD-09 0 1 0.5 0-0.5 --
SD-9-03 11/10/15 SD-09 2 3 3 0-03 --
SD-9-05 11/10/15 SD-09 5 6 6 0-06 --

Abbreviations:

AOC = area of concern

ft bgs = feet below ground surface

HHERA = human health and ecological risk assessment
NE = not evaluated in the HHERA
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Table AOC11-2.1a
Chemicals Included in the Risk Assessment: AOC 11 Surface Soil (0 to 0.5 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
Inorganics
Aluminum 13/13 4,400 - 20,000 mg/kg No Within Background
Antimony 0/52 ND mg/kg No Not Detected
Arsenic 52 /52 24-95 mg/kg Yes Above Background
Barium 52 /52 57 - 500 mg/kg No Within Background
Beryllium 0/52 ND mg/kg No Not Detected
Cadmium 0/52 ND mg/kg No Not Detected
Calcium b 14 /14 14,000 - 45,000 mag/kg No Within Background
Chromium, Hexavalent 26 /52 0.22-16 mg/kg Yes Above Background
Chromium, total 52 /52 7.9 - 320 mg/kg Yes Above Background
Cobalt 52 /52 2.7-8.6 mg/kg No Within Background
Copper 52 /52 49-31 mg/kg Yes Above Background
Cyanide 0/13 ND mg/kg No Not Detected
Iron b 14/14 8,700 - 26,000 mg/kg No Within Background
Lead 52 /52 2.4-220 mg/kg Yes Above Background
Magnesium ° 14/14 2,900 - 12,000 mg/kg No Within Background
Manganese ° 14/14 160 - 440 mg/kg No Within Background
Mercury (inorganic) 1/52 0.18 mg/kg Yes Above Background
Molybdenum 9/52 1.1-3.3 mg/kg No Within Background
Nickel 52 /52 5.1-20 mg/kg No Within Background
Potassium ° 14/14 1,200 - 5,300 mg/kg No Within Background
Selenium 0/52 ND mg/kg No Not Detected
Silver 0/52 ND mg/kg No Not Detected
Sodium b 13/14 170 - 4,300 mg/kg No Within Background
Thallium 0/52 ND mg/kg No Not Detected
Vanadium 52 /52 13-44 mg/kg No Within Background
Zinc 52 /52 23-1,100 mg/kg Yes Above Background
Volatile Organic Compounds
1,2,4-Trichlorobenzene 0/34 ND ug/kg No Not Detected
1,2-Dichlorobenzene 0/34 ND ug/kg No Not Detected
1,3-Dichlorobenzene 0/34 ND ug/kg No Not Detected
1,4-Dichlorobenzene 0/34 ND ug/kg No Not Detected
5/19/2018
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Table AOC11-2.1a
Chemicals Included in the Risk Assessment: AOC 11 Surface Soil (0 to 0.5 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
1,4-Dioxane 0/9 ND ug/kg No Not Detected
2,4,5-Trichlorophenol 0/34 ND ug/kg No Not Detected
2,4,6-Trichlorophenol 0/34 ND ug/kg No Not Detected
bis (2-chloroethyl) ether 0/34 ND ug/kg No Not Detected
bis (2-chloroisopropyl) ether 0/34 ND ug/kg No Not Detected
Hexachlorobutadiene 0/34 ND ug/kg No Not Detected
Hexachlorocyclopentadiene 0/9 ND ug/kg No Not Detected
Isophorone 0/34 ND ug/kg No Not Detected
Nitrobenzene 0/34 ND ug/kg No Not Detected
Semi-Volatile Organic Compounds
1,1"-Biphenyl 0/9 ND ug/kg No Not Detected
1,2,4,5-Tetrachlorobenzene 0/9 ND ug/kg No Not Detected
2,3,4,6-Tetrachlorophenol 0/9 ND ug/kg No Not Detected
2,4-Dichlorophenol 0/34 ND ug/kg No Not Detected
2,4-Dimethylphenol 0/34 ND ug/kg No Not Detected
2,4-Dinitrophenol 0/34 ND ug/kg No Not Detected
2,4-Dinitrotoluene 0/34 ND ug/kg No Not Detected
2,6-Dinitrotoluene 0/34 ND ug/kg No Not Detected
2-Chloro naphthalene 0/34 ND ug/kg No Not Detected
2-Chlorophenol 0/34 ND ug/kg No Not Detected
2-Methylphenol 0/34 ND ug/kg No Not Detected
2-Nitroaniline 0/34 ND ug/kg No Not Detected
2-Nitrophenol 0/34 ND ug/kg No Not Detected
3,3-Dichlorobenzidene 0/34 ND ug/kg No Not Detected
3,3-Dichlorobenzidene 0/34 ND ug/kg No Not Detected
3-Nitroaniline 0/34 ND ug/kg No Not Detected
4,6-Dinitro-2-methylphenol 0/34 ND ug/kg No Not Detected
4-Bromophenyl phenyl ether 0/34 ND ug/kg No Not Detected
4-Chloro-3-methylphenol 0/34 ND ug/kg No Not Detected
4-Chloroaniline 0/34 ND ug/kg No Not Detected
4-Chlorophenyl phenyl ether 0/34 ND ug/kg No Not Detected
4-Methylphenol 0/34 ND ug/kg No Not Detected
5/19/2018
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Table AOC11-2.1a
Chemicals Included in the Risk Assessment: AOC 11 Surface Soil (0 to 0.5 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
4-Nitroaniline 0/34 ND ug/kg No Not Detected
4-Nitrophenol 0/34 ND ug/kg No Not Detected
Acetophenone 0/9 ND ug/kg No Not Detected
Atrazine 0/9 ND ug/kg No Not Detected
Benzaldehyde 0/9 ND ug/kg No Not Detected
Benzoic acid 0/34 ND ug/kg No Not Detected
Benzyl alcohol 0/34 ND ug/kg No Not Detected
bis (2-chloroethoxy) methane 0/34 ND ug/kg No Not Detected
bis (2-ethylhexyl) phthalate 0/34 ND ug/kg No Not Detected
Butylbenzylphthalate 0/34 ND ug/kg No Not Detected
Caprolactam 0/9 ND ug/kg No Not Detected
Carbazole 0/9 ND ug/kg No Not Detected
Dibenzofuran 0/34 ND ug/kg No Not Detected
Diethyl phthalate 0/34 ND ug/kg No Not Detected
Dimethyl phthalate 0/34 ND ug/kg No Not Detected
Di-n-butyl phthalate 0/34 ND ug/kg No Not Detected
Di-n-octyl phthalate 0/34 ND ug/kg No Not Detected
Hexachlorobenzene 0/34 ND ug/kg No Not Detected
Hexachloroethane 0/34 ND ug/kg No Not Detected
n-Nitroso-di-n-propylamine 0/34 ND ug/kg No Not Detected
n-nitrosodiphenylamine 0/34 ND ug/kg No Not Detected
Phenol 0/34 ND ug/kg No Not Detected
Polycyclic Aromatic Hydrocarbons
PAH High molecular weight 53/53 0 - 18,200 ug/kg Yes Above Background (ERA Only)
PAH Low molecular weight 53 /53 0-1,380 ug/kg Yes Above Background (ERA Only)
1-Methyl naphthalene 0/52 ND ug/kg No Not Detected
2-Methyl naphthalene 4/52 7.5-10 ug/kg Yes Detected
Acenaphthene 1/52 11 ug/kg Yes Detected
Acenaphthylene 2/52 6.1-9.2 ug/kg Yes Detected
Anthracene 5/52 5.0 - 38 ug/kg Yes Detected
Benzo (a) anthracene ° 36/52 5.1-1,600 ug/kg Yes Above Background (HHRA Only)
Benzo (a) pyrene ° 38/52 5.1-1,600 ug/kg Yes Above Background (HHRA Only)
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Table AOC11-2.1a
Chemicals Included in the Risk Assessment: AOC 11 Surface Soil (0 to 0.5 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of _
(Detections/ Detected Inclu_ded in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
Benzo (b) fluoranthene © 46 / 52 5.0 - 2,600 ug/kg Yes Above Background (HHRA Only)
Benzo (ghi) perylene 36/52 5.0 - 750 ug/kg Yes Detected
Benzo (k) fluoranthene © 36/52 5.2 - 930 ug/kg Yes Above Background (HHRA Only)
Chrysene ¢ 43 /52 6.7 - 2,600 ug/kg Yes Above Background (HHRA Only)
Dibenzo (a,h) anthracene  °© 11/52 6.4 - 210 ug/kg Yes Above Background (HHRA Only)
Fluoranthene 48 /52 5.1- 3,700 ug/kg Yes Detected
Fluorene 1/52 8.9 ug/kg Yes Detected
Indeno (1,2,3-cd) pyrene ~ °© 32/52 5.3-790 ug/kg Yes Above Background (HHRA Only)
Naphthalene 3/52 5.0-10 ug/kg Yes Detected
Phenanthrene 34 /52 5.4 -1,300 ug/kg Yes Detected
Pyrene 48 /52 5.0 - 3,400 ug/kg Yes Detected
B(a)P Equivalent d 49 /52 5.8 - 2,300 ug/kg Yes Above Background (HHRA Only)
Pesticides
4,4-DDD 0/10 ND ug/kg No Not Detected
4,4-DDE 1/10 6.1 ug/kg Yes Detected
4,4-DDT 0/10 ND ug/kg No Not Detected
Aldrin 0/10 ND ug/kg No Not Detected
alpha-BHC 0/10 ND ug/kg No Not Detected
alpha-Chlordane 1/10 12 ug/kg Yes Detected
beta-BHC 0/10 ND ug/kg No Not Detected
delta-BHC 0/10 ND ug/kg No Not Detected
Dieldrin 1/10 6.7 ug/kg Yes Detected
Endo sulfan | 0/10 ND ug/kg No Not Detected
Endo sulfan Il 0/10 ND ug/kg No Not Detected
Endosulfan sulfate 0/10 ND ug/kg No Not Detected
Endrin 0/10 ND ug/kg No Not Detected
Endrin aldehyde 0/10 ND ug/kg No Not Detected
Endrin ketone 0/7 ND ug/kg No Not Detected
gamma-BHC 0/10 ND ug/kg No Not Detected
gamma-Chlordane 1/10 13 ug/kg Yes Detected
Heptachlor 0/10 ND ug/kg No Not Detected
Heptachlor epoxide 0/10 ND ug/kg No Not Detected
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Table AOC11-2.1a

