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1. Introduction

CH2M HILL initially had performed a Phase II Environmental Site Assessment (ESA) at the
Redondo Generating Station (RGS) (Figure 1-1) in May 1997 to evaluate soil and groundwater
conditions at the RGS which were identified as areas of potential concern.

In November 22, 1997 Southern California Edison (SCE) and AES Corporation (AES) entered into
an Asset Sale Agreement (Agreement) for the purchase of RGS by AES. However, the Agreement
did not include the sale of the EPTC AST Area and the 66-kV Switchyard, which were retained by
SCE. Currently, AES is in the process of purchasing the AST Area and the 66-kV Switchyard from
SCE. AES’s intention is to decommission these facilities and redevelop the land.

To assist SCE and AES in the asset sale, CH2ZM HILL and URS Greiner Woodward Clyde
(URSGWC) entered into an agreement to conduct an Additional Phase II Investigation at the AST
Area and 66-kV Switchyard. This investigation was conducted from August 16 through August 20,
1999. In addition, selected areas within the AST Area and 66-kV Switchyard were resampled on
February 1 and 3, 2000. These areas were resampled as the soil and groundwater results for TPH
(extractables) and VOCs analysis from the Additional Phase II Investigation were rejected during data
validation because of laboratory QA/QC not meeting project quality control objectives.

1.1 Objectives and Scope of Work

The primary objective of the Additional Phase II Investigation was to provide adequate site
characterization data from the AST Area and 66-kV Switchyard to help SCE and AES value the
property and complete the asset sale. A second objective was to comply with the recommendations of
the Los Angeles Regional Water Quality Control Board (LARWQCB) discussed during a meeting
with SCE and AES on July 22, 1999.

To achieve these objectives the following scope of work was performed:
e Subsurface survey for underground utilities
e Perimeter soil and groundwater sampling at each of the five ASTs
e Soil and groundwater sampling beneath Fuel Tank 2
e Soil and groundwater sampling at the 66-kV Switchyard
¢ Prepare a report summarizing the results of the investigation

* Prepare remediation cost estimate to mitigate impacted soil to levels consistent with
regulatory agency criteria.

1.2 Site Location and Description

The AST Area is located to the east and south of the RGS, and the 66-kV Switchyard is located to the
east of Plant 1 (Units 1 through 4) and surrounded by the RGS (Figure 1-2). The AST Area includes
each of the fuel storage tanks (Tanks 1 through 5), the displacement oil tank, and the land extending
to the earthen berms surrounding each AST. The 66-kV Switchyard includes the utilities and land
within the fence that surrounds this switchyard.

CONFIDENTIAL - ATTORNEY/CLIENT PRIVILEGED, ATTORNEY WORK PRODUCT 1-1
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2. Previous Investigations

Presented below is a summary of some of the previous investigations conducted within the AST Area
and the 66-kV Switchyard. The summaries were developed based on the review of the following
reports.

e Report Baseline Environmental Study Tanks 1 through 4, Redondo Generating Station
prepared by SCE (April 1997)

e Report Baseline Environmental Study Tank 5, Redondo Generating Station prepared by SCE
(May 1997)

e Final Addendum to Baseline Environmental Study Fuel Oil Tank 5 - Redondo Generating
Station prepared by CH2M HILL (August 1998)

* Redondo Generating Station Phase II Environmental Site Assessment prepared by CH2M
HILL (June 1997).

e Annual Groundwater Monitoring Report, Redondo Generating Station prepared by SCE
(February 1999)

A summary of the soil and groundwater analytical data from previous investigations is provided in
Table 2-1 and Figures 2-1 through 2-3.

2.1 Soil Investigations

From 1997 to 1998, SCE conducted two phases of sampling within the basin of Tanks 1 through 4
and three phases of sampling within the basin of Tank 5. In 1997, SCE conducted the Baseline
Environmental Study of Tanks 1 through 4 and a separate Baseline Environmental Study of Tank 5.
SCE contracted CH2M HILL in 1998 to conduct additional sampling at the AST Area as part of the
Phase II investigation of the RGS. Soil sampling within the AST Area was generally limited to the
collection of discrete and/or composite soil samples along the perimeter of Tanks 1 through 5.
However, the final addendum investigation of Tank S also included the collection of discrete soil
samples through the Tank 5 bottom.

Soil samples collected from borings and trenches as part of SCE’s baseline environmental studies of
the AST Area were analyzed for total recoverable petroleum hydrocarbons (TRPH). In addition,
composite samples of the most highly contaminated samples from the borings and trenches were
analyzed for the following chemical parameters:

¢ Total petroleum hydrocarbons - carbon chain analysis (TPH-cc)

e Benzene, toluene, ethylbenzene, xylenes (collectively referred to as BTEX)
e Title 22 Metals,

e Polychlorinated biphenyls (PCBs)

¢ Reactive cyanide

e Ignitability

e pH

CONFIDENTIAL ~ ATTORNEY/CLIENT PRIVILEGED, ATTORNEY WORK PRODUCT 2.1
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Soil samples collected from the AST area during CH2M HILL’s Phase II investigation were analyzed
for TPH in the diesel range (TPH-d) with a carbon chain breakdown (TPH-cc).

TRPH/TPH-d/TPH-cc concentration ranges detected in soil at each tank area during this investigation
are summarized as follows:

e Tank 1: up to 10,300 milligrams per kilogram (mg/kg) TRPH and up to 6,800 mg/kg TPH-d.
TRPH concentrations >1,000 mg/kg were detected in 5 samples at depths ranging from 0.5
feet bgs to 2 feet bgs.

e Tank 2: up to 7,600 mgrkg TRPH and up to 2,900 mg/kg TPH-d; TRPH concentrations
>1,000 mg/kg were detected in 13 samples at depths ranging from 0.5 feet bgs to 4.5 feet bgs.

e Tank 3: up to 11,000 mg/kg TPH-cc in composite sample and up to 3,500 mg/kg TPH-d;
TRPH concentrations >1,000 mg/kg were detected in 3 samples at depths ranging from 0.5
feet to 2.5 feet bgs.

e Tank 4: up to 542 mg/kg TRPH and 25 mg/kg TPH-d.

e Tank 5: up to 582,000 mg/kg TRPH and up to approximately 50,000 mg/kg TPH-cc. TRPH
concentrations >100,000 mg/kg in 6 trench samples at depths ranging from 0.5 feet bgs to 2
feet bgs.

BTEX and PCBs were not detected above the laboratory detection limits in the composite soil
samples analyzed from each tank area. PCB detection limits for samples analyzed from the Tank 2
area ranged from 33 mg/kg to 67 mg/kg (Alocor 1221). Some of these detection limits are above the
Federal Toxic Substance Control Act (TSCA) industrial cleanup threshold for PCBs of 50 mg/kg.

SCE reported that the metals concentrations were below the total threshold limit concentrations
(TTLC) and less than 10 times the soluble threshold limit concentrations (STLC) for the
characterization of hazardous wastes per California Code of Regulations, Title 22.

The assessment of the 66-kV Switchyard was conducted during CH2M HILL’s Phase II investigation.
Soil samples were limited to borings advanced on the perimeter of the fenced switchyard. Soil
samples were not collected within the switchyard. Soil samples were analyzed for TPH-d and PCBs.
Up to 83 mg/kg TPH-d were detected in shallow soil samples collected along the fence of the
switchyard. PCBs were not detected above laboratory detection limits.

