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1.0 INTRODUCTION

This Corrective Action Plan (CAP) has been prepared by PES Environmental, Inc. (PES) on
behalf of Pacific Electric Motor Company (PEM) for the property located at

1009 66™ Avenue, Oakland, California (Plate 1). This document has been prepared in
response to a letter dated July 14, 1999 from the Alameda County Environmental Health
Services (ACEHS), to Mr. Rand Perry and Mr. Steve Boyd of PEM.

The ACEHS letter requested the preparation of a CAP that would propose methods to:

(1) reduce the concentrations of petroleum hydrocarbon compounds (PHCs) in groundwater
onsite, and (2) stop migration of PHCs. The letter also requested a feasibility study discussing
remediation options and the rationale in deciding on the proposed method.

The CAP follows the recommendations of the ACEHS and RWQCB for cleanup at fuel tank
sites. This CAP utilizes the data collected to date, and allows for calculation of risk-based
cleanup levels and selection of an appropriate remedial alternative. The data evaluated for the
CAP includes the results of analysis of 66 soil samples collected from the site, and the results
of 7 groundwater monitoring events.

1.1 Corrective Action Plan Objectives

The objectives of the CAP are to: (1) evaluate human health risks of PHCs, especially
benzene and methyl tert-butyl ether (MTBE), in unsaturated soil and groundwater at the site;
(2) establish risk-based site-specific cleanup levels for PHCs in unsaturated soils and
groundwater; (3) evaluate available remedial alternative measures; and (4) select the most
appropriate remedial measure that can achieve site-specific cleanup levels.

1.2 Organization
The CAP includes the following sections:

Section 1.0 - Introduction. The introduction presents a general explanation of the
objectives and organization of the CAP.

Section 2.0 - Background Information. This section discusses the physical and
chemical characteristics of the PHCs encountered in soil and groundwater at the site.

Section 3.0 - Determination of Applicable Cleanup Levels. A risk-based approach is
used to develop alternative site-specific cleanup levels in this section.

Section 4.0 - Evaluation of Remedial Alternatives. This section presents an evaluation
of remedial action alternatives considered applicable for implementation at the site.

61800102001 .doc 1
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Section 5.0 - Corrective Action Plan Implementation. This section discusses the
recommended remedial action alternatives for the site and presents a schedule for
corrective action implementation, monitoring, and reporting.

Section 6.0 - Summary and Conclusions, This section summarizes the findings of the
CAP and provides conclusions based on the available data.
2.0 BACKGROUND INFORMATION

A description of the site and a discussion of the characteristics of site contaminants are
presented below.

2.1 Site Description

The site is located in a light industrial and residential area in Oakland, California and is
presently used to repair large electric motors. PEM formerly operated a 2,000-gallon steel
gasoline underground storage tank (UST) on the east side of the warehouse building (Plate 2).
The tank was reportedly installed in approximately 1975 (ENVIRON, 1997). A compilation
of petroleum hydrocarbon concentrations in soil samples from historical site investigations is
included as Table 1. Historical groundwater sample analytical results are presented as Table 2.
A groundwater flow direction map from the most recent (July 1999) groundwater monitoring
event is presented on Plate 3,

2.2 Previous Investigations

2.2.1 UST Removal

In February 1995, the UST was removed by W. A. Craig, Inc. (WAC). Observations at the
time of removal indicated that the tank was in good condition and no holes were evident.
However, free-phase gasoline product was observed on the water surface in the tank
excavation. Soil samples collected from the UST excavation and associated piping trenches
detected total petroleum hydrocarbons as gasoline (TPH-g) at concentrations up to

10,000 milligrams per kilogram (mg/kg).

2.2.2 1995 Soil Investigation and Excavation

In April 1995, WAC performed a soil investigation consisting of nine soil borings (GP-1
through GP-9) to delineate the lateral and vertical extent of the petroleum hyd bons in soil
(WAC, 1995). Sampling locations are shown on Plate 2./Benzen TPH-g/were detected
in soil samples at concentrations up to 1,900 mg/kg (GP2 at 8 feet bgs) and 16 mg/kg (GP7 at
8 feet bgs), respectively (Table 1). Excerpts from WAC's investigation report are presented in
Appendix A.
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On the basis of the results of the soil investigation, WAC prepared and implemented a
remediation program to remove soil affected by petroleum hydrocarbons (WAC, 1997). WAC
excavated affected soil from the vicinity of the UST and dispenser island to depths of up to

24 feet below ground surface (bgs). Approximately 1,500 cubic yards of soil were excavated
and stockpiled onsite, and 116,000 gallons of petroleum hydrocarbon-affected water were
pumped from the excavation and disposed. Residual concentrations of TPH-g and benzene in
confirmation soil samples generally ranged up to 930 mg/kg and 7.4 mg/kg, respectively;
however, at sampling location 11-TB, TPH-g and benzene were detected at concentrations of
2,800 mg/kg and 18 mg/kg, respectively (Plate 2). Excerpts from WAC's report summarizing
the UST excavation program are presented in Appendix A.

2.2.3 June 1997 Well Installation

ENVIRON, Inc. (ENVIRON) installed and sampled three shallow monitoring wells (MW-1,
MW-2, MW-3) in June 1997 to evaluate groundwater conditions in the vicinity of the former
UST (Plate 2). The well installation program and associated soil and groundwater sampling
program were summarized in the ENVIRON report Soil and Ground Water Investigation,
Summary Report, Pacific Electric Motor Co., 1009-66th Avenue, Oakland, California, dated
July 17, 1997 (ENVIRON, 1997). ENVIRON concluded that the remediation performed had
successfully removed the source of the petroleum hydrocarbons (i.e., the former UST), and
that residual concentrations of petroleum hydrocarbons in soil and groundwater were present
only in the immediate vicinity of the former UST. Excerpts from ENVIRON's report are
presented in Appendix A.