Chemicals Included in the Risk Assessment: AOC 11 Surface Soil (0 to 0.5 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment

PG&E Topock Compressor Station
Needles, California

Chemical

Detection
Frequency

(Detections/
Samples
Analyzed)

Range of
Detected
Site
Concentrations

Included in
Risk
Assessment ®

Basis for selection as COPC/COPEC in Risk
Assessment

Methoxy chlor 0/10 ND ug/kg No Not Detected
Pentachlorophenol 0/34 ND ug/kg No Not Detected
Toxaphene 0/10 ND ug/kg No Not Detected
Polychlorinated Biphenyls

Total PCBs °© 17/ 32 38 -1,930 ug/kg Yes Detected

Total Petroleum Hydrocarbons

TPH as diesel 14744 10 - 840 mg/kg Yes Detected

TPH as gasoline 0/1 ND mg/kg No Not Detected

TPH as motor ol 29/44 10 - 1,400 mg/kg Yes Detected
Dioxins/Furans

2,3,7,8-TCDD 2/26 0.63-1.0 ng/kg Yes Above Background (ERA Only)
TEQ Avian f 26 / 26 0.24 - 280 ng/kg Yes Above Background (ERA Only)
TEQ Human ' 26 /26 0.24 - 520 ng/kg Yes Above Background (HHRA Only)
TEQ Mammals f 26 /26 0.24 - 520 ng/kg Yes Above Background (ERA Only)
5/19/2018
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Table AOC11-2.1a
Chemicals Included in the Risk Assessment: AOC 11 Surface Soil (0 to 0.5 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Notes:

a  Applicable to both human health and ecological risk assessment (HHRA/ERA), unless otherwise noted.

b Essential nutrient. No toxicity values are available for calcium, magnesium, potassium, and sodium, thus these chemicals are not
evaluated in the HHRA and ERA. Human health toxicity values are available for iron and manganese and ecological toxicity values are
available for manganese, thus these chemicals are evaluated in the HHRA and ERA, if above background levels and have available
toxicity values.

¢ Carcinogenic polycyclic aromatic hydrocarbons (CPAHS).

d Benzo(a)pyrene equivalent concentrations for CPAHs calculated for each sample using Potency Equivalency Factors (PEF) developed by
United States Environmental Protection Agency (USEPA 2017) and recommended in Department of Toxic Substances Control (DTSC)
guidance (2015).

e Polychlorinated biphenyls (PCBs) are evaluated as total PCBs in the risk assessment.
f Dioxins are evaluated in toxic equivalents.