2.2 Groundwater Investigations

Hydropunch groundwater samples were collected from boring locations within the basins of Tanks 1,
2,3 and 5. Depth to groundwater ranged between 5 and 7 feet below ground surface. Groundwater
samples were analyzed for TPH-d. Concentrations ranged from non detect (detection limit at 0.5
milligrams per liter [mg/L]) to 40 mg/L at Tank 5. In addition, a groundwater sample from Tank 1
was analyzed for VOCs. The groundwater sample reported concentrations below detection limits.

TPH-d and PCBs were not detected in two groundwater samples collected along the perimeter of the
66-KV switchyard (depth to groundwater ranged from 10 to 13 feet). Groundwater samples were not
collected within the switchyard.

SCE has been investigating groundwater in the vicinity of the North and South Retention Basins (see
Figure 1-2) under a Consent Order from the Department of Toxic Substances Control (DTSC). This
work is to support Resource Conservation and Recovery Act (RCRA) closure of the retention basins.
Chemicals of Concern (COC) in groundwater in the vicinity of the retention basins include VOCs and
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Title 22 metals. Based on the review of the 1998 Annual Ground Water Monitoring Report for RGS,
it appears that groundwater in the vicinity of the retention basins is drawn toward the AST Area by
the three dewatering wells located within the AST Area (see Figure 1-2). SCE recently completed
groundwater sampling within the AST Area to assess the nature and extent of COCs identified in
groundwater in the vicinity of the retention basins. No analytical data has been provided by SCE at
the time of this report preparation.

2.3 Conclusions
2.3.1 Soil

The conclusions from the baseline environmental studies conducted by SCE and CH2M HILL
indicate that TPH-impacted soil appears to be confined to areas beneath the tanks. Past SCE practice
at the AST Area called for the placement of oil mixed with sand as a base before a tank was
constructed. The oil-containing sand provides corrosion protection for the AST.

Based on the review of the above reports and the analytical data, the following conclusions are made:

e TPH have been detected above LARWQCB (May 1996) screening levels, as referenced in the
baseline studies of the AST area

e The lateral extent of TPH may be reasonably estimated from the perimeter of the ASTs

e TPH above screening criteria have been detected in groundwater at Tanks 1, 3, and S

2.3.2 Groundwater

Based on the review of the groundwater analytical data from sampling conducted with the AST Area
and the 66-kV Switchyard, the following conclusions are made:

¢ TPH concentrations in groundwater ranged from non-detect to 40 mg/L
e VOCs and PCBs concentrations were below detection limits

* Metal analysis for the 66-kV Switchyard samples indicated de minimus concentrations
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3. Site Description and Field Activities

This section provides a description of local topography including the general geologic and
hydrogeologic setting, site description, and a brief summary of the field activities conducted at the
site during the Additional Phase II Investigation and resampling. All field activities were conducted
in conformance with the work plan titled “Work Plan for Additional Site Investigation Redondo
Generating Station Redondo Beach, California, dated August 1999” prepared for this investigation.

3.1 Site Topography, Geology, and Hydrogeology

The topography at the RGS facility is generally flat with the surrounding area topography sloping to
the west. RGS was a former marsh and low lying area that was filled and re-graded to provide the
present, relatively flat configuration. Three lithologic units are present, consisting of the Old Dune
Sand aquifer, the marsh deposits that form an aquitard, and the underlying Gardena-Silverado aquifer.

The Old Dune Sand aquifer consists of medium-dense, fine-to-medium sand overlying fine-to-
medium sand with minor gravel deposits. This aquifer is approximately 20 feet thick. Fill material
placed in depressional zones of the Old Dune Sand formation is difficult to distinguish due to its
similar sandy characteristics and color. Perched groundwater exists within this formation due to the
low permeability of the underlying marsh deposits.

The marsh deposits form an aquitard composed of soft clay, silt, and peat. This low-permeability
confining layer is up to 6 feet thick. Over the western portion of the RGS, this confining layer
separates the perched groundwater in the Old Dune Sand aquifer from the confined groundwater of
the Gardena-Silverado aquifer. However, the marsh deposits are discontinuous along the eastern
portion of the RGS, where the Old Dune Sand aquifer is in direct contact with the underlying
Gardena-Silverado aquifer.

The Gardena-Silverado aquifer consists of interbedded fine-to-coarse, dense sand with gravel,
pebbles, and occasional wood fragments. This deposit is about 140 to 150 feet thick.

The municipal water district operates groundwater injection wells in the vicinity of the RGS. The
resulting rise in the water table due to the injection well program has created a need for Edison to
operate dewatering wells at the RGS. Currently, groundwater at the site is approximately 5 to 7 feet
below ground surface (bgs) in the AST Areas, where the ground surface elevation is about +8 feet to
+12 feet mean sea level (msl). However, within the power block areas, where the average ground
surface elevation is about +19 feet msl, groundwater is encountered at depths of about 10 to 13 feet
bgs.

Natural groundwater flow in the area of the RGS has been altered because of the operation of
groundwater dewatering systems. The dewatering systems are designed to remove perched
groundwater from the fuel tank and pump station areas. Prior to operation of these systems,
groundwater flow was westerly, towards the ocean. Currently, however, shallow groundwater flows
in a southeastern direction. Since the groundwater in the area is brackish, no potable water wells are
located in the vicinity of the RGS.

3.2 Site Description

As mentioned earlier, the site under investigation included the AST Area and the 66-kV Switchyard.
The following paragraphs will provide a brief description of each of these areas.
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3.2.1 AST Area

The AST area has five ASTs and one displacement oil tank. The AST area is located on the east side
of the RGS within a bermed area. The following table provides information about the ASTs.

Name Capacity Characteristics
Fuel Tank 1 100,000 barrels | Constructed of steel and located within a

concrete covered earthen dike with an
unlined bottom. Out of service since 1993.

Fuel Tank 2 100,000 barrels | Constructed of steel and located within a
concrete covered earthen dike with an
unlined bottom. Out of service since 1993.

Fuel Tank 3 140,000 barrels | Constructed of steel and located within a
concrete covered earthen dike with an
unlined bottom. Out of service since 1993.

Fuel Tank 4 218,374 barrels | Constructed of steel and located within a
concrete covered earthen dike with an
unlined bottom. Out of service since 1993.

Fuel Tank 5 312,817 barrels | Constructed of steel and located within a
concrete covered earthen dike with an
unlined bottom. Currently inactive.

Displacement Oil Tank 32,000 barrels | Constructed of steel and located north of
Fuel Tank 1 within the same bermed area.
Used for storing cutter stock oil and is
currently active.

3.2.2 66-kV Switchyard

The 66-kV Switchyard is located east of the Plant 1 Area (Units 1 through 4) and west of the
hazardous waste storage area. The 66-kV Switchyard is surrounded by AES Redondo Generating
Station property, which is considered to be adjoining property for the purposes of this report. The
66-kV Switchyard is asphalt paved throughout and completely contained within a barbed wire fence.

All transformers and power transmission equipment is set on concrete slabs throughout the
Switchyard. Visible cracking of the asphalt was observed at the time of the site reconnaissance. A
series of three approximately 2-inch aboveground pipes were observed to be traversing the 66-kV
Switchyard. The pipes were connected to the transformers throughout the Switchyard. The pipelines
formerly conveyed used and fresh transformer oil to and from the individual transformers from two
former ASTs located to the north of the 66-kV Switchyard. The transformer oil exchange was
necessary during transformer maintenance.

