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Mr. David Harnish

Pacific Gas & Electric Company
Environmental Services Department
3401 Crow Canyon Road

San Ramon, California 94583

Subject: Focused Site Investigation Report and Human Health Risk Assessment
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Dear Mr. Harnish:

On behalf of the Pacific Gas and Electric Company (PG&E), AMEC Geomatrix, Inc. (AMEC),
has prepared this focused site investigation report and human health risk assessment (HHRA)
for the Marsh Landing Generating Station (the site; MLGS) which is located within the Contra
Costa Power Plant (CCPP) property at 3201 Wilbur Avenue, Contra Costa County, California.

The investigative activities and the focused HHRA described in this report were performed
primarily in accordance with the AMEC’s November 20, 2009 Work Plan for Soil and
Groundwater Sampling and Focused Human Health Risk Assessment submitted to the
California Energy Commission (CEC). CEC staff approved the work plan in an e-mail on
November 24, 2009.

The work plan and this report were prepared in response to CEC Staff requests that additional
data be collected and that a focused HHRA be performed to complete its review of the
Application for Certification (AFC) submitted by Mirant Marsh Landing, LLC, an affiliate of the
current property owner (Mirant Delta, LLC), for construction and operation of the proposed
MLGS facility.

AMEC Geomatrix, Inc.

2101 Webster Street, 12th Floor
Oakland, California

USA 94612-3066

Tel (510) 663-4100 =
Fax (510) 663-4141 AMEC Geomatrix
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Please contact either of the undersigned if you have any questions.

Sincerely yours,
AMEC Geomatrix, Inc.

Jennifer L. Patterson Robert Cheung

Senior Engineer Senior Toxicologist
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FOCUSED SITE INVESTIGATION REPORT AND
HUMAN HEALTH RISK ASSESSMENT
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

1.0 INTRODUCTION

On behalf of the Pacific Gas and Electric Company (PG&E), AMEC Geomatrix, Inc. (AMEC),
has prepared this focused site investigation report and human health risk assessment (HHRA)
for the Marsh Landing Generating Station (the site; MLGS) which is located within the Contra
Costa Power Plant (CCPP) property at 3201 Wilbur Avenue, Contra Costa County, California
(Figure 1). The investigative activities and the focused HHRA described in this report were
performed primarily in accordance with the Work Plan for Soil and Groundwater Sampling and
Focused Human Health Risk Assessment (work plan) prepared by AMEC and submitted to the
California Energy Commission (CEC) on November 20, 2009, except as noted in Section 3.1.
CEC staff approved the work plan in an e-mail on November 24, 2009. The work plan and this
report were prepared in response to CEC Staff requests that additional data be collected and
that a focused HHRA be performed to complete its review of the Application for Certification
(AFC) submitted by Mirant Marsh Landing, LLC (Mirant Marsh Landing), for construction and
operation of the proposed MLGS facility. Mirant Marsh Landing is an affiliate of the current
CCPP owner, Mirant Delta, LLC (Mirant Delta). PG&E is the former owner of the CCPP and
conducted this work because it retained certain defined responsibility to remediate, as
necessary, hazardous substance releases that were present at the time of its sale of the
CCPP in 1999.

This report includes the objectives of the focused site investigation activities, a summary of
background information for the site, a description of the focused site investigation activities
and results, the focused short-format HHRA, and a discussion of the conclusions from the
report and focused HHRA.

1.1 OBJECTIVES

The objective of the focused site investigation was to collect additional sampling data and to
conduct a focused HHRA using the new and historical data from within the MLGS site footprint
in response to the CEC staff requests. Based on the data request, the activities conducted and
objectives of the focused site investigation were the following:

AMEC Geomatrix, Inc.
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e Conduct groundwater sampling and analysis directly between the San Joaquin
River and Tanks 1 and 2 to assess potential impacts from the tanks;

e Conduct supplemental soil and groundwater sampling and analysis for PCBs along
the southern MLGS boundary immediately north of the PG&E switchyard to assess
the potential impacts to soil and groundwater as a result of the reported oil-filled
circuit breaker explosions in the late 1970s; and

e Conduct soil sampling and analysis near the storm water drains within the
construction yard to assess potential impacts from off-site run-on.

2.0 BACKGROUND

The site history, site lithology and hydrogeology, and previous environmental investigations
performed at the site are summarized below.

2.1 SITE HISTORY

The site is located within the CCPP property located at 3201 Wilbur Avenue within
unincorporated Contra Costa County, near the City of Antioch and on the southern side of the
San Joaquin River. The CCPP property was undeveloped prior to 1952. PG&E constructed the
Contra Costa Power Plant (CCPP) in 1952 and 1953. The CCPP is situated on approximately
114 acres and existing features include power generating units, a tank farm with five
120,000-barrel bulk above ground storage tanks (ASTs) and three 500,000-barrel bulk ASTs,
a water treatment system, an oily water collection system, work sheds, storage buildings,
non-hazardous waste storage areas, hazardous waste storage areas, a sandblasting building,
parking areas, septic system, and fire pump house (URS, 2008).

In 1999, PG&E sold the CCPP to Mirant Delta (previously named Southern Energy Delta,
LLC). Mirant Delta’s affiliate, Mirant Marsh Landing, has proposed constructing a new power
plant facility, the MLGS, on approximately 27 acres of the CCPP. The outlines of both the
MLGS boundary and the larger CCPP property it lies within are shown on Figure 2. Mirant
Delta intends to create a separate parcel for the MLGS by subdividing the existing single
parcel that constitutes the CCPP and transferring ownership of the MLGS parcel to Mirant
Marsh Landing. The proposed MLGS is generally within the footprint of the area currently
occupied by the five 120,000-barrel bulk ASTs and an adjacent construction yard immediately
east of the ASTs.

The entire tank farm (ASTs 1 through 8) and associated piping and equipment were used to
fuel the power plant from 1952 until approximately 1998. Since that time, the power plant has
used natural gas for power generation. Only residual quantities of Number 6 fuel oil remain in
the ASTs. The structural integrity of the tank bottoms is unknown. The areas surrounding the
ASTs are unpaved (URS, 2008).

AMEC Geomatrix, Inc.
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The adjacent construction yard was used for the storage of paints and paint supplies,
accumulation of asbestos waste and removal equipment, and the temporary accumulation of
hazardous waste. The area currently contains an underground septic tank, one satellite
hazardous waste accumulation area, load center, storage and fabrication building, work sheds,
and parking areas (URS, 2008).

Reportedly, two oil-filled circuit breakers located in the switchyard immediately south of the
construction yard exploded in the late 1970s. The location of these two circuit breakers is
shown in Figure 3. Dielectric fluid released in the explosions potentially contained
polychlorinated biphenyls (PCBs) and may have impacted the surrounding soil (CDM, 1997).
During the Phase Il ESA conducted in 1998, shallow soil samples (collected at 0.5 and 4.5 feet
below ground surface) were collected at five locations and groundwater samples were
collected at two locations along a portion of the boundary between the switchyard and the
construction yard portion of the MLGS and analyzed for PCBs. No PCBs were detected in any
of the samples.

2.2 SITE LITHOLOGY AND HYDROGEOLOGY

The CCPP is located in the San Joaquin River delta within the Coast Range physiographic
province. The soils beneath the site consist of fill in some areas and deltaic deposits. The
deltaic deposits are comprised of fine to coarse-grained sands and thin layers of clay, silt and
peat. The thin layers of clay and silt become thicker as they approach the northeastern portion
of the site and the San Joaquin River. The depth to groundwater ranges from 6 to 10 feet
below ground surface (bgs) and fluctuates with the tidal cycle and seasonal variations (Fluor
Daniel GTI, 1998). The direction of groundwater flow is north-northwest towards the San
Joaquin River (URS, 2008).

2.3 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

PG&E conducted a Phase | ESA and Phase Il sampling prior to divestiture of the CCPP to
Mirant Delta. To initially evaluate the site, PG&E contracted with Camp Dresser and McKee
(CDM) to conduct a Phase | Environmental Site Assessment (ESA; CDM, 1997) for the entire
CCPP. Based on the results of the initial Phase I, PG&E contracted with Fluor Daniel GTI to
complete a Phase Il environmental investigation and HHRA on the entire CCPP (Fluor Daniel
GTI, 1998). The Phase Il consisted of soil and groundwater sampling and analysis across the
entire CCPP, which included the subject site. The sampling plan consisted of a biased
sampling grid with approximately 150-foot spacing to assess general site conditions with a
focus on specific areas or features of concern identified in the 1997 Phase | ESA. Historical
sampling locations and tabulated historical soil and groundwater analytical data for the site are
included in Appendix A.

AMEC Geomatrix, Inc.

X:\15000s\15317.00014000 REGULATORY\Supp Inv Rpt and HRA\1-Text,Covers\FINAL Focused Inv and HHRA 011510_use this.doc 3



ame

In 2008, URS conducted a Phase | ESA on behalf of Mirant Marsh Landing in support of its
AFC submitted to the CEC for the proposed MLGS.

24 PROPOSED SITE USE

Mirant Marsh Landing has submitted an AFC for construction of a power generation facility
(the MLGS) at the site. The proposed plan is to construct four natural-gas-fired combustion
turbine units on the western portion of the site now occupied by the tank farm. The eastern
portion of the site occupied by the construction yard will be used for construction laydown,
office and parking areas. No new facilities will be constructed within this eastern portion of the
MLGS site. If needed, excess soil from the western portion of the site may be placed on the
eastern portion of the site. Construction is scheduled to start in late 2010/early 2011 and
power generation is expected to begin in May 2013.

3.0 FOCUSED SITE INVESTIGATION ACTIVITIES

To accomplish the objectives outlined above, AMEC and Engineering/Remediation Resources
Group, Inc. (ERRG), of Martinez, California, a subcontractor to AMEC, collected soil and grab
groundwater samples at 15 locations at the site on December 14 and 15, 2009. AMEC
retained Woodward Drilling Company, a California-licensed drilling contractor, of Rio Vista,
California to perform drilling services and Creek Environmental Laboratories, Inc., a California-
certified laboratory, of San Luis Obispo, California to perform analytical services. Table 1
summarizes the sampling program and presents the objective for each sampling location; the
sampling locations are shown on Figure 3. A soil boring permit was obtained from the Contra
Costa Environmental Heath Division (CCEHD); a copy of this permit is included in Appendix B.
A description of the field and analytical methodology used during these investigative activities
is presented in Appendix C.

3.1 DEVIATIONS FROM THE WORK PLAN

The focused site investigation activities were performed in accordance with the work plan with
the exception of the following:

o There was approximately 6 inches of asphaltic concrete at location SB-14. Because
the objective of this sample was to assess surficial soil quality due to potential storm
water run-on, a soil sample was collected directly beneath the asphaltic concrete
between 0.5 and 1.0 feet bgs instead of between 0.0 and 0.5 feet bgs.

e This investigation was primarily focused on meeting the specific data requests of the
CEC staff; however, some additional data was collected during the investigation in
anticipation of potential data requirements to bring the site to regulatory closure

AMEC Geomatrix, Inc.
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through the California Department of Toxic Substance Control (DTSC). The additional
samples and analytes are highlighted in Table 1. The additional data generated from
these samples is included in the risk analysis presented herein.

4.0 FOCUSED SITE INVESTIGATION RESULTS

The results for the supplemental investigation activities conducted at the site in December
2009 are summarized in the following sections.

4.1 DRILLING OBSERVATIONS

The site lithology described herein is based on observations made by ERRG during drilling of
the 15 soil and grab groundwater borings at the site. Asphaltic concrete and aggregate base
rock was encountered at borings SB-1 through SB-4 and SB-14 from ground surface to
approximately 0.5 to 1.0 feet bgs. Below this layer at borings SB-1 through SB-4 and SB-14
and beginning at ground surface at all other borings, soil consisting of predominantly coarse-
grained mixtures of sand and clay was present to a depth of 24 feet bgs, the maximum depth
drilled. These observations were consistent with the lithology previously reported for the site.
During the December 2009 investigative activities, groundwater was encountered in the soil
borings between approximately 3.5 and 19.5 feet bgs; groundwater was observed deepest at
borings SB-1 through SB-4, which are located on a higher-elevation roadway north of the tank
farm. Boring logs are presented in Appendix D.

4.2 SOIL SAMPLE RESULTS

Chemical analytical results for soil samples are presented in Tables 2 through 4; analytical
laboratory reports and chain-of-custody records are included in Appendix E. The following is a
summary of the soil sample results from the December 2009 investigation:

e Total petroleum hydrocarbons (TPH) quantified as diesel (TPHd) was not detected
in any of the 16 soil samples analyzed.

¢ TPH quantified as motor oil (TPHmMo) was detected in 5 of the 16 soil samples
analyzed at concentrations ranging from 24 to 120 milligrams per kilogram (mg/kg;
sample from SB-15 at 0.5 feet bgs). Two of the samples containing TPHmMo were
collected from borings located along the southern site boundary (SB-10 and SB-11)
and the remaining three were collected adjacent to catch basins in the northern
portion of the construction yard area.

¢ No VOCs were detected above laboratory reporting limits in five of the six samples
analyzed for VOCs. One volatile organic compound (VOC), methylene chloride,
was detected at 0.051 mg/kg in one sample collected at 1.0 feet bgs from boring
SB-7; however, the analytical laboratory narrative identified methylene chloride as a
probable laboratory contaminant. Therefore, this result was flagged with a “U”,
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which indicates that methylene chloride is considered to be not detected above
0.051 mg/kg.

e Polynuclear aromatic hydrocarbons (PAHs) were detected in 7 of the 11 soail
samples analyzed; carcinogenic PAHs (benzo[aJanthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, dibenzo[a,h]anthracene,
indeno[1,2,3-cd]pyrene, and naphthalene) were detected in 5 of the 11 soil samples
analyzed. Benzo(a)pyrene toxicity equivalents (TEQs) were calculated for the
locations where carcinogenic PAHs were detected and are presented in Table 2.
The sample collected at 3.0 feet bgs from boring SB-10 located in the southeast
corner of the site contained the highest concentrations of carcinogenic PAHs with a
TEQ of 73.75 mg/kg. The TEQ in the remaining four samples that contain
carcinogenic PAHs ranged from 0.066 to 0.181 mg/kg.

e PCBs were not detected in any of the 17 soil samples analyzed.

e Various metals were detected all 11 soil samples analyzed. Analytical results for
metals in soil are presented in Table 4.

4.3 GROUNDWATER SAMPLE RESULTS

Chemical analytical results for grab groundwater samples are presented in Tables 5 and 6;
analytical laboratory reports and chain-of-custody records are included in Appendix E. The
following is a summary of the grab groundwater sample results from the December 2009
investigation:

e TPHd and TPHmo were not detected in any of the six grab groundwater samples
analyzed.

¢ VOCs were not detected in any of the six grab groundwater samples analyzed.

e PCBs were not detected in the one grab groundwater sample analyzed (collected
from boring SB-7).

e Various metals were detected in all six grab groundwater samples analyzed.
Analytical results for metals in groundwater are presented in Table 6.

4.4 QUALITY ASSURANCE/QUALITY CONTROL EVALUATION SUMMARY

The laboratory data generated during this investigation were subjected to a data completeness
check of each data package and a review of all laboratory reporting forms. Quality
assurance/quality control (QA/QC) samples included a blind field duplicate sample, laboratory
control sample/laboratory control sample duplicate (LCS/LCSD), and matrix spike/matrix spike
duplicate (MS/MSD) samples. The limited data review (completeness, precision check, hold
time, and equipment and trip blank results) was conducted in accordance with U.S. EPA
Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods
Data Review (U.S. EPA, 2008a) and U.S. EPA Contract Laboratory Program National
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Functional Guidelines for Inorganic Data Review (U.S. EPA, 2004d). Based on the QA/QC
review, the data are complete and usable.

5.0 HUMAN HEALTH RISK ASSESSMENT

This section presents the results of a focused HHRA for hypothetical exposure to constituents
detected in environmental media at the site. The assessment was conducted to identify the
potential risks posed by environmental media and whether risk reduction efforts are needed
prior to or during the construction of the proposed MLGS. The intent is to provide risk
managers and site decision makers with a basis for evaluating whether action to mitigate
theoretical estimated health risks is necessary and appropriate.

The focused HHRA is based on regulatory guidelines recommended by U.S. Environmental
Protection Agency (U.S. EPA) and California Environmental Protection Agency (Cal-EPA), and
consideration of site-specific conditions. The focused HHRA is organized in a manner
consistent with the referenced guidance documents and includes data evaluation and
constituents of potential concern, exposure assessment, toxicity assessment, and risk
characterization.

51 DATA EVALUATION AND CONSTITUENTS OF POTENTIAL CONCERN

Data evaluation is the process of analyzing site characteristics and analytical data to identify
constituents of potential concern (COPCSs) to be evaluated in the focused HHRA. The
identification of potential constituent hazards is based on the site characterization data
described in Sections 2 and 4 of this report. Soil and groundwater samples have been
collected during several investigations at the site. Samples have been analyzed for VOCs,
PAHSs, total extractable hydrocarbons (TEH), TPHd and TPHmo, PCBs, and metals. A
previous baseline HHRA was conducted separately for the entire CCPP in 1998. The current
focused HHRA only considers analytical data collected specifically within the MLGS site
boundaries; these data were reviewed for usability and adequacy in risk assessment, and
were considered usable and representative of current environmental conditions at the site.
Statistical summaries of constituents in soil and groundwater from samples collected from the
site are presented in Tables 7 and 8; a summary of the data is presented in Appendix A.

Except for metals in soil and petroleum hydrocarbons, all constituents detected in at least one
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soil or groundwater sample were considered as COPCs. It is likely that methylene chloride is a
laboratory contaminant, however, it will be conservatively retained as a COPC!.

The previous investigations conducted at the site generated a significant amount of petroleum
hydrocarbon data for soil and groundwater. During those investigations, petroleum
hydrocarbons were reported as TEH, TPHd, and TPHmo, which included the carbon ranges
Co to Cyo, C1p to Cys, and Cys to Cy, respectively; these results represent mixtures of
constituents, the toxicity of which can be represented by key indicator constituents (DTSC,
1993 and 1999). In this case, benzene, toluene, ethylbenzene, and xylenes (BTEX) and PAHs
are the indicator constituents used to represent the toxicity of the TEH, TPHd, and TPHmo
mixtures.

Because metals occur naturally in soil, metal concentrations in soil were statistically compared
to site-specific background (Table 9; Fluor Daniel GTI, 1998) for the purposes of COPC
selection. This site-specific background dataset is considered adequate and representative for
comparison with site data for the selection of COPCs. As described below, a tiered, statistical
testing approach was employed to identify metals as COPCs. In the first tier of testing, the
Wilcoxon-Mann-Whitney (WMW) test or the Gehan test was used to determine whether metals
concentrations from the site (Table 7) tended to be higher (or lower) than those from the
corresponding background data set (Table 9). Both tests are nonparametric (i.e., not sensitive
to the underlying distribution of data) and can be used with censored data (i.e., non-detect
values). Test selection depended on the frequency of detection of each of the populations
being compared and the number of samples with results below detection limits within each
data set. In the second tier of testing, the quantile test was typically employed because it is
more powerful than the WMW test or Gehan test for detecting cases of high-value
measurements present in the upper quantile (right-hand tail) of a distribution (U.S. EPA, 2007).
When applied together, these tests are more robust in identifying true differences between two
population distributions. All cases used one-sided statistical tests, employing a Type | error
rate of 0.05 (5 percent).

! Methylene chloride was detected at low concentrations in a number of soil samples during the 1997
Phase Il investigation, most of which were detected below the laboratory reporting limit. Fluor Daniel
GTI reported that methylene chloride was detected in method blanks in several laboratory reports and
reported the results as non-detect accordingly (methylene chloride is a solvent commonly used by
analytical laboratories, which can lead to cross-contamination of samples). The majority of the
detections that were reported were in samples from two laboratory reports. Although Fluor Daniel GTI
did not identify method blank detections for these specific laboratory reports, it is possible that the
methylene chloride results may be due to laboratory contamination as reported for other data sets
from the Phase Il investigation. The source data was not available for review at the time this report
was prepared. Therefore, to be conservative, the reported results from the Phase Il investigation were
used to calculate an EPC for methylene chloride.
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The tiered, statistical testing of metals against background was conducted as recommended
by U.S. EPA (2007) and consistent with DTSC guidance (1997):

e 1st Tier — The WMW test was performed for metals with a frequency of detection of
100 percent in both the site and background data sets. The Gehan test was
performed for metals with non-detections in either data set. Both tests were applied
with the null hypothesis assuming the median concentration for site data is less
than or equal to the median concentration in the background population.

o 2nd Tier — When either the WMW test or Gehan test did not reject the null
hypothesis (when it was concluded that the median concentrations were not
significantly different), the quantile test was typically performed to confirm the
results. The quantile test was not performed for any censored data sets with non-
detect results exceeding maximum detected concentrations (U.S. EPA, 2007). For
these cases, an examination of the range of detected measurements (test of
comparisons) and professional judgment were used in place of the quantile test to
confirm the results of the WMW test or Gehan test.