Abbreviations:

B(a)P equivalent = Benzo(a)pyrene equivalent.

mg/kg = milligrams per kilogram.

ng/kg = nanograms per kilogram.

ug/kg = micrograms per kilogram.

COPC = Constituent of Potential Concern.

COPEC = Constituent of Potential Ecological Concern.
ND = Not detected.

TPH = Total Petroleum Hydrocarbons.

TEQ = Toxic Equivalent.

References:
DTSC. 2015. Preliminary Endangerment Assessment Guidance Manual. October.

USEPA. 2017. Regional Screening Levels for Chemical Contaminants, November. Available at: https://www.epa.gov/risk/regional-
screening-levels-rsls.
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Table AOC11-2.1b
Chemicals Included in the Risk Assessment: AOC 11 Shallow Soil (0 to 3 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
Inorganics
Aluminum 21/21 3,500 - 20,000 mg/kg No Within Background
Antimony 0/100 ND mg/kg No Not Detected
Arsenic 100/ 100 2.2-13 mg/kg Yes Above Background
Barium 100/ 100 51 - 500 mg/kg No Within Background
Beryllium 0/100 ND mg/kg No Not Detected
Cadmium 1/100 1.2 mg/kg No Within Background
Calcium b 22 /22 14,000 - 45,000 mag/kg No Within Background
Chromium, Hexavalent 41/98 0.22-16 mg/kg Yes Above Background
Chromium, total 100/ 100 7.9 - 320 mg/kg Yes Above Background
Cobalt 100/ 100 2.6-9.2 mg/kg No Within Background
Copper 100/ 100 4.3-44 mg/kg Yes Above Background
Cyanide 0/21 ND mg/kg No Not Detected
Iron b 22122 6,800 - 26,000 mg/kg No Within Background
Lead 99/100 1.7 -220 mg/kg Yes Above Background
Magnesium ° 22122 2,900 - 12,000 mg/kg No Within Background
Manganese ° 22122 130 - 440 mg/kg No Within Background
Mercury (inorganic) 2/100 0.18 - 0.37 mg/kg Yes Above Background
Molybdenum 15/100 1.1-3.3 mg/kg No Within Background
Nickel 100/ 100 43-21 mg/kg No Within Background
Potassium ° 22122 860 - 5,300 mg/kg No Within Background
Selenium 0/100 ND mg/kg No Not Detected
Silver 0/100 ND mg/kg No Not Detected
Sodium b 21/22 170 - 4,300 mg/kg No Within Background
Thallium 0/100 ND mg/kg No Not Detected
Vanadium 100/ 100 13-44 mg/kg No Within Background
Zinc 100/ 100 17 - 1,100 mg/kg Yes Above Background
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 0/17 ND ug/kg No Not Detected
1,1,1-Trichloroethane 0/17 ND ug/kg No Not Detected
1,1,2,2-Tetrachloroethane 0/17 ND ug/kg No Not Detected
1,1,2-Trichloroethane 0/17 ND ug/kg No Not Detected
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Table AOC11-2.1b

Chemicals Included in the Risk Assessment: AOC 11 Shallow Soil (0 to 3 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment

PG&E Topock Compressor Station
Needles, California

Chemical

Detection
Frequency

(Detections/

Samples
Analyzed)