3.3 Field Activities

Field activities consisted of underground utility clearance, soil and groundwater sampling,
decontamination, and management of investigation derived waste. A description of these activities is
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presented in the following sections. The Additional Phase II Investigation was conducted from
August 16 through 20, 1999 and the resampling activities on February 1 and 3, 2000.

3.3.1 Underground Utility Clearance

Prior to sampling, an underground utility locator service was utilized to determine the location of the
buried utilities adjacent to sampling locations at the 66-kV Switchyard. The underground locator
service utilized a combination of ground penetrating radar and magnetometers to locate buried
utilities. Some of the pre-marked boring locations at this site had to be moved on the basis of survey
results. During resampling at the 66-kV Switchyard, underground utility clearance was not required
as the boring were located adjacent to the former locations.

Underground utility clearance was not utilized at the AST Area since all soil borings were drilled
using hand augers up to a maximum depth of 5 feet bgs.

3.3.2 Field Sampling

Field sampling (soil and groundwater) was conducted around the perimeter of the fuel tanks in the
AST Area and within the 66-kv Switchyard. At the AST Area, sampling was also conducted beneath
Fuel Tank 2 (6 locations). Sample locations are shown on Figure 3-1. The field samp ing was
conducted using a combination of hand auger and a direct-push (geoprobe) sampling rig. As
mentioned above, sampling at the AST Area was conducted using hand auger wh'le at the 66-kV
Switchyard it was done with a combination of hand auger and a geoprobe.

The following table is a summary of the field sampling activities. Further details can be found in
Table 3-1. Soil boring logs were prepared for each boring location at the site and a copy of the logs is
provided in Appendix A. No boring logs were completed during resampling, as the borings were
located adjacent to the former locations.

Num  of Borings

Site , & Reample i S

Fuel Tank 1 5 2 I-4.5
Fuel Tank 2 9 2 1-6
Fuel Tank 3 2 2 1-3
Fuel Tank 4 2 2 1-10
Fuel Tank 5 4 3 1-10

66-kV 10 5 1-10
Switchyard

Notes:

(1) Includes 6 borings beneath Fuel Tank 2
(2) Includes 3 groundwater samples beneath Fuel Tank
(3) Groundwater samples were not collected

Hand auger samples were collected in 4-0z glass jars while geoprobe samples were collected in 2”x6”
stainless steel liners. Groundwater samples were collected in appropriate containers (as per chemical
analysis). Each sample was given a unique identification number which was logged daily in field
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logbooks. The samples, after capping and labeling, were sealed in Ziploc-type bags and stored in an
ice chest pending delivery to the analytical laboratory.

Samples were delivered daily to the analytical laboratory under chain-of-custody procedures. The
samples from the Additional Phase II Investigation were sent to Crosby Laboratories, Inc. located in
Placentia, California while those from resampling were sent to Calscience Environmental
Laboratories, Inc. located in Garden Grove, California. Both of the laboratories are California-State
Certified. The samples were analyzed for the following chemical parameters.

s Total Petroleum Hydrocarbons (TPH) - soil and groundwater samples

e Volatile Organic Compounds (VOCs) - soil and groundwater samples

e Polycyclic Aromatic Hydrocarbons (PAHs) — soil samples

e Polychlorinated Biphenyls (PCBs) — soil samples from 66-kV Switchyard
e 17 CAM Metals - soil samples from beneath Fuel Tank 2

3.3.3 Decontamination

Decontamination of soil sampling equipment consisted of wiping equipment of excess soil, washing
in a solution of non-phosphate detergent (Liquinox), and rinsing with deionized water. For
groundwater sampling, sample tubings were disposed of after each sampling episode. Sampling
equipment was cleaned prior to use, between use, and prior to leaving the site. For each soil sampling
location, new stainless steel liners were used.

Decontamination of the geoprobe rig consisted of cleaning off-site prior to the commencement of
field activities. The subcontractor provided sufficient quantities of equipment so that it reduced the
need for on-site decontamination.

3.3.4 Management of Investigation Derived Waste

Water generated during decontamination activities were stored in Department of Transportation
(DOT) approved 55-gallon drums, labeled, and stored onsite for appropriate disposal. Soil cuttings
generated during geoprobe sampling were also stored in DOT approved 55-gallon drums and stored
onsite for appropriate disposal.
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4. Investigation Results and Data Validation

This section provides the results of the soil and groundwater sample analysis for the Additional Phase
II Investigation and resampling. These results are summarized in Tables 4-1 through 4-7. As
mentioned earlier, the results of the TPH-extractables and VOC analysis for both soil and
groundwater analyses were rejected because the laboratory QA/QC did not meet the project QC
objectives. A copy of the laboratory analytical report is provided in Appendix B. The analytical
results provided below are presented by site and sample matrix. This section also provides a report
on the data validation conducted on the laboratory analytical results. This data validation was
conducted to ascertain whether the laboratory analytical data met project quality control objectives.
Any out-of-control items detected during the data validation process are flagged in this report.

4.1 AST Area

A total of 50 soil samples and 14 groundwater samples were collected from the AST Area during the
Additional Phase II Investigation. Of this total, 14 soil samples and three groundwater samples were
collected from beneath Fuel Tank 2. In addition, 27 soil samples were collected from the AST Area
during resampling. The results of the laboratory analyses are discussed below by sample matrix.

4.1.1 Soil

The soil samples were analyzed for TPH, VOCs, PAHs and metals (only samples collected from
beneath Tank 2). TPH analysis included both volatile and extractable fractions. The volatile
fractions were compared against gasoline standard, while the extractable fractions were compared
against diesel fuel and motor oil standard. For TPH-gasoline range, all the soil samples reported
concentrations those were below the detection limit of 0.5 mg/kg. For TPH-diesel range, the soil
samples also reported concentrations those were below the detection limit of 5 mg/kg (below 200 and
250 mg/kg for two soil samples). For the TPH-motor oil range, 10 soil samples had reportable
concentrations that were qualified as estimated (see Data Validation report for details). The
concentration ranged from 48 mg/kg to 4,700 mg/kg. The highest concentration was detected in a
soil sample collected from boring RGS02-01A. This sample was collected at a depth of 5 feet bgs.
The shallower sample from the same boring had the second highest concentration. This sample had a
concentration of 3,100 mg/kg.

VOCs were detected in the soil samples collected from the AST area. These include acetone
(qualified as not detected as it was indicated as laboratory contamination), 2-butanone,
chlorobenzene, and 1,1-dichloroethane. Acetone was detected in six soil samples at concentrations
ranging from 0.054 mg/kg to 0.360 mg/kg. 2-butanone, chlorobenzene, and 1,1-dichloroethane were
each detected once in three different soil samples at concentrations of 0.064 mg/kg, 0.0095 mg/kg and
0.046 mg/kg, respectively. None of the detected VOCs were above industrial preliminary
remediation goals (PRGs) published by EPA Region IX.

PAHs were detected in soil samples collected from Fuel Tanks 1 and 2. The detected PAHs included
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, indeno(1,2,3,-cd)pyrene, acenapthene, bezno(ghi)perylene, fluoranthene,
naphthalene, phenanthrene, and pyrene. The PAHs were mostly detected in shallow samples (1-foot
bgs). The soil sample with the highest number of detected PAHs was RGS01-01-01, which was
collected adjacent to the displacement oil tank located north of Fuel Tank 1. Three PAHs were
detected above industrial PRGs. These PAHs include benzo(a)anthracene, benzo(a)pyrene, and
dibenzo(a,h)anthracene.
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Metal concentrations above detection limits were reported for arsenic, copper, nickel, selenium, and
zinc. These concentrations were all below industrial PRGs.