2.2.4 June 1997 Subsurface Investigation and Well Installation

In September 1998, PES conducted additional soil and groundwater sampling in the vicinity of
the former UST, as requested by the ACEHS in a May 13, 1998 letter to PEM (ACEHS,
1998a). Two soil borings (SB-1 and SB-2) were drilled within the backfill of the former UST
excavation, and one monitoring well was installed downgradient of the former UST.
Petroleum hydrocarbons were generally not detected in the excavation backfill, although
groundwater samples collected from both soil borings indicated the presence of methyl
tert-butyl ether (MTBE), a gasoline additive. Elevated petroleum hydrocarbons were found i

downgradient of the UST excavation during installation and groundwiter sampling. of ~

soil (TPH-g up to 660 mg/kg and benzene up to 2.8 mg/kg) and in groundwater (TPH- to
170,000 micrograms per liter [ug/L], benzene up to 26 @ d MTBE up to 26 [ug lLiS v JLW_

monitoring well MW-4. On the basis of the elevated concentrations of petroleum
hydrocarbons, PES recommended four quarters of additional groundwater monitoring. The
additional investigation was summarized in the PES report Results of Additional Soil and
Groundwater Investigation, 1009 66" Avenue, Oakland, California, dated November 11, 1998
(PES, 1998a). Compiled soil and groundwater data collected by PES are presented in Tables 1
and 2, respectively.

61800102R001 .doc 3
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2.2.5 Quarterly Groundwater Monitoring

A quarterly groundwater monitoring program, which began in June 1997, is ongoing.
Sampling results for the four monitoring wells from the most recent sampling event in July
1999 indicate that elevated concentrations of PHCs are present in groundwater at monitoring
wells MW-1 and MW-4, No PHCs were detected in samples from well MW-2 and MW-3 in
July 1999; however, in April 1999 both wells had low concentrations of PHCs indicating that
the groundwater plume may be moving in an offsite direction.

2.3 Physical and Chemical Characteristics of Site Contaminants

The unsaturated soil and groundwater at the site has been affected by releases of gasoline from
the former underground storage tank. Gasoline is comprised of relatively light fraction
hydrocarbons and additives that are blended with the fuel to improve performance. The light-
fraction hydrocarbons in gasoline are highly volatile and rapidly evaporate. Chemicals of
concern at the site are constituents of gasoline, particularly the aromatic BTEX compounds and
MTBE. These aromatic hydrocarbons typically comprise about 10 to 40 percent of fresh
(unweathered) gasoline (ASTM, 1995).

2.4 Hydrogeologic Characteristics

This section discusses the effect of petroleum hydrocarbons detected at the site on nearby
surface water bodies and groundwater.

2.4.1 Surface Water

The nearest surface water body is Lion Creek; a small stream located approximately 200 feet
to the southeast of the sites that flows to San Leandro Channel. Groundwater monitoring data
collected at the site since 1997 indicate the PHCs in groundwater are slowly migrating toward
the southwest, away from Lion Creek.

2.4.2 Groundwater

Historical water levels in the four monitoring wells have ranged from 2.89 to 7.71 feet bgs
(PES, 1999). These data indicate that groundwater flow is generally to the west-southwest.
The groundwater gradient is approximately 0.004 foot per foot (ft/ft).

Prior to the April 1999 event, the groundwater plume appeared to be static and localized in the
area immediately adjacent to the UST excavation. The results of the April 1999 groundwater
monitoring event appear to indicate that the petroleum hydrocarbon plume associated with the
former UST was migrating west to southwest towards the property boundary. The results of
the most recent sampling event (July 1999) from the downgradient monitoring wells appear to
indicate that the petroleum hydrocarbon plume associated with the former UST is limited to
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minimal lateral migration and remains localized. Concentrations of petroleum hydrocarbons in
samples from Wells MW-1 and MW-4 are comparable to previously observed conditions.

3.0 RBCA EVALUATION OF APPLICABLE CLEANUP LEVELS

This section presents the methodology and results of a Risk-Based Corrective Action (RBCA)
evaluation of site chemical hazards and determination of site-specific health-based cleanup
levels for unsaturated soil and groundwater. The use of the RBCA approach, following the
standard procedures as published by the American Society for Testing and Materials Guide for
Risk-Based Corrective Action Applied at Petroleum Release Sites (ASTM E 1739-95), is
routinely used at fuel hydrocarbon sites and is described below.

3.1 Methodology

The RBCA process allows for assessment and evaluation of the need for a response to
subsurface contamination associated with PHC releases. The RBCA process integrates U.S.
Environmental Protection Agency (U.S. EPA) risk assessment practices with site investigation
and remedial action in order to determine applicable and appropriate measures for protection
of human health and the environment. RBCA Tier 1 Risk-Based Screening Levels (RBSLs)
and Tier 2 Site Specific Target Levels (SSTLs) are based on achieving protection of human
health and the environment. For evaluation of carcinogens, Tier 1 RBSLs and Tier 2 SSTLs
are based on acceptable lifetime exposure cancer risk of 10 to 10®. For evaluation of
non-carcinogens, a toxic hazard quotient value of 0.2 to 1.0 was used.

3.1.1 Tier 1 RBCA Methodology

The RBCA process evaluates petroleum release sites in terms of sources, transport
mechanisms, and receptors. Tier 1 of the RBCA process consists of comparing maximum
concentrations of constituents of concern detected at the site to generic RBSLs to determine
whether further evaluation is necessary. RBSL values are derived from standard exposure
equations and reasonable maximum exposure estimates as recommended in U.S. EPA risk
assessment practices. The standard exposure equations and maximum exposure estimates
include several conservative assumptions and therefore, result in calculation of a very
conservative safe maximum exposure value for a chronic (long-term) exposure scenario.
These exposure factors are designed to protect not just the average person, but the most
sensitive groups over a lifetime of exposure.