All statistical tests were conducted using ProUCL software developed by the U.S. EPA (2007).
The results of the two-population statistical testing are presented as ProUCL output in
Appendix F and are summarized in Table 10, including the rationale for identifying metals as
COPCs.

The results of the two-tiered approach are summarized as follows:

e Molybdenum, selenium, and thallium were detected in at least one on-site sample
and were not detected in any background samples. Therefore, these metals were
identified as COPCs.

e Cobalt and mercury also were identified as COPCs. Concentrations of these metals
at the site were statistically elevated from background concentrations based on the
results of the WMW or Gehan tests.

¢ Eight metals detected in soil at the site (arsenic, barium, chromium, copper, lead,
nickel, vanadium, and zinc) were not considered COPCs because the
concentrations were consistent with background soils data.

Due to the lack of a site-specific background dataset for metals in groundwater, all metals
detected in groundwater were conservatively retained as COPCs.

Tables 11 and 12 provide statistical summaries of the COPCs detected in soil and
groundwater. These tables include chemical name, total number of samples analyzed, total
number of detections, frequency of detection, range of detection limits, and range of
concentrations detected. Physical chemical properties for the COPCs are presented in
Table 13.
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5.2 EXPOSURE ASSESSMENT

Exposure assessment is the process of describing, measuring, or estimating the intensity,
frequency, and duration of potential hypothetical human exposure to COPCs at the site (U.S.
EPA, 1989, 1992a). The exposure assessment is conducted within the context of a risk-based
site conceptual model (SCM; Figure 4), where chemical sources, potentially impacted media,
hypothetically exposed populations, migration pathways, exposure media, exposure routes
and pathways, and possible exposure scenarios are identified. As defined by U.S. EPA (1989),
an exposure pathway consists of four of the following elements: 1) a source and mechanism of
COPC release to the environment; 2) an environmental receiving or transport medium

(e.g., air, sail) for the released COPC; 3) a hypothetical point of potential contact with the
medium of concern (e.g., exposure point); and 4) a hypothetical exposure route

(e.g., ingestion) at the contact point. For the pathway to be complete, a receptor must be
present. Designation of a complete exposure pathway suggests that human exposure is
possible but does not necessarily indicate that exposure will occur nor that exposure will occur
at the levels estimated in this report. When any one of the factors is missing, the exposure
pathway is considered incomplete. An incomplete exposure pathway does not pose a health
hazard and was not evaluated in this focused HHRA.

Potentially impacted media considered in this assessment are soil and groundwater. Given the
future use of the property as a power plant, the primary potential hypothetically exposed
populations include the following:

the trenching and excavation worker during construction (e.g., construction worker);

the off-site public? (e.g., off-site residents) during construction;

the on-site worker during long-term plant operations;

the off-site public (off-site residents®) during long-term plant operations;

the off-site commercial/industrial worker during long-term plant operations.

As described in the investigation results, constituents detected in soil and groundwater at the
site are volatile (e.g., 1,3,5-trimethylbenzene), semi-volatile (e.g., PAHS), and non-volatile

2 potential exposures to off-site workers are expected to be less than off-site residents due to longer exposure
frequencies and durations. Therefore, only nearby off-site residents were considered for this HHRA. The nearest
residence is located more than 2,000 feet from the site boundary. This focused HHRA conservatively assumes
that an off-site resident is located at the site boundary.

% This focused HHRA conservatively assumes that the off-site resident is located at the site boundary. There are no
residences located at the site boundary. The nearest resident is located more than 2,000 feet from the site
boundary.

AMEC Geomatrix, Inc.

X:\15000s\15317.00014000 REGULATORY\Supp Inv Rpt and HRA\1-Text,Covers\FINAL Focused Inv and HHRA 011510_use this.doc 10



ame

(e.g., metals). Volatile constituents can potentially migrate from soil and groundwater to indoor
or ambient air. Semi-volatile and non-volatile compounds potentially can be resuspended with
soil particulates and be present in ambient air. Volatile, semi-volatile, and non-volatile
compounds can potentially move in groundwater, depending on conditions and their physical
chemical properties. These release mechanisms may result in constituents potentially being
present in the following exposure media: surface and subsurface soil, indoor air, ambient air,
and groundwater.

For hypothetical construction workers, several potentially complete exposure pathways have
been identified, including inhalation of ambient air (particulates and volatiles) and dermal
contact with and ingestion of surface and subsurface soil during construction. In addition,
construction workers may be required to enter or work in utility trenches that do not have
mechanical ventilation making the exposure potentially different than outdoor air (and more
similar to an indoor scenario). Potential exposures to groundwater are unlikely to be significant
because future intrusive activities to the water table likely would require dewatering of trenches
or excavations, thereby limiting dermal contact with groundwater by a future construction
worker. However, for the purpose of this focused HHRA, potential hypothetical exposures from
dermal contact with shallow groundwater and inhalation of volatiles when a trench is filled with
shallow groundwater are evaluated.

Nearby off-site residents could potentially be exposed to volatile constituents or dust
particulates during construction of the power plant. The exposure pathway considered
potentially complete for off-site residents includes inhalation of VOCs and particulates
potentially released during construction activities.

Following the completion of construction activities (i.e., during plant operations), off-site
residents also could potentially be exposed to volatile COPCs or dust particulates in ambient
air. However, potential exposures to volatile COPCs by off-site residents are not expected to
be significant because intrusive construction-related activities would have been completed and
the lack of residual sources given that detected concentrations of volatile constituents are
extremely low. Once the power plant is constructed, a majority of the site will be covered by
power blocks and associated infrastructure, buildings, tanks, pavement, gravel, and
compacted soil. Therefore, potential exposures from inhalation of particulates at an off-site
location also are expected to be insignificant. However, to account for the possibility that some
of the areas within the site may be exposed, inhalation of airborne particulates as dust is
guantitatively evaluated.

Off-site commercial/industrial workers could potentially be exposed to COPCs during both

construction and subsequent plant operations similar to off-site residents. The potential

exposure of off-site commercial/industrial workers, however, would be expected to be less
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than off-site residents due to shorter exposure frequencies and duration. Therefore, only the
potential exposure of off-site residents will be evaluated quantitatively in this focused HHRA.

For on-site workers during plant operations, potential exposures to COPCs in soil via dermal
contact, soil ingestion, and the inhalation of particulates in ambient air are not expected to be
significant because the majority of the site will be covered by power blocks and associated
infrastructure, buildings, tanks, pavement, gravel, and compacted soil. However, for the
purposes of this focused HHRA, these hypothetical pathways are evaluated (i.e., site soil is
assumed to be exposed and accessible). In addition, although there is no evidence of residual
sources given that detected concentrations are extremely low, volatile constituents detected in
soil and groundwater could hypothetically migrate through the unsaturated zone into ambient
air’ or through the concrete slab of the building foundation, and into indoor air of the enclosed
structure; these hypothetical exposure routes also are evaluated.

Finally, use of groundwater as a drinking water source is considered an incomplete exposure
pathway because shallow groundwater beneath the site is not considered a viable drinking
water source and municipal drinking water is readily available.

The overall approach of the focused HHRA is consistent with the Reasonable Maximum
Exposure (RME) approach as defined by U.S. EPA (1989). The RME approach is defined as
the “highest exposure that is reasonably expected to occur at the site.” Hypothetical exposure
point concentrations for each COPC in each media were estimated based on the 95 percent
upper confidence limit (95% UCL) or maximum concentration detected, whichever was lower
(U.S. EPA, 1992b and 2002a). Given that groundwater is present between 6 and 11 feet bgs
and subsurface soils could be redistributed at the land surface during excavation and grading,
only soil data collected from the top 10 feet were considered for the focused HHRA. A
summary of the hypothetical exposure point concentrations for the COPCs is presented in
Table 14. Backup documentation for the ProUCL calculations is presented in Appendix G.

Hypothetical indoor air concentrations for VOCs and semi-volatile PAHs from soil and
groundwater were estimated using the Johnson & Ettinger model (U.S. EPA, 2004a) for vapor
intrusion based on soil and groundwater data. Default assumptions regarding future building
conditions and subsurface soils were used as inputs to the model. The Johnson and Ettinger
model spreadsheets are presented in Appendix H.

Hypothetical exposure point concentrations for ambient air were estimated separately for
particulates and volatile constituents. For particulates, default particulate emission factors

4 Although not considered in the work plan, this pathway was conservatively evaluated quantitatively in this focused
HHRA.
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(PEF) for hypothetical construction workers, off-site residents during construction, and on-site
workers during plant operations were used. For volatile compounds, hypothetical soil exposure
point concentrations were used to estimate hypothetical ambient air concentrations using the
volatilization factor model outlined in U.S. EPA’s soil screening guidance (2002b).

The U.S. EPA’s Air Emission Model for Quiescent Surface Impoundments was used to
calculate the hypothetical air concentrations resulting from volatilization from groundwater
exposed during excavation activities (U.S. EPA, 1995). The vapor emission rate of organics
from the exposed groundwater is assumed to be proportional to the water concentration of the
solute and the mass transfer coefficient. The emission rates were then used in a box model to
calculate ambient air concentrations resulting from emissions from exposed groundwater. The
box model is a mass balance equation that is based on the concept of a theoretically enclosed
space over the area of interest and it assumes that vapors enter the box and are removed by
wind. These models were conservatively used to estimate ambient air concentrations for both
the hypothetical future construction worker and on-site worker.

The Annual Average Daily Dose (AADD) and Lifetime Average Daily Dose (LADD) are the
general parameters used to quantify hypothetical exposure in site risk assessments. The
AADD is used as a standard measure for characterizing long-term non-carcinogenic effects.
The LADD addresses hypothetical exposures that may occur over varying durations from a
single event to an average 70-year human lifetime and are used to estimate potential
carcinogenic risks. The equations for calculating AADD and LADD for ingestion and inhalation
exposures are those presented by the U.S. EPA in its 1989 RAGS guidance (U.S. EPA, 1989).
The AADD and LADD equations for hypothetical dermal exposures are taken from the 2004
RAGS dermal guidance (U.S. EPA, 2004b). The components of the equations for each
exposure pathway evaluated in this focused HHRA are presented in Appendix I.

Exposure parameters are quantitative estimates of the frequency, duration, and magnitude of
exposure to various media. The exposure parameters were selected from U.S. EPA guidance
or DTSC guidance as appropriate, or, when applicable, are based on site-specific factors. The
hypothetical exposure parameters are based primarily on conservative default values to
estimate hypothetical potential exposure and are presented in Tables 15 through 17.

5.3 TOXICITY ASSESSMENT
The toxicity assessment consists of two parts (U.S. EPA, 1989):

1. Hazard Identification evaluates available information regarding the potential for a
constituent to cause adverse health effects in exposed individuals; and
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2. Dose-Response Assessment estimates the relationship between the extent of
exposure and the increased likelihood and/or severity of adverse effects.

The associated toxicity criteria for the COPCs evaluated in the focused HHRA were selected
according to the following hierarchy:

a. Office of Environmental Health and Hazard Assessment (OEHHA), 2009, Cal-EPA,
Toxicity Criteria Database, OEHHA, on-line database;

b. U.S. EPA, 2009, Integrated Risk Information System (IRIS) on-line database;

c. U.S. EPA, 1997, Health Effects Assessment Summary Tables, FY-1997 Annual,
Office of Solid Waste and Emergency Response, Washington, D.C.;

d. U.S. EPA, 2008b, Regional Screening Levels for Chemical Contaminants at
Superfund Sites; and

e. U.S. EPA, 2004c, Region 9 Preliminary Remediation Goals PRGs.

In the event that a Reference Dose (RfD) or Slope Factor (SF) was not available for the oral or
inhalation route of exposure, the RfD or SF for the other route (oral if inhalation was absent,
inhalation if oral was absent) was used in the calculations. In addition, dermal toxicity values
were calculated for evaluating dermal exposure by adjusting the oral RfDs or SFs according to
U.S. EPA guidance (U.S. EPA, 2004b). For COPCs where no dermal adjustment is
recommended, the oral RfDs or SFs were used. The toxicity criteria are summarized in Tables
18 and 19.

Hypothetical acute effects were evaluated by comparing the maximum predicted
concentrations in air to available acute standards, such as the OEHHA acute Reference
Exposure Limits (RELs; OEHHA, 2008) for hazardous airborne substances. The acute REL is
a concentration level at or below which no adverse health effects to hypothetical human
populations, including sensitive subgroups, are anticipated for a one-hour exposure duration
on an intermittent basis. The acute RELs are applicable to risk characterization of air releases
of chemicals and are based on the most sensitive, relevant, adverse health effect reported in
the medical and toxicological literature. Because margins of safety have been included in the
RELs, exceeding the REL does not automatically indicate an adverse health impact.

54 RISk CHARACTERIZATION

Risk characterization represents the final step in the risk assessment process. In this step, the
results of the hypothetical exposure and toxicity assessments are integrated into quantitative
or qualitative estimates of potential health risks. Potential noncarcinogenic health effects and
carcinogenic health risks are characterized separately.
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54.1 Noncarcinogenic Health Effects

Potential adverse noncarcinogenic health effects are evaluated using the hazard index (HI)
approach as recommended by U.S. EPA (1989). The first step in this approach is to compare
the AADD for each constituent to the appropriate RfD. This comparison is expressed in terms
of a “hazard quotient,” which is calculated as follows:

. AADD,
Hazard Quotient, = ————
RfD,

Where: i = individual constituents
AADD = annual average daily dose (mg/kg-day)
RfD = reference dose (mg/kg-day)

A hazard quotient less than or equal to 1 indicates that the predicted exposure to that
constituent should not result in an adverse noncarcinogenic health effect (U.S. EPA, 1989). In
cases where individual constituents potentially act on the same organs or result in the same
health endpoint (e.g., respiratory irritants), potential additive effects may be addressed by
calculating a HI as follows:

HazardIndex = Zn: Hazard Quotient;
i=1

A HI of less than or equal to 1 indicates acceptable levels of exposure for constituents having
an additive effect. In this focused HHRA, a screening-level HI was calculated by summing the
hazard quotients for all constituents, regardless of toxic endpoint, as recommended by agency
guidance (U.S. EPA, 1989). This approach is generally believed to overestimate the potential
for noncarcinogenic health effects due to simultaneous exposure to multiple constituents
because it does not account for different toxic endpoints (U.S. EPA, 1989; National Research
Council, 1988; Risk Commission, 1997; Seed, et al., 1995). However, it can be used as a
screening tool to rapidly identify those exposure scenarios for which exposure to multiple
constituents does not pose a noncarcinogenic health risk.

Table 20 presents available acute RELSs to predicted concentrations in air as a result of
construction activities. Acute RELs are only available for methylene chloride and xylenes. The
results of the comparison indicate that the levels of volatile constituents predicted in air do not
pose a significant on-site or off-site risk to human health.

Summary hazard indexes are presented in Tables 21 through 24; the calculations supporting
these values are presented in Appendix I. The results of the noncarcinogenic risk
characterization for the potential hypothetically exposed populations are summarized below:
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For the future construction worker, the hazard index is 0.3.

For the future off-site resident during plant construction, the hazard index is 0.5.

For the future on-site worker during plant operations, the hazard index is 0.03.

For future off-site resident during plant operations, the hazard index is 0.002.

5.4.2 Carcinogenic Effects

Carcinogenic health risks are defined in terms of the increased probability of an individual
developing cancer as the result of exposure to a given constituent at a given concentration. As
required by Cal-EPA and U.S. EPA (1989), lifetime excess cancer risks are estimated as
follows:

Lifetime Excess Cancer Risk; = LADD; x SF;

Where: i = individual constituents
LADD = Lifetime average daily dose (mg/kg-day)
SF = Slope factor (mg/kg-day)™

As with hazard indices, the estimated excess cancer risks for each constituent and exposure
route are summed regardless of toxic endpoint to estimate the total excess cancer risk for the
exposed individual.

Regulatory agencies such as Cal-EPA and U.S. EPA have defined what is considered an
acceptable level of risk in similar though slightly different ways. The U.S. EPA considers
1x10® to 1x10™ to be the target range for acceptable risks at sites where remediation is
considered (U.S. EPA, 1990a and 1990b). Estimates of lifetime excess cancer risk associated
with exposure to constituents of less than one-in-one-million (1x10°) are considered to be so
low as to not warrant any further investigation or analysis (U.S. EPA, 1990a).

Within the State of California, Cal-EPA also tends to work within the same target range for
acceptable risks. Cal-EPA follows the California Health and Safety Code where response
actions are to be based upon and be no less stringent than the requirements established by
the National Contingency Plan (NCP). According to the NCP, as adopted by the U.S. EPA,
“acceptable exposure levels are generally concentration levels that represent an excess upper
bound lifetime cancer risk to an individual of between 10 and 10°® using information on the
relationship between dose and response. The 10°risk level shall be used as a point of
departure. From this point of departure other site-specific risk management decisions are
taken into account to justify a higher acceptable risk threshold within the 10° to 10 range.
The final determination of the acceptable risk threshold is generally made on a site-specific
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basis by the lead regulatory agency.” Because the future site use will be industrial (i.e., a
power plant) a cumulative cancer risk level of 1x107 is deemed appropriate.

It should be noted that cancer risks in the 1x10® to 1x10™ range or higher do not necessarily
mean that adverse health effects will be observed. Current methodology for estimating the
carcinogenic potential of constituents is believed to not underestimate the true risk, but could
overestimate the true risk due to compounded conservative assumptions and calculations.

The summary of total estimated theoretical lifetime excess cancer risks are presented in
Tables 25 through 28; the calculations supporting these values are presented in Appendix I.
A summary of the results of the theoretical carcinogenic risk characterizations for the potential
hypothetically exposed populations evaluated is presented below.

e For the future construction worker, the theoretical excess lifetime cancer risk
estimate is 7x10”, and is below the de minimis risk level.

o For the future off-site resident during plant construction, the theoretical excess
lifetime cancer risk estimate is 9x107, and is below the de minimis risk level.

e For the future on-site worker during plant operations, the theoretical excess lifetime
cancer risk estimate is 4x10°°, which is between the acceptable risk range of 1x10°
to 1x10™, and below the 1x107 target risk level deemed acceptable for an industrial
site. Carcinogenic PAHs from incidental soil ingestion and dermal contact are the
primary COPCs and pathways contributing to the theoretical cancer risk estimate.

o For the future off-site resident during plant operations, the theoretical excess
lifetime cancer risk estimate is 7x10™°, and is below the de minimis risk level.

5.4.3 Uncertainties

As in any risk assessment, the estimates of risk have many associated uncertainties. The
procedures used in the focused HHRA result in conditional estimates of hypothetical risk that
incorporate assumptions concerning chemical toxicity and human exposure and unavoidable
uncertainties. These elements may result in the underestimation or overestimation of risks and
hazards. To be health protective, the types of assumptions used in the focused HHRA were
conservative. To the extent possible, site-specific factors were incorporated into the focused
HHRA. As a result of these inherent uncertainties, the risk assessment should not be
construed as presenting absolute risks or hazards. Rather, it is a conservative analysis
intended to indicate the potential for adverse health impacts to occur based on a hypothetical
reasonable maximum exposure.

55 HUMAN HEALTH RISK ASSESSMENT CONCLUSIONS

Potential noncarcinogenic hazard indices and theoretical excess lifetime cancer risks were
estimated quantitatively for the following potential hypothetically exposed populations:
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construction/utility workers and off-site residents during construction, and future on-site
workers and future off-site residents during plant operations. It was determined that the risks to
off-site workers would be lower than those to hypothetical off-site residents. Because the risks
to hypothetical off-site residents during construction and during plant operations are below the
de minimis risk levels, potential risks and hazards to off-site workers were not quantitatively
evaluated in this focused HHRA. The results of the focused HHRA (Table 29) are summarized
below.

Future Construction Worker

For the hypothetical construction worker, both the HI (0.3) and the theoretical excess lifetime
cancer risk estimate (7x107) are below the target hazard index of 1 and at the 1x10° de
minimis risk level, respectively.