4.1.2 Groundwater

Groundwater samples from the Additional Phase II Investigation were analyzed for TPH and VOCs.
TPH analysis included both volatile and extractable fractions. The volatile fractions were compared
against gasoline standard, while the extractable fractions were compared against diesel fuel and motor
oil standard. For the TPH-gasoline range, all the groundwater samples reported concentrations those
were below the detection limit of 0.1 mg/L. However, the results for TPH-extractables (diesel fuel
and motor oil range) and VOCs were rejected during data validation due to laboratory QA/QC not
meeting project objectives.

During resampling, no groundwater samples were collected for TPH-extractable and VOCs analysis
from the AST Area.

4.2 66-kV Switchyard

A total of 29 soil samples and eight groundwater samples were collected from the 66-kV Switchyard.
In addition, 14 soil samples and six groundwater samples were collected during resampling. The
results of the laboratory analysis are discussed below by sample matrix.

4.21 Soll

The soil samples were analyzed for TPH, VOCs, PCBs and PAHs. TPH analysis included both
volatile and extractable fractions. The volatile fractions were compared against gasoline standard,
while the extractable fractions were compared against diesel fuel and motor oil standard. For TPH-
gasoline range, all the soil samples reported concentrations those were below the detection limit of
0.5 mg/kg and 0.1 mg/kg. For TPH-diesel range, the soil samples also reported concentrations those
were below the detection limit of 5 mg/kg. For the TPH-motor oil range, two soil samples had
reportable concentrations that were qualified as estimated (see Data Validation for details). The
concentrations for these two samples were 91 mg/kg and 170 mg/kg.

VOCs and PCBs were not detected in any of the soil samples collected in the 66-kV Switchyard.

PAHs were detected in six samples. The detected PAHs included benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene,
indeno(1,2,3,-cd)pyrene, acenapthene, bezno(ghi)perylene, fluoranthene, naphthalene, phenanthrene,
and pyrene. The soil samples with the highest number of detected PAHs were RGS06-11-05,
RGS06-11-10 and RGS06-12-05 collected from depths of 5 feet bgs and 10 feet bgs. Only
benzo(a)pyrene was detected above the industrial PRG value.

4.2.2 Groundwater

Groundwater samples from the Additional Phase II Investigation were analyzed for TPH and VOCs.
TPH analysis included both volatile and extractable fractions. The volatile fractions were compared
against gasoline standard, while the extractable fractions were compared against diesel fuel and motor
oil standard. For the TPH-gasoline range, all the groundwater samples reported concentrations those
were below the detection limit of 0.1 mg/L. However, the results for TPH-extractables (diesel fuel
and motor oil range) and VOCs were rejected during data validation due to laboratory QA/QC not
meeting project objectives.
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Groundwater samples collected during resampling were analyzed for TPH-extractable and VOCs.
The extractable fractions were compared against diesel fuel and motor oil standards. For TPH-diesel
fuel range, all the groundwater samples reported concentrations those were below the reporting limit
of 1 mg/L and 10 mg/L (Sample RGS06-01A). For TPH-motor oil range, only one sample reported
concentration that was above the reporting limit of 20 mg/L.. However, this result was qualified as
estimated as no methylene chloride blank correction was done as required by the method.

Only toluene was detected during VOC analysis. Five out of six groundwater samples collected at the
66-kV Switchyard had concentrations that were above the reporting limit. The concentrations ranged
from 1 ug/L to 1.5 ug/L.

4.3 Data Validation

Data validation of the laboratory analytical data were conducted by CH2M HILL’s project chemist as
per EPA data validation guidelines. Quality control parameters were reviewed for 100 percent of the
data while raw data checks were carried out for 10 percent of the data. The following sub-sections
presents a summary of the of the data validation for each of the analytical method. The detailed data
validation report is provided in Appendix C.

4.3.1 TPH by EPA Method 8015 Modified

The laboratory analytical data generated for TPH analysis from the Additional Phase II Investigation
had deviations that resulted in the data being qualified as follows:

e All positive results for TPH as diesel and TPH as motor oil in all soil and water samples have
been qualified as estimated, and non-detects have been rejected due to non-performance of
calibrations and calibration verifications concurrently with the sample analyses.

* Based on responses recorded for method and rinsate blanks, the field sample results equal to
or less than 5 times the equivalent highest blank concentration have been qualified as not
detected. These qualifications would also address the calculation biases at the low
concentrations reported, as discussed in the detailed data validation report provided in
Appendix C.

Since the TPH analytical data for the Additional Phase II Investigation was qualified as estimated
because of the non-performance of calibrations and concurrent calibration verification by the
laboratory, CH2M HILL resampled selected locations at the AST Area and the 66-kV Switchyard.
These data were accepted with few qualifications that are presented below:

e TPH-diesel results for soil samples were all accepted without any qualifications. However
groundwater sample, RGS06-01A, that initially reported TPH-diesel concentration above the
reporting limit of 10 mg/L, was qualified as false positive and hence reported as non-detect.

e All TPH-motor oil results were qualified as estimated for both soil and groundwater samples
because they were detected below calibration range (soil samples) and no methylene chloride
blank corrections (soil and groundwater samples)

4.3.2 VOCs by EPA Method 8260

The laboratory analytical data generated for VOC analysis were accepted with few qualifications that
are presented below:

¢ One soil sample, RGS06-02-05, was analyzed outside the holding time. All positive results
have been qualified as estimated and all detects as estimated at the reporting limits.
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e Target analyte such as methylene chloride for most of the samples were not reported even
though they were detected in the samples analyzed. The laboratory reported it being
laboratory contamination without providing proper documentation.

e Four samples had low concentrations of several VOCs that were not reported by the
laboratory in the original report. These VOCs included toluene, total-xylenes, ethylbenzene,
1,2,4-trimethylbenzene, chloromethane, bromomethane, and acetone.

Because of the qualification of the VOCs analytical data as estimated, CH2M HILL resampled
selected locations at the AST and the 66-kV Switchyard Areas. These data were accepted with few
qualifications that are presented below:

e Acetone, which was indicated as detected in the laboratory report, has been qualified as not
detected because acetone was identified as low-level laboratory contamination.

4.3.3 PAHs by EPA Method 8310

The laboratory analytical data generated for PAH analyses were of acceptable quality.

4.3.4 PCBs by EPA Method 8082

The laboratory analytical data generated for PCB analyses were of acceptable quality.

4.3.5 17 CAM Metals by EPA Method 6010/7000

The laboratory analytical data generated for 17 CAM Metal analysis were of acceptable quality
except for the following qualifications:

e No calibration verifications were performed during analysis of arsenic and selenium

e Matrix effects could not be assessed for any of the target analytes, except mercury, as the
laboratory did not use a project-specific sample for analysis of matrix spikes.
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5. Human Health Risk Evaluation

This section of the report summarizes the results of the human health risk assessment (HHRA) for the
Fuel Storage Tank and 66 kV Switchyard areas associated with the RGS. The objectives of the risk
assessment were to evaluate potential human health and environmental impacts associated with the
presence of chemicals detected in the soil and to provide information necessary to make informed
decisions regarding the site that will be protective of human health and the environment.