If Tier 1 levels are not exceeded, the appropriate action is to proceed directly to compliance
monitoring and, if appropriate, no further action. If the generic Tier 1 levels are exceeded,
the PHC affected soil or groundwater may be addressed by proceeding with remediation to
generic Tier 1 levels or conducting a Tier 2 RBCA evaluation.

51300102R00L doc 5
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3.1.2 Tier 2 RBCA Methodology

Tier 2 of the RBCA process involves development of site-specific target levels (SSTLs), which
are then compared to concentrations of the chemical(s) of concern for the subject site. The
SSTL values are derived from standard exposure equations and reasonable maximum exposure
estimates per U.S. Environmental Protection Agency (USEPA) guidelines. These values are
designed to be protective of human health, even if exposure occurs within the onsite area of
impacted soil or groundwater.

3.2 Primary Exposure Scenarios

For the former UST at the subject site, three primary exposure scenarios were evaltuated:

(1) volatilization of residual petroleum hydrocarbon constituents from soil and/or groundwater
to outdoor air; (2) volatilization of residual petroleum hydrocarbon constituents from soil
and/or groundwater to the air inside buildings at the site (the existing warehouse or future
buildings in the vicinity of the residval contamination); and (3) construction workers during
future site development. To perform the RBCA evaluation, PES used the Zier I and Tier 2
RBCA Spreadsheet System Version 1.0.1 sofiware package by Groundwater Services, Inc. The
worksheets listing input data and output results used for this model are presented in

Appendix B.

3.3 Constituents of Concern

All soil and groundwater analytical data collected to date was evaluated for use as input to the
RBCA Spreadsheet System. The maximum concentrations of MTBE, benzene, toluene,
ethylbenzene and xylenes detected in soil and groundwater from monitoring wells were
selected as input concentrations for the RBCA model used to present a worst-case scenario.
Following standard RBCA protocol, concentrations of TPH quantified as gasoline and diesel,
and total recoverable petroleum hydrocarbons were not evalvated in the RBCA process.

The RBCA input data are as follows:

Surface Soil
Benzene - 0.085 mg/kg (MW-4 at 5.0 feet bgs)
Toluene - .28 mg/kg (MW-4 at 5.0 feet bgs)
Ethylbenzene — 0.23 mg/kg (MW-4 at 5.0 feet bgs)
Total xylenes - 0.31 mg/kg (MW-4 at 5.0 feet bgs)
MTBE - 0.125 mg/kg (MW-4 at 5.0 feet bgs)

Subsurface Soil _',j
Benzene - 18 mg/kg (11-TB at 6.0 feet bgs) —=
Toluene ~ 150 mg/kg (11-TB at 6.0 feet bgs)
Ethylbenzene - 72 mg/kg (11-TB at 6.0 feet bgs)
Total xylenes — 420 mg/kg (11-TB at 6.0 feet bgs)

61800102R001 .doc 6
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Groundwater
Benzene — 28,000 ug/L (MW-4; April 1999)
Toluene — 32,000 ug/L (MW-4; September 1998)
Ethylbenzene - 3,700 ug/L (MW-4; April 1999)
Total xylenes - 19,000 ug/L (MW-4; April 1999)
MTBE - 68,000 pg/L (MW-4; July 1999)

3.4 RBCA Risk Assessment Results

PES used the evaluation and assessment procedures recommended by ASTM E-1739 for
determining the appropriate hazard identification, exposure assessment, risk characterization,
and acceptable exposure limits for the constituents of concern at the site. The RBCA analysis
assessed worst-case conditions at the PEM site by evaluating maximum concentrations of
constituents of concern in affected unsaturated soil and groundwater through indirect exposure
to affected soil vapor over the contaminant plume, and direct exposure to soil during
construction activities. The maximum concentrations used in the Tier 1 analyses were
presented in Section 3.2, above. The data output and results of the Tier 1 analyses are
presented in Appendix B.

3.4.1 Tier 1 RBCA Analysis

Tier 1 of the RBCA process consisted of comparing site-specific COC concentrations to
generic RBSLs to determine whether further evaluation was necessary. The RBSLs are
presented on Table 3. In accordance with California policy for use of RBCA analysis, the
applicable RBSL for benzene was multiplied by 0.29 for regulatory acceptance (RWQCB,
1996) due to the California EPA’s higher estimate of benzene toxicity.

The results of the Tier 1 analysis indicate: (1) the concentration of benzene and toluene in
subsurface soil exceed the calculated RBSLs for the volatilization into indoor air exposure
pathway; and (2) the RBSL for benzene in groundwater is exceeded for the volatilization into
indoor and outdoor air exposure pathways. Concentrations of ethylbenzene, MTBE, and
xylenes do not exceed their respective applicable RBSLs. According to the Tier 1 evaluation,
future construction workers would not be exposed to unacceptable concentrations of PHCs in
surface soil.

The Tier 1 model assumes that a worker in a building situated over the area of highest soil and
groundwater concentrations (no buildings exist at the locations corresponding to the maximum
COC concentrations) will be exposed to benzene for eight hours per day for 25 years. This
scenario currently does not and is not expected to occur at this site,
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3.4.2 Tier 2 RBCA Analysis

The Tier 2 RBCA process consisted of further evaluating COCs with concentrations in excess
of applicable Tier 1 RBSLs. COCs with concentrations in excess of applicable RBSLs were
evaluated to determine whether the concentrations in soil and groundwater exceed applicable
SSTL concentrations. If any COCs exceed the SSTLs, a constituent reduction factor required
to meet the cleanup goal is calculated. The SSTL for each COC represents the target clean up
goal for that COC.