Range of
Detected
Site
Concentrations

Included in
Risk
Assessment ®

Basis for selection as COPC/COPEC in Risk

Assessment

1,1,2-Trichlorotrifluoroethane (Freon 113) 0/17 ND ug/kg No Not Detected
1,1-Dichloroethane 0/17 ND ug/kg No Not Detected
1,1-Dichloroethene 0/17 ND ug/kg No Not Detected
1,1-Dichloropropene 0/17 ND ug/kg No Not Detected
1,2,3-Trichlorobenzene 0/17 ND ug/kg No Not Detected
1,2,3-Trichloropropane 0/17 ND ug/kg No Not Detected
1,2,4-Trichlorobenzene 0/65 ND ug/kg No Not Detected
1,2,4-Trimethylbenzene 0/17 ND ug/kg No Not Detected
1,2-Dibromo-3-chloropropane 0/17 ND ug/kg No Not Detected
1,2-Dibromoethane 0/17 ND ug/kg No Not Detected
1,2-Dichlorobenzene 0/65 ND ug/kg No Not Detected
1,2-Dichloroethane 0/17 ND ug/kg No Not Detected
1,2-Dichloropropane 0/17 ND ug/kg No Not Detected
1,3,5-Trimethylbenzene 0/17 ND ug/kg No Not Detected
1,3-Dichlorobenzene 0/65 ND ug/kg No Not Detected
1,3-Dichloropropane 0/17 ND ug/kg No Not Detected
1,4-Dichlorobenzene 0/65 ND ug/kg No Not Detected
1,4-Dioxane 0/13 ND ug/kg No Not Detected
2,2-Dichloropropane 0/17 ND ug/kg No Not Detected
2,4,5-Trichlorophenol 0/65 ND ug/kg No Not Detected
2,4,6-Trichlorophenol 0/65 ND ug/kg No Not Detected
2-Chlorotoluene 0/17 ND ug/kg No Not Detected
2-Hexanone 0/9 ND ug/kg No Not Detected
4-Isopropyltoluene 0/17 ND ug/kg No Not Detected
Acetone 0/9 ND ug/kg No Not Detected
Acrolein 0/17 ND ug/kg No Not Detected
Acrylonitrile 0/17 ND ug/kg No Not Detected
Benzene 0/17 ND ug/kg No Not Detected
bis (2-chloroethyl) ether 0/65 ND ug/kg No Not Detected
bis (2-chloroisopropyl) ether 0/65 ND ug/kg No Not Detected
Bromobenzene 0/17 ND ug/kg No Not Detected
Bromochloromethane 0/17 ND ug/kg No Not Detected
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Table AOC11-2.1b
Chemicals Included in the Risk Assessment: AOC 11 Shallow Soil (0 to 3 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
Bromodichloromethane 0/17 ND ug/kg No Not Detected
Bromoform 0/17 ND ug/kg No Not Detected
Bromomethane 0/17 ND ug/kg No Not Detected
Carbon disulfide 0/17 ND ug/kg No Not Detected
Carbon tetrachloride 0/17 ND ug/kg No Not Detected
Chloro methane 0/17 ND ug/kg No Not Detected
Chlorobenzene 0/17 ND ug/kg No Not Detected
Chloroethane 0/17 ND ug/kg No Not Detected
Chloroform 0/17 ND ug/kg No Not Detected
cis-1,2-Dichloroethene 0/17 ND ug/kg No Not Detected
cis-1,3-Dichloropropene 0/17 ND ug/kg No Not Detected
Cyclohexane 0/9 ND ug/kg No Not Detected
Dibromochloromethane 0/17 ND ug/kg No Not Detected
Dibromomethane 0/17 ND ug/kg No Not Detected
Dichlorodifluoromethane 0/17 ND ug/kg No Not Detected
Ethyl-benzene 0/17 ND ug/kg No Not Detected
Hexachlorobutadiene 0/65 ND ug/kg No Not Detected
Hexachlorocyclopentadiene 0/13 ND ug/kg No Not Detected
Isophorone 0/65 ND ug/kg No Not Detected
Isopropylbenzene 0/17 ND ug/kg No Not Detected
Methyl acetate 1/9 17 ug/kg Yes Detected
Methyl ethyl ketone 0/17 ND ug/kg No Not Detected
Methyl isobutyl ketone 0/17 ND ug/kg No Not Detected
Methyl tert-butyl ether (MTBE) 0/17 ND ug/kg No Not Detected
Methylcyclohexane 0/9 ND ug/kg No Not Detected
Methylene chloride 0/17 ND ug/kg No Not Detected
n-Butylbenzene 0/17 ND ug/kg No Not Detected
Nitrobenzene 0/65 ND ug/kg No Not Detected
n-Propylbenzene 0/17 ND ug/kg No Not Detected
p-Chlorotoluene 0/17 ND ug/kg No Not Detected
sec-Butylbenzene 0/17 ND ug/kg No Not Detected
Styrene 0/17 ND ug/kg No Not Detected
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Table AOC11-2.1b
Chemicals Included in the Risk Assessment: AOC 11 Shallow Soil (0 to 3 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
tert-Butylbenzene 0/17 ND ug/kg No Not Detected
Tetrachloroethene 0/17 ND ug/kg No Not Detected
Toluene 0/17 ND ug/kg No Not Detected
trans-1,2-Dichloroethene 0/17 ND ug/kg No Not Detected
trans-1,3-Dichloropropene 0/17 ND ug/kg No Not Detected
Trichloroethene 0/17 ND ug/kg No Not Detected
Trichlorofluoromethane (Freon 11) 0/17 ND ug/kg No Not Detected
Vinyl chloride 0/17 ND ug/kg No Not Detected
Xylenes, total 0/17 ND ug/kg No Not Detected
Semi-Volatile Organic Compounds
1,1"-Biphenyl 0/13 ND ug/kg No Not Detected
1,2,4,5-Tetrachlorobenzene 0/13 ND ug/kg No Not Detected
2,3,4,6-Tetrachlorophenol 0/13 ND ug/kg No Not Detected
2,4-Dichlorophenol 0/65 ND ug/kg No Not Detected
2,4-Dimethylphenol 0/65 ND ug/kg No Not Detected
2,4-Dinitrophenol 0/65 ND ug/kg No Not Detected
2,4-Dinitrotoluene 0/65 ND ug/kg No Not Detected
2,6-Dinitrotoluene 0/65 ND ug/kg No Not Detected
2-Chloro naphthalene 0/65 ND ug/kg No Not Detected
2-Chlorophenol 0/65 ND ug/kg No Not Detected
2-Methylphenol 0/65 ND ug/kg No Not Detected
2-Nitroaniline 0/65 ND ug/kg No Not Detected
2-Nitrophenol 0/65 ND ug/kg No Not Detected
3,3-Dichlorobenzidene 0/65 ND ug/kg No Not Detected
3,3-Dichlorobenzidene 0/65 ND ug/kg No Not Detected
3-Nitroaniline 0/65 ND ug/kg No Not Detected
4,6-Dinitro-2-methylphenol 0/65 ND ug/kg No Not Detected
4-Bromophenyl phenyl ether 0/65 ND ug/kg No Not Detected
4-Chloro-3-methylphenol 0/65 ND ug/kg No Not Detected
4-Chloroaniline 0/65 ND ug/kg No Not Detected
4-Chlorophenyl phenyl ether 0/65 ND ug/kg No Not Detected
4-Methylphenol 0/65 ND ug/kg No Not Detected
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Table AOC11-2.1b
Chemicals Included in the Risk Assessment: AOC 11 Shallow Soil (0 to 3 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
4-Nitroaniline 0/65 ND ug/kg No Not Detected
4-Nitrophenol 0/65 ND ug/kg No Not Detected
Acetophenone 0/13 ND ug/kg No Not Detected
Atrazine 0/13 ND ug/kg No Not Detected
Benzaldehyde 0/13 ND ug/kg No Not Detected
Benzoic acid 0/65 ND ug/kg No Not Detected
Benzyl alcohol 0/65 ND ug/kg No Not Detected
bis (2-chloroethoxy) methane 0/65 ND ug/kg No Not Detected
bis (2-ethylhexyl) phthalate 0/65 ND ug/kg No Not Detected
Butylbenzylphthalate 0/65 ND ug/kg No Not Detected
Caprolactam 0/13 ND ug/kg No Not Detected
Carbazole 0/13 ND ug/kg No Not Detected
Dibenzofuran 0/65 ND ug/kg No Not Detected
Diethyl phthalate 0/65 ND ug/kg No Not Detected
Dimethyl phthalate 0/65 ND ug/kg No Not Detected
Di-n-butyl phthalate 0/65 ND ug/kg No Not Detected
Di-n-octyl phthalate 0/65 ND ug/kg No Not Detected
Hexachlorobenzene 0/65 ND ug/kg No Not Detected
Hexachloroethane 0/65 ND ug/kg No Not Detected
n-Nitroso-di-n-propylamine 0/65 ND ug/kg No Not Detected
n-nitrosodiphenylamine 0/65 ND ug/kg No Not Detected
Phenol 0/65 ND ug/kg No Not Detected
Polycyclic Aromatic Hydrocarbons
PAH High molecular weight 103 /103 0 - 18,200 ug/kg Yes Above Background (ERA Only)
PAH Low molecular weight 103 /103 0-1,380 ug/kg Yes Above Background (ERA Only)
1-Methyl naphthalene 1/102 14 ug/kg Yes Detected
2-Methyl naphthalene 6/102 5.2-18 ug/kg Yes Detected
Acenaphthene 1/102 11 ug/kg Yes Detected
Acenaphthylene 2/102 6.1-9.2 ug/kg Yes Detected
Anthracene 5/102 5.0 - 38 ug/kg Yes Detected
Benzo (a) anthracene ° 50/102 5.1-1,600 ug/kg Yes Above Background (HHRA Only)
Benzo (a) pyrene ° 56 /102 5.1-1,600 ug/kg Yes Above Background (HHRA Only)
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Table AOC11-2.1b
Chemicals Included in the Risk Assessment: AOC 11 Shallow Soil (0 to 3 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of _
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
Benzo (b) fluoranthene © 72 /102 5.0 - 2,600 ug/kg Yes Above Background (HHRA Only)
Benzo (ghi) perylene 52/102 5.0 - 750 ug/kg Yes Detected
Benzo (k) fluoranthene © 52 /102 5.2 - 930 ug/kg Yes Above Background (HHRA Only)
Chrysene ¢ 64 /102 5.6 - 2,600 ug/kg Yes Above Background (HHRA Only)
Dibenzo (a,h) anthracene  °© 16 /102 6.4 - 210 ug/kg Yes Above Background (HHRA Only)
Fluoranthene 741102 5.1- 3,700 ug/kg Yes Detected
Fluorene 1/102 8.9 ug/kg Yes Detected
Indeno (1,2,3-cd) pyrene ~ °© 45/ 102 5.3-790 ug/kg Yes Above Background (HHRA Only)
Naphthalene 3/102 5.0-10 ug/kg Yes Detected
Phenanthrene 50/102 5.4 -1,300 ug/kg Yes Detected
Pyrene 73/102 5.0 - 3,400 ug/kg Yes Detected
B(a)P Equivalent d 76 /102 5.8 - 2,300 ug/kg Yes Above Background (HHRA Only)
Pesticides
4,4-DDD 0/15 ND ug/kg No Not Detected
4,4-DDE 1/15 6.1 ug/kg Yes Detected
4,4-DDT 0/15 ND ug/kg No Not Detected
Aldrin 0/15 ND ug/kg No Not Detected
alpha-BHC 0/15 ND ug/kg No Not Detected
alpha-Chlordane 1/15 12 ug/kg Yes Detected
beta-BHC 0/15 ND ug/kg No Not Detected
delta-BHC 0/15 ND ug/kg No Not Detected
Dieldrin 1/15 6.7 ug/kg Yes Detected
Endo sulfan | 0/15 ND ug/kg No Not Detected
Endo sulfan Il 0/15 ND ug/kg No Not Detected
Endosulfan sulfate 0/15 ND ug/kg No Not Detected
Endrin 0/15 ND ug/kg No Not Detected
Endrin aldehyde 0/15 ND ug/kg No Not Detected
Endrin ketone 0/9 ND ug/kg No Not Detected
gamma-BHC 0/15 ND ug/kg No Not Detected
gamma-Chlordane 1/15 13 ug/kg Yes Detected
Heptachlor 0/15 ND ug/kg No Not Detected
Heptachlor epoxide 0/15 ND ug/kg No Not Detected
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Table AOC11-2.1b