This evaluation follows the basic procedures outlined in the U.S. Environmental Protection Agency
(EPA) Risk Assessment Guidance for Superfund: Volume [—Human Health Evaluation Manual
(EPA, 1989) and the California Department of Toxic Substances Control (DTSC) Supplemental
Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted
Facilities (DTSC, 1992). Other guidance documents consulted in completing the risk assessment
include:

e Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual,
Supplemental Guidance, “Standard Default Exposure Factors”. Interim Final, March, 1991
(EPA, 1991).

e Preliminary Endangerment Assessment Guidance Manual (DTSC, 1994)
e Region IX Preliminary Remediation Goals (EPA 1998)
The remainder of the risk assessment is organized as follows:

e Chemicals of Potential Concern, this section summarizes the available data and selects the
chemicals of potential concern (COPC) to be evaluated in the HHRA.

e Exposure Assessment, identifies potential pathways by which exposure could occur;
characterizes the potentially exposed populations; and estimates the magnitude, frequency,
and duration of exposure.

» Toxicity Assessment, evaluates the toxicity of the COPCs and the magnitude of exposure and
adverse effects.

e Risk Characterization, integrates the toxicity and exposure assessments to estimate the
potential risks to human health from exposure to site chemicals.

e Conclusions, highlights the decision points presented in this evaluation.

¢ Uncertainty Analysis discusses the uncertainties in the risk assessment process and how these
uncertainties influence the characterization of health risks.

5.1 Chemicals Of Potential Concern

Data collected from multiple soil sampling events were evaluated in this risk assessment. The COPC
identified at RGS include metals, semivolatile, and volatile organic compounds. Five of the six
exposure units (Fuel Tank 1, Fuel Tank 2, Fuel Tank 3, Fuel Tank 5 and the 66-kV Switchyard) had
detectable concentrations of COPC. A summary of the COPC are presented in Tables 5-1(a, b, ¢, d
and e) along with summary statistics.
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Exposure point concentrations used in the risk assessment for reasonable maximum exposures (RME)
to soil COPCs are based on the 95th percentile upper confidence limit (UCL) of the arithmetic mean
(EPA, 1992b). The purpose for using the 95th percentile UCL instead of the average concentration is
to account for the uncertainty associated with estimating the true average concentration at a site. For
each COPC the soil matrix data gathered during the field sampling program was compiled. For the
purposes of conducting statistical analysis, one-half the reported sample quantitation limit (SQL) was
used for samples reported as less than the SQL (EPA, 1989). Only samples with detected
concentrations of a given COPC were used in the statistical analysis for that COPC. This procedure
will result in exposure point concentrations that overestimate the average contacted soil
concentrations for a given area, because the procedure essentially assumes that contact only occurs in
areas containing detectable concentrations of COPCs.

For normally distributed data, the 95th percentile UCL was calculated using the following equation
(EPA, 1992b; Gilbert 1987):

Ky
UCL = + | —
a («F)
where:

UCL  =95" percentile upper confidence limit

g = mean of the data

t = Student-t statistic (from Gilbert, 1987)
s = standard deviation of the data

n = number of samples

A normal approximation to the binomial distribution was used to determine the 95th percentile UCL
(Gilbert, 1987). The calculation of the 95th percentile UCL is then based on the size of the sample,
the t (Student-t statistic), the mean of the data, and the standard deviation of the data set. The result of
the equation is the number of the observation corresponding to the 95th percentile UCL
concentration.

5.2 Exposure Assessment

Exposure refers to the potential contact of an individual with a chemical. The exposure assessment
identifies the pathways and routes by which an individual may be exposed to the COPC and estimates
the magnitude, frequency, and duration of that potential exposure. Human exposure to chemicals is
typically evaluated by estimating the amount of a chemical that could come into contact with the
lungs, gastrointestinal tract, or skin during a specified period of time. This section describes the
assumptions, data, and methods used to evaluate potential exposure in the risk assessment.

5.2.1 Exposure Units

Initially, six exposure units were identified for the present study. The first five exposure units
consisted of the Fuel Storage Tanks 1 through 5. The sixth exposure unit consists of the surface and
subsurface soils associated with the 66-kV Switchyard Area. Sampling and analysis of the AST Area
revealed that the surface and subsurface soils associated with Fuel Storage Tanks 4 had no detectable
concentrations of site related COPCs. Therefore, Fuel Storage Tank 4 were eliminated as exposure
units for the HHRA. The remaining fuel storage tanks and the 66-kV Switchyard area were evaluated
in the HHRA.
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exposure factor has a range of possible values. To the extent possible, the risk assessment has
selected values for the exposure factors that result in an estimate of the RME scenario (i.e., 95% UCL
contaminant concentrations).

In this risk assessment, the exposure factors used to evaluate the on-site worker to COPCs in soil are
the default values recommended by the Region IX EPA (EPA, 1998). The exposure factors for the on
site visitor are based on Region IX EPA values and professional judgement. The mathematical
algorithms used to estimate exposure are presented below.

Incidental Ingestion of Soil
C*IR*EF*ED*CF/(BW*AT)

Ingestion intake

Where: C = Constituents concentration in soil, mg/kg
IR = Intake rate (mg/day)
EF = Exposure frequency (day/year)
ED = Exposure duration (years)
CF = Conversion factor (10-6kg/mg)
BW = Body weight (kg)
AT = Averaging time (days)

Dermal Contact with Soil
Dermal Intake

C*ABS*SA*AF*EF*ED*CF/(BW*AT)

Where: C = Chemical concentration in soil (mg/kg)
SA = Skin surface area available for contact (cm2)
ABS = Absorption factor (unitless)
AF = Adherence factor (mg/cm2/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
CF = Conversion factor (10-6kg/mg)
BW = Body weight (kg)
AT = Averaging time (days)
Intake from Inhalation Pathway (Soil)
Intake = C*PA*IR*EF*ED*ET*CF/(BW*AT)
Where: C = Concentration of constituent in soil (mg/kg)
PA = Particulate concentration in air ( 0.05 mg/m3)
IR = Inhalation rate (m3/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
ET = Exposure time (hrs/day)
CF = Conversion factor (10-6kg/mg)
BW = Body weight (kg)
AT = Averaging time (days)

5.3 Toxicity Assessment

The toxicity assessment involves identifying the COPC that may cause adverse health effects in
exposed individuals. The toxicity assessment consists of two components:
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e Hazard Identification—the process of determining what adverse human health effects, if any,
could result from exposure to a particular COPC.

e Dose-Response Evaluation—a quantitative examination of the relationship between the level
of exposure and the incidence of adverse health effects in an exposed population.

Health effects are divided into two categories: non-cancer and cancer effects. This division is based
on the different mechanisms of action associated with each category. Chemicals with non-cancer
effects may have cancer effects, too. These chemicals are assessed in both categories.

5.3.1 Noncarcinogenic Effects

For most noncarcinogenic effects, the body’s protective mechanisms must be overcome before an
adverse effect is manifested. Once these protective mechanisms, or thresholds, have been exceeded,
adverse health effects may occur. Noncarcinogenic health effects include a variety of toxicological
end points and may include effects on specific organs and systems, such as the kidney, the liver, the
nervous system, and the lungs. Organisms may have adaptive mechanisms that must be overcome
before a toxic effect can be detected. The systemic toxicity of a chemical is assessed through a
review of toxic effects noted in short-term (acute) animal studies, long-term (chronic) animal studies,
and epidemiological investigations describing effects on humans.