The results of the Tier 2 analysis indicate that the calculated SSTL for benzene and toluene is
identical to the RBSL value (Table 3). The applicable SSTL in subsurface soil for benzene
and toluene at the site is 0.1 and 230 mg/kg, respectively. The applicable SSTL for benzene
in groundwater at the site is 150 ug/L

3.5_Selection of Soil and Groundwater Cleanup Levels

The RBCA Tier 1 and Tier 2 analyses evaluated maximum BTEX and MTBE concentrations
detected in subsurface soil and groundwater at the site. The findings for each media are
discussed below.

Additionally, the concentration of benzene in groundwater at well MW-4 exceeds the
respective SSTLs for the volatilization of benzene into an enclosed airspace pathway and
outdoor air. Though no buildings exist over the areas of highest benzene and toluene
concentrations, the volatilization into indoor air space exposure pathway was included to
develop a more conservative and protective site risk level. The following sections will discuss
and select the most appropriate remedial measure to reduce the risk to acceptable levels.

3.5.1 Soil

The results of the RBCA evaluation indicate that concentrations of benzene and/or toluene in - W
subsurface soil at 19 sampling locations exceed the respective SSTLs for the volatilization of < ﬁ ' ?
benzene and toluene mto an enclosed a1rspace pathway ('I'able 3). Ofthese 19 Jocations,.sail k

2 ollacted L water table. Because dissolved PHCs in fegh |
groundwater may have affected the results of the 5011 analysis, samples collected from Covrent o
saturated soil are not considered further (the RBCA evaluation results for groundwater are used
to address saturated soil conditions). One of the soil sampling locations (GP7) was removed
during over-excavation of the UST area. '

The four remaining sampling locations considered for further discussion are in two general
areas: (1) south of the UST excavation area (confirmation sample 11-TB and boring GP1);
and (2) beneath the warehouse on the west side of the UST excavation area (borings GP4 and
GP9).

61800102R001 .doc 8
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Sampling Focation 11-TB and Boring GP1

Concentrations of benzene (18 mg/kg) and toluene (150 mg/kg) from sampling location 11-TB
and benzene (up to 13 mg/kg at 9.5 feet bgs) in soil at boring GP1 exceed the SSTLs for
indoor air. The soil sample collected from 11-TB was from 6 feet bgs in a trench extending
from the south side of the UST excavation area (Plate 2). Boring GP1 is located
approximately 20 feet south of 11-TB. Both sampling locations are in a parking area covered
with asphaltic pavement at the rear of the main PEM building.

On the basis of soil analytical results from other nearby excavation soil samples and the 5-foot -
sample from monitoring well MW-4 (benzene at 0.085 mg/kg and toluene at 0.28 mg/kg in
the sample from 5 feet bgs), the extent of the elevated benzene and/or toluene observed at
11-TB and GP1 is limited to a small area immediately adjacent to the former UST excavation.

A

There are no structures overlying this area and no development plans that include development é)
and construction of buildings in the future. There is no complete enclosed air pathway for “‘f&f

PHC:s in soil at this area of the site and no soil remediation is required.

d
Borings GP4 and GP9

Concentrations of benzene in soil samples from borings GP4 and GP9 range up to 14 mg/kg.

These samples were collected from beneath the warehouse on the west side of the UST

excavation area. The warehouse overlying the sampling iocations is a corrugated metal

structure that is not sealed and permits outdoor air to freely circulate through the building. As

such, soil analytical results should be compared to SSTLs for outdoor air, rather than indoor -

air. The concentrations in soil samples from GP4 and GP9 are below the outdoor air SSTL fmf W
benzene. There is no complete enclosed air pathway for PHCs in soil at this area of the site [ f__X__
and no soil remediation is required. /

3.5.2 Groundwater

Based on the evaluation of cleanup levels, the most conservative cleanup goals for benzene and
toluene in groundwater are MCLs. However, the RWQCB acknowledges that remediation of
shallow groundwater to drinking water MCLs is, in many cases, technically impractical, and
unnecessary in most situations. Due to low inferred permeability of the Bay Mud, and flat
gradient of the site, the groundwater movement is expected to be slow. Previous
environmental investigations have also determined that PHCs have generally remained within
the site boundary and have not migrated offsite to any ecologically sensitive areas. Further, all
local domestic water is supplied by East Bay Municipal Utility District. There is no evidence
of groundwater use in this area, and therefore, little risk to human heath from consumption of
groundwater. Consequently, remedial actions should be developed for the COCs present in the
groundwater at concentrations in excess of the human health risk-based S8TLs. The SS8TLs
for groundwater affected by benzene and toluene are 150 and 25,000 pg/L, respectively.
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With regard to MTBE in groundwater, there are no clear regulatory guidelines for use in
establishing cleanup goals. The State of California is considering adoption of a primary MCL
for MTBE of 13 ug/L.. However, as noted above, groundwater at the site is not used asa .
drinking water supply. PES proposes.a cleanup goal for MTBE of 680_ugLI4,__Th1&Lesults.m.a_, f+s
one-hundred fold dccreis‘gﬂfrgrq“t’hﬁ; ‘maximym _Qg_:___tgctgdqgonp;nt;a_ti‘qn.‘ . cove?

P

4.0 EVALUATION OF REMEDJAL ALTERNATIVES

As discussed in Sections 3.4 and 3.5, soil and groundwater chemistry data for the PEM facility
are above SSTLs; therefore remediation based on risk to human health may be appropriate.
Based on the exceedence of the SSTLs, remedial measures were evaluated by PES. Cleanup
goals, as discussed in Section 3.5, are presented in Table 3.

Six remedial measures were considered for this site: (1) no action; (2) soil excavation,

(3) enhanced in-situ bioremediation of groundwater; (4) a combination of soil excavation and
enhanced in-situ bioremediation of groundwater; (5) installing several recovery wells and
extracting and treating affected groundwater; and (6) a combination of extracting and treating
affected groundwater and soil excavation. A task matrix identifying applicable work
components of the six alternatives is included as Table 4. This section briefly describes each
of these remedial measures and discusses the relative advantages of each. Criteria used in
evaluating whether remedial alternative is appropriate included technical practicability,
effectiveness, risk, and regulatory acceptance.