Off-Site Resident during plant construction

For the hypothetical off-site residential receptor, both the HI (0.5) and the theoretical lifetime
excess carcinogenic risk estimate (9x107) are below the target hazard index of 1 and at the
1x10® de minimis risk level, respectively.

Future On-site Worker during plant operations

For the hypothetical future on-site worker, the HI (0.03) is below the target hazard index of 1
and the theoretical lifetime excess cancer risk estimate (4x107°) is above the 1x10° de minimis
risk level but within the acceptable risk range (1x10™to 1x10°) and below the 1x10~ target risk
level deemed acceptable for an industrial site. The primary constituents contributing to the
overall risk estimates are the carcinogenic PAHSs.

Off-Site Resident during plant operations

For the hypothetical off-site residential receptor, the HI (0.002) and the theoretical lifetime
excess carcinogenic risk estimate (7x10™°) are below the target hazard index of 1 and at the
1x10° de minimis risk level, respectively.

6.0 DISCUSSION

The primary findings of the focused investigation and risk assessment with respect to the
objectives are presented below:

e Assess impacts from the tanks along the northern site boundary: Analytical
results demonstrate no significant impacts from the ASTs.

AMEC Geomatrix, Inc.

X:\15000s\15317.00014000 REGULATORY\Supp Inv Rpt and HRA\1-Text,Covers\FINAL Focused Inv and HHRA 011510_use this.doc 18



ame

e Assess potential PCB impacts to soil and groundwater as a result of the
reported historical oil-filled circuit breaker explosions at the PG&E
switchyard: No PCBs were detected in soil and groundwater samples collected
along the southern boundary of the site, adjacent to the PG&E switchyard.

e Assess potential impacts from off-site run-on in the construction yard area:
Analytical results demonstrate no significant impacts in surface soil adjacent to
storm drains that may receive off-site run on in the construction yard area.

e Assess potential health risks associated with chemicals present in site soil
and groundwater: The results of the focused HHRA indicate that the estimated
noncarcinogenic hazards are below the target hazard index of 1. The estimated
hypothetical lifetime excess cancer risk are below the 1x10°® de minimis risk level
for all receptors evaluated except the future hypothetical on-site worker. Under a
conservative assumption that soil is left exposed following the completion of
construction activities for the Power Plant and assuming that incidental ingestion
and dermal contact with soil occur, the estimated theoretical lifetime excess cancer
risk for a hypothetical future on-site worker is 4x107®. This estimate is above the de
minimis risk but within the acceptable regulatory risk range and below the
cumulative cancer risk of 1x10”; a level deemed appropriate for the site, which is
planned for redevelopment as an industrial power generation facility. The primary
chemicals contributing to the theoretical cumulative health risk estimate are
carcinogenic PAHs in soll, particularly from sample locations SB-10, CB5-005, and
CB5-006 (from the previous investigation) both located along the southeast site
boundary. Although the highest concentrations were detected at 3 feet bgs, the risk
calculations are based on the conservative assumptions that deeper soil can be
brought to the surface where potential hypothetical receptors can be exposed.

7.0 LIMITATIONS

The results of the focused HHRA are based on current conditions and existing analytical data
collected from the site. A re-evaluation of potential human health risks at the site may be
required if site use or conditions change significantly. However, the focused HHRA has been
prepared in a manner consistent with that generally used in agency guidance at the time it was
prepared. It is likely that risk assessment methods and data identifying and quantifying the
toxicity of chemicals will improve with time. Should site use, conditions, or toxicity criteria
change, the information and conclusions in this report may no longer apply.
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TABLE 1

SAMPLING PROGRAM
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

amec”

TPHd with [ TPHmo with
Sampling Sample Depths Silica Gel Silica Gel
Location® Objective Media (feet bgs) Cleanup Cleanup PAHs PCBs VOCs Metals
) Assess groundwater quality i
SB-1 between Tanks 1 & 2 and river GW 19-24 X X X X
Assess groundwater quality
2 -
SB-2 between Tanks 1 & 2 and river W 16.5-20 X X X X
} Assess groundwater quality )
SB-3 between Tanks 1 & 2 and river W 12-16 X X X X
) Assess groundwater quality .
SB-4 between Tanks 1 & 2 and river W 9-14 X X X X
Assess potential impacts to soil due 0.5-1.0 X X X X X
SB-5 to historical circuit breaker Soil
explosions 1.5-2.0 X X X X X
Assess potential impacts to soil due 0.5-1.0 X X X X X
SB-6 to historical circuit breaker Soil
exp|0$i0ns 1.5-2.0 X X X X X
Assess potential impacts to soil and Soil 22;8 § § é i i
SB-7 groundwater due to historical circuit e
breaker explosions 3.0-3.5 X X
GW 3.5-8.5 X X X X X
Assess potential soil impacts near
storm drains as a result of run-on 0-0.5 X X X X X
SB-8 and assess potential impacts to soil Soil
due to _hlstorlcal circuit breaker 0.5-1.0 X X X
explosions
Assess potential impacts to soil due 0.5-1.0 X X X X
SB-9 to historical circuit breaker Soil
explosions 25-3.0 X X
Assess potential impacts to soil due ]
SB-10 to historical circuit breaker Soil 0.5-10 X X X X
explosions 2.5-3.0 X X
Assess potential impacts to soil due
. 0.5-1.0 X X X X
SB-11 to historical circuit breaker Soil
explosions 2.5-3.0 X
SB-12 Assess p(_)tennal soil impacts near Soil 0-05 X X X X X
storm drains as a result of run-on
SB-13 Assess p(_)tennal soil impacts near Soil 0-05 X X X X X
storm drains as a result of run-on
SB-14 Assess p(_)tennal soil impacts near Soil 0.5-1.0 X X X X X
storm drains as a result of run-on
SB-15 Assess pc_)tentlal soil impacts near Soil 0-05 X X X X X
storm drains as a result of run-on
highlighing denotes an analyses or a sample that is not included in the work plan.
Analysis:

Samples were analyzed for: TPHd and TPHmo using EPA Method 8015M with silica gel cleanup; PCBs using EPA Method 8082 on a dry-weight basis, VOCs
using EPA Method 8260B, PAHSs using EPA Method 8270C-SIM; Title 22 metals using EPA Methods 6020/7471A (groundwater and soil); and select metals
using EPA Methods 200.8/7470 (groundwater).

Notes:

* sample locations are shown on Figure 3.
2 A blind duplicate groundwater sample was collected at the SB-2 location and labeled SB-20-GW.

Abbreviations:

EPA = U. S. Environmental Protection Agency
bgs = feet below ground surface

PAHSs = polynuclear aromatic hydrocarbons
PCBs = polychlorinated biphenyls

SIM = seletive ion mode

TPHd = total petroleum hydrocarbons quantified as diesel
TPHmo = total petroleum hydrocarbons quantified as motor oil
VOCs = volatile organic compounds
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TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS -

PETROLEUM HYDROCARBONS, VOCs, AND PCBs*
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Results reported in milligrams per kilogram (mg/kg)

Petroleum Hydrocarbons
Sample
Sample Depth
Location Date (feet bgs) TPHd TPHmMo VOCs 2 PCBs 2
1.0 <10 <10 All ND All ND
SB-5 12/14/2009 2.0 <10 <10 All ND All ND
SB-6 12/14/2009 1.0 <10 <10 All ND All ND
2.0 <10 <10 All ND All ND
1.0 <10 12 AllND 3 All ND
SB-7 12/15/2009 2.0 <10 <10 All ND All ND
3.5 <10 <10 --- ---
B8 12/15/2009 05 <10 <10 All ND
1.0 <10 <10 --- All ND
<B.o 12/114/2009 1.0 <10 <10 All ND
3.0 --- --- --- All ND
SB-10 12/14/2009 10 <10 24 AIIND
3.0 --- --- --- All ND
SB-11 12/15/2009 1.0 <10 25 --- All ND
SB-12 12/14/2009 0.5 <10 36 --- All ND
SB-13 12/14/2009 0.5 <10 <10 --- All ND
SB-14 12/14/2009 1.0 <10 48 --- All ND
SB-15 12/14/2009 0.5 <10 120 - All ND
Notes

1. Samples collected by AMEC Geomatrix, Inc., and analyzed by Creek Environmental Laboratories, Inc.,
of San Luis Obispo, California for TPHd (carbon range C,, through C,5) and TPHmo (carbon range Cs
through C,0) using EPA Method 8015 with silica gel cleanup; VOCs using EPA Method 8260B; and PCBs
using EPA Method 8082 on a dry-weight basis. Detected concentrations are shown in bold.

. Full list of VOC and PCB analytes are included in Appendix E.

3. Methylene chloride was detected at 0.051mg/kg in the sample; however, the laboratory indicated this is
likely due to laboratory contamination. Therefore, methylene chloride is considered to be not detected above
0.051 mg/kg.

N

Abbreviations

--- = not analyzed

< = constituent not detected above indicated reporting limit
bgs = below ground surface

EPA = U.S. Environmental Protection Agency

PCBs = polychlorinated biphenyls

TPHd = total petroleum hydrocarbons quantified as diesel
TPHmo = total petroleum hydrocarbons quantified as motor oil
VOCs = volatile organic compounds
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TABLE 3

SOIL SAMPLE ANALYTICAL RESULTS - POLYNUCLEAR AROMATIC HYDROCARBONS!
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Results reported in milligrams per kilogram (mg/kg

Sample Benzo- Benzo(b)-| Benzo(k)- Dibenz- Indeno-

Sample Depth [Acenaph-| Acenaph-| Anthra- (ghi)- Benzo(a)- [Benzo(a)-| fluoran- | fluoran- (a,h)an- | Fluoran- (1,2,3-cd)-| Naphtha- | Phenan- B(a)P
Location Date (feet bgs)| thene thylene cene perylene | anthracene| pyrene thene thene |Chrysene| thracene| thene | Fluorene| pyrene lene threne Pyrene TEQ?
SB-8 12/15/2009 0.5 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 0.023 0.016 0.024 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.099

SB-9 12/14/2009 1.0 <0.010 <0.010 <0.010 0.018 0.023 0.022 0.015 0.019 0.026 <0.010 0.033 <0.010 0.014 <0.010 0.014 0.062 0.124

3.0 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NC

sB-10 | 12/14/2009 1.0 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NC

3.0 <0.500 4.9 2.5 2.5 27 8.6 2.5 2.3 32 1.1 29 0.50 <0.500 0.65 5.3 62 73.75

SB-11 | 12/15/2009 1.0 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NC

3.0 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 NC

SB-12 | 12/14/2009 0.5 <0.010 <0.010 <0.010 0.051 0.017 0.035 0.026 0.031 0.029 <0.010 0.021 <0.010 0.038 <0.010 <0.010 0.036 0.181

SB-13 | 12/14/2009 0.5 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 NC

SB-14 | 12/14/2009 1.0 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.031 NC

SB-15 | 12/14/2009 0.5 <0.010 <0.010 <0.010 <0.010 <0.010 0.018 0.011 <0.010 0.017 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 0.014 0.066

Notes
1. Samples collected by AMEC Geomatrix, Inc., and analyzed by Creek Environmental Laboratories, Inc., of San Luis Obispo, California, for PAHs using EPA Method 8270C-SIM. Detected concentrations are shown inbold.
2. Benzo(a)pyrene TEQs were calculated for each sample that had at least one carcinogenic PAH detection above laboratory reporting limit. All results for non-detected carcinogenic PAHs were set at half of the

detection limit. The equivalent is calculated using TEFs, adjusting the toxicity of the carcinogenic PAHs to the TEQ of benzo(a)pyrene.

Abbreviations

< = constituent not detected above indicated reporting limit
B(a)p = benzo(a)pyrene

bgs = below ground surface

EPA = U.S. Environmental Protection Agency

NC = not calculated

PAHSs = polynuclear aromatic hydrocarbons

SIM = selective ion monitoring

TEF = toxic equivalency factor

TEQ = toxic equivalency
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TABLE 4

SOIL SAMPLE ANALYTICAL RESULTS - METALS"
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Results reported in milligrams per kilogram (mg/kg

Sample

Sample Depth
Location Date (feet bgs)|Antimony| Arsenic | Barium [Beryllium|[Cadmium| Chromium | Cobalt | Copper Lead Mercury | Molybdenum [ Nickel [Selenium| Silver | Thallium | Vanadium Zinc
SB-5 12/14/2009 1.0 <0.4 24 81 <0.4 <0.4 17 5.2 10 6.6 <0.04 <0.4 20 <0.5 <0.4 <0.4 26 36
2.0 <0.4 1.7 59 <0.4 <0.4 17 4.9 8.2 3.0 <0.04 <0.4 17 <0.5 <0.4 <0.4 24 22
1.0 <0.4 2.6 76 <0.4 <0.4 22 6.0 13 15 <0.04 0.4 23 <0.5 <0.4 <0.4 32 54
SB-6 12/14/2009 2.0 <0.4 1.2 54 <0.4 <0.4 16 4.6 6.9 2.4 <0.04 <0.4 16 <0.5 <0.4 <0.4 20 19
1.0 <0.4 3.2 59 <0.4 <0.4 18 4.9 10 14 <0.04 0.4 22 <0.5 <0.4 <0.4 26 56
SB-7 12/15/2009 2.0 <0.4 1.3 45 <0.4 <0.4 13 4.2 6.5 2.3 <0.04 <0.4 15 <0.5 <0.4 <0.4 19 17
SB-8 12/15/2009 0.5 <0.4 1.8 35 <0.4 <0.4 13 3.8 6.2 2.9 <0.04 0.5 16 <0.5 <0.4 <0.4 19 17
SB-12 12/14/2009 0.5 <0.4 2.5 160 <0.4 <0.4 42 11 22 3.3 0.05 0.7 43 <0.5 <0.4 <0.4 40 30
SB-13 12/14/2009 0.5 <0.4 2.4 180 <0.4 <0.4 41 9.4 20 4.3 <0.04 <0.4 36 <0.5 <0.4 <0.4 39 28
SB-14 12/14/2009 1.0 <0.4 1.7 75 <0.4 <0.4 27 12 37 5.3 0.24 <0.4 28 <0.5 <0.4 <0.4 46 38
SB-15 12/14/2009 0.5 <0.4 0.5 15 <0.4 <0.4 59 16 80 4.0 0.29 0.4 18 <0.5 <0.4 <0.4 95 17

Notes

1. Samples collected by AMEC Geomatrix, Inc., and analyzed by Creek Environmental Laboratories, Inc., of San Luis Obispo, California, for Title 22 metals using EPA Method 6020/7471A. Detected concentrations are shown inbold.

Abbreviations

< = constituent not detected above indicated reporting limit
bgs = below ground surface

EPA = U.S. Environmental Protection Agency
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TABLE 5

GROUNDWATER SAMPLE ANALYTICAL RESULTS -

PETROLEUM HYDROCARBONS, VOCs, and PCBs *
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Results reported in micrograms per liter (ug/L)

Sample Location Date TPHd TPHmMoO VOCs ? PCBs ?
SB-1 12/15/2009 <50 <100 All ND --
SB-2 12/15/2009 <50 <100 All ND ---
SB-2 (dup) ® 12/15/2009 | <50 <100 All ND
SB-3 12/15/2009 <50 <100 All ND ---
SB-4 12/14/2009 <50 <100 AllND ---
SB-7 12/15/2009 <50 UJ <100 UJ All ND All ND
Notes

1. Samples collected by AMEC Geomatrix, Inc., and analyzed by Creek Environmental
Laboratories, Inc., of San Luis Obispo, California for TPHd (carbon range C,, through Css)
and TPHmo (carbon range C,5 through C,;) using EPA Method 8015 with silica gel cleanup;
VOCs using EPA Method 8260B; and PCBs using EPA Method 8082.

2. Full list of VOC and PCB analytes are included in Appendix E.

3. A blind duplicate of sample SB-2 was collected and labeled SB-20-GW.

Abbreviations

< = constituent not detected above indicated reporting limit

--- = not analyzed

dup = duplicate sample

EPA = U.S. Environmental Protection Agency

PCBs = polychlorinated biphenyls

TPHd = total petroleum hydrocarbons quantified as diesel

TPHmo = total petroleum hydrocarbons quantified as motor oil

VOCs = volatile organic compounds

UJ = The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitaion limit is approximate.
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TABLE 6

GROUNDWATER SAMPLE ANALYTICAL RESULTS - METALS
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Results reported in micrograms per liter (ug/L)

Sample
Location Date Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Mercury Molybdenum Nickel
SB-1 12/15/2009 <8 <8 74 <8/<1 <8/<1 13 <8/<2 <8/5 <8/3 <0.5/<0.2 <8 <8
SB-2 12/15/2009 <8 <8 86 <8/<1 <8/<1 <8 <8/1 <8/<1 <8/<1 <0.5/<0.2 <8 <8
SB-2 (dup) 12/15/2009 <8 <8 74 <8/<1 <8/<1 8 <8/1 <8/<1 <8/<1 <0.5/<0.2 16 9
SB-3 12/15/2009 <8 65 55 <8/<1 <8/<1 46 <81/3 <8/6 <81/2 <0.5/<0.2 14 16
SB-4 12/14/2009 <8 21 15 <8/<1 <8/<1 26 <8 /<2 <8/2 <8/<1 <0.5/<0.2 17 <8
SB-7 12/15/2009 <8 <8 51 <8/<1 <8/<1 21 <8 /<2 <8/2 <8/1 <0.5/<0.2 <8 8
Sample
Location Date Selenium Silver Thallium Vanadium Zinc
SB-1 12/15/2009 <8/<1 <8/<l1 <8/<1 <10 <80
SB-2 12/15/2009 <8/<1 <8/<1 <8/<1 <8 <80
SB-2 (dup) 2 12/15/2009 <8/<1 <8/<1 <8/<1 <8 <80
SB-3 12/15/2009 <8/<1 <8/<1 <8/<1 180 <80
SB-4 12/14/2009 <8/<1 <8/<1U® <8/<1 68 <80
SB-7 12/15/2009 <8/3 <8/<1 <8/<1 19 <80
Notes

1. Samples collected by AMEC Geomatrix, Inc., and analyzed by Creek Environmental Laboratories, Inc., of San Luis Obispo, California, for Title 22 metals using EPA Method 6020/7471A. Select metals

(beryllium, cadmium, cobalt, copper, lead, selenium, silver, and thallium) were also analyzed using EPA Method 200.8 and mercury was analyzed using EPA Method 7470 to achieve lower reporting limits;
results for these metals analyses are shown after the "/". Detected concentrations are shown in bold. Samples were filtered in the field using a 0.45-micron filter prior to collection and analysis.
2. A blind duplicate of sample SB-2 was collected and labeled SB-20-GW.
3. Silver was detected in sample SB-4-GW and the laboratory blank at the method detection limit of 0.1 pg/L. This result was flagged with a "U" to indicate that silver is considered not detected above the laboratory reporting limit.