Chemicals Included in the Risk Assessment: AOC 11 Shallow Soil (0 to 3 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment

PG&E Topock Compressor Station
Needles, California

Chemical

Detection
Frequency

(Detections/
Samples
Analyzed)

Range of
Detected
Site
Concentrations

Included in
Risk
Assessment ®

Basis for selection as COPC/COPEC in Risk
Assessment

Methoxy chlor 0/15 ND ug/kg No Not Detected
Pentachlorophenol 0/65 ND ug/kg No Not Detected
Toxaphene 0/15 ND ug/kg No Not Detected
Polychlorinated Biphenyls

Total PCBs °© 24 /58 35-1,930 ug/kg Yes Detected

Total Petroleum Hydrocarbons

TPH as diesel 25/83 10 - 940 mg/kg Yes Detected

TPH as gasoline 0/31 ND mg/kg No Not Detected

TPH as motor ol 47 /83 10 - 1,500 mg/kg Yes Detected
Dioxins/Furans

2,3,7,8-TCDD 2/47 0.63-1.0 ng/kg Yes Above Background (ERA Only)
TEQ Avian f 46 | 47 0.21 - 680 ng/kg Yes Above Background (ERA Only)
TEQ Human ' 46 | 47 0.15 - 940 ng/kg Yes Above Background (HHRA Only)
TEQ Mammals f 46 | 47 0.15 - 940 ng/kg Yes Above Background (ERA Only)
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Table AOC11-2.1b
Chemicals Included in the Risk Assessment: AOC 11 Shallow Soil (0 to 3 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Notes:

a  Applicable to both human health and ecological risk assessment (HHRA/ERA), unless otherwise noted.

b Essential nutrient. No toxicity values are available for calcium, magnesium, potassium, and sodium, thus these chemicals are not
evaluated in the HHRA and ERA. Human health toxicity values are available for iron and manganese and ecological toxicity values are
available for manganese, thus these chemicals are evaluated in the HHRA and ERA, if above background levels and have available
toxicity values.

¢ Carcinogenic polycyclic aromatic hydrocarbons (CPAHS).
d Benzo(a)pyrene equivalent concentrations for CPAHs calculated for each sample using Potency Equivalency Factors (PEF) developed by

United States Environmental Protection Agency (USEPA 2017) and recommended in Department of Toxic Substances Control (DTSC)
guidance (2015).

e Polychlorinated biphenyls (PCBs) are evaluated as total PCBs in the risk assessment.
f Dioxins are evaluated in toxic equivalents.

Abbreviations:

B(a)P equivalent = Benzo(a)pyrene equivalent.

mg/kg = milligrams per kilogram.

ng/kg = nanograms per kilogram.

ug/kg = micrograms per kilogram.

COPC = Constituent of Potential Concern.

COPEC = Constituent of Potential Ecological Concern.
ND = Not detected.

TPH = Total Petroleum Hydrocarbons.

TEQ = Toxic Equivalent.

References:
DTSC. 2015. Preliminary Endangerment Assessment Guidance Manual. October.