4.1 Alternative 1 - No Action

Following ACEHS guidance at sites where the ecological and/or human health risk evaluation
has determined that no significant risk to human health or the environment is present, a no
action alternative may be appropriate if natural biological degradation of petroleum
hydrocarbons at the site could be demonstrated to be occurring. In order to implement a “no
action” alternative, strategies for administrative controls may need to be developed between
the property owners, ACEHS, and the RWQCB. Administrative controls could include deed
restrictions, zoning restrictions, appropriate building ventilation operation, and access barriers.
Since the only pathways identified which exceeded SSTLs were inhalation of benzene and
toluene inside a building situated in the vicinity of monitoring well MW-4, prohibiting
construction of buildings over these locations and maintaining the paved ground surface would
also achieve the objective of protecting worker health.

™
The “no action” alternative does not actively reduce the threat to human health or the toxicity ™,
or volume of affected soils and or groundwater. Implementability of the “no action” A‘}
alternative would be relatively simple but is not feasible because PHCs have already been /

detected near the property boundary and ACEHS has requested that plume migration be Q
stopped. For these reasons, the “no action” alternative was not chosen.
(e

61800102R001.doc 10



PES Environmental, Inc.

4.2 Alternative 2 - Soil Excavation

As discussed in Section 3.5.1, there is currently no complete enclosed air pathway for PHCs in
soil at the site and no soil remediation is required. Soil excavation could be performed over
the two limited areas (immediately south and west of the UST excavation) to address potential
exposure if development occurs in the future.

Excavation of affected soil, and replacement with clean, imported fill materials would result in
the reduction of the volume of soil containing aromatic hydrocarbons and therefore, lower the
risk to human health at the subject site. The excavated soil would be sent to an offsite
permitted landfill for proper disposal. Soil used for backfilling the excavation would be of an
equivalent hydraulic conductivity of the native soils excavated, and would be compacted to 90
percent relative density.

The soil excavation alternative would result in the generation of solid wastes, which would
require characterization and profiling prior to receiving approval from the landfill for the
material. Based on the expected areas of excavation, an estimated 7,500 cubic yards of soil
would be generated (assumes a 35 foot x 35 foot x 10 foot excavation south of the former UST
excavation, a 40 foot x 30 foot x 10 foot excavation west of the former UST excavation, and a
50 percent soil bulking factor.)

Confirmation sidewall soil samples would be collected and analyzed to demonstrate that the
cleanup objectives were reached. Groundwater is not expected to be encountered during the
excavation. However, if groundwater is encountered, samples would be collected and
analyzed to evaluate disposal options.

The soil excavation alternative is relatively simple to perform and would be effective in further
reducing the overall onsite risk to human health. However, this alternative would result in
demolition of at least a portion of the warehouse at the site and create a significant disruption
of day to day activities at PEM. The soil excavation alternative may not result in a significant
reduction of concentrations of PHCs dissolved in groundwater.

The soil excavation alternative is likely to be acceptable to the ACEHS.

4.3 Alternative 3 - Enhanced In-Situ Bioremediation of Groundwater

In-situ bioremediation utilizes naturally occurring microbes that oxidize or degrade petroleum
hydrocarbons. Bioremediation involves stimulating native bacteria through the addition of
oxygen and possibly nutrients to the affected zone, which results in the accelerated degradation
of petroleum hydrocarbons by these microbes. This remedial technology has been previously

61200102R001doc 11
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approved by the RWQCB and implemented at similar sites in California. The equation below
describes the complete microbial aerobic degradation of a petroleum hydrocarbon to carbon
dioxide and water: Kol

CH, + 9.50,%— 6CO, + TH,0

Typically, oxygen concentration in the subsurface has been found to be the limiting factor to
biological activity (Wilson and-Brown, 1989). Based on the stochiometry of the above
equation, approximately 3.5 pomids of oxygen is required to degrade one pound of petroleum
hydrocarbons with the formula C H JH,,. Asoxygen is utilized by the native bacteria to degrade
hydrocarbons, dissolved oxygen concentrations are expected to decline exponentially over
time. Dissolved oxygen is therefore an indirect indicator of hydrocarbon concentration.

Enhanced in-situ bioremediation methods are designed to introduce oxygen and nutrients into
groundwater at the site to enhance biodegradation rates of petroleum hydrocarbons. The
methods include: (1) adding a nutrient- and hydrogen peroxide-enriched water (hereinafter
referred to as enriched water), and (2) placement of Oxygen Releasing Compound (ORC) in
selected wells at the site.

Enriched water consists of concentrated hydrogen peroxide and nutrients mixed with
dechlorinated potable water. When the enriched water is introduced, the hydrogen peroxide
decomposes into water and oxygen. The introduction of enriched water provides several
advantages over other techniques for supplying oxygen to groundwater. Enriched water
carries more oxygen than ORC- or oxygen-saturated water and the use of concentrated
hydrogen peroxide can prevent biofouling in wells. Periodic addition of enriched water does
not require installation of a permanent distribution system and does not preclude the
subsequent use of other remedial actions should they be required.

ORC is a powder form of time release magnesium peroxide. The ORC is blended with an
inert carrier matrix of sand and the blend is contained in an approximately two-inch diameter
polyethylene webbed sock in one-foot lengths (ORC Filter Sock). The ORC Filter Socks
become saturated following insertion into groundwater, and begin releasing oxygen into the
subsurface. The ORC product contains both magnesium oxide and magnesium peroxide (the
active ingredient). Essentially, ORC is “oxygenated magnesia” and releases the oxygen upon
contact with water. The spent magnesium peroxide is converted to magnesium hydroxide (a
suspension of magnesium hydroxide in water is ordinary “milk of magnesia”). ORC releases
of oxygen have been documented to enhance microbial growth in both soil and groundwater,
and in turn, accelerate biodegradation rates of petroleum hydrocarbons.