5.3.2 Carcinogenic Effects

Carcinogenesis is generally thought to be a phenomenon for which risk evaluation based on
presumption of a threshold is inappropriate. For carcinogens, it is assumed that a small number of
molecular events can evoke changes in a single cell that can eventually lead to cancer. This
hypothesized mechanism for carcinogenesis is referred to as "nonthreshold" because there is assumed
to be essentially no level of exposure to such a chemical that does not pose a finite probability,
however small, of generating a carcinogenic response.

The primary source for cancer slope factors (CSFs) for this investigation was the Office of
Environmental Health Hazard Assessment (OEHHA, 1999) database. Toxicity values (reference dose
[RfD] and CSFs) are presented in Table 5-7. The secondary source of toxicity values used in this risk
assessment is EPA’s Integrated Risk Information Systems database (IRIS). The IRIS database
contains up-to-date health risk and EPA regulatory information. IRIS contains only those RfD and
CSFs that have been verified by EPA work groups and is considered by EPA to be the preferred
source of toxicity information. If a toxicity value was not available through IRIS, the next data
source used is the most recently available Health Effects Assessment Summary Tables (HEAST)
issued by the EPA’s Office of Research and Development. HEAST summarizes interim (and some
verified) RfDs and CSFs. No toxicity values are available for the dermal route of exposure. For the
HHRA, oral toxicity values are used to evaluate risks associated with dermal exposure.

5.3.3 Evaluation of Petroleum Hydrocarbon Contamination

The presence of petroleum hydrocarbons was measured by total petroleum hydrocarbon (TPH)
analyses. The TPH analyses differentiate between gasoline (composed predominantly of carbon C4
to C12 hydrocarbons) and diesel (predominantly C10 to C24 hydrocarbons) fractions. The risk from
petroleum hydrocarbons is addressed by evaluating the individual constituents of greatest
toxicological concern. For a gasoline mixture, these would include benzene, toluene, ethyl benzene,
and xylenes (BTEX), as well as polycyclic aromatic hydrocarbons (PAHs), such as benzo[a]pyrene.
For diesel mixtures, only PAHs would be of concern. TPHs presently have no published health
criteria (i.e., cancer slope factors or RfDs). Consequently, no potential risk or hazards to human
health was quantitatively estimated for TPH data.
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5.4 Risk Characterization

Information presented in the exposure assessment and the toxicity assessment is integrated in this
section to characterize risk to human health from COPCs at the RGS. This section summarizes the
risk estimates (i.e., Hazard Indices [HIs]) for noncarcinogenic COPCs and Excess Lifetime Cancer
Risk [ELCR] for carcinogenic COPCs.

ELCR were estimated for carcinogenic chemicals having CSFs. Cancer risks for each COPC were
calculated as the product of intake for the chemical (mg/kg-day) and the CSF for that chemical
(mg/kg-day). Based on the EPA risk assessment guidelines for carcinogens, cancer risks from
exposure to multiple carcinogens via multiple exposure routes were assumed to be additive.
Therefore, estimated ELCR for all carcinogens and exposure routes were summed to yield a single
estimated cancer risk. The de minimis cancer risk is considered to be 1 x 10 or one-in-one-million
(EPA, 1989)

Risk = Intake x Slope Factor

Non-cancer risks were estimated by comparing the intake for each noncarcinogenic COPC for each
exposure route to its reference dose (RfD). The ratio of the intake to the RfD is defined as the Hazard
Quotient (HQ). The HQs for the COPCs were combined to estimate the Hazard Index (HI) for each
exposure scenario. HIs for the three exposure routes were combined to give an overall HI for both
exposure scenarios. When the HI exceeds one, it is a numerical indicator of the transition between
acceptable and unacceptable exposure levels, and there might be concern for potential adverse health
effects (EPA 1989). Any single chemical with an estimated daily intake greater than the
corresponding reference dose will cause the HI to exceed one.

HQ = Intake/RfD

5.4.1 Risk Characterization Results

The risk characterization results for the on-site worker and site visitor scenarios are presented in the
following table. Detailed risk calculations by chemical are presented in Tables 5-8 (a, b, c, d, and €)
and 5-9 (a, b, c, and d).

The results of the risk assessment indicate that the excess lifetime cancer risk (ELCR) is estimated to
be within the EPA risk management range of 10* to 10® (EPA, 1989) for all receptors. Each of the
chemical contributors to the non-cancer hazard gave a combined hazard index of less than 1.0 which
is less than the de minimis hazard index of 1.0 established by US EPA (EPA, 1989) for all receptors.

Excess Lifetime Cancer Risk and Non-cancer Hazard Indices by Receptor
Cancer Risk

Unit
Exposure Un Worker Visitor
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5.5 Conclusions

A risk assessment was performed for the specified set of receptors at the RGS. Standard risk analysis
procedures and professional judgement were used in the risk assessment. The COPCs were metals,
volatile, and semivolatile organic compounds in soil. The potential routes of exposure to human
receptors included: ingestion of soil, dermal contact with soil, and inhalation of dust in ambient air.

The cancer and non-cancer risks estimates were calculated for the indicated exposure scenarios using
conservative point estimates as described in the exposure assessment. Cancer and non-cancer risks
were summed for the total exposure periods for receptors. The ELCR ranged from 10® to 107 with
all receptors having “point estimate” risks less than the 107 cancer risk threshold. Non-cancer HQ
were added to yield a total HI for the total exposure periods for receptors. The HI for adult exposures
were all less than the de minimis non-cancer threshold of 1.0 for all receptors. The risk driver for the
site was benzo(a)anthracene which yielded ELCR of 4.7 x 107 for the on-site visitor at Fuel Tank 1.

Therefore, assuming that the soil concentrations are at their measured values at the indicated
receptors, it is unlikely that adverse cancer and non-cancer health effects would be predicted to occur
to populations within the study area for the indicated exposure scenarios.

For this risk assessment, it is assumed that the current site layout would remain unchanged. However,
AES has indicated that, for the AST Area, more than 10 feet of imported clean fill would be placed.
This would significantly reduce the exposure. Thus it is likely that this risk assessment overestimates
the actual future risk. This reinforces the conclusion of no significant risk.

5.6 Uncertainty Analysis

Simplifying assumptions were made to estimate the risks for the RGS sites. Uncertainties in this risk
evaluation (and risk assessment in general) are due to uncertainties in the methodologies used to
estimate risks, uncertainties in characterizing the site, and uncertainties describing exposure.

The estimates of risk presented above are subject to uncertainty from a variety of sources including:
e Sampling, analysis, and data evaluation
e Fate and transport estimation
e Exposure estimation
e Toxicological data
e Risk estimation methods

Uncertainty associated with sampling and analysis include the inherent variability (standard error) in
the analysis, representativeness of the samples, sampling errors, and heterogeneity of the sample
matrix. The quality assurance/quality control program used in the investigation serves to reduce these
errors; it cannot eliminate all errors associated with sampling and analysis. The degree to which
sample collection and analyses reflect real exposure point concentrations will determine the reliability
of the resulting risk estimates.