Abbreviations

< = constituent not detected above indicated reporting limit
dup = duplicate sample
EPA = U.S. Environmental Protection Agency

U = The analyte was analyzed for, but was not detected above the reported sample quantitaion limit.
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STATISTICAL SUMMARIES OF CONSTITUENTS IN SOIL

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

All concentrations in milligrams per kilogram (mg/kg)

Minimum | Maximum
Number of [ Number of | Minimum | Maximum | Reporting | Reporting | Detection

Chemical Count Detects | Non-Detects| Detection | Detection Limit Limit Frequency
Metals

Antimony 67 0 0 ND ND 0.4 6 0%
Arsenic 67 67 67 0.5 6.9 0 0 100%
Barium 67 67 67 15 394 0 0 100%
Beryllium 67 0 0 ND ND 0.4 0.5 0%
Cadmium 67 0 0 ND ND 0.4 2 0%
Chromium 67 67 67 7.7 630 0 0 100%
Cobalt 67 67 67 25 17 0 0 100%
Copper 67 67 67 3.8 80 0 0 100%
Iron 3 3 3 6700 9600 0 0 100%
Lead 67 67 67 1 30 0 0 100%
Mercury 67 20 20 0.011 0.41 0.04 0.05 30%
Molybdenum 67 5 5 0.4 0.7 0.4 10 7%
Nickel 67 67 67 5.6 400 0 0 100%
Selenium 67 1 1 1.6 1.6 0.5 1 1%
Silver 67 0 0 ND ND 0.4 2 0%
Thallium 67 1 1 15 15 0.4 1 1%
Vanadium 67 67 67 12 95 0 0 100%
Zinc 67 59 59 14 79 13 21 88%

Total Petroleum Hydrocarbons (TPH)

Total Extractable

Hydrocarbons 152 93 59 0.59 1900 1 30 61%
TPHd 10 0 10 ND ND 10 10 0%
TPHmMo 10 4 6 24 120 10 10 40%
\Volatile Organic Compounds (VOCs)

Benzene 59 0 59 ND ND 0.001 0.005 0%
Bromobenzene 59 0 59 ND ND 0.001 0.005 0%
Bromoform 59 0 59 ND ND 0.001 0.005 0%
Bromomethane 59 0 59 ND ND 0.001 0.01 0%
Bromodichloromethane 59 0 59 ND ND 0.001 0.005 0%
n-Butylbenzene 59 0 59 ND ND 0.001 0.005 0%
sec-Butylbenzene 59 0 59 ND ND 0.001 0.005 0%
tert-Butylbenzene 59 0 59 ND ND 0.001 0.005 0%
Carbon Tetrachloride 59 0 59 ND ND 0.001 0.005 0%
Bromochloromethane 59 0 59 ND ND 0.001 0.005 0%
Chloroethane 59 0 59 ND ND 0.001 0.01 0%
Chloromethane 59 0 59 ND ND 0.001 0.01 0%
2-Chlorotoluene 59 0 59 ND ND 0.001 0.005 0%
4-Chlorotoluene 59 0 59 ND ND 0.001 0.005 0%
Chloroform 59 0 59 ND ND 0.001 0.005 0%
1,2-dibromo-3-

chloromethane 59 0 59 ND ND 0.001 0.005 0%
Dibromochloropropane 59 0 59 ND ND 0.001 0.005 0%
1,2-Dichlorobenzene 59 0 59 ND ND 0.001 0.01 0%
1,3-Dichlorobenzene 59 0 59 ND ND 0.001 0.01 0%
1,4-Dichlorobenzene 59 0 59 ND ND 0.001 0.01 0%
Dichlorodifluoromethane 59 0 59 ND ND 0.001 0.01 0%
1,1-Dichloroethane 59 0 59 ND ND 0.001 0.005 0%
1,2-Dichloroethane 59 0 59 ND ND 0.001 0.005 0%
1,1-Dichloroethene 59 0 59 ND ND 0.001 0.005 0%

AMEC Geomatrix, Inc.
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TABLE 7

All concentrations in milligrams per kilogram (mg/kg)

amec”

STATISTICAL SUMMARIES OF CONSTITUENTS IN SOIL
Marsh Landing Generating Station

Mirant Contra Costa Power Plant

Contra Costa County, California

Minimum | Maximum
Number of [ Number of | Minimum | Maximum | Reporting | Reporting | Detection
Chemical Count Detects | Non-Detects| Detection | Detection Limit Limit Frequency
cis-1,2-Dichloroethene 59 0 59 ND ND 0.001 0.005 0%
trans-1,2-Dichloroethene 59 0 59 ND ND 0.001 0.005 0%
1,2-Dichloropropane 59 0 59 ND ND 0.001 0.005 0%
1,3-Dichloropropane 59 0 59 ND ND 0.001 0.005 0%
2,2-Dichloropropane 59 0 59 ND ND 0.001 0.005 0%
1,1-Dichloropropene 59 0 59 ND ND 0.001 0.005 0%
Ethylbenzene 59 0 59 ND ND 0.001 0.005 0%
Ethylene Dibromide 53 0 53 ND ND 0.005 0.005 0%
Hexachlorobutadiene 59 0 59 ND ND 0.001 0.005 0%
Iso-propylbenzene 59 0 59 ND ND 0.001 0.005 0%
p-Iso-propyltoluene 59 1 58 0.0028 0.0028 0.001 0.005 2%
Methylene Chloride 59 21 38 0.0033 0.019 0.006 0.051 36%
Methylene Bromide 53 0 53 ND ND 0.005 0.005 0%
Chlorobenzene 59 0 59 ND ND 0.001 0.005 0%
Naphthalene 59 0 59 ND ND 0.005 0.02 0%
n-Propylbenzene 59 0 59 ND ND 0.001 0.005 0%
Styrene 59 0 59 ND ND 0.001 0.005 0%
1,1,1,2-Tetrachloroethane 59 0 59 ND ND 0.001 0.005 0%
1,1,2,2-Tetrachloroethane 59 0 59 ND ND 0.001 0.005 0%
Tetrachloroethene 59 0 59 ND ND 0.001 0.005 0%
Toluene 59 0 59 ND ND 0.001 0.005 0%
1,2,3-Trichlorobenzene 59 0 59 ND ND 0.001 0.005 0%
1,2,4-Trimethylbenzene 59 1 58 0.0064 0.0064 0.001 0.005 2%
1,1,1-Trichloroethane 59 0 59 ND ND 0.001 0.005 0%
1,1,2-Trichloroethane 59 0 59 ND ND 0.001 0.005 0%
Trichloroethene 59 0 59 ND ND 0.001 0.005 0%
Trichlorofluoromethane 59 0 59 ND ND 0.001 0.005 0%
1,2,3-Trichloropropane 59 0 59 ND ND 0.001 0.005 0%
1,2,4-Trichlorobenzene 59 0 59 ND ND 0.001 0.005 0%
1,3,5-Trimethylbenzene 59 1 58 0.0053 0.0053 0.001 0.005 2%
Vinyl Chloride 59 0 59 ND ND 0.001 0.005 0%
Xylene (Mixed Isomers) 59 1 58 0.0021 0.0021 0.001 0.005 2%
2-Chloroethylvinyl Ether 6 0 6 ND ND 0.03 0.1 0%
Dibromomethane 6 0 6 ND ND 0.001 0.005 0%
cis-1,3-Dichloropropene 6 0 6 ND ND 0.001 0.005 0%
trans-1,3-Dichloropropene 6 0 6 ND ND 0.001 0.005 0%
Methyl tert-butyl ether 6 0 6 ND ND 0.001 0.005 0%
Polycyclic Aromatic Hydrocarbons (PAHS)
Acenaphthene 150 2 148 1.6 9 0.01 10 1%
Acenaphthylene 150 1 149 4.9 4.9 0.01 200 1%
Anthracene 150 1 149 25 25 0.01 10 1%
Benzo(ghi)perylene 150 7 143 0.018 2.5 0.01 10 5%
Benzo(a)anthracene 150 7 143 0.017 27 0.01 10 5%
Benzo(a)pyrene 150 10 140 0.012 8.6 0.01 25 7%
Benzo(b)fluoranthene 150 10 140 0.011 25 0.01 10 7%
Benzo(k)fluoranthene 150 6 144 0.016 2.3 0.01 10 4%
Chrysene 150 9 141 0.017 32 0.01 10 6%
Dibenz(a,h)anthracene 150 7 143 0.051 2.9 0.01 5 5%
Fluoranthene 150 9 141 0.012 29 0.01 5 6%
Fluorene 150 1 149 0.5 0.5 0.01 10 1%

\\oad-fs1\doc_safe\15000s\15317.000\4000 REGULATORY\Supp Inv Rpt and HRA\2-Tables\tab 7 and 8 summary of all constituents 010610.xls

AMEC Geomatrix, Inc.
Page 2 of 3




TABLE 7

All concentrations in milligrams per kilogram (mg/kg)

amec”

STATISTICAL SUMMARIES OF CONSTITUENTS IN SOIL

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Minimum | Maximum

Number of [ Number of | Minimum | Maximum | Reporting | Reporting | Detection
Chemical Count Detects | Non-Detects| Detection | Detection Limit Limit Frequency
Indeno(1,2,3-cd)pyrene 150 5 145 0.014 2.1 0.01 6 3%
Naphthalene 150 2 148 0.65 7 0.01 5 1%
Phenanthrene 150 4 146 0.014 13 0.01 5 3%
Pyrene 150 10 140 0.01 62 0.01 5 7%

Polychlorinated Biphenyls (PCBs)

Aroclor 1016 33 0 33 ND ND 0.033 0.05 0%
Aroclor 1221 33 0 33 ND ND 0.067 0.08 0%
Aroclor 1232 33 0 33 ND ND 0.033 0.05 0%
Aroclor 1242 33 0 33 ND ND 0.033 0.05 0%
Aroclor 1248 33 0 33 ND ND 0.033 0.05 0%
Aroclor 1254 33 0 33 ND ND 0.033 0.05 0%
Aroclor 1260 33 0 33 ND ND 0.033 0.05 0%

Abbreviations

ND = not detected
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TABLE 8

All concentrations in micrograms per liter (ug/L)

amec”

STATISTICAL SUMMARIES OF CONSTITUENTS IN GROUNDWATER

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Minimum | Maximum
Number of| Number of | Minimum | Maximum | Reporting | Reporting | Detection
Chemical Count Detects | Non-Detects | Detection | Detection Limit Limit Frequency
Metals
Antimony 12 0 0 ND ND 8 60 0%
Arsenic 13 7 7 21 65 8 10 54%
Barium 12 5 5 15 86 8 200 42%
Beryllium 12 0 0 ND ND 1 5 0%
Cadmium 12 0 0 ND ND 1 20 0%
Calcium 0 0 0 ND ND 0 0 0%
Chromium 12 5 5 8 46 8 30 42%
Cobalt 12 3 3 1 3 2 50 25%
Copper 12 6 6 2 34 1 25 50%
Iron 1 1 1 71 71 0 0 100%
Lead 12 3 3 2 3 1 5 25%
Magnesium 0 0 0 ND ND 0 0 0%
Manganese 0 0 0 ND ND 0 0 0%
Mercury 12 0 0 ND ND 0.2 0.5 0%
Molybdenum 12 4 4 14 66 8 100 33%
Nickel 12 4 4 8 41 8 40 33%
Potassium 0 0 0 ND ND 0 0 0%
Selenium 12 2 2 3 14 1 50 17%
Silver 12 0 0 ND ND 1 20 0%
Sodium 0 0 0 ND ND 0 0 0%
Thallium 12 0 0 ND ND 1 10 0%
Vanadium 12 7 7 19 210 8 50 58%
Zinc 12 1 1 150 150 32 110 8%
Total Petroleum Hydrocarbons (TPH
Total Extractable
Hydrocarbons 15 11 4 26 220 50 82 73%
TPHd 6 1 5 460 460 50 100 17%
TPHmMo 6 1 5 1200 1200 50 100 17%
\Volatile Organic Compounds (VOCs)
Carbon Tetrachloride 11 0 11 ND ND 0.5 5 0%
Chloroform 11 0 11 ND ND 0.5 5 0%
Benzene 11 0 11 ND ND 0.5 5 0%
1,1,1-Trichloroethane 11 0 11 ND ND 0.5 5 0%
Bromomethane 11 0 11 ND ND 0.5 10 0%
Chloromethane 11 0 11 ND ND 0.5 5 0%
Methylene Bromide 5 0 5 ND ND 5 5 0%
Bromochloromethane 11 0 11 ND ND 0.5 5 0%
Chloroethane 11 0 11 ND ND 0.5 5 0%
Vinyl Chloride 11 0 11 ND ND 0.5 3 0%
Methylene Chloride 11 1 10 2.6 2.6 5 5 9%
Bromoform 11 0 11 ND ND 0.5 5 0%
Bromodichloromethane 11 0 11 ND ND 0.5 5 0%
1,1-Dichloroethane 11 0 11 ND ND 0.5 5 0%
1,1-Dichloroethene 11 0 11 ND ND 0.5 5 0%
Trichlorofluoromethane 11 0 11 ND ND 0.5 5 0%
Dichlorodifluoromethane 11 0 11 ND ND 0.5 10 0%
1,2-Dichloropropane 11 0 11 ND ND 0.5 5 0%
1,1,2-Trichloroethane 11 0 11 ND ND 0.5 5 0%
Trichloroethene 11 0 11 ND ND 0.5 5 0%
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TABLE 8

All concentrations in micrograms per liter (ug/L)

amec”

STATISTICAL SUMMARIES OF CONSTITUENTS IN GROUNDWATER

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Minimum | Maximum
Number of| Number of | Minimum | Maximum | Reporting | Reporting | Detection
Chemical Count Detects | Non-Detects | Detection | Detection Limit Limit Frequency
1,1,2,2-Tetrachloroethane 11 0 11 ND ND 0.5 5 0%
1,2,3-Trichlorobenzene 11 0 11 ND ND 0.5 5 0%
Hexachlorobutadiene 11 0 11 ND ND 0.5 5 0%
Naphthalene 11 0 11 ND ND 5 5 0%
2-Chlorotoluene 11 0 11 ND ND 0.5 5 0%
1,2-Dichlorobenzene 11 0 11 ND ND 0.5 10 0%
1,2,4-Trimethylbenzene 11 0 11 ND ND 0.5 5 0%
1,2-Dibromo-3- 11 0 11 ND ND 1 5 0%
chloropropane
1,2,3-Trichloropropane 11 0 11 ND ND 0.5 5 0%
tert-Butylbenzene 11 0 11 ND ND 0.5 5 0%
Isopropylbenzene 11 0 11 ND ND 0.5 5 0%
p-Isopropyltoluene 11 0 11 ND ND 0.5 5 0%
Ethylbenzene 11 0 11 ND ND 0.5 5 0%
Styrene 11 0 11 ND ND 0.5 5 0%
n-Propylbenzene 11 0 11 ND ND 0.5 5 0%
n-Butylbenzene 11 0 11 ND ND 0.5 5 0%
4-Chlorotoluene 11 0 11 ND ND 0.5 5 0%
1,4-Dichlorobenzene 11 0 11 ND ND 0.5 5 0%
Chlorobenzene 11 0 11 ND ND 0.5 5 0%
1,2-Dibromoethane 11 0 11 ND ND 0.5 5 0%
1,2-Dichloroethane 11 0 11 ND ND 0.5 5 0%
1,3,5-Trimethylbenzene 11 0 11 ND ND 0.5 5 0%
Bromobenzene 11 0 11 ND ND 0.5 5 0%
Toluene 11 0 11 ND ND 0.5 5 0%
1,2,4-Trichlorobenzene 11 0 11 ND ND 0.5 5 0%
Dibromochloromethane 11 0 11 ND ND 0.5 5 0%
Tetrachloroethene 11 0 11 ND ND 0.5 5 0%
sec-Butylbenzene 11 0 11 ND ND 0.5 5 0%
1,3-Dichloropropane 11 0 11 ND ND 0.5 5 0%
cis-1,2-Dichloroethene 11 0 11 ND ND 0.5 5 0%
trans-1,2-Dichloroethene 11 0 11 ND ND 0.5 5 0%
1,3-Dichlorobenzene 11 0 11 ND ND 0.5 10 0%
1,1-Dichloropropene 11 0 11 ND ND 0.5 5 0%
2,2-Dichloropropane 11 0 11 ND ND 0.5 5 0%
1,1,1,2-Tetrachloroethane 11 0 11 ND ND 0.5 5 0%
Xylenes 11 0 11 ND ND 0.5 5 0%
Methyl t-Butyl Ether 6 0 6 ND ND 0.5 0.5 0%
2-Chlorovinyl ether 6 0 6 ND ND 20 20 0%
Dibromomethane 6 0 6 ND ND 0.5 0.5 0%
cis-1,3-Dichloropropene 6 0 6 ND ND 0.5 0.5 0%
trans-1,3-Dichloropropene 6 0 6 ND ND 0.5 0.5 0%
1,1,1,2-Tetrachloroethane 6 0 6 ND ND 0.5 0.5 0%
Polycyclic Aromatic Hydrocarbons (PAHSs)
Acenaphthene 15 0 15 ND ND 2 2.7 0%
Acenaphthylene 15 0 15 ND ND 10 14 0%
Anthracene 15 0 15 ND ND 2 2.7 0%
Benzo(ghi)perylene 15 0 15 ND ND 2 2.7 0%
Benzo(a)anthracene 15 0 15 ND ND 0.5 0.68 0%
Benzo(a)pyrene 15 0 15 ND ND 0.2 0.27 0%
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TABLE 8

All concentrations in micrograms per liter (ug/L)

amec”

STATISTICAL SUMMARIES OF CONSTITUENTS IN GROUNDWATER

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Minimum | Maximum
Number of| Number of | Minimum | Maximum | Reporting | Reporting | Detection
Chemical Count Detects | Non-Detects | Detection | Detection Limit Limit Frequency
Benzo(b)fluoranthene 15 0 15 ND ND 0.5 0.68 0%
Benzo(k)fluoranthene 15 0 15 ND ND 0.5 0.68 0%
Chrysene 15 0 15 ND ND 2 2.7 0%
Dibenz(a,h)anthracene 15 0 15 ND ND 0.5 0.68 0%
Fluoranthene 15 0 15 ND ND 2 2.7 0%
Fluorene 15 0 15 ND ND 2 2.7 0%
Indeno(1,2,3-cd)pyrene 15 0 15 ND ND 0.5 1 0%
Naphthalene 15 0 15 ND ND 2 2.7 0%
Phenanthrene 15 0 15 ND ND 2 2.7 0%
Pyrene 15 0 15 ND ND 2 2.7 0%
Polychlorinated Biphenyls (PCBSs)
Aroclor 1016 4 0 4 ND ND 0.033 0.05 0%
Aroclor 1221 4 0 4 ND ND 0.50 0.65 0%
Aroclor 1232 4 0 4 ND ND 1.0 2.0 0%
Aroclor 1242 4 0 4 ND ND 0.50 0.65 0%
Aroclor 1248 4 0 4 ND ND 0.50 0.65 0%
Aroclor 1254 4 0 4 ND ND 0.50 0.65 0%
Aroclor 1260 4 0 4 ND ND 0.50 0.65 0%

Abbreviations

ND = not detected
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TABLE 9

SOIL ANALYTICAL RESULTS - BACKGROUND METALS *

Concentrations re

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

ported in milligrams per kilogram (mg/kg)

amec”