Enhanced in-situ bioremediation of groundwater is an effective method of utilizing naturally
occurring processes to remediate petroleum hydrocarbon contamination. It is quickly
implemented, effective in reducing the mass of contaminants, and causes little disturbance to
site activities. In addition, in-situ bioremediation destroys, rather than transfers contaminants
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like several common above-ground treatment technologies (i.e., air stripping and granular
activated carbon). The passive bioremediation alternative is likely to be acceptable to ACEHS.

Due to the ease of implementability and demonstrated effectiveness at other sites, the use of
ORC was chosen as the preferred method of oxygen addition to groundwater.

4.4 Alternative 4 - Soil Excavation and Enhanced In-Situ Bioremediation

Combining and implementing Alternatives 2 and 3, soil excavation and enhanced in-situ
bioremediation, would result in a significant reduction of the mass of contaminants, in both
soil and groundwater at the site.

4.5 Alternative 5 - Groundwater Extraction and Treatment

Groundwater extraction is accomplished using a submersible pump installed within a
groundwater extraction well. The groundwater is pumped from the well and directed via
underground piping to a treatment system. Once extracted, the groundwater may be treated by
air stripping, adsorption (i.e., activated carbon), or ex-situ bioremediation depending upon the
nature of the chemicals of concern. However, dissolved-phase MTBE is difficult to strip from
the water and may require significant treatment prior to discharge. After treatment, the
groundwater is disposed by discharge to the sanitary or storm sewer system. Discharge to the
sanitary sewer requires approval from the local publicly-owned treatment works (POTW),
while discharge to the storm sewer requires a National Pollutant Discharge and Elimination
System (NPDES) permit.

The groundwater extraction technique requires periodic monitoring and sampling of
monitoring wells to identify changes in chemical concentrations and potential exposures at the
site. The groundwater extraction technique would provide migration control for the affected
groundwater but may not significantly reduce the PHC mass in groundwater. For groundwater
extraction to be effective, the water-bearing zone must be sufficiently transmissive to provide
an adequate pumping rate and capture zone. Under the ideal environment, groundwater
extraction and treatment could effectively reduces the toxicity, mobility, and volume of
affected groundwater. Groundwater extraction and treatment would likely be acceptable to
regulatory agencies.

In general, groundwater extraction may reduce contaminant migration; however, it is not
effective at the site where the water-bearing zone is low in transmissivity. In addition,
groundwater extraction is a lengthy and expensive remedial process. For this reason,
groundwater extraction is not a suitable technology for use at this site.
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4.6 Alternative 6 - Soil Excavation and Groundwater Extraction and Treatment

Combining and implementing Alternatives 2 and 5, soil excavation and groundwater extraction
and treatment, would result in a significant reduction of the mass of contaminants, in both soil
and groundwater at the site.

4.7 Preferred Remedial Action Alternative

The objective for all remedial alternatives evaluated is to meet the cleanup goals in accordance
with ACEHS policies for fuel leaks. PES has evaluated six remedial alternatives and
recommends that Alternative 3 be chosen. Alternative 3 consists of enhanced in-situ
bioremediation of groundwater. In PES’ opinion, Alternative 3 meets the objective of
achieving cleanup goals and is expected to be acceptable to ACEHS.

5.0 CORRECTIVE ACTION PLAN IMPLEMENTATION
This section discusses the rationale for selection of the preferred remedial alternative as well as
the preliminary design of the recommended corrective action. Schedules for corrective action

implementation, monitoring, and reporting are also presented.

5.1 Selection of Corrective Action

As discussed in Section 4.0, six remedial alternatives were considered for this site, All
options were carefully evaluated with respect to site conditions, technical practicability,
effectiveness, risk, ease of implementation, and regulatory acceptance. Enhanced in-situ
bioremediation was selected as the preferred remedial alternative for the following reasons:

e The technique will effectively reduce the mass of contaminants onsite, limit migration
of the groundwater plume, and provide a further measure of reduced risk to human
health and the environment;

» The selected alternative can be quickly implemented at the site and cause minor
disruption of existing or potential future site activities; and

» Enhanced in-situ bioremediation can be performed economically.

Based on the above-stated reasons, enhanced in-situ bioremediation is technically feasible at
the site, provides an additional measure of safety compared to existing conditions, and is cost-
effective. Therefore, PES recommends the implementation of this remedial measure at this
site.
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5.2 Preliminary Corrective Action Design

The in-situ bioremediation system will consist of ORC injected by direct push drilling,
placement of ORC socks placed in wells, and quarterly groundwater monitoring.

5.2.1 ORC Injection

ORC will be injected into the saturated zone as a slurry using direct-push drilling
methodology. On the basis of the site lithology consisting primarily of silts and sands, and the
relatively flat water table, a grid spacing of approximately 10 feet will provide adequate
density to release oxygen over the plume area. PES estimates that the borings will cover an
50-foot by 80-foot area between the former UST excavation area and the south property line.
The area of application is superimposed on the July 1999 water-level elevation map (Plate 3).

5.2.2 ORC Placement in Wells

ORC filter socks will be placed in wells MW-1, WAC-1, and MW-4 (Plate 3). The ORC
Filter Socks will provide a continuous supply of oxygen, and will be replaced when they no
longer maintain elevated dissolved oxygen concentrations.

To monitor the effectiveness of ORC, periodic dissolved oxygen measurements will be
collected from all five monitoring wells. Initially, following installation of the ORC filter
socks, dissolved oxygen measurements will be collected once per month to determine an initial
rate of consumption of QORC. PES estimates that the ORC will be replaced after
approximately every three months of use.