This risk assessment makes simplifying assumptions about the environmental fate and transport of the
COPC:s, specifically, that no chemical loss or transformation has occurred over time. This assessment
also assumes that the chemical concentrations detected in soil remain constant during the assessed
exposure duration.
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Risk estimation required numerous assumptions to describe potential exposure situations. Several
uncertainties exist regarding likelihood of exposure, frequency of contact with contaminated soil, the
concentration of chemicals at exposure points, and the time period of exposure. Assumptions used in
this risk assessment tend to simplify and approximate actual site conditions.

The toxicological database is also a source of uncertainty. These uncertainties include extrapolation
from high to low dose and from animals to humans; species, gender, age, and strain differences in
uptake, metabolism, organ distribution, and target site susceptibility; and human population
variability with respect to diet, environment, activity patterns, and cultural factors.
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6. Remediation Cost Analysis

This section presents a range of estimated costs for remediation of petroleum hydrocarbon impacted
soil within the EPTC AST Area. A remediation cost analysis, using non-risk based cleanup criteria,
was performed to provide SCE and AES with a range of costs to remediate impacted soil located
within the AST Area. The risk assessment performed for the EPTC AST Area, detailed in Section 5
of this report, revealed a less than 10° carcinogenic risk and less than 1.0 non-carcinogenic HQ
associated with PAHs in soil at the AST Area. Therefore risk-based cleanup goals were not
warranted for the EPTC AST Area.

There is no EPA guidance or exposure using factors for evaluating the risk’s associated with TPH-
impacted soil. Although an acceptable risk associated with the PAH-impacted soil was calculated in
the risk assessment, cost estimates were generated based on TPH cleanup criteria previously used by
regulatory and city agencies in the Los Angeles region. URSGWC and CH2MHILL have considered
this non-risk based cleanup levels because the LARWQCB has implemented cleanup goals for TPH-
impacted soil similar to those considered in this evaluation.

The following sub-sections present the methodology used, estimated volume of impacted soil,
remedial alternative selection, implementation, limitation and assumptions and cost estimate
associated with the remediation of impacted soil within the AST Area. The 66-kV Switchyard was
not considered in this remedial cost estimate based on the findings of the Additional Phase II
Investigation completed in August 1999 and detailed in Sections 3 and 4.

6.1 Methodology

The remedial cost estimate was completed in the following steps; (1) evaluation of potential
petroleum hydrocarbon cleanup levels that the LARWQCB may recommend for the AST Area based
on current land use, contaminant characteristics, and response actions at similar sites, (2)
development of isoconcentration contours depicting the lateral extent of TPH impacted soil for both
diesel and motor oil ranges, (3) calculation of estimated volumes of impacted soil based on sampling
depths and depth to groundwater, (4) evaluation of potential remedial alternatives based on nature of
contamination, feasibility, and schedule, (5) selection of a presumptive remedial alternative, and (6)
calculation of potential remedial costs associated with potential likely remedial scenarios.

6.2 Selection of Potential Cleanup Criteria

Potential cleanup criteria for petroleum-hydrocarbon impacted soil were evaluated for the AST Area.
For this evaluation, CH2M HILL and URSGWC used LARWQCB, Los Angeles Fire Department
(LAFD), and Port of Los Angeles precedence, professional judgement, and experience in similar
projects in the region to select conservative non-risk based cleanup levels.

URSGWC and CH2MHILL selected 100 mg/kg and 1,000 mg/kg TPH in the carbon chain range
C10-C24 and 1,000 mg/kg and 10,000 mg/kg TPH in the carbon chain range C25-C40 as potential
cleanup criteria for the AST Area. LARWQCB and LAFD have used 100 mg/kg and 1,000 mg/kg in
the past as a cleanup level for diesel-range hydrocarbons (C10-C24). LARWQCB and LAFD have
used 1,000 mg/kg and 10,000 mg/kg are levels in the past as a cleanup level for heavier oil-range
hydrocarbons (C25-C40).
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6.3 Estimated Volume of Impacted Soil

Isoconcentration contours of approximate lateral extent of TPH-impacted soils above 100, 1,000, and
10,000 mg/kg for carbon chain ranges C10-C24 and C25-C40 were created for depths 0-2 foot bgs, 2-
4 feet bgs, and 4-6 feet bgs (Figures 4-1 through 4-6). The isoconcentration contours shown were
used to estimate the volumes of impacted soil above 100 mg/kg and 1,000 mg/kg for diesel range
hydrocarbons (C10-C24) and above 1,000 mg/kg and 10,000 mg/kg for heavier oil-range
hydrocarbons (C25-C40), respectively.

The impacted soil volumes were estimated using previous soil boring data within each of the basins
(See Sections 2 and 4). For purposes of estimation, the results of soil samples collected beneath the
Tank 2 bottom have been interpolated to represent the conditions beneath Tanks 1, 3 and 4.
Isoconcentration contours depicting the extent of petroleum hydrocarbons have used the assumption
that conditions beneath Tank 2 are representative of conditions beneath Tanks 1, 3, and 4. Actual
conditions beneath Tanks 1, 3 and 4 may vary and must be evaluated upon decommissioning of each
tank.

Volume estimates were calculated under two scenarios (1) removal of all impacted hydrocarbons
above potential cleanup criteria from 0-6 feet bgs within the respective tank basins, and (2) an
alternate calculation involving the removal of impacted soil above potential cleanup criteria from 0-4
feet bgs within Tanks 1 through 4 basins, and from O to 9 feet bgs within the Tank 5 basin. The
alternate volume calculation is based on the expected depth to groundwater, observed at
approximately 4 feet bgs in the Tanks 1 through 4 basins and approximately 9 feet bgs in the Tank 5
basin. Volume estimates for TPH carbon chain range C10-C24 impacted soil above 100 mg/kg and
1,000 mg/kg and for TPH carbon chain range C25-C40 impacted soil above 1,000 mg/kg and 10,000
mg/kg are presented in Tables 6-1 through 6-4.

A summary of the impacted soil volume based on the potential cleanup criteria scenarios for TPH-
diesel and motor oil is as follows.

Impacted Soil Volume (Yd®)

310 560 0

0 310 560 0
90 0 230 0
90 0 230 0
850 0

470 850 0
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Impacted Soil Volume (Yd®) )
Potentia}l C!eanup Tank 1 Tank 2 Tank 3 Tank 4 Tank 5
Criteria

= 10,000 mg/kg C25-C40 0 7,350
(0-6 feet bgs) 30 0 0 ,

> 10,000 mg/kg C25-C40 30 0 0 0 9,148
(Alternate) ’
Note:

(1) The volume estimates are preliminary and may change during revision to this draft

6.4 Remedial Alternative Selection

For this preliminary remediation cost estimate, soil excavation and offsite disposal/recycle alternative
was evaluated. Excavation and offsite disposal/recycle is considered a presumptive remedial
alternative for mitigation of petroleum hydrocarbon-impacted soil located at the EPTC AST Area.
Other ex-situ remedial alternatives such as aboveground bioremediation, and in-situ remedial
alternatives such as bioremediation and bioventing were not considered due to time constraints.

Excavation and offsite disposal/recycle of impacted soil was selected because (1) it is an effective
technique in reducing the mass and toxicity of impacted soil, (2) technically feasible to meet remedial
action objectives, (3) remedial action objectives may be met in a shorter time period than other
alternatives, (4) regulatory agency and community acceptance is usually high, and (5) costs and
duration of the excavation and offsite disposal/recycle alternative may be estimated with a higher
probability than other ex-situ and in-situ alternatives considered.