USEPA. 2017. Regional Screening Levels for Chemical Contaminants, November. Available at: https://www.epa.gov/risk/regional-
screening-levels-rsls.
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Table AOC11-2.1c
Chemicals Included in the Risk Assessment: AOC 11 Subsurface | Soil (0 to 6 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
Inorganics
Aluminum 21/21 3,500 - 20,000 mg/kg No Within Background
Antimony 0/133 ND mg/kg No Not Detected
Arsenic 133/133 2.2-13 mg/kg Yes Above Background
Barium 133/133 39 - 1,300 mg/kg No Within Background
Beryllium 0/133 ND mg/kg No Not Detected
Cadmium 1/133 1.2 mg/kg No Within Background
Calcium b 22 /22 14,000 - 45,000 mag/kg No Within Background
Chromium, Hexavalent 52/131 0.22-16 mg/kg Yes Above Background
Chromium, total 133/133 7.9 - 320 mg/kg Yes Above Background
Cobalt 133/133 26-94 mg/kg No Within Background
Copper 133/133 4.3-44 mg/kg Yes Above Background
Cyanide 0/21 ND mg/kg No Not Detected
Iron b 22122 6,800 - 26,000 mg/kg No Within Background
Lead 132/133 1.7 -220 mg/kg Yes Above Background
Magnesium ° 22122 2,900 - 12,000 mg/kg No Within Background
Manganese ° 22122 130 - 440 mg/kg No Within Background
Mercury (inorganic) 2/133 0.18 - 0.37 mg/kg Yes Above Background
Molybdenum 20/133 1.1-3.3 mg/kg No Within Background
Nickel 133/133 43-21 mg/kg No Within Background
Potassium ° 22122 860 - 5,300 mg/kg No Within Background
Selenium 2/133 1.6-3.2 mg/kg No Within Background
Silver 0/133 ND mg/kg No Not Detected
Sodium b 21/22 170 - 4,300 mg/kg No Within Background
Thallium 0/133 ND mg/kg No Not Detected
Vanadium 133/133 13-55 mg/kg No Within Background
Zinc 133/133 17 - 1,100 mg/kg Yes Above Background
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane 0/32 ND ug/kg No Not Detected
1,1,1-Trichloroethane 0/32 ND ug/kg No Not Detected
1,1,2,2-Tetrachloroethane 0/32 ND ug/kg No Not Detected
1,1,2-Trichloroethane 0/32 ND ug/kg No Not Detected
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Table AOC11-2.1c

Chemicals Included in the Risk Assessment: AOC 11 Subsurface | Soil (0 to 6 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment

PG&E Topock Compressor Station
Needles, California

Chemical

Detection
Frequency

(Detections/

Samples
Analyzed)