5.2.3 Quarterly Groundwater Monitoring

A quarterly groundwater monitoring program will be performed concurrently with passive in-~.

situ bioremediation. The current groundwater monitoring program, in progress since 1997, A
will continue. The program includes the collection and analysis of groundwater samples from ~’}”:’
wells MW-1 through MW-4 for TPHg, BTEX, and MTBE. In addition, groundwater samples /7 &7 4

will be analyzed in the field for dissolved oxygen to demonstrate that biclogical degradation o
petroleumn hydrocarbons is occurring.

5.3 Schedule of Corrective Action Implementation, Monitoring, and Reporting
Upon ACEHS approval of this CAP, the corrective action will be implemented. The

remediation program will consist of the following elements: (1) ORC placement; and
(2) quarterly monitoring. Each of these activities is described below.
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5.3.1 ORC Injection

Prior to performing the direct-push injection of ORC slurry, PES will obtain appropriate
permits from Alameda County and clear the area for underground utilities. We anticipate that
the field work will require approximately three weeks to complete, assuming prompt
availability of subcontractors and materials.

5.3.2 ORC Placement in Monitoring Wells

The ORC filter socks will be installed in wells MW-1, WAC-1, and MW-4. PES estimates
that the ORC filter socks will require replacement every 3 months, and will perform
bioremediation for one year.

5.3.3 Quarterly Groundwater Monitoring

Quarterly groundwater monitoring at the site will continue in accordance with the current
quarterly groundwater monitoring program for a period of one year. Samples will be collected
from monitoring wells MW-1 through and MW-4 for laboratory analysis. Water-levels in all
the wells will be measured and converted to water-level ¢levations to evaluate groundwater
gradient. Water-level measurements will be obtained using an electronic water-level sounder.

Prior to sampling each well, a minimum of three well volumes will be purged using a clean
stainless steel bailer, bladder pump, or Teflon bailer. During purging, the discharge water
will be monitored for pH, temperature, and electrical conductivity. Once the water quality
parameters have stabilized, groundwater samples will be collected using a Teflon bailer. Well
development water and purge water will be stored onsite in 55-gallon drums for later disposal.
The groundwater samples collected from the wells will be submitted to a California certified
analytical laboratory under chain-of-custody procedures for laboratory analyses of TPHg by
EPA Method 5030/8015 modified, and BTEX and MTBE by EPA Method 8020. Detected
concentrations of MTBE will be confirmed using EPA Test Method 8260.

Quarterly groundwater monitoring will continue for a period of one year following
performance of the passive bioremediation program and then convert to an annual compliance
program, if warranted. The annual program is expected to continue for a period of two years.

5.4 Performance Criteria

PES will evaluate the progress of the bioremediation program on a quarterly basis and adjust
the ORC usage and monitoring programs as necessary to maximize biodegradation of
hydrocarbons, Any modifications to the bioremediation program will be discussed in the
quarterly reports.
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At the end of the first year of corrective action, PES will evaluate the monitoring data and
analytical results of groundwater samples. The concentrations of BTEX remaining in the
groundwater will be compared to the site-specific cleanup levels.

5.5 Reporting

PES will prepare quarterly reports summarizing the results of ongoing groundwater monitoring
activities. In addition, these reports will provide data regarding the bioremediation program.
The reports will include a discussion of remedial activities, water-level measurements, a brief
description of sampling procedures, a summary of chemical analysis results, and a brief
evaluation and interpretation of results. Copies of laboratory reports and chain-of-custody
forms will be included. The initial quarterly report will include a description of the ORC
injection program.

At the end of one year, PES will review and summarize the results and assess whether the
program is effective in remediating hydrocarbon affected groundwater at the site.
Recommendations will be developed for future remedial actions at the site, which may include
continuation of the enhanced in-situ bioremediation program, or if appropriate, a different
remedial response. A petition to ACEHS or RWQCB for case closure will be prepared once
site data and regulatory environment suggests that closure is appropriate.

6.0 SUMMARY AND CONCLUSIONS

Based on the evaluation of site-specific data, site-specific soil and groundwater cleanup goals
were established for unsaturated soil and groundwater following RBCA guidelines. These
cleanup goals were developed utilizing very conservative U.S. EPA exposure factors, and are
designed to be protective of sensitive receptors in a chronic, lifetime exposure scenario. The
results of this assessment indicated that benzene in unsaturated soil at the Excavation 2 area
and groundwater and surficial soil at the Excavation 1 area exceed risk-based screening levels.
Because benzene concentrations in soil and groundwater exceed the RBSLs, corrective action
for petroleum hydrocarbon affected soil and groundwater may be warranted.