SITE DATE DEPTH (ft)| Antimony | Arsenic | Barium Beryllium Cadmium | Chromium Cobalt Copper Lead Mercury | Molybdenum Nickel Selenium Silver | Thallium| Vanadium Zinc
0.5 <6 2.2 45 <05 <2 16 2.5 6.5 5.3 < 0.025 <10 19 <1 <2 <1l 19 23
CB6-025 | 9/30/1997 4.5 <6 1.8 67 <05 <2 19 6 8.6 2.5 < 0.025 < 10 23 <1 <2 <1 23 25
9.5 <6 2 46 < 0.5 <2 23 6.1 9.4 2.7 < 0.025 < 10 30 <1 <2 <1l 22 26
0.5 <6 2.1 70 <05 <2 20 8 10 3.9 < 0.025 <10 24 <1 <2 <1 25 30
CB6-026 | 9/30/1997 4.5 <6 1.5 54 <05 <2 17 6 7.9 2.2 < 0.025 < 10 22 <1 <2 <1 22 25
9.5 <6 4 39 < 0.5 <2 12 5.6 7 3.1 < 0.025 < 10 20 <1 <2 <1 23 25
0.5 <6 1.7 48 <05 <2 12 2.5 6.8 5.2 < 0.025 < 10 15 <1 <2 <1l 16 24
CB6-027 | 9/29/1997 4.5 <6 3.9 100 <05 <2 54 16 38 5.3 < 0.025 < 10 94 <1 <2 <1 57 70
9.5 <6 4.6 55 < 0.5 <2 14 6 9.7 3.7 0.025 < 10 19 <1 <2 <1 25 28
0.5 <6 3.4 57 <05 <2 32 9.9 7.4 2.2 < 0.025 <10 43 <1 <2 <1l 33 35
4.5 <6 1.4 38 <05 <2 16 2.5 7.1 2.3 < 0.025 <10 18 <1 <2 <1 26 25
CB6-028 | 10/6/1997 9.5 <6 4.2 41 <05 <2 34 8.6 5.6 2.1 < 0.025 < 10 40 <1 <2 <1 32 30
16.5 <6 1.6 90 < 0.5 <2 20 5.6 8.3 2.1 0.025 <10 24 <1 <2 <1 30 28
0.5 <6 21 58 <0.5 <2 19 6.8 10 5.1 < 0.025 <10 22 <1 <2 <1 24 30
CB6-029 | 9/30/1997 4.5 <6 1.8 67 <05 <2 25 7.2 12 3 0.37 < 10 30 <1 <2 <1 30 31
9.5 <6 3.6 72 < 0.5 <2 62 17 38 3.7 0.15 < 10 110 <1 <2 <1 71 62
0.5 <6 1.6 50 <05 <2 12 2.5 6.5 4.8 < 0.025 < 10 15 <1 <2 <1 16 24
4.5 <6 1.9 65 <05 <2 18 5.2 8.1 2.9 < 0.025 < 10 22 <1 <2 <1 20 21
CB6-030 | 912971997 7.5 <6 2 130 <05 <2 47 12 19 5.5 < 0.025 < 10 64 <1 <2 <1 32 47
14.5 <6 4.2 100 < 0.5 <2 53 16 34 6 0.025 <10 88 <1 <2 <1 53 63
0.5 <6 1.2 43 <05 <2 20 7.1 9.8 2 < 0.025 < 10 22 <1 <2 <1 36 27
4.5 <6 1.9 40 <05 <2 19 54 6.1 1.9 < 0.025 < 10 23 <1 <2 <1 29 21
CBE-031 | 10/6/1997 9.5 <6 3.2 43 <05 <2 38 9.8 6.7 1.9 < 0.025 < 10 46 <1 <2 <1 32 34
16.5 <6 1.4 58 < 0.5 <2 16 5.3 7.2 1.6 < 0.025 < 10 22 <1 <2 <1 22 20
0.5 <6 1.2 56 < 0.5 <2 18 5.3 8.2 2.4 < 0.025 <10 21 <1 <2 <1 27 28
4.5 <6 1.6 41 <05 <2 18 2.5 6.9 2.2 < 0.025 < 10 20 <1 <2 <1 25 23
CBE-032 | 10/6/1997 9.5 <6 3 50 < 0.5 <2 37 10 8.5 2.3 < 0.025 <10 44 <1 <2 <1 36 35
16.5 <6 2.7 100 < 0.5 <2 29 9.6 13 2.7 < 0.025 < 10 41 <1 <2 <1 40 35
0.5 <6 1.5 47 < 0.5 <2 13 2.5 6.4 2.7 < 0.025 < 10 16 <1 <2 <1 16 21
CB6-033 | 9/29/1997 4.5 <6 1.7 64 < 0.5 <2 14 5.3 7 2.4 < 0.025 < 10 18 <1 <2 <1 18 19
7.5 <6 3 30 < 0.5 <2 13 2.5 5 2.6 < 0.025 <10 17 <1 <2 <1 19 16
0.5 <6 1.9 33 < 0.5 <2 11 2.5 5.2 2 < 0.025 < 10 16 <1 <2 <1 16 16
4.5 <6 1.5 53 < 0.5 <2 15 5.8 7.6 2.3 < 0.025 <10 22 <1 <2 <1 18 20
CB6-034 | 10/6/1997 9.5 <6 51 31 <05 <2 28 7.8 5.2 2.7 < 0.025 < 10 35 <1 <2 <1 26 29
16.5 <6 1 28 < 0.5 <2 10 2.5 4.7 1.5 0.025 < 10 9.8 <1 <2 <1 13 15
0.5 <6 1.3 61 < 0.5 <2 24 8.4 12 2.2 < 0.025 < 10 23 <1 <2 <1 40 34
4.5 <6 1.7 41 < 0.5 <2 18 55 6.5 1.9 < 0.025 <10 21 <1 <2 <1 29 22
CBE-035 | 10/6/1997 9.5 <6 1.3 45 <05 <2 19 25 6.7 3.1 < 0.025 <10 19 <1 <2 <1 25 25
16.5 <6 3.2 66 <0.5 <2 37 12 8.1 2.7 < 0.025 <10 48 <1 <2 <1 37 40
0.5 <6 1.6 44 < 0.5 <2 13 2.5 6.2 34 < 0.025 <10 17 <1 <2 <1 17 21
CB6-036 | 9/29/1997 4.5 <6 1.5 42 < 0.5 <2 12 2.5 5.7 2.5 < 0.025 <10 14 <1 <2 <1 19 <10
7.5 <6 0.59 37 < 0.5 <2 13 2.5 6.1 0.84 < 0.025 <10 17 <1 <2 <1 21 17
0.5 <6 14 48 <05 <2 13 25 6 2 < 0.025 <10 20 <1 <2 <1 17 19
4.5 <6 1.3 29 < 0.5 <2 13 2.5 4.7 1.5 < 0.025 <10 17 <1 <2 <1 18 16
CBE-037 | 10/6/1997 9.5 <6 3.6 44 <05 <2 26 8.3 5.8 24 < 0.025 <10 38 <1 <2 <1 25 33
16.5 <6 3.6 23 <0.5 <2 21 5.8 3.8 24 < 0.025 <10 25 <1 <2 <1 19 20
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TABLE 9

SOIL ANALYTICAL RESULTS - BACKGROUND METALS *

Concentrations re

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

ported in milligrams per kilogram (mg/kg)

amec”

SITE DATE DEPTH (ft) | Antimony | Arsenic | Barium Beryllium Cadmium Chromium Cobalt Copper Lead Mercury Molybdenum Nickel Selenium Silver | Thallium| Vanadium Zinc
0.5 <6 2.1 51 <05 <2 16 25 7.3 4 < 0.025 <10 20 <1 <2 <1 28 24
4.5 <6 1.6 37 <05 <2 17 5.2 6 1.9 < 0.025 <10 21 <1 <2 <1 26 21
CB6-038 | 10/6/1997 9.5 <6 4.6 78 <1 <4 36 14 9.5 2.9 < 0.025 <20 52 <1 <4 <1 42 46
16.5 <6 5.6 67 < 0.5 <2 40 13 8.5 2.4 < 0.025 < 10 55 <1 <2 <1 36 38
0.5 <6 1.2 37 <05 <2 11 25 5.6 3.2 < 0.025 <10 14 <1 <2 <1 18 <9
CB6-039 | 9/29/1997 45 <6 1.2 42 <05 <2 12 25 5.6 3.2 < 0.025 <10 13 <1 <2 <1 18 22
7.5 <6 1 47 < 0.5 <2 16 5.9 23 86 < 0.025 < 10 73 <1 <2 <1 110 53
0.5 <6 1.2 30 <05 <2 8.2 25 4.4 2.2 < 0.025 <10 12 <1 <2 <1 12 23
CB6-040 | 9/29/1997 45 <6 1.5 50 <05 <2 12 25 21 20 0.025 <10 38 <1 <2 <1 94 40
7.5 <6 1.4 43 < 0.5 <2 16 5 6.2 1.8 < 0.025 < 10 18 <1 <2 <1 17 <10
0.5 <6 1.7 36 <05 <2 13 25 5.2 2.1 < 0.025 <10 19 <1 <2 <1 17 18
45 <6 2.2 34 <05 <2 17 5.6 5.4 3.8 < 0.025 <10 24 <1 <2 <1 18 22
CB6-041 | 10/6/1997 9.5 <6 4.1 34 <05 <2 23 7.5 5.1 2.3 < 0.025 <10 35 <1 <2 <1 21 25
16.5 <6 5.3 32 < 0.5 <2 21 6.8 4.2 2.4 < 0.025 < 10 29 <1 <2 <1 20 21
0.5 <6 2 170 <05 <2 22 6.2 10 2.3 0.24 <10 25 <1 <2 <1 28 25
55 <6 3.9 70 <05 <2 32 9.4 8 2.6 < 0.025 <10 42 <1 <2 <1 34 38
CB6-042 | 10/2/1997 10.25 <6 2.7 68 <05 <2 30 7.1 12 4.5 < 0.025 <10 32 <1 <2 <1 39 36
16.75 <6 5.3 82 < 0.5 <2 32 15 10 2.6 < 0.025 <10 48 <1 <2 <1 42 44
0.5 <6 1.1 49 <05 <2 11 25 6.1 4.5 < 0.025 <10 13 <1 <2 <1 14 21
CB6-043 | 9/29/1997 45 <6 1.3 45 <05 <2 12 25 6.1 2.8 < 0.025 <10 15 <1 <2 <1 16 20
7.5 <6 1.5 41 < 0.5 <2 16 2.5 6.3 1.6 < 0.025 <10 17 <1 <2 <1 22 22
0.5 <6 4.3 98 <05 <2 19 7.4 55 3.1 0.025 <10 33 <1 <2 <1 21 22
45 <6 3.2 32 <05 <2 13 5.3 4.3 2.7 < 0.025 <10 21 <1 <2 <1 15 20
CB6-044 | 10/6/1997 9.5 <6 1.6 48 <05 <2 8.9 25 5.3 6.2 < 0.025 <10 13 <1 <2 <1 13 20
16.5 <6 0.91 21 < 0.5 <2 8.1 2.5 3.1 1.4 < 0.025 <10 13 <1 <2 <1 13 11
0.5 <6 4.1 120 <05 <2 22 7.8 8.5 4 0.025 <10 32 <1 <2 <1 25 30
4.5 <6 1.4 40 < 0.5 <2 11 2.5 5.3 2.5 < 0.025 < 10 15 <1 <2 <1 18 < 8.5
9.5 <6 1.9 37 < 0.5 <2 17 2.5 5.7 2.6 < 0.025 < 10 18 <1 <?2 <1 18 <95
CB6-045 | 9/29/1997 14.5 <6 1.9 26 < 0.5 <2 15 2.5 4.3 1.9 < 0.025 < 10 14 <1 <?2 <1 18 <75
19.5 <6 2.2 34 <05 <2 9.7 25 4.7 2.3 < 0.025 <10 14 <1 <2 <1 15 18
245 <6 1.3 33 < 0.5 <2 12 2.5 5.2 1.2 < 0.025 <10 16 <1 <2 <1 15 16
0.5 <6 1.6 33 <05 <2 15 25 5.2 1.7 < 0.025 <10 17 <1 <2 <1 23 17
CB6-046 | 9/29/1997 45 <6 1.1 29 <05 <2 8.6 25 4.5 1.3 < 0.025 <10 15 <1 <2 <1 15 15
9.5 <6 1.6 38 < 0.5 <2 14 2.5 6.4 1.7 < 0.025 <10 17 <1 <2 <1 21 21
0.5 <6 1.3 34 <05 <2 11 25 5.7 1.8 < 0.025 <10 13 <1 <2 <1 15 17
CB6-047 | 10/9/1997 5.5 <6 1.3 29 < 0.5 <2 11 2.5 4.2 1.7 < 0.025 <10 13 <1 <2 <1 17 16
0.5 <6 3 46 <05 <2 20 5.8 7.2 3.3 < 0.025 <10 24 <1 <2 <1 23 23
CB6-048 | 10/9/1997 5.5 <6 1.2 25 < 0.5 <2 9 2.5 4.6 1.4 < 0.025 <10 14 <1 <2 <1 14 14
0.5 <6 1.6 33 <05 <2 15 55 7.4 2 0.025 <10 18 <1 <2 <1 24 22
CB6-049 | 9/29/1997 45 <6 1.9 24 <05 <2 10 25 5.1 1.6 < 0.025 <10 16 <1 <2 <1 14 17
9.5 <6 1.8 26 < 0.5 <2 12 2.5 4.5 1.8 < 0.025 < 10 16 <1 <2 <1 13 <85
Notes:

1. Samples collected by Fluor Daniel GTlI, Inc., as part of the Phase Il Environmental Site Assessment for soil and groundwater at the Contra Costa Power Plant (CCPP) and analyzed in accordance with EPA Methods 6000 and 7000 series.

Abbreviations:
< = analytical result less than the detection limit indicated.
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TABLE 10 ameﬁ

SUMMARY OF COMPARISON OF SITE AND BACKGROUND METALS IN SOIL *
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Tier One Result of Tier One Result of Tier Two
Metal Evaluation? Evaluation Evalutation® Retained as COPC
Antimony Not detected on-site No
Arsenic WMW Test Site < Background Site < Background No
Barium WMW Test Site < Background Site < Background No
Beryllium Not detected on-site No
Cadmium Not detected on-site No
Chromium (Total) WMW Test Site < Background Site < Background No
Cobalt WMW Test Site > Background -- Yes
Copper WMW Test Site < Background Site < Background No
Lead WMW Test Site < Background Site < Background No
Mercury Gehan Test Site > Background -- Yes
Molybdenum Not detected in background dataset Yes
Nickel WMW Test | Site < Background | Site < Background No
Selenium Not detected in background dataset Yes
Silver Not detected on-site No
Thallium Not detected in background dataset Yes
Vanadium WMW Test Site < Background Site < Background No
Zinc Gehan Test Site < Background Site < Background No

Notes:

1. Statistical evaluations performed using ProUCL 4.00.04 (U.S. EPA, 2009).

2. The Wilcoxon-Mann-Whitney (WMW) test was performed for metals with consistent detection limits and a frequency of
detection of at least 60 percent in both site and background data sets. The Gehan test was performed for metals
with multiple detection limits.

3. The Quantile test was performed as the tier two evaluation.

Abbreviations:
-- = not applicable
COPC = Chemical of Potential Concern
WMW = Wilcoxon-Mann-Whitney

AMEC Geomatrix, Inc.
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TABLE 11

STATISTICAL SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN (COPCs) IN SOIL

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

All concentrations in milligrams per kilogram (mg/kg)

1. For chemicals with more than one detection, the upper confidence limit (UCL; Appendix G) was used as the representative concentration. For chemicals only detected once, the
detected concentration was used for the representative concentration.
2. Metals were eliminated as chemicals of potential concern (COPCSs) if the detected concentrations were less than naturally occuring, or background, concentrations (Appendix G).

\\oad-fs1\doc_safe\15000s\15317.000\M4000 REGULATORY\Supp Inv Rpt and HRA\2-Tables\tab_11 12 14 COPC summ tables.xls

Minimum Maximum
Number of Number of Minimum Maximum Reporting Reporting Detection Representative
Chemical Count Detects Non-Detects Detection Detection Limit Limit Frequency | Concentration * Basis
Metals *
Cobalt 67 67 67 25 17 0 0 100% 6.47 Upper Confidence Limit
Mercury 67 20 20 0.011 0.41 0.04 0.05 30% 0.064 Upper Confidence Limit
Molybdenum 67 5 5 0.4 0.7 0.4 10 7% 0.51 Upper Confidence Limit
Selenium 67 1 1 1.6 1.6 0.5 1 1% 1.6 Detected Concentration
Thallium 67 1 1 1.5 1.5 0.4 1 1% 15 Detected Concentration
\Volatile Organic Compounds (VOCs)
Methylene Chloride 59 21 38 0.0033 0.019 0.006 0.051 36% 0.00971 Upper Confidence Limit
1,2,4-Trimethylbenzene 59 1 58 0.0064 0.0064 0.001 0.005 2% 0.0064 Detected Concentration
p-lsopropyltoluene 59 1 58 0.0028 0.0028 0.001 0.005 2% 0.0028 Detected Concentration
1,3,5-Trimethylbenzene 59 1 58 0.0053 0.0053 0.001 0.005 2% 0.0053 Detected Concentration
Xylene (Mixed Isomers) 59 1 58 0.0021 0.0021 0.001 0.005 2% 0.0021 Detected Concentration
Polycyclic Aromatic Hydrocarbons (PAHS) -- Shallow Samples (0 to 10 feet below ground surface)
Acenaphthene 130 2 2 1.6 9 0.01 10 2% 9 Detected Concentration
Acenaphthylene 130 1 1 4.9 4.9 0.01 200 1% 4.9 Detected Concentration
Anthracene 130 1 1 25 25 0.01 10 1% 25 Detected Concentration
Benzo(ghi)perylene 130 7 7 0.018 25 0.01 10 5% 0.11 Upper Confidence Limit
Benzo(a)anthracene 130 7 7 0.017 27 0.01 10 5% 0.62 Upper Confidence Limit
Benzo(a)pyrene 130 10 10 0.012 8.6 0.01 25 8% 0.27 Upper Confidence Limit
Benzo(b)fluoranthene 130 10 10 0.011 25 0.01 10 8% 0.13 Upper Confidence Limit
Benzo(k)fluoranthene 130 6 6 0.016 2.3 0.01 10 5% 0.079 Upper Confidence Limit
Chrysene 130 9 9 0.017 32 0.01 10 7% 1.91 Upper Confidence Limit
Dibenz(a,h)anthracene 130 7 7 0.051 2.9 0.01 5 5% 0.13 Upper Confidence Limit
Fluoranthene 130 9 9 0.012 29 0.01 5 7% 2.04 Upper Confidence Limit
Fluorene 130 1 1 0.5 0.5 0.01 10 1% 0.5 Detected Concentration
Indeno(1,2,3-cd)pyrene 130 5 5 0.014 2.1 0.01 6 4% 0.072 Upper Confidence Limit
Naphthalene 130 2 2 0.65 7 0.01 5 2% 0.99 Upper Confidence Limit
Phenanthrene 130 4 4 0.014 13 0.01 5 3% 9.1 Upper Confidence Limit
Pyrene 130 10 10 0.01 62 0.01 5 8% 3.73 Upper Confidence Limit
Notes

AMEC Geomatrix, Inc.
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TABLE 12

STATISTICAL SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN (COPCs) IN GROUNDWATER

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

All concentrations in micrograms per liter (ug/L)

Minimum
Number of Number of Minimum Maximum Reporting Maximum Detection Representative

Chemical Count Detects Non-Detects Detection Detection Limit Reporting Limit | Frequency | Concentration * Basis

Metals

Arsenic 13 7 7 21 65 8 10 54% 47.5 Upper Confidence Limit

Barium 12 5 5 15 86 8 200 42% 78.25 Upper Confidence Limit

Chromium 12 5 5 8 46 8 30 42% 27.83 Upper Confidence Limit

Cobalt 12 3 3 1 3 2 50 25% 3 Upper Confidence Limit

Copper 12 6 6 2 34 1 25 50% 13.64 Upper Confidence Limit

Lead 12 3 3 2 3 1 5 25% 2.8 Upper Confidence Limit

Molybdenum 12 4 4 14 66 8 100 33% 41 Upper Confidence Limit

Nickel 12 4 4 8 41 8 40 33% 20.55 Upper Confidence Limit

Selenium 12 2 2 3 14 1 50 17% 14 Upper Confidence Limit

Vanadium 12 7 7 19 210 8 50 58% 110.9 Upper Confidence Limit

Zinc 12 1 1 150 150 32 110 8% 150 Maximum Detected
Volatile Organic Compounds (VOCSs)

Methylene Chloride | 10 | 1 | 9 | 2.6 | 2.6 | 5.0 | 5.0 | 10% | 2.6 | Maximum Detected
Notes

1. For chemicals with more than two detections, the upper confidence limit (UCL) was used as the representative concentration. For chemicals with one detection,
the maximum detected concentration was used for the representative concentration.

\\oad-fs1\doc_safe\15000s\15317.000\4000 REGULATORY\Supp Inv Rpt and HRA\2-Tables\tab_11 12 14 COPC summ tables.xls AMEC Geomatrix, Inc.