6.5 Implementation

Excavation and offsite disposal/recycle of impacted soil can be implemented with common
construction equipment, and occur relatively quickly (following mobilization). Offsite disposal is
favorable in terms of ability to obtain services, ease of operation and maintenance, ability to monitor
system performance, equipment reliability, effects on adjoining property, and ease of permitting.

The proposed excavation and offsite disposal of impacted soil would be completed in the following
steps:

o Development of a remedial action workplan for implementation
e Agency review and approval of workplan

¢ Bid preparation and contractor procurement

e Demolition of existing tanks (concurrent or separate)

* Mobilization of excavation subcontractor

e Excavation of impacted soil

* Transport of impacted soil to soil recycling facility

* Post excavation confirmatory samples
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Backfill and compaction of excavation area
Final restoration/grading (for future land uses)
Development of a remedial action closure report

Agency review and issue letter of closure

6.6 Limitations/Assumptions

Several assumptions and limitations were made during the preparation of this remediation cost range
for the EPTC AST Area. Assumptions made during the development of the cost estimate included:

The decommissioning and removal of the tank structures including foundations and
associated piping will be completed prior to remediation activities. Therefore, the
remediation cost does not reflect any associated cost for demolition and disposal/recycle of
the tanks.

The remedial alternative presented in this section addresses soil only. Potential costs
associated with groundwater monitoring and/or remediation have been omitted from
consideration in this cost estimate.

No suitable overburden will be removed and segregated prior to excavating areas where
impacted soil above potential cleanup criteria was observed at depth (i.e. 2-4 ft bgs or 4-6 ft

bgs).

Volume of impacted soil was based on a level ground surface, and depth below ground
surface. The bermed areas were not considered in the estimation of soil volumes. The actual
volume of soil to be moved/removed may change based on the need to move/remove the
berms. Where impacted soil isoconcentration contours extended to the berms, the impacted
soil was considered to be from ground surface and deeper. The berms, typically elevated
above the tank basin floors, were not considered to be impacted.

Based on TPH results of samples collected on the perimeter of Tank 4, no soil excavation will
be necessary within the Tank 4 basin.

No sheeting or shoring will be needed to complete the removal of impacted soil to a
maximum depth of 9 feet bgs. A 1:1 sidewall slope will be utilized for all excavations to 9
feet bgs, and no sloping of sidewalls will be needed for excavations extending to 4 feet bgs.

The cleanup criteria used in estimating volumes of soil were based on TPH. The values
chosen for this remediation cost estimate are consistent with TPH cleanup levels requested by
regulatory agencies for the Los Angeles region.

Dewatering, if necessary, may be accomplished with the existing dewatering wells located
within the AST area. Additional dewatering wells to lower the water table have not been
included in this cost estimate.

Imported backfill estimates were based on restoration of the site to current ground surface
elevations and not the amounts of backfill, which may be necessary for future land use
scenarios. A 25 percent bulking factor was applied to all volumes of soil that would need to
be imported. The placement, compaction and testing of imported backfill are included in the
remediation cost estimate.
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6.7 Cost

Potential remediation costs were generated based on four scenarios (1) excavation and removal of
impacted soil above 100 mg/kg TPH range C10-C24, (2) excavation and removal of impacted soil
above 1,000 mg/kg TPH range C10-C24, (3) excavation and removal of impacted soil above 1,000
mg/kg TPH range C25-C40, and (4) excavation and removal of impacted soil above 10,000 mg/kg
TPH range C24-C40. The range of costs provided for each scenario represents the two alternatives;
(1) removal of all impacted hydrocarbons above potential cleanup criteria from 0-6 feet bgs within the
respective tank basins, and (2) an alternate calculation involving the removal of impacted soil above
potential cleanup criteria from 0-4 feet bgs within Tanks 1 through 4 basins, and from 0 to 9 feet bgs
within the Tank 5 basin.

Breakdowns of costs associated with the remedial cost estimates are included in Tables 6-5 through
6-8. The cost estimates included implementation, mobilization, miscellaneous, and management
oversight costs. A ten percent contingency was added to the direct cost for remediation of the
impacted soil.

The following table summarizes the preliminary cost estimates:

" Remediation Scenario M Table | =~ CostRange”
100 mg/kg TPH C10-C24 | 65 $ 1,600,000 to 2,160,000
1,000 mg/kg TPH C10-C24 66 $ 1,410,000 to 1,980,000
1,000 mg/kg TPH C25-C40 67 $ 1,660,000 to 2,190,000
10,000 mg/kg TPH C25-C40 68 $ 940,000 to 1,130,000

Note:
(1) Cost range represents the 0-6 feet bgs and alternate volume calculation costs. Costs rounded to

the nearest ten thousand dollars.

The cost range presented in this section are based on 100 mg/kg, 1,000 mg/kg and 10,000 mg/kg TPH
cleanup levels for diesel and heavier oil hydrocarbons. These levels are provided for discussion
purposes and have been used by regulatory agencies in the Los Angeles region with oversight over
petroleum hydrocarbon impacted soil. They are not risk-based.

Cleanup criteria for the site will need to be negotiated with the lead agency (considered likely to be
LARWQCB). Following implementation of a remedial alternative, site closure will also need to be
negotiated with the lead agency before redevelopment of the AST Area may commence.
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7. Conclusion

CH2M HILL and URSGWC conducted an Additional Phase II Investigation of the AST Area and the
66 kV-Switchyard. The investigation was designed to (1) assess COPCs within the tank basins and
66 kV-Switchyard, (2) delineate the extent of impacted soil that may require remediation under the
current industrial land use, and (3) develop a remediation cost estimate to mitigate impacted soil to
levels consistent with regulatory agency criteria. In addition selected locations within the AST Area
and the 66-kV Switchyard were resampled because previous analytical results for TPH-extractable
and VOC analyses were rejected due to the laboratory QA/QC did not meet the project quality control
objectives.

A human health risk assessment was conducted based on the results of the Additional Phase II
Investigation and resampling. The risk assessment focused on the following exposure pathways: (1)
soil ingestion, (2) inhalation of soil particulates, and (3) dermal contact. The risk assessment assumes
commercial/industrial land use. Also the risk assessment calculations assume that the AST Area
configuration will not change. However, AES has indicated it is likely that more than 10 feet of
imported fill will be placed over the AST area to eliminate the need for dewatering. This would
significantly reduce the potential exposure to impacted soil. Thus, the risk assessment likely
overestimates the health risk posed by the existing soil contamination. Nevertheless, the risk
assessment indicates that the site contamination does not pose a significant health risk (carcinogenic
and noncarcinogenic); and, risk-based cleanup levels are not warranted.

Cleanup criteria and cleanup precedence used by the LARWQCB and LAFD for
commercial/industrial sites within the Los Angeles region were used to estimate the volume of TPH-
impacted soil that may need to be remediated. Cleanup criteria used for this report included 100 to
1,000 mg/kg for TPH-diesel-range and 1,000 mg/kg to 10,000 mg/kg for TPH-motor oil.

Based on the results of the Additional Phase II Investigation, the following conclusions are made:
¢ COPCs were limited to volatile and semivolatile organic compounds, and metals
» Carcinogenic and noncarcinogenic risks did not exceed acceptable levels

* The preliminary estimated costs to remove TPH-impacted soil ranged from $0.9 to $2.2
million, assuming excavation, disposal at a recycling facility, and placement of imported
clean fill.
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