Range of
Detected
Site
Concentrations

Included in
Risk
Assessment ®

Basis for selection as COPC/COPEC in Risk

Assessment

1,1,2-Trichlorotrifluoroethane (Freon 113) 0/32 ND ug/kg No Not Detected
1,1-Dichloroethane 0/32 ND ug/kg No Not Detected
1,1-Dichloroethene 0/32 ND ug/kg No Not Detected
1,1-Dichloropropene 0/32 ND ug/kg No Not Detected
1,2,3-Trichlorobenzene 0/32 ND ug/kg No Not Detected
1,2,3-Trichloropropane 0/32 ND ug/kg No Not Detected
1,2,4-Trichlorobenzene 0/88 ND ug/kg No Not Detected
1,2,4-Trimethylbenzene 0/32 ND ug/kg No Not Detected
1,2-Dibromo-3-chloropropane 0/32 ND ug/kg No Not Detected
1,2-Dibromoethane 0/32 ND ug/kg No Not Detected
1,2-Dichlorobenzene 0/88 ND ug/kg No Not Detected
1,2-Dichloroethane 0/32 ND ug/kg No Not Detected
1,2-Dichloropropane 0/32 ND ug/kg No Not Detected
1,3,5-Trimethylbenzene 0/32 ND ug/kg No Not Detected
1,3-Dichlorobenzene 0/88 ND ug/kg No Not Detected
1,3-Dichloropropane 0/32 ND ug/kg No Not Detected
1,4-Dichlorobenzene 0/88 ND ug/kg No Not Detected
1,4-Dioxane 0/13 ND ug/kg No Not Detected
2,2-Dichloropropane 0/32 ND ug/kg No Not Detected
2,4,5-Trichlorophenol 0/88 ND ug/kg No Not Detected
2,4,6-Trichlorophenol 0/88 ND ug/kg No Not Detected
2-Chlorotoluene 0/32 ND ug/kg No Not Detected
2-Hexanone 0/9 ND ug/kg No Not Detected
4-Isopropyltoluene 0/32 ND ug/kg No Not Detected
Acetone 0/15 ND ug/kg No Not Detected
Acrolein 0/32 ND ug/kg No Not Detected
Acrylonitrile 0/32 ND ug/kg No Not Detected
Benzene 0/32 ND ug/kg No Not Detected
bis (2-chloroethyl) ether 0/88 ND ug/kg No Not Detected
bis (2-chloroisopropyl) ether 0/88 ND ug/kg No Not Detected
Bromobenzene 0/32 ND ug/kg No Not Detected
Bromochloromethane 0/32 ND ug/kg No Not Detected
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Table AOC11-2.1c
Chemicals Included in the Risk Assessment: AOC 11 Subsurface | Soil (0 to 6 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
Bromodichloromethane 0/32 ND ug/kg No Not Detected
Bromoform 0/32 ND ug/kg No Not Detected
Bromomethane 0/32 ND ug/kg No Not Detected
Carbon disulfide 0/32 ND ug/kg No Not Detected
Carbon tetrachloride 0/32 ND ug/kg No Not Detected
Chloro methane 0/32 ND ug/kg No Not Detected
Chlorobenzene 0/32 ND ug/kg No Not Detected
Chloroethane 0/32 ND ug/kg No Not Detected
Chloroform 0/32 ND ug/kg No Not Detected
cis-1,2-Dichloroethene 0/32 ND ug/kg No Not Detected
cis-1,3-Dichloropropene 0/32 ND ug/kg No Not Detected
Cyclohexane 0/9 ND ug/kg No Not Detected
Dibromochloromethane 0/32 ND ug/kg No Not Detected
Dibromomethane 0/32 ND ug/kg No Not Detected
Dichlorodifluoromethane 0/32 ND ug/kg No Not Detected
Ethyl-benzene 0/32 ND ug/kg No Not Detected
Hexachlorobutadiene 0/88 ND ug/kg No Not Detected
Hexachlorocyclopentadiene 0/13 ND ug/kg No Not Detected
Isophorone 0/88 ND ug/kg No Not Detected
Isopropylbenzene 0/32 ND ug/kg No Not Detected
Methyl acetate 1/9 17 ug/kg Yes Detected
Methyl ethyl ketone 0/32 ND ug/kg No Not Detected
Methyl isobutyl ketone 0/32 ND ug/kg No Not Detected
Methyl tert-butyl ether (MTBE) 0/32 ND ug/kg No Not Detected
Methylcyclohexane 0/9 ND ug/kg No Not Detected
Methylene chloride 0/32 ND ug/kg No Not Detected
n-Butylbenzene 0/32 ND ug/kg No Not Detected
Nitrobenzene 0/88 ND ug/kg No Not Detected
n-Propylbenzene 0/32 ND ug/kg No Not Detected
p-Chlorotoluene 0/32 ND ug/kg No Not Detected
sec-Butylbenzene 0/32 ND ug/kg No Not Detected
Styrene 0/32 ND ug/kg No Not Detected
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Table AOC11-2.1c
Chemicals Included in the Risk Assessment: AOC 11 Subsurface | Soil (0 to 6 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
tert-Butylbenzene 0/32 ND ug/kg No Not Detected
Tetrachloroethene 0/32 ND ug/kg No Not Detected
Toluene 0/32 ND ug/kg No Not Detected
trans-1,2-Dichloroethene 0/32 ND ug/kg No Not Detected
trans-1,3-Dichloropropene 0/32 ND ug/kg No Not Detected
Trichloroethene 0/32 ND ug/kg No Not Detected
Trichlorofluoromethane (Freon 11) 0/32 ND ug/kg No Not Detected
Vinyl chloride 0/32 ND ug/kg No Not Detected
Xylenes, total 0/32 ND ug/kg No Not Detected
Semi-Volatile Organic Compounds
1,1"-Biphenyl 0/13 ND ug/kg No Not Detected
1,2,4,5-Tetrachlorobenzene 0/13 ND ug/kg No Not Detected
2,3,4,6-Tetrachlorophenol 0/13 ND ug/kg No Not Detected
2,4-Dichlorophenol 0/88 ND ug/kg No Not Detected
2,4-Dimethylphenol 0/88 ND ug/kg No Not Detected
2,4-Dinitrophenol 0/88 ND ug/kg No Not Detected
2,4-Dinitrotoluene 0/88 ND ug/kg No Not Detected
2,6-Dinitrotoluene 0/88 ND ug/kg No Not Detected
2-Chloro naphthalene 0/88 ND ug/kg No Not Detected
2-Chlorophenol 0/88 ND ug/kg No Not Detected
2-Methylphenol 0/88 ND ug/kg No Not Detected
2-Nitroaniline 0/88 ND ug/kg No Not Detected
2-Nitrophenol 0/88 ND ug/kg No Not Detected
3,3-Dichlorobenzidene 0/88 ND ug/kg No Not Detected
3,3-Dichlorobenzidene 0/88 ND ug/kg No Not Detected
3-Nitroaniline 0/88 ND ug/kg No Not Detected
4,6-Dinitro-2-methylphenol 0/88 ND ug/kg No Not Detected
4-Bromophenyl phenyl ether 0/88 ND ug/kg No Not Detected
4-Chloro-3-methylphenol 0/88 ND ug/kg No Not Detected
4-Chloroaniline 0/88 ND ug/kg No Not Detected
4-Chlorophenyl phenyl ether 0/88 ND ug/kg No Not Detected
4-Methylphenol 0/88 ND ug/kg No Not Detected
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Table AOC11-2.1c
Chemicals Included in the Risk Assessment: AOC 11 Subsurface | Soil (0 to 6 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
4-Nitroaniline 0/88 ND ug/kg No Not Detected
4-Nitrophenol 0/88 ND ug/kg No Not Detected
Acetophenone 0/13 ND ug/kg No Not Detected
Atrazine 0/13 ND ug/kg No Not Detected
Benzaldehyde 0/13 ND ug/kg No Not Detected
Benzoic acid 0/88 ND ug/kg No Not Detected
Benzyl alcohol 0/88 ND ug/kg No Not Detected
bis (2-chloroethoxy) methane 0/88 ND ug/kg No Not Detected
bis (2-ethylhexyl) phthalate 0/88 ND ug/kg No Not Detected
Butylbenzylphthalate 0/88 ND ug/kg No Not Detected
Caprolactam 0/13 ND ug/kg No Not Detected
Carbazole 0/13 ND ug/kg No Not Detected
Dibenzofuran 0/88 ND ug/kg No Not Detected
Diethyl phthalate 0/88 ND ug/kg No Not Detected
Dimethyl phthalate 0/88 ND ug/kg No Not Detected
Di-n-butyl phthalate 0/88 ND ug/kg No Not Detected
Di-n-octyl phthalate 0/88 ND ug/kg No Not Detected
Hexachlorobenzene 0/88 ND ug/kg No Not Detected
Hexachloroethane 0/88 ND ug/kg No Not Detected
n-Nitroso-di-n-propylamine 0/88 ND ug/kg No Not Detected
n-nitrosodiphenylamine 0/88 ND ug/kg No Not Detected
Phenol ND ug/kg No Not Detected
Polycyclic Aromatic Hydrocarbons
PAH High molecular weight 137 /137 0 - 18,200 ug/kg Yes Above Background (ERA Only)
PAH Low molecular weight 137 /137 0-1,380 ug/kg Yes Above Background (ERA Only)
1-Methyl naphthalene 1/136 14 ug/kg Yes Detected
2-Methyl naphthalene 6/136 5.2-18 ug/kg Yes Detected
Acenaphthene 1/136 11 ug/kg Yes Detected
Acenaphthylene 2/136 6.1-9.2 ug/kg Yes Detected
Anthracene 6/136 5.0 - 38 ug/kg Yes Detected
Benzo (a) anthracene ° 60/ 136 5.1-1,600 ug/kg Yes Above Background (HHRA Only)
Benzo (a) pyrene ° 68 /136 5.1-1,600 ug/kg Yes Above Background (HHRA Only)
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Table AOC11-2.1c
Chemicals Included in the Risk Assessment: AOC 11 Subsurface | Soil (0 to 6 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of _
(Detections/ Detected Inclu_ded in
Samples Site Risk Basis for selection as COPC/COPEC in Risk