TABLE 13

PHYSICOCHEMICAL CONSTANTS FOR CONSTITUENTS OF POTENTIAL CONCERN (COPCs)

Marsh Landing Generating Station

Mirant Contra Costa Power Plant
Contra Costa County, California

amec”

Organic
Log Octanol- Dimensionles Carbon
Water Henry's Law s Henry's Law Water Diffusivity Diffusivity Partition Molecular Dermal Soil Permeability
organic/ | Coefficient Constant Constant Solubility in Air in Water Coefficient Weight Absorption Constant
CAS No. Chemical inorganic| (Log Kow) (H) (H) (S) (D)) (Dw) (Koc) (MW) (ABSds) (Kp)
(unitless) Ref (atm-m3/mole) Ref (unitless) Ref (mg/L) Ref (cmzlsec) Ref (cmzlsec) Ref (L/kg) Ref (g/mole) Ref (unitless) Ref (cm/hr) Ref
83329 Acenaphthene o 3.92 3 1.55E-04 11 6.34E-03 calc 3.57E+00 11 4.21E-02 11 7.69E-06 11 7.08E+03 11 154.21 11 0.13 9 NA -
208968 |Acenaphthylene o} 4.01 1 1.13E-04 1 4.64E-03 calc 1.00E+01 1 4.40E-02 11 6.60E-06 1 4.79E+03 1 152.2 1 0.13 14 NA -
120127 Anthracene o} 4.55 3 6.50E-05 10 2.67E-03 calc 4.34E-02 10 3.24E-02 10 7.74E-06 10 2.95E+04 10 178.24 8 0.13 14 NA -
7440382 |Arsenic i NA - NA - NA - NA - NA - NA - NA - 75 6 0.03 9 0.001 9
7440393 |Barium i NA - NA - NA - NA - NA - NA - NA - 137 6 0.01 4 0.001 9
56553 Benzo(a)anthracene o] 5.70 3 3.35E-06 3 1.37E-04 calc 9.40E-03 2 5.10E-02 2 9.00E-06 2 3.98E+05 2 228.3 1 0.13 4 0.47 9
50328 Benzo(a)pyrene o] 6.11 3 1.13E-06 8 4.63E-05 calc 1.62E-03 8 4.30E-02 8 9.00E-06 8 1.02E+06 8 252.32 1 0.13 9 0.7 9
205992 |Benzo(b)fluoranthene o] 6.20 3 1.11E-04 11 4.54E-03 calc 1.50E-03 11 2.26E-02 11 5.56E-06 11 1.23E+06 11 252.32 11 0.13 9 0.7 9
191242 |Benzo(g,h,i)perylene o) 7.10 1 2.66E-07 1 1.09E-05 calc 2.60E-04 1 4.50E-02 1 4.90E-06 1 7.76E+06 1 276.34 1 0.13 9 NA --
207089 |Benzo(k)fluoranthene o] 6.20 3 8.29E-07 8 3.40E-05 calc 8.00E-04 8 2.26E-02 8 5.56E-06 8 1.23E+06 8 252.32 1 0.13 9 NA --
16065831 [Chromium Ill i NA - NA -- NA - NA -- NA -- NA - NA -- 52 6 0.01 4 0.001 9
218019 |Chrysene o] 5.70 3 9.44E-05 11 3.87E-03 calc 6.30E-03 11 2.48E-02 11 6.21E-06 11 3.98E+05 11 228.3 11 0.13 9 0.47 9
7440484 |Cobalt i NA - NA - NA - NA -- NA -- NA - NA - 59 6 0.01 4 0.0004 9
7440508 |Copper i NA - NA - NA - NA -- NA -- NA - NA - 64 6 0.01 4 0.001 9
99876 Cymene (p-Isopropyltoluene) 0 4.10 10 1.10E-02 7 4.51E-01 calc 2.34E+01 7 5.60E-02 5 7.30E-06 5 4.05E+03 7 134.22 6 0.1 4 NA -
53703 Dibenz(a,h)anthracene o] 6.69 3 1.47E-08 8 6.03E-07 calc 2.49E-03 8 2.02E-02 8 5.18E-06 8 3.80E+06 8 278.36 1 0.13 9 15 9
206440 |Fluoranthene o] 5.12 3 1.61E-05 8 6.60E-04 calc 2.06E-01 8 3.02E-02 8 6.35E-06 8 1.07E+05 8 202.26 1 0.13 9 0.22 9
86737 Fluorene o] 4.21 3 6.34E-05 11 2.60E-03 calc 1.98E+00 11 3.63E-02 11 7.88E-06 11 1.38E+04 11 166.22 11 0.13 9 NA --
193395 |Indeno(1,2,3-cd)pyrene 0 6.65 3 1.60E-06 8 6.56E-05 calc 2.20E-05 8 1.90E-02 8 5.66E-06 8 3.47E+06 8 276.34 1 0.13 9 1 9
7439921 |Lead i NA - NA - NA - NA - NA - NA - NA - 207.2 12 0.01 4 0.0001 9
7439976 [Mercury (elemental) i NA - 1.07E-02 11 4.40E-01 calc 2.00E+01 11 3.07E-02 11 6.30E-06 11 5.20E+01 11 200.59 11 0.01 4 0.001 9
75092 Methylene chloride o 1.25 3 2.18E-03 11 8.96E-02 calc 1.30E+04 11 1.01E-01 11 1.17E-05 11 1.17E+01 11 84.93 11 0.1 4 0.0035 9
7439987 |Molybdenum i NA - NA -- NA - NA -- NA -- NA - NA -- 95.94 6 0.01 4 0.001 9
91203 Naphthalene () 3.36 3 4.82E-04 11 1.98E-02 calc 3.10E+01 11 5.90E-02 11 7.50E-06 11 2.00E+03 11 128.18 11 0.1 4 0.047 9
7440020 |Nickel i NA - NA -- NA - NA -- NA -- NA - NA -- 59 6 0.01 4 0.0002 9
85018 Phenanthrene (o] 4.48 1 3.90E-05 8 1.60E-03 calc 1.21E+00 8 5.80E-02 8 5.90E-06 8 2.72E+04 8 178.24 1 0.13 9 0.14 9
129000 Pyrene o} 5.11 3 1.10E-05 11 4.50E-04 calc 1.35E+00 11 2.72E-02 11 7.24E-06 11 1.05E+05 11 202.26 11 0.13 9 NA -
7782492 [Selenium i NA - NA - NA - NA -- NA -- NA - NA - 79 6 0.01 4 0.001 9
7446186 |Thallium i NA - NA - NA - NA -- NA -- NA - NA - 204 6 0.01 4 0.001 9
95636 1,2,4-Trimethylbenzene o) 3.72 1 6.14E-03 11 2.52E-01 calc 5.70E+01 11 6.06E-02 11 7.92E-06 11 1.35E+03 11 120.2 11 0.1 4 NA --
108678 1,3,5-Trimethylbenzene o} 3.54 1 5.87E-03 11 2.41E-01 calc 2.00E+00 11 6.02E-02 11 8.67E-06 11 1.35E+03 11 120.2 11 0.1 4 NA -
7440622 |Vanadium i NA - NA -- NA - NA -- NA -- NA - NA -- 51 6 0.01 4 0.001 9
1330207 |Xylenes o] 3.17 3 6.63E-03 12 2.72E-01 calc 1.06E+02 12 8.50E-02 12 9.90E-06 12 4.43E+02 12 106.17 12 0.1 4 0.053 9
7440666 |Zinc i NA - NA -- NA - NA -- NA -- NA - NA -- 65 6 0.01 4 0.0006 9
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TABLE 13

PHYSICOCHEMICAL CONSTANTS FOR CONSTITUENTS OF POTENTIAL CONCERN (COPCs)
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California
References:

(1) Montgomery, 2000, Groundwater Chemicals Desk Reference (Third Edition), Lewis Publishers, New York.
(2) U.S. EPA, 1996, Soil Screening Guidance: User's Guide. Office of Solid Waste and Emergency Response, 9355.4-23, July.
(3) U.S. EPA, 1996, Soil Screening Guidance: Technical Background Document. Office of Solid Waste and Emergency Response. EPA/540/R-95/128, May.
(4) Cal-EPA, 1999, Preliminary Endangerment Assessment Manual, Department of Toxic Substances Control.
(5) U.S. EPA, 1994, AIR EMISSIONS MODELS FOR WASTE AND WASTEWATER, EPA-453/R-94-080A. <http://www.epa.gov/ttn/chief/software/water/air_emission_models_waste_wastewater.pdf>
(6) Merk Index, 1996.
(7) Hazardous Substances Database (HSDB). <http://toxnet.nlm.nih.gov/cgi-bin/sis/htmigen?HSDB>
(8) U.S. EPA, 2000, User's Guide for the Johnson and Ettinger Model for Subsurface Vapor Intrusion Into Buildings (1991 Revision), December.
(9) U.S. EPA, 2004, Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (Part E, Supplemental guidance for Dermal Risk Assessment), Final.
(20) lllustrated Handbook of Physical-Chemical Properties and Environmental Fate for Organic Chemicals, MacKay, Boca Raton : Lewis Publishers, ©1992-©1997.
(11) U.S. EPA, 2004, User's Guide for Evaluating Subsurface Vapor Intrusion Into Buildings, Office of Emergency and Remedial Response, February 22.
(12) U.S. EPA, 2009, Regional Screening Levels for Chemical Contaminants at Superfund Sites, on-line address: http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm.

Abbreviations:
atm-m®mole = atmospheres -cubic meters per mole
calc = calculated
CAS No. = chemical abstract service number
cm/hr = centimeters per hour
cm?/sec = squared cenitmeters per second
g/mole = grams per mole
L/kg = liters per kilogram
mg/L = milligrams per liter
NA = Not available
Ref = reference
-- = not applicable

AMEC Geomatrix, Inc.
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SUMMARY OF EXPOSURE POINT CONCENTRATIONS OF CONSTITUENTS OF POTENTIAL
CONCERN (COPCs)*

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Chemical Soil Basis Groundwater Basis
(mg/kg) (Hg/L)

Acenaphthene 9.0 Upper Confidence Limit ND -

Acenaphthylene 4.9 Detected Concentration ND --

Anthracene 25 Detected Concentration ND --

Arsenic -- Less than Background 47.5 Upper Confidence Limit

Barium -- Less than Background 78.25 Upper Confidence Limit

Benzo(a)anthracene 0.62 Upper Confidence Limit ND -

Benzo(a)pyrene 0.27 Upper Confidence Limit ND --

Benzo(b)fluoranthene 0.13 Upper Confidence Limit ND -

Benzo(ghi)perylene 0.11 Upper Confidence Limit ND --

Benzo(k)fluoranthene 0.079 Upper Confidence Limit ND --

Chromium -- Less than Background 27.83 Upper Confidence Limit

Chrysene 1.91 Upper Confidence Limit ND -

Cobalt 6.47 Upper Confidence Limit 3.0 Upper Confidence Limit

Copper -- Less than Background 2 13.64 Upper Confidence Limit

Cymene (p-Isopropyltoluene) 0.0028 Detected Concentration ND --

Dibenz(a,h)anthracene 0.13 Upper Confidence Limit ND -

Fluoranthene 2.04 Upper Confidence Limit ND -

Fluorene 0.5 Detected Concentration ND -

Indeno(1,2,3-cd)pyrene 0.072 Upper Confidence Limit ND --

Lead - Less than Background 2.8 Upper Confidence Limit

Mercury 0.064 Upper Confidence Limit ND --

Methylene Chloride 0.00971 Upper Confidence Limit 2.6 Detected Concentration

Molybdenum 0.51 Upper Confidence Limit 41 Upper Confidence Limit

Naphthalene 0.99 Upper Confidence Limit ND --

Nickel -- Less than Background 20.55 Upper Confidence Limit

Phenanthrene 9.1 Upper Confidence Limit ND -

Pyrene 3.73 Upper Confidence Limit ND --

Selenium 1.6 Detected Concentration 14 Upper Confidence Limit

Thallium 1.5 Detected Concentration ND -

Trimethylbenzene, 1,2,4- 0.0064 Detected Concentration ND --

Trimethylbenzene, 1,3,5- 0.0053 Detected Concentration ND --

Vanadium -- Less than Background 110.9 Upper Confidence Limit

Xylene (Mixed Isomers) 0.0021 Detected Concentration ND --

Zinc - Less than Background 2 150 Maximum Detected
Notes

1. All chemicals detected in at least one soil or groundwater samples were included as chemical of potential concern.

2. Metals were eliminated as chemicals of potential concern (COPCs) if the detected concentrations were less than naturally
occuring, or background, concentrations (Appendix G).

Abbreviations
-- = not applicable; not a COPC ug/L = micrograms per liter
COPC = chemical of potential concern NA = not analyzed
mg/kg = milligrams per kilogram ND = not detected

AMEC Geomatrix, Inc.
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TABLE 15

HYPOTHETICAL EXPOSURE PARAMETERS FOR
CONSTRUCTION WORKER
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Exposure Parameter Units Reasonable Maximum Exposure
GENERAL EXPOSURE PARAMETERS

Exposure Frequency (EF) days/year | Value: 250
Rationale: U.S. EPA, 2002
Exposure Duration (ED) years Value: 1
Rationale: U.S. EPA, 2002
Body Weight (BW) kg Value: 70
Rationale: DTSC, 1996; U.S. EPA, 1991; U.S.
EPA, 2002
Averaging Time (AT) days Value: 25,550 (carcinogens)

365 (noncarcinogens)
Rationale: DTSC, 1996; U.S. EPA, 1991; U.S.

EPA, 2002
PATHWAY-SPECIFIC PARAMETERS
Incidental Soil Ingestion
Soil Ingestion Rate (IR.) mg/day Value: 480

Rationale: U.S. EPA 2002

Dermal Contact with Soil

Exposed Skin Surface Area (SAg) cm’/day Value: 5,800
Rationale: U.S. EPA 2002
Soil-to-Skin Adherence Factor (SAF) mg/cm? Value: 0.51

Rationale: U.S. EPA 2002

Absorption Fraction (ABS) unitless Value: Chemical-specific
Rationale: U.S. EPA, 2004

Inhalation of Vapors in Ambient

Air
Inhalation Rate (IHR,) m®/hr Value: 25

Rationale: U.S. EPA, 2002b; U.S. EPA 1997a
Exposure Time (ET) hours/day | Value: 8

Rationale: DTSC, 1996; U.S. EPA, 1991;
Standard work day

AMEC Geomatrix, Inc.
Page 1 of 3
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TABLE 15

HYPOTHETICAL EXPOSURE PARAMETERS FOR
CONSTRUCTION WORKER
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

amec”

Exposure Parameter

Units

Reasonable Maximum Exposure

Inhalation of Suspended Soil Particulates

Particulate Emission Factor (PEF) m3/kg Value: 2.0x 10’
Rationale: DTSC, 1999; corresponds to the
PM10 Ambient Air Quality Standard
of 50 pg/m?; also consistent with
U.S. EPA, 2002, recommended
PEF for construction activities other
than unpaved road traffic (3.6x10’
m/kg)
Inhalation Rate (IHR,) m®/hr Value: 25
Rationale: U.S. EPA, 2002, U.S. EPA, 1997
Exposure Time (ET) hours Value: 8
Rationale: DTSC, 1996; U.S. EPA, 1991;
Standard work day
Inhalation of Volatiles in Trench Ambient Air
Exposure Time (ET) hours/day | Value: 2
Rationale: Professional judgment
Event Frequency (EV) event/day | Value: 1
Rationale: Professional judgment
Exposure Frequency (EF) days/year | Value: 20
Rationale: Professional judgment
Inhalation Rate (IHRa) mhr Value: 25
Rationale: DTSC, 1996; U.S. EPA, 1991;
Standard work day
Dermal Contact with Groundwater
Event Time (ET) hours/day | Value: 0.5
Rationale: Professional judgment; based on
incidental contact
Event Frequency (EV) event/day | Value: 1
Rationale: Professional judgment
Exposure Frequency (EF) days/year | Value: 20
Rationale: Professional judgment

AMEC Geomatrix, Inc.
Page 2 of 3
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TABLE 15

HYPOTHETICAL EXPOSURE PARAMETERS FOR
CONSTRUCTION WORKER
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Exposure Parameter Units Reasonable Maximum Exposure

Exposed Skin Surface Area (SA;) cm? Value: 7,000

Rationale: U.S. EPA, 1997. Assuming that
workers stand in ~2 feet of water;
thus, forearms, hands, lower legs,
and feet (30.6% of total body area,
23,000 cm®) are exposed.

Abbreviations

cm”’ = squared centimeters

kg = kilogram

mg/cm2 = milligrams per squared centimeters
mg/day = milligrams per day

m®/hr = cubic meters per hour

m®kg = cubic meters per kilogram

References

Department of Toxic Substances Control (DTSC), 1996, Supplemental Guidance for Human Health
Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities (corrected and reprinted):
Office of the Scientific Advisor, California Environmental Protection Agency (Cal/EPA), Sacramento,
California.

DTSC, 1999, Preliminary Endangerment Assessment Guidance Manual, California Environmental
Protection Agency, Department of Toxic Substances Control, Sacramento, California.

U.S. Environmental Protection Agency (EPA), 1991, Human Health Evaluation Manual, Supplemental
Guidance: Standard Default Exposure Factors: Office of Emergency and Remedial Response, Washington,
D.C.

U.S. EPA, 1997, Exposure Factors Handbook, Office of Health and Environmental Assessment,
Washington, D.C.

U.S. EPA, 2002, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites: Office
of Solid Waste and Emergency Response, December.

U.S. EPA, 2004, Risk Assessment Guidance for Superfund (RAGS): Volume 1 — Human Health Evaluation
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Final, Office of Superfund
Remediation and Technology Innovation, July.
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TABLE 16
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HYPOTHETICAL EXPOSURE PARAMETERS FOR
OFF-SITE RESIDENTS' DURING CONSTRUCTION AND OPERATIONS

Marsh Landing Generating Station

Mirant Contra Cost Power Plant
Contra Costa County, California

Exposure Parameter Units Reasonable Maximum Exposure
GENERAL EXPOSURE PARAMETERS
Exposure Frequency (EF) days/year Value: 350
Rationale: DTSC, 1996; U.S. EPA, 1991
Exposure Duration (ED) years Value: 6 (child)
24 (adult)
Rationale: DTSC, 1996; U.S. EPA, 1991
Body Weight (BW) kg Value: 15 (child)
70 (adult)
Rationale: DTSC, 1996; U.S. EPA, 1991
Averaging Time (AT) days Value: 25,550 (carcinogens)
2,190 (child—noncarcinogens)
8,760 (adult—noncarcinogens)
PATHWAY-SPECIFIC PARAMETERS
Inhalation of Vapors in Ambient Air
Inhalation Rate (IHRy) m3/hr Value: 0.42 (child)
0.83 (adult)
Rationale: U.S. EPA, 1997 (child); DTSC,
1996 (adult)
Exposure Time (ET) hours Value: 24
Rationale: DTSC, 1996; U.S. EPA, 1991
Inhalation of Suspended Soil Particulates
Inhalation Rate (IHRy) m3/hr Value: 0.42 (child)
0.83 (adult)
Rationale: U.S. EPA, 1997 (child); DTSC,
1996 (adult)
Particulate Emission Factor (PEF) m®kg Value: 4.4 x10°
Rationale: U.S. EPA, 2002
Exposure Time (ET) hours Value: 24
Rationale: DTSC, 1996; U.S. EPA, 1991

AMEC Geomatrix, Inc.
Page 1 of 2
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TABLE 16

HYPOTHETICAL EXPOSURE PARAMETERS FOR
OFF-SITE RESIDENTS! DURING CONSTRUCTION AND OPERATIONS
Marsh Landing Generating Station
Mirant Contra Cost Power Plant
Contra Costa County, California

Abbreviations

kg = kilograms
m>/hr = cubic meters per hour
m®kg = cubic meters per kilogram

References

Department of Toxic Substances Control (DTSC), 1996, Supplemental Guidance for Human Health Multimedia
Risk Assessments of Hazardous Waste Sites and Permitted Facilities (corrected and reprinted): Office of the
Scientific Advisor, California Environmental Protection Agency (Cal/EPA), Sacramento, California.

U.S. Environmental Protection Agency (U.S. EP), 1991, Human Health Evaluation Manual, Supplemental
Guidance: Standard Default Exposure Factors: Office of Emergency and Remedial Response, Washington,
D.C.

U.S. EPA, 1997, Exposure Factors Handbook, Volume 1: Office of Research and Development, Washington,
D.C.

U.S. EPA, 2002, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites: Office of
Solid Waste and Emergency Response, December.

Notes:

1. The focused HHRA conservatively assumes that an off-site resident is located at the site boundary. There
are no residences located at the site boundary. The nearest residence is more than 2,000 feet from the site
boundary.

AMEC Geomatrix, Inc.
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HYPOTHETICAL EXPOSURE PARAMETERS FOR
ON-SITE OUTDOOR WORKER
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Exposure Parameter Units Reasonable Maximum Exposure
GENERAL EXPOSURE PARAMETERS

Exposure Frequency (EF) days/year Value: 250

Rationale: DTSC, 1996; U.S. EPA, 1991
Exposure Duration (ED) years Value: 25

Rationale: DTSC, 1996; U.S. EPA, 1991
Body Weight (BW) kg Value: 70

Rationale: DTSC, 1996; U.S. EPA, 1991

Averaging Time (AT) days Value: 25,550 (carcinogens)
9125 (noncarcinogens)

Rationale: DTSC, 1996; U.S. EPA, 1991

Pathway-Specific Parameters

Incidental Soil Ingestion

Soil Ingestion Rate (IR.) mg/day Value: 100
Rationale: DTSC, 1996; U.S. EPA, 1991;
U.S. EPA, 2002
Dermal Contact with Soil
Exposed Skin Surface Area (SAs) cm’/day Value: 3,300
Rationale: U.S. EPA, 2002; U.S. EPA, 2004
Soil-to-Skin Adherence Factor (SAF) mg/cm? Value: 0.2

Rationale: U.S. EPA, 2002; U.S. EPA, 2004

Absorption Fraction (ABS) unitless Value: Chemical-specific
Rationale: U.S. EPA, 2004

Inhalation of Vapors in Ambient

Air
Inhalation Rate (IHR,) m?hr Value: 1.6
Rationale: U.S. EPA, 1997
Exposure Time (ET) hrs/day Value: 8
Rationale: DTSC, 1996; U.S. EPA, 1991;
Standard work day

AMEC Geomatrix, Inc.
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HYPOTHETICAL EXPOSURE PARAMETERS FOR
ON-SITE OUTDOOR WORKER
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Exposure Parameter Units Reasonable Maximum Exposure

Inhalation of Suspended Soil Particulates

Particulate Emission Factor (PEF) m3/kg Value: 1.32x10°
Rationale: Estimated
Inhalation Rate (IHR,) m3hr Value: 1.6
Rationale: U.S. EPA, 1997
Exposure Time (ET) hrs/day Value: 8
Rationale: DTSC, 1996; U.S. EPA, 1991,
Standard work day
Abbreviations

cmzlday = square centimeters per day
hrs/day = hours per day

kg = kilograms

m>hr = cubic meters per hour

m®kg = cubic meters per kilogram

mg/cm? = milligrams per square centimeters
mg/day = milligrams per day

References

Department of Toxic Substances Control (DTSC), 1996, Supplemental Guidance for Human Health
Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities (corrected and reprinted),
Office of the Scientific Advisor, Department of Toxic Substances Control, Sacramento, California.

U.S. Environmental Protection Agency (U.S. EPA), 1991, Interoffice Memorandum Regarding the Human
Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors,” Office of
Emergency and Remedial Response, Washington, D.C.

U.S. EPA, 1997, Exposure Factors Handbook, National Center for Environmental Assessment, Office of
Research and Development, August

U.S. EPA, 2002, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, Office
of Solid Waste and Emergency Response, December.

U.S. EPA, 2004, Risk Assessment Guidance for Superfund (RAGS): Volume 1 — Human Health Evaluation
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Final, Office of Superfund
Remediation and Technology Innovation, July.

AMEC Geomatrix, Inc.

Page 2 of 2
\\oad-fs1\doc_safe\15000s\15317.000\4000 REGULATORY\Supp Inv Rpt and HRA\2-Tables\TAB 17 Exp Param_Outdoor Worker.doc



TABLE 18

CHRONIC NONCARCINOGENIC TOXICITY CRITERIA FOR CONSTITUENTS OF POTENTIAL CONCERN (COPCs)

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

amec”

Oral Child Dermal Inhalation
Child Reference
) Reference Reference Dermal Dose
Chemical Dose Dose Adjustment | (RfDd) RfDi
(RfDO) Target (RfDch) Factor (mg/kg- |ChREL/RfC| (mg/kg- Target
(mg/kg-day) | UF x MF| Species Target Organ Critical Effect Reference (mg/kg-day) Reference (ABSg) day) (pg/m3) day) UF x MF Species Target Organ Critical Effect Reference
Acenaphthene 0.06 3000 x 1 Mouse Liver Hepatotoxicity IRIS 0.06 IRIS 1 0.06 210 0.06 - - -- - Route
Acenaphthylene 0.06 - - - - Acenaphthene 0.06 Acenaphthene 1 0.06 210 0.06 - - - - Acenaphthene
Anthracene 0.3 3000 x 1 Mouse - None Observed IRIS 0.3 IRIS 1 0.3 1050 0.3 - -- -- - Route
Development; L )
. ) Hyperpigmentation . Cardiovascular Decrease in intellectual functlc_)n,
Arsenic 0.0003 3x1 Human Skin ) ! IRIS 0.0003 IRIS 1 0.0003 0.015 4.3E-06 30 Mice . adverse effects on neurobehavioral OEHHA
Keratosis system; Nervous
development
system
Barium 0.2 300x1 Mice Kidney Nephropathy IRIS 0.2 IRIS 0.07 0.014 0.5 0.00014 1000 x 1 Rat Fetus Fetotoxicity USEPA, 2009b
[lBenzo(a)anthracene NA - - - - - NA - 1 NA NA NA - - - - -
|lBenzo(a)pyrene NA - - - - - NA - 1 NA NA NA - - - - -
lBenzo(b)fluoranthene NA - - - - - NA - 1 NA NA NA - - - - -
||Benzo(g,h,i)pery|ene 0.06 - - - - Acenaphthene 0.06 Acenaphthene 1 0.06 210 0.06 -- - - -- Acenaphthene
|[Benzo(k)fluoranthene NA - - - - - NA - 1 NA NA NA - - - - -
[lchromium 1 15 100 x 10 Rat - None Observed IRIS 15 IRIS 0.013 0.0195 5250 1.5E+00 - - - - Route
[lchrysene NA - - - - - NA - 1 NA NA NA - - - - -
|lcobalt 0.02 NA NA NA NA USEPA, 2004c 0.02 USEPA, 2004c 1 0.02 0.01995 | 0.0000057 - - - - USEPA, 2004c
Copper 0.037 | Human - Gasgs's':te‘i:“”a' Initation HEAST 0.037 HEAST 1 0.037 1295 | 0.087 - - - - Route
||Cymene 0.08 3000 x 1 Rat Kidney Increased Weight Toluene 0.08 Toluene 1 0.08 4900 1.4 10x 1 Human Nervous system Neurological effects Toluene
|lDibenz(a,hyanthracene NA - - - - - NA - 1 NA NA NA - - - - -
Nephropathy, Weight
. . Changes,
Fluoranthene 0.04 3000x 1 Mouse Kidney, Liver, Blood . . IRIS 0.04 IRIS 1 0.04 140 0.04 -- - - -- Route
Histopathological
Changes
Fluorene 0.04 3000 x 1 Mouse Blood Decreased RBC IRIS 0.04 IRIS 1 0.04 140 0.04 -- - - -- Route
|lindeno(1,2,3-cd)pyrene NA - - - - - NA - 1 NA NA NA - - - - -
Lead NA - - -- - -- NA - 1 NA NA NA -- - - -- -
Neurotoxicity as measured by:
intention tremor; memory and sleep
disturbances; decreased
Mercury (elemental) 0.000009 - - - - Route 0.000009 Route 1 0.000009 0.03 0.000009 300 Humans Nervous system performance on neurobehavioral OEHHA
tests (finger tapping, visual scan,
visuomotor coordination, visual
memory); decreased EEG activity
Cardiovascular Significantly elevated
Methylene chloride 0.06 100x 1 Rat Liver Toxicity IRIS 0.06 IRIS 1 0.06 400 0.11 100 Humans system; nervous ’ OEHHA
system carboxyhemoglobin levels
[IMolybdenum 0.005 30x1 Human Kidney Increase in Uric Acid IRIS 0.005 IRIS 1 0.005 17.5 0.005 -- - - -- Route
Nasal inflammation, olfactory
Naphthalene 0.02 3000 x 1 Rat -- Decreased Body Weight IRIS 0.02 IRIS 1 0.02 9 0.0026 1000 Mice Respiratory system |epithelial metaplasia, and respiratoryj OEHHA
epithelial hyperplasia
Pathological changes in lung, lymph
nodes, and nasal epithelium: (1)
Respiratory system;| active pulmonary inflammation, (2)
Nickel 0.02 300x1 Rat Various Decreased Weight IRIS 0.011 OEHHA 0.04 0.0008 0.05 1.4E-05 30 Rats Hematopoietic macrophage hyperplasia, (3) OEHHA
system alveolar proteinosis, (4) fibrosis, (5)
lymph node hyperplasia, (6) olfactory
epithelial atrophy
Phenanthrene 0.04 - - - - fluoranthene 0.04 fluoranthene 1 0.04 140 0.04 - - - -- fluoranthene
Pyrene 003  [3000x1| Mouse Kidney Neph"’p‘;";/?i’éﬁecreased IRIS 0.03 IRIS 1 0.03 105 0.03 - - - - Route
Alimentary system;
Selenium 0.005 3x1 Human Various Clinical Selenosis IRIS 0.005 IRIS 1 0.005 20 5.7E-03 3 Humans Cardlqvascular Clinical selenosis (liver, blood, skin, OEHHA
system; Nervous CNS)
system
Thallium 0.00008 [ 3000 x 1 Rat - NOAEL IRIS 0.00008 IRIS 1 0.00008 0.28 0.00008 - - - - Route
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TABLE 18

CHRONIC NONCARCINOGENIC TOXICITY CRITERIA FOR CONSTITUENTS OF POTENTIAL CONCERN (COPCs)
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Oral Child Dermal Inhalation
Child Reference
Chemical Reference Reference Dermal Dose
emical Dose Dose Adjustment | (RfDd) RfDi
(RfDO) Target (RfDch) Factor (mg/kg- |ChREL/RfC| (mg/kg- Target
(mg/kg-day) | UF x MF| Species Target Organ Critical Effect Reference (mg/kg-day) Reference (ABSg) day) (pg/m3) day) UF x MF Species Target Organ Critical Effect Reference
1,2,4-Trimethylbenzene 0.05 3000x 1 Rat various various USEPA, 2004c 0.05 USEPA, 2004c 1 0.05 5.95 0.0017 3000 x 1 Human CNS CNS symptoms USEPA, 2004c
1,3,5-Trimethylbenzene 0.05 3000 x 1 Rat various various USEPA, 2009b 0.05 USEPA, 2009b 1 0.05 5.95 0.0017 3000 x 1 Human CNS CNS symptoms USEPA, 2009b
Vanadium 0.007 100x 1 Rat NA NA USEPA, 2008b 0.007 USEPA, 2008b 0.026 0.000182 25 0.007 - - - - Route
Hyperactivity, . Cibpitat
Xylenes 0.2 1000 x 1 Rat - Mortality, Decreased Body/ IRIS 0.2 IRIS 1 0.2 700 0.2 30 Human | Nervous system; | CNS effects; initation of eyes, nose | ey,
Weight Respiratory system and throat
|I2inc 0.3 3x1 Human Blood Enzyme Changes IRIS 0.3 IRIS 1 0.3 1050 0.3 -- - - -- Route

Notes:
1. U.S. EPA, 2004b; Dermal Reference Dose (RfDd) = RfDo x ABS,

References:
IRIS = U.S. EPA, 2007, Integrated Risk Information System (IRIS) Data Base
HEAST = U.S. EPA, 1997, Health Effects Assessment Summary Tables (HEAST)
OEHHA = Cal-EPA, Office of Environmental Health Hazard Assessment, 2007, Toxicity Criteria Database.
USEPA, 2004b = U.S. EPA, 2004, Risk Assessment Guidance for Superfund (RAGS): Volume 1 — Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Final.
USEPA, 2004c = U.S. EPA Region 9, 2004, Preliminary Remediation Goals, October.
USEPA, 2009b, Regional Screening Levels for Chemical Contaminants at Superfund Sites, Regions 3, 6, & 9, Oak Ridge National Laboratory, <http://www.epa.gov/reg3hwmd/risk/lhuman/rb-concentration_table/index.htm>, April.

Abbreviations:
chREL = chronic reference exposure level
mg/kg-day = milligrams per kilograms-day
pg/m® = micrograms per cubic meter
RfC = reference concentration
UF = Uncertainty Factor
MF = Modifying Factor
NA = Not available
-- = Not applicable

AMEC Geomatrix, Inc.
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TABLE 19

CARCINOGENIC TOXICITY CRITERIA FOR CONSTITUENTS OF POTENTIAL CONCERN (COPCs]
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Oral Dermal Inhalation
Dermal Slope Unit Risk
Slope Factor Adjustment Factor® Factor Slope Factor
Chemical (SFo) Target Target Critical Weight-of- Eactor (SFd) (URF) (SFi) Target Target Critical Weight-of-
(mg/kg-d)™* Species Organ Effect Reference | evidence | Reference| (ABSg) (mg/kg-d)™* (ug/me')'l (mg/kg-d)™ Species Organ Effect Reference | evidence | Reference
Acenaphthene NA - -- -- - NA -- 1 NA NA NA -- -- -- -- NA --
Acenaphthylene NC -- -- -- -- D IRIS 1 NA NC NC -- -- -- -- D IRIS
Anthracene NC -- -- -- -- D IRIS 1 NA NC NC -- -- -- -- D IRIS
Antimony NA -- -- -- -- NA -- 0.15 NA NC NC -- -- -- -- NA --
Arsenic 9.45 Human Skin Cancer OEHHA A IRIS 1 9.45 3.3E-03 12 Human Lung Tumors OEHHA A IRIS
Barium NC -- -- -- -- D IRIS 0.07 NA NC NC -- -- -- -- D IRIS
Benzo(a)anthracene 1.2 NA?2 OEHHA B2 IRIS 1 1.2 1.1E-04 0.39 NA?Z OEHHA B2 IRIS
Benzo(a)pyrene 12 Hamster Gl Tract Tumors OEHHA B2 IRIS 1 12 1.1E-03 3.9 Hamster Ressyp:tr:rt]?ry Tumors OEHHA B2 IRIS
Benzo(b)fluoranthene 1.2 NA? OEHHA B2 IRIS 1 1.2 1.1E-04 0.39 NA?Z OEHHA B2 IRIS
Benzo(g,h,i)perylene NC - | - | - - D IRIS 1 NA NC NC - - - - D IRIS
Benzo(k)fluoranthene 1.2 NA?2 OEHHA B2 IRIS 1 1.2 1.1E-04 0.39 NA?Z OEHHA B2 IRIS
Chromium 11 NC - | - | - - D IRIS 0.013 NC NC NC - - - - D IRIS
Chrysene 0.12 NAZ OEHHA B2 IRIS 1 0.12 1.1E-05 0.039 NAZ OEHHA B2 IRIS
Cobalt NA -- -- -- -- NA -- 1 NA NA NA NA NA NA -- NA --
Copper NC -- -- -- -- D IRIS 1 NA NC NC -- -- -- -- D IRIS
Cymene NC -- -- -- -- D IRIS 1 NA NC NC -- -- -- -- D IRIS
Dibenz(a,h)anthracene 4.1 Mouse Lung Carcinoma OEHHA B2 IRIS 1 4.1 1.2E-03 4.1 Route Extrapolation OEHHA B2 IRIS
[Fluoranthene NC - - - - D IRIS 1 NA NC NC - - - - D IRIS
Fluorene NC -- -- -- -- D IRIS 1 NA NC NC -- -- -- -- D IRIS
Indeno(1,2,3-cd)pyrene 1.2 NA?2 OEHHA B2 IRIS 1 1.2 1.1E-04 0.39 NA?Z OEHHA B2 IRIS
Iron NA -- -- -- -- NA -- 1 NA NA NA -- -- -- -- NA --
Lead 0.0085 Rat Kidney Tumors OEHHA B2 IRIS 1 0.0085 1.2E-05 0.042 Rat Kidney Tumors OEHHA B2 IRIS
[IMercury (elemental) NA - - - - D IRIS 1 NA NA NA - - - - D IRIS
Mammary Adenomas
Methylene chloride 0.014 NA NA NA OEHHA B2 IRIS 1 0.014 1.0E-06 0.0035 Mouse, Rat | Gland, Lung, Carcinomaé OEHHA B2 IRIS
Liver

(Molybdenum NA - - - - NA - 1 NA NA NA - - - - NA -
Naphthalene 0.12 Route Extrapolation OEHHA c IRIS 1 0.12 3.4E-05 0.12 Rat Ri‘s}g{:;?ry Nasal tumors | OEHHA c IRIS
[INickel NA - - - - NA - 0.04 NA 2.6E-04 0.91 Human Lung Cancer OEHHA A IRIS
[[Phenanthrene NC - - - - D IRIS 1 NA NC NC - - - - D IRIS
Pyrene NC -- -- -- -- D IRIS 1 NA NC NC -- -- -- -- D IRIS
Selenium NC -- -- -- -- D IRIS 1 NA NC NC -- -- -- -- D IRIS
Thallium NA -- -- -- -- NA -- 1 NA NA NA -- -- -- -- NA --
1,2,4-Trimethylbenzene NA -- -- -- -- NA -- 1 NA NA NA -- -- -- -- NA --
1,3,5-Trimethylbenzene NA -- -- -- -- NA -- 1 NA NA NA -- -- -- -- NA --
Vanadium NA -- -- -- -- NA -- 0.026 NA NA NA -- -- -- -- NA --
Xylenes NA -- -- -- -- NA -- 1 NA NC NC -- -- -- -- NA --
Zinc NC -- -- -- -- D IRIS 1 NA NC NC -- -- -- -- D IRIS

\\oad-fs1\deptdata\Project\15000115317.000\4000 REGULATORY\Supp Inv Rpt and HRA\Tables\tab_18 19 toxicity criteria.xls
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TABLE 19

CARCINOGENIC TOXICITY CRITERIA FOR CONSTITUENTS OF POTENTIAL CONCERN (COPCs;
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California
Notes:
1. U.S. EPA, 2004b; Dermal Slope Factor (SFd) = SFo/ABS g,
2. The carcinogenic effects and potency of this polycyclic aromatic hydrocarbon (PAH) are based on benzo(a)pyrene.

References:
IRIS = U.S. EPA, 2009a, Integrated Risk Information System (IRIS) Data Base
USEPA, 2009b, Regional Screening Levels for Chemical Contaminants at Superfund Sites, Regions 3, 6, & 9, Oak Ridge National Laboratory, <http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm>, April.
OEHHA = Cal-EPA, Office of Environmental Health Hazard Assessment, 2009, Toxicity Criteria Database.

Weight of Evidence:
A = Known human carcinogen
B1 = Probable human carcinogen - based on limited evidence of carcinogenicity in humans (or Group 2A per IARC classification)
B2 = Likely to be carcinogenic to humans based on strong evidence of carcinogenicity in animals and inconclusive evidence of carcinogenicity in an exposed human population.
C = Possible human carcinogen
D = Inadequate evidence to assess carcinogenic potential

Abbreviations:
mg/kg-day = milligrams per kilograms-day
NA = Not available
NC = Not believed to be carcinogenic
pg/m3 = micrograms per cubic meter
-- = Not applicable

AMEC Geomatrix, Inc.
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TABLE 20

COMPARISON OF PREDICATED AMBIENT AIR CONCENTRATIONS TO ACUTE
REFERENCE EXPOSURE LEVELS FOR CONSTRUCTION WORKER
AND OFF-SITE RESIDENT DURING CONSTRUCTION

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

ame

All concentrations presented in micrograms per cubic meter (ug/m )

Predicted Ambient Air Concentrations

Acture Reference
Exposure Level !