Chemical Analyzed) Concentrations Assessment ? Assessment
Benzo (b) fluoranthene © 89 /136 5.0 - 2,600 ug/kg Yes Above Background (HHRA Only)
Benzo (ghi) perylene 61/136 5.0 - 750 ug/kg Yes Detected
Benzo (k) fluoranthene © 63 /136 5.2 - 930 ug/kg Yes Above Background (HHRA Only)
Chrysene ¢ 77 /136 5.5 - 2,600 ug/kg Yes Above Background (HHRA Only)
Dibenzo (a,h) anthracene  °© 21/136 5.1-210 ug/kg Yes Above Background (HHRA Only)
Fluoranthene 91/136 5.1- 3,700 ug/kg Yes Detected
Fluorene 1/136 8.9 ug/kg Yes Detected
Indeno (1,2,3-cd) pyrene ~ °© 53/136 5.3-790 ug/kg Yes Above Background (HHRA Only)
Naphthalene 3/136 5.0-10 ug/kg Yes Detected
Phenanthrene 60/136 5.4 -1,300 ug/kg Yes Detected
Pyrene 89/136 5.0 - 3,400 ug/kg Yes Detected
B(a)P Equivalent d 93 /136 5.8 - 2,300 ug/kg Yes Above Background (HHRA Only)
Pesticides
4,4-DDD 0/18 ND ug/kg No Not Detected
4,4-DDE 1/18 6.1 ug/kg Yes Detected
4,4-DDT 0/18 ND ug/kg No Not Detected
Aldrin 0/18 ND ug/kg No Not Detected
alpha-BHC 0/18 ND ug/kg No Not Detected
alpha-Chlordane 1/18 12 ug/kg Yes Detected
beta-BHC 0/18 ND ug/kg No Not Detected
delta-BHC 0/18 ND ug/kg No Not Detected
Dieldrin 1/18 6.7 ug/kg Yes Detected
Endo sulfan | 0/18 ND ug/kg No Not Detected
Endo sulfan Il 0/18 ND ug/kg No Not Detected
Endosulfan sulfate 0/18 ND ug/kg No Not Detected
Endrin 0/18 ND ug/kg No Not Detected
Endrin aldehyde 0/18 ND ug/kg No Not Detected
Endrin ketone 0/9 ND ug/kg No Not Detected
gamma-BHC 0/18 ND ug/kg No Not Detected
gamma-Chlordane 1/18 13 ug/kg Yes Detected
Heptachlor 0/18 ND ug/kg No Not Detected
Heptachlor epoxide 0/18 ND ug/kg No Not Detected
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Table AOC11-2.1c

Chemicals Included in the Risk Assessment: AOC 11 Subsurface | Soil (0 to 6 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment

PG&E Topock Compressor Station
Needles, California

Chemical

Detection
Frequency

(Detections/
Samples
Analyzed)

Range of
Detected
Site
Concentrations

Included in
Risk
Assessment ®

Basis for selection as COPC/COPEC in Risk
Assessment

Methoxy chlor 0/18 ND ug/kg No Not Detected
Pentachlorophenol 0/88 ND ug/kg No Not Detected
Toxaphene 0/18 ND ug/kg No Not Detected
Polychlorinated Biphenyls

Total PCBs °© 29/71 27 - 1,930 ug/kg Yes Detected

Total Petroleum Hydrocarbons

TPH as diesel 30/110 10 - 940 mg/kg Yes Detected

TPH as gasoline 0/52 ND mg/kg No Not Detected

TPH as motor ol 67 /110 10 - 1,500 mg/kg Yes Detected
Dioxins/Furans

2,3,7,8-TCDD 2/59 0.63-1.0 ng/kg Yes Above Background (ERA Only)
TEQ Avian f 58 /59 0.13 - 680 ng/kg Yes Above Background (ERA Only)
TEQ Human ' 58 /59 0.090 - 940 ng/kg Yes Above Background (HHRA Only)
TEQ Mammals f 58 /59 0.090 - 940 ng/kg Yes Above Background (ERA Only)
5/19/2018
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Table AOC11-2.1c
Chemicals Included in the Risk Assessment: AOC 11 Subsurface | Soil (0 to 6 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Notes:

a  Applicable to both human health and ecological risk assessment (HHRA/ERA), unless otherwise noted.

b Essential nutrient. No toxicity values are available for calcium, magnesium, potassium, and sodium, thus these chemicals are not
evaluated in the HHRA and ERA. Human health toxicity values are available for iron and manganese and ecological toxicity values are
available for manganese, thus these chemicals are evaluated in the HHRA and ERA, if above background levels and have available
toxicity values.

¢ Carcinogenic polycyclic aromatic hydrocarbons (CPAHS).

d Benzo(a)pyrene equivalent concentrations for CPAHSs calculated for each sample using Potency Equivalency Factors (PEF) developed by
United States Environmental Protection Agency (USEPA 2017) and recommended in Department of Toxic Substances Control (DTSC)
guidance (2015).

e Polychlorinated biphenyls (PCBs) are evaluated as total PCBs in the risk assessment.
f Dioxins are evaluated in toxic equivalents.

Abbreviations:

B(a)P equivalent = Benzo(a)pyrene equivalent.

mg/kg = milligrams per kilogram.

ng/kg = nanograms per kilogram.

ug/kg = micrograms per kilogram.

COPC = Constituent of Potential Concern.

COPEC = Constituent of Potential Ecological Concern.
ND = Not detected.

TPH = Total Petroleum Hydrocarbons.

TEQ = Toxic Equivalent.

References:
DTSC. 2015. Preliminary Endangerment Assessment Guidance Manual. October.

USEPA. 2017. Regional Screening Levels for Chemical Contaminants, November. Available at: https://www.epa.gov/risk/regional-
screening-levels-rsls.
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Table AOC11-2.1d
Chemicals Included in the Risk Assessment: AOC 11 Subsurface Il Soil (0 to 10 feet bgs) for Baseline Scenario

Soil Human Health and Ecological Risk Assessment
PG&E Topock Compressor Station
Needles, California

Detection
Frequency Range of
(Detections/ Detected Included in
Samples Site Risk Basis for selection as COPC in Risk

Chemical Analyzed) Concentrations Assessment a Assessment
Inorganics
Aluminum 21/21 3,500 - 20,000 mg/kg No Within Background
Antimony 0/159 ND mg/kg No Not Detected
Arsenic 159 /159 2.2-13 mg/kg Yes Above Background
Barium 159 /159 37-1,300 mg/kg No Within Background
Beryllium 0/159 ND mg/kg No Not Detected
Cadmium 1/159 1.2 mg/kg No Within Background
Calcium b 22 /22 14,000 - 45,000 mag/kg No Within Background
Chromium, Hexavalent 59/ 157 0.22-16 mg/kg Yes Above Background
Chromium, total 159 /159 7.9 - 320 mg/kg Yes Above Background
Cobalt 159 /159 2.6-9.6 mg/kg No Within Background
Copper 159 /159 4.3-44 mg/kg Yes Above Background
Cyanide 0/21 ND mg/kg No Not Detected
Iron b 22122 6,800 - 26,000 mg/kg No Within Background
Lead 158 / 159 1.7 -