Chemical Construction Worker|Residential (Cancer)

Methylene chloride 3.15E-05 1.29E-05 14,000

Xylenes 2.81E-06 1.15E-06 22,000
Notes

1. Office of Environmental Health Hazard Assessment (OEHHA), 2008, Acute Reference Exposure
Levels, December 18, http://www.oehha.ca.gov/air/allrels.html.
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TABLE 21

SUMMARY OF NONCARCINOGENIC HAZARD INDEXES:
HYPOTHETICAL FUTURE CONSTRUCTION WORKER
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

amec”

Soil Groundwater
Inhalation of
Inhalation of | Volatiles in
Incidental Dermal Volatiles in | Ambient Air Dermal
Chemical Ingestion of | Contact with | Inhalation of| Ambient Air from Contact with Hazard Percent
Soil Soil Particulates | from Soil Groundwater | Groundwater Index [Contribution

/Acenaphthene 7.0E-04 5.6E-04 NA 1.1E-03 NA NA 2.E-03 0.7%
Acenaphthylene 3.8E-04 3.1E-04 NA 6.3E-04 NA NA 1.E-03 0.4%
Anthracene 3.9E-05 3.1E-05 NA 1.7E-05 NA NA 9.E-05 0.0%
Arsenic NA NA NA NA NA 4.3E-04 4.E-04 0.1%
Barium NA NA NA NA NA 1.5E-05 2.E-05 0.0%
[|Benzo(a)anthracene NA NA NA NA NA NA NA NA
[|Benzo(a)pyrene NA NA NA NA NA NA NA NA
[[Benzo(b)fluoranthene NA NA NA NA NA NA NA NA
||Benzo(g,h,i)perylene 8.6E-06 6.9E-06 2.5E-07 NA NA NA 2.E-05 0.0%
[lBenzo(k)fluoranthene NA NA NA NA NA NA NA NA
[lchromium i NA NA NA NA NA 3.9E-06 4.E-06 0.0%
[lchrysene NA NA NA NA NA NA NA NA
[lcobait 1.5E-03 9.4E-05 1.5E-01 NA NA 4.1E-07 2.E-01 49.5%
[lcopper NA NA NA NA NA 1.0E-06 1.E-06 0.0%
[lcymene 1.6E-07 1.0E-07 NA 1.9E-07 NA NA 5.E-07 0.0%
[IDibenz(a,hyanthracene NA NA NA NA NA NA NA NA
[IFluoranthene 2.4E-04 1.9E-04 6.9E-06 NA NA NA 4.E-04 0.1%
|[Fluorene 5.9E-05 4.7E-05 NA 3.9E-05 NA NA 1.E-04 0.0%
[lIndeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA
[lLead NA NA NA NA NA NA NA NA
||Mercury (elemental) 3.5E-02 2.2E-03 1.0E-03 NA NA NA 4.E-02 12.2%
[IMethylene chloride 7.6E-07 4.7E-07 NA 5.4E-05 2.7E-06 2.9E-08 6.E-05 0.0%
[IMolybdenum 4.8E-04 3.0E-05 1.4E-05 NA NA 2.2E-05 5.E-04 0.2%
[INaphthalene 2.3E-04 1.4E-04 NA 1.1E-02 NA NA 1.E-02 3.6%
[INickel NA NA NA NA NA 1.4E-05 1.E-05 0.0%
[IPhenanthrene 1.1E-03 8.6E-04 NA 5.0E-04 NA NA 2.E-03 0.8%
Pyrene 5.8E-04 4.7E-04 1.7E-05 NA NA NA 1.E-03 0.3%
Selenium 1.5E-03 9.3E-05 3.8E-05 NA NA 7.7E-06 2.E-03 0.5%
Thallium 8.8E-02 5.4E-03 2.5E-03 NA NA NA 1.E-01 30.5%
1,2,4-Trimethylbenzene 6.0E-07 3.7E-07 NA 4.7E-04 NA NA 5.E-04 0.1%
1,3,5-Trimethylbenzene 5.0E-07 3.1E-07 NA 3.8E-04 NA NA 4.E-04 0.1%
\Vanadium NA NA NA NA NA 1.7E-03 2.E-03 0.5%
Xylenes 4.9E-08 3.0E-08 NA 2.7E-06 NA NA 3.E-06 0.0%
Zinc NA NA NA NA NA 8.2E-07 8.E-07 0.0%
Total 1E-01 1E-02 2E-01 1E-02 3E-06 2E-03 3E-01 100%
Percent Contribution 41.3% 3.3% 50.2% 4.5% 0.0% 0.7% 100%

Abbreviations:
NA = not applicable
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TABLE 22

amec”

SUMMARY OF NONCARCINOGENIC HAZARD INDEXES:
HYPOTHETICAL FUTURE OFF-SITE RESIDENT DURING CONSTRUCTION*

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Soil Groundwater
Inhalation of
Inhalation of Volatiles in
Volatiles in Ambient Air
Chemical Inhalation of | Ambient Air from Percent
Particulates from Soil Groundwater | Hazard Index | Contribution
Acenaphthene NA 1.5E-03 NA 1.5E-03 0.3%
Acenaphthylene NA 8.5E-04 NA 8.5E-04 0.2%
Anthracene NA 2.3E-05 NA 2.3E-05 0.0%
Arsenic NA NA NA NA NA
Barium NA NA NA NA NA
[Benzo(a)anthracene NA NA NA NA NA
[[Benzo(a)pyrene NA NA NA NA NA
[Benzo(b)fluoranthene NA NA NA NA NA
[Benzo(g,h,iperylene 8.2E-07 NA NA 8.2E-07 0.0%
Benzo(k)fluoranthene NA NA NA NA NA
Chromium 11l NA NA NA NA NA
Chrysene NA NA NA NA NA
Cobalt 5.1E-01 NA NA 5.1E-01 94.3%
Copper NA NA NA NA NA
Cymene NA 2.5E-07 NA 2.5E-07 0.0%
Dibenz(a,h)anthracene NA NA NA NA NA
[[Fluoranthene 2.3E-05 NA NA 2.3E-05 0.0%
Fluorene NA 5.2E-05 NA 5.2E-05 0.0%
Indeno(1,2,3-cd)pyrene NA NA NA NA NA
Lead NA NA NA NA NA
Mercury (elemental) 3.3E-03 NA NA 3.3E-03 0.6%
Methylene chloride NA 7.3E-05 3.6E-06 7.6E-05 0.0%
Molybdenum 4.6E-05 NA NA 4.6E-05 0.0%
Naphthalene NA 1.5E-02 NA 1.5E-02 2.7%
Nickel NA NA NA NA NA
Phenanthrene NA 6.7E-04 NA 6.7E-04 0.1%
Pyrene 5.6E-05 NA NA 5.6E-05 0.0%
Selenium 1.3E-04 NA NA 1.3E-04 0.0%
Thallium 8.4E-03 NA NA 8.4E-03 1.6%
1,2,4-Trimethylbenzene NA 6.3E-04 NA 6.3E-04 0.1%
1,3,5-Trimethylbenzene NA 5.1E-04 NA 5.1E-04 0.1%
Vanadium NA NA NA NA NA
Xylenes NA 3.7E-06 NA 3.7E-06 0.0%
Zinc NA NA NA NA NA
Total 5.2E-01 1.9E-02 4E-06 5E-01 100%
Percent Contribution 96% 4% 0% 100%

Notes:

1. Noncarcinogenic health effects for off-site residents are based on exposures to children, and it assumes that the off-site
resident is located at the site boundary. There are no residences located at the site boundary. The nearest residence is more
than 2,000 feet from the MLGS boundary.

Abbreviations:
NA = not applicable
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TABLE 23

amec”

SUMMARY OF NONCARCINOGENIC HAZARD INDEXES:
FUTURE ON-SITE WORKER DURING OPERATIONS

Marsh Landing Generating Station

Mirant Contra Costa Power Plant

Contra Costa County, California

Soil Groundwater
Inhalation | Inhalation | Inhalation of | Inhalation of
of Volatiles | of Volatiles| Volatiles in Volatiles in
Incidental Dermal in Ambient | in Indoor | Ambient Air Indoor Air
Ingestion of| Contact | Inhalation of [ Air from Air from from from Hazard Percent
Chemical Soil with Soil | Particulates Soil Soil Groundwater | Groundwater Index Contribution

Acenaphthene 1.5E-04 1.3E-04 NA 1.4E-04 2.3E-05 NA NA 4.3E-04 1.3%
Acenaphthylene 8.0E-05 6.9E-05 NA 8.0E-05 3.8E-04 NA NA 6.0E-04 1.8%
Anthracene 8.2E-06 7.0E-06 NA 2.2E-06 8.0E-08 NA NA 1.7E-05 0.1%
Arsenic NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA
|[Benzo(a)anthracene NA NA NA NA NA NA NA NA NA
|[Benzo(a)pyrene NA NA NA NA NA NA NA NA NA
|[Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA
|[Benzo(g,h,)perylene 1.8E-06 1.5E-06 1.7E-10 NA NA NA NA 3.3E-06 0.0%
[lBenzo(k)fluoranthene NA NA NA NA NA NA NA NA NA
|lchromium 111 NA NA NA NA NA NA NA NA NA
[lchrysene NA NA NA NA NA NA NA NA NA
[lcobalt 3.2E-04 2.1E-05 1.1E-04 NA NA NA NA 4.4E-04 1.3%
[lcopper NA NA NA NA NA NA NA NA NA
[lcymene 3.4E-08 2.3E-08 NA 2.4E-08 1.2E-06 NA NA 1.3E-06 0.0%
[IDibenz(a,hyanthracene NA NA NA NA NA NA NA NA NA
[[Fluoranthene 5.0E-05 4.3E-05 4.8E-09 NA NA NA NA 9.3E-05 0.3%
||Fluorene 1.2E-05 1.0E-05 NA 5.0E-06 1.7E-07 NA NA 2.8E-05 0.1%
|lindeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA
[lLead NA NA NA NA NA NA NA NA NA
[IMercury (elemental) 7.3E-03 4.8E-04 7.1E-07 NA NA NA NA 7.8E-03 23.4%
[IMethylene chloride 1.6E-07 1.0E-07 NA 6.9E-06 1.9E-04 3.5E-07 2.5E-05 2.2E-04 0.7%
[IMolybdenum 1.0E-04 6.6E-06 9.7E-09 NA NA NA NA 1.1E-04 0.3%
[INaphthalene 4.8E-05 3.2E-05 NA 1.4E-03 9.5E-04 NA NA 2.4E-03 7.3%
[[Nickel NA NA NA NA NA NA NA NA NA
[lPhenanthrene 2.2E-04 1.9E-04 NA 6.4E-05 6.1E-05 NA NA 5.4E-04 1.6%
Pyrene 1.2E-04 1.0E-04 1.2E-08 NA NA NA NA 2.3E-04 0.7%
Selenium 3.1E-04 2.1E-05 2.7E-08 NA NA NA NA 3.3E-04 1.0%
Thallium 1.8E-02 1.2E-03 1.8E-06 NA NA NA NA 2.0E-02 58.8%
1,2,4-Trimethylbenzene 1.3E-07 8.3E-08 NA 6.0E-05 1.9E-04 NA NA 2.5E-04 0.7%
1,3,5-Trimethylbenzene 1.0E-07 6.8E-08 NA 4.8E-05 1.5E-04 NA NA 2.0E-04 0.6%
\Vanadium NA NA NA NA NA NA NA NA NA
Xylenes 1.0E-08 6.8E-09 NA 3.5E-07 2.5E-06 NA NA 2.9E-06 0.0%
Zinc NA NA NA NA NA NA NA NA NA
Total 3E-02 2E-03 1E-04 2E-03 2E-03 3E-07 2E-05 3E-02 100%
Percent Contribution 81.3% 7.0% 0.3% 5.4% 5.9% 0.0% 0.1%

Abbreviations:
NA = not applicable
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TABLE 24

SUMMARY OF NONCARCINOGENIC HAZARD INDEXES:

HYPOTHETICAL FUTURE OFF-SITE RESIDENT DURING OPERATIONS'
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Soll
Chemical Inhalation of Percent
Particulates Hazard Index Contribution

Acenaphthene NA NA NA
Acenaphthylene NA NA NA
Anthracene NA NA NA
Arsenic NA NA NA
Barium NA NA NA
Benzo(a)anthracene NA NA NA
Benzo(a)pyrene NA NA NA
Benzo(b)fluoranthene NA NA NA
Benzo(g,h,i)perylene 3E-09 2.7E-09 0.0%
Benzo(k)fluoranthene NA NA NA
Chromium IlI NA NA NA
Chrysene NA NA NA
Cobalt 2E-03 1.7E-03 97.7%
Copper NA NA NA
Cymene NA NA NA
Dibenz(a,h)anthracene NA NA NA
Fluoranthene 7E-08 7.5E-08 0.0%
Fluorene NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA
Lead NA NA NA
Mercury (elemental) 1E-05 1.1E-05 0.6%
Methylene chloride NA NA NA
Molybdenum 1E-07 1.5E-07 0.0%
Naphthalene NA NA NA
Nickel NA NA NA
Phenanthrene NA NA NA
Pyrene 2E-07 1.8E-07 0.0%
Selenium 4E-07 4.1E-07 0.0%
Thallium 3E-05 2.7E-05 1.6%
1,2,4-Trimethylbenzene NA NA NA
1,3,5-Trimethylbenzene NA NA NA
Vanadium NA NA NA
Xylenes NA NA NA
Zinc NA NA NA
Total 2E-03 2E-03 100%
Percent Contribution 100% 100%

Notes:
1. Noncarcinogenic health effects for residents are based on exposures to children.

Abbreviations:
NA = not applicable

AMEC Geomatrix, Inc.
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TABLE 25

SUMMARY OF EXCESS LIFETIME CANCER RISKS:
HYPOTHETICAL FUTURE CONSTRUCTION WORKER
Marsh Landing Generating Station
Mirant Contra Costa Power Plant

Contra Costa County, California

ame

Soil Groundwater
Inhalation of
Inhalation of [ Volatiles in
Incidental Dermal Volatiles in | Ambient Air Dermal Excess
Chemical Ingestion of [ Contact with | Inhalation of| Ambient Air from Contact with Cancer Percent
Soil Soil Particulates [ from Soil Groundwater | Groundwater Risk Contribution
Acenaphthene NA NA NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA 1.8E-08 2.E-08 2.5%
Barium NA NA NA NA NA NA NA NA
||Benzo(a)anthracene 5.0E-08 4.0E-08 4.7E-10 NA NA NA 9.E-08 13.0%
[|Benzo(a)pyrene 2.2E-07 1.7E-07 2.0E-09 NA NA NA 4.E-07 56.4%
[Benzo(b)fluoranthene 1.0E-08 8.4E-09 9.8E-11 NA NA NA 2.E-08 2.7%
[lBenzo(g,h,i)perylene NA NA NA NA NA NA NA NA
||Benzo(k)ﬂuoranthene 6.4E-09 5.1E-09 6.0E-11 NA NA NA 1.E-08 1.7%
[lchromium i NA NA NA NA NA NA NA NA
[lchrysene 1.5E-08 1.2E-08 1.4E-10 NA NA NA 3.E-08 4.0%
[lcobait NA NA NA NA NA NA NA NA
[lcopper NA NA NA NA NA NA NA NA
[lcymene NA NA NA NA NA NA NA NA
||Dibenz(a,h)anthracene 3.6E-08 2.9E-08 1.0E-09 NA NA NA 7.E-08 9.5%
[IFluoranthene NA NA NA NA NA NA NA NA
|[Fluorene NA NA NA NA NA NA NA NA
[lIndeno(1,2,3-cd)pyrene 5.8E-09 4.6E-09 5.5E-11 NA NA NA 1.E-08 1.5%
[lLead NA NA NA NA NA 9.3E-13 9.E-13 0.0%
[IMercury (elemental) NA NA NA NA NA NA NA NA
[IMethylene chioride 9.1E-12 5.6E-12 NA 3.1E-10 1.5E-11 3.5E-13 3.E-10 0.0%
[IMolybdenum NA NA NA NA NA NA NA NA
[INaphthalene 8.0E-09 4.9E-09 NA 4.8E-08 NA NA 6.E-08 8.7%
[INickel NA NA NA NA NA NA NA NA
[|Phenanthrene NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA NA
1,2,4-Trimethylbenzene NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene NA NA NA NA NA NA NA NA
\Vanadium NA NA NA NA NA NA NA NA
Xylenes NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA
Total 3.E-07 3.E-07 4.E-09 5.E-08 2.E-11 2.E-08 7.E-07 100%
Percent Contribution 50.1% 39.9% 0.6% 6.9% 0.0% 2.5% 100%

Abbreviations:
NA = not applicable
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TABLE 26

amec”

SUMMARY OF EXCESS LIFETIME CANCER RISKS:

HYPOTHETICAL FUTURE OFF-SITE RESIDENT DURING CONSTRUCTION!

Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Soil Groundwater
Inhalation of
Inhalation of | Volatiles in
Volatiles in Ambient Air
Chemical Inhalation of | Ambient Air from Excess Percent
Particulates from Soil Groundwater | cancer Risk | Contribution
Acenaphthene NA NA NA NA NA
Acenaphthylene NA NA NA NA NA
Anthracene NA NA NA NA NA
Arsenic NA NA NA NA NA
Barium NA NA NA NA NA
[Benzo(a)anthracene 2.5E-08 NA NA 2.5E-08 3%
[[Benzo(a)pyrene 1.1E-07 NA NA 1.1E-07 12%
[Benzo(b)fluoranthene 5.2E-09 NA NA 5.2E-09 1%
||Benzo(g h,i)perylene NA NA NA NA NA
Benzo(k)fluoranthene 3.2E-09 NA NA 3.2E-09 0%
Chromium Il NA NA NA NA NA
Chrysene 7.7E-09 NA NA 7.7E-09 1%
Cobalt NA NA NA NA NA
Copper NA NA NA NA NA
Cymene NA NA NA NA NA
Dibenz(a,h)anthracene 5.5E-08 NA NA 5.5E-08 6%
[[Fluoranthene NA NA NA NA NA
[[Fluorene NA NA NA NA NA
indeno(1,2,3-cd)pyrene 2.9E-09 NA NA 2.9E-09 0%
[lLead NA NA NA NA NA
[[Mercury (elemental) NA NA NA NA NA
[[Methylene chloride NA 4.6E-09 2.3E-10 4.8E-09 1%
[Molybdenum NA NA NA NA NA
[Naphthalene NA 7.2E-07 NA 7.2E-07 7%
Nickel NA NA NA NA NA
Phenanthrene NA NA NA NA NA
Pyrene NA NA NA NA NA
Selenium NA NA NA NA NA
Thallium NA NA NA NA NA
1,2,4-Trimethylbenzene NA NA NA NA NA
1,3,5-Trimethylbenzene NA NA NA NA NA
Vanadium NA NA NA NA NA
Xylenes NA NA NA NA NA
Zinc NA NA NA NA NA
Total 2.1E-07 7.2E-07 2.3E-10 9.3E-07 100%
Percent Contribution 22% 78% 0% 100%

Notes:

1. Theoretical excess cancer risks presented for the off-site residential scenario is the summation of the risks associated with
both the child and adult resident and it assumes that the off-site resident is located at the site boundary. There are no
residences located at the site boundary. The nearest residence is more than 2,000 feet from the MLGS boundary.

Abbreviations:
NA = not applicable
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TABLE 27

SUMMARY OF EXCESS LIFETIME CANCER RISKS:
HYPOTHETICAL FUTURE ON-SITE WORKER DURING OPERATIONS
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

amec”

Soil Groundwater
Inhalation | Inhalation | Inhalation of | Inhalation of
of Volatiles | of Volatiles| Volatiles in Volatiles in
Incidental Dermal in Ambient | in Indoor | Ambient Air Indoor Air
Ingestion of[ Contact | Inhalation of [ Air from Air from from from Excess Percent
Chemical Soil with Soil | Particulates Soil Soil Groundwater | Groundwater |cancer Risk|Contribution

Acenaphthene NA NA NA NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 2.6E-07 2.2E-07 8.2E-12 NA NA NA NA 4.8E-07 13%
Benzo(a)pyrene 1.1E-06 9.7E-07 3.6E-11 NA NA NA NA 2.1E-06 57%
Benzo(b)fluoranthene 5.5E-08 4.7E-08 1.7E-12 NA NA NA NA 1.0E-07 3%
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 3.3E-08 2.8E-08 1.0E-12 NA NA NA NA 6.2E-08 2%
Chromium 11l NA NA NA NA NA NA NA NA NA
Chrysene 8.0E-08 6.9E-08 2.5E-12 NA NA NA NA 1.5E-07 4%
Cobalt NA NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA NA
Cymene NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 1.9E-07 1.6E-07 1.8E-11 NA NA NA NA 3.5E-07 10%
Fluoranthene NA NA NA NA NA NA NA NA NA
Fluorene NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.0E-08 2.6E-08 9.5E-13 NA NA NA NA 5.6E-08 2%
Lead NA NA NA NA NA NA NA NA NA
Mercury (elemental) NA NA NA NA NA NA NA NA NA
Methylene chloride 4.8E-11 3.1E-11 NA 9.9E-10 2.7E-08 4.9E-11 3.5E-09 3.2E-08 1%
Molybdenum NA NA NA NA NA NA NA NA NA
Naphthalene 4.2E-08 2.7E-08 NA 1.5E-07 1.1E-07 NA NA 3.3E-07 9%
Nickel NA NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA NA NA
1,2,4-Trimethylbenzene NA NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene NA NA NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA NA NA
Xylenes NA NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA NA
Total 2E-06 2E-06 7E-11 2E-07 1E-07 5E-11 4E-09 4E-06 100%
Percent Contribution 49.7% 42.4% 0.0% 4.2% 3.6% 0.0% 0.1%

Abbreviations:
NA = not applicable
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TABLE 28

SUMMARY OF EXCESS LIFETIME CANCER RISKS:

HYPOTHETICAL FUTURE OFF-SITE RESIDENT DURING OPERATIONS'
Marsh Landing Generating Station
Mirant Contra Costa Power Plant
Contra Costa County, California

Soll
Chemical Inhalation of Excess Percent
Particulates Cancer Risk Contribution

Acenaphthene NA NA NA
Acenaphthylene NA NA NA
Anthracene NA NA NA
Arsenic NA NA NA
Barium NA NA NA
Benzo(a)anthracene 8.2E-11 8.2E-11 12%
Benzo(a)pyrene 3.6E-10 3.6E-10 52%
Benzo(b)fluoranthene 1.7E-11 1.7E-11 3%
Benzo(g,h,i)perylene NA NA NA
Benzo(k)fluoranthene 1.0E-11 1.0E-11 2%
Chromium IlI NA NA NA
Chrysene 2.5E-11 2.5E-11 4%
Cobalt NA NA NA
Copper NA NA NA
Cymene NA NA NA
Dibenz(a,h)anthracene 1.8E-10 1.8E-10 27%
Fluoranthene NA NA NA
Fluorene NA NA NA
Indeno(1,2,3-cd)pyrene 9.5E-12 9.5E-12 1%
Lead NA NA NA
Mercury (elemental) NA NA NA
Methylene chloride NA NA NA
Molybdenum NA NA NA
Naphthalene NA NA NA
Nickel NA NA NA
Phenanthrene NA NA NA
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