For this site, PES recommends enhanced in-situ bioremediation of groundwater as the remedial
approach. To ensure that the bioremediation program is implemented in the most effective
manner, PES will perform monitoring activities on a periodic basis. In addition, performance
criteria have been established to provide a basis for evaluating the need for additional remedial
efforts or for case closure.
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I Table 1. Summary of Historical Analytical Results for Soil Samples
Pacific Electric Motor Company
1009 66th Avenue, Oakland, California
I Sample Date Total
Location Sampled Depth TPH-g Benzene Toluene EB Xylenes MTBE
I 1995 WAC Investigation'
GP1 8/24/95 5 130 0.33 31 2.2 13 -
8/24/95 10 1100 13 72 28 150 -
I 8/24/95 17 ND ND ND ND ND -
GP2 8/24195 8 1900 ND 6 40 220 -
8/24/95 13 530 ND 12 1.4 53 -
l 8/24/95 18 ND ND 0.005 ND 0.012 -
8/24/95 23 5.2 0.01 0.083 0.034 0.14 -
GP3 8/24/95 4.5 ND ND ND ND ND -
I 8/24/95 11 ND ND ND ND ND -
B/24195 15.5 ND ND ND ND ND -
8/24/95 20 ND ND ND ND ND -
I GP4 8/24/95 5 1.3 0.024 0.007 0.006 0.18 -
8/24/95 10.5 970 11 47 23 130 -
8/24/95 15.5 ND ND 0.006 ND 0.013 --
I 8/24/95 20 ND ND ND 0.007  0.008 -~
GP5 8/24/95 5 ND ND 0.006 0.006 0.049 -
8/24/95 12.25 230 0.97 10 4.9 27 --
l 8/24/95 20 ND ND ND ND ND -
GP6 8/25/95 5 ND ND ND ND ND --
8/25/95 105 ND ND ND ND ND -
l 8/25/95 18.5 ND ND ND ND ND --
8/25/95 20 ND ND ND ND ND -
8/25/95 25 ND ND ND ND ND -
l GP7 8/25/95 8 1300 16 99 31 170 -
8/25/95 14 260 15 8.9 5.1 27 -
8/25/95 19 ND ND ND ND ND -
I 8/25/95 24 6.5 0.03 0.18 0.086 0.44 -
8/25/05 = 29 ND ND 0.017 ND 0.012 -
GP8 8/25/95 5 ND ND 0.012 ND 0.023 -
I 8/25/95 12 ND ND ND ND ND -
8/25/95 19 ND ND ND ND ND -
I GP9 8/25/95 5 1.2 0.16 ND 0.1 0.17 -
8/25/95 10 1300 14 75 28 160 -
8/25/95 15 32 15 22 0.85 44 -
I 8/25/95 19.5 13 0.011 0.02 0.027 0.13 -
1995 WAC UST Excavation Limits®
11-TB-0-W  4/11/95 6 2,800 18 150 72 420 -
I 1 SWN B/24/95 11 260 4.4 10 8.1 38 -
2 SWN 8/24/95 20 ND ND ND ND ND -
3 SWN 8/24/95 10 530 6.6 41 14 82 -
I 4 SWN B/24/95 14 51 0.37 0.11 2.3 0.21 -
I £1800102R001 xis - Table 1 Page 1 of 2 12/20/99
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Table 1. Summary of Historical Analytical Results for Soil Samples
Pacific Electric Motor Company
1009 66th Avenue, Oakland, California

Sample Date Total
Location Sampled Depth TPH-g Benzene Toluene EB Xylenes MTBE
[continued)
5 SWN 8/24/95 21 300 14 11 0.52 0.33 -
6 PBN 8/24/95 22 300 2.3 1.2 3.2 0.96 -
7 PBN 8/24/95 24 58 0.98 0.1 0.86 0.35 -
8 SWN 8/24/95 13 930 7.4 50 19 110 -
9 SWN 8/24/95 20 17 0.026 0.02 0.034 0.13 -
10 PBS 8/24/95 21 93 0.75 0.33 0.55 1.5 -
11 PBS 8/24/95 12 320 0.71 11 5.9 7.9 -
12 SWE 8/24/95 21 120 16 0.61 21 1.5 -
1-82595 8/25/95 23 ND ND ND ND ND -
4-82595 8/25/95 9 ND ND ND ND 0.014 -
5-82595 8/25/95 3 1.2 ND 0.005 ND 0.04 -
6-82595 8/25/95 5 ND ND ND ND 0.012 -
1-SW-85W  8/29/95 13 690 22 22 16 90 - aE
3-PB-N 8/29/95 24 ND ND ND ND ND --
PBSE 11/8/95 19 ND ND ND ND ND ND
PBSM 11/9/95 19 ND ND ND ND ND ND
PBSW 11/10/95 14 ND ND ND ND ND ND
PSSW 11/10/95 13 ND ND ND ND ND ND
1997 ENVIRON Investigation®
MW-1 6/10/97 16 430 1.4 0.71 1" 35 -
MwW-2 6/10/97 18 <1.0 <0.0050 <0.0050 <0.0050 <0.0050 --
MW-3 6/10/97 10 <10 <0.0050 <0.0050 <0.0050 <0.0050 -

1998 PES Investigation®

SB-1 9/14/98 55 <1.0 <0.005 <0.005 <0.005 0.012 <0.05
sSB-2 9/14/98 55 <1.0 <0.005 <0.005 <0.005 <0.005 <(0.05
MW-4 9/14/98 5 21 0.085 0.28 0.23 1.7 <0.25
9/14/98 10.5 660 2.8 34 13 70 <0.25
9/14/98 155 39 0.77 0.037 0.10 0.31 3.8
Notes:

All results in milligrams per kilogram (mg/kg)

TPH-g = Total petroleum hydrocarbons quantified as gasoline

EB = Ethyl benzene

MTBE = Methyl tert-butyl ether

-- = Not analyzed

ND = Not detected at or above laboratory reporiing limit (not provided in W.A. Craig reports)
<1.0 = Not detected at or above laboratory reporting limit indicated
' = W A, Craig, May 16, 1995

? = W.A. Craig, May 12, 1997

3 = ENVIRON, July 9, 1997

4 = PES, November 11, 1998
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Table 2. Summary of Historical Analytical Results for Groundwater Samples
Pacific Electric Motor Company

1009 66th Avenue, Oakland, California

Ethyl- MTBE MTBE
Sample Date Sampled TPH-g Benzene Toluene benzene Xylenes EPAS020 EPAS260
Location Sampled By (rgiL) (pg/l) (pa/L) (pg/L)  (pa/L) {(ug/L) (Hg/L)
MW-1 6/19/97 ENVIRON 18,000 3,300 200 1,100 4,900 <250 -
9/29/97 PES 29,000 4,800 <25 2,000 3,500 <250 -
12116/97 PES <50 1.3 <0.5 0.6 0.7 <5 -
3/10/98 PES 190 2.0 <0.5 8.7 1.7 <5 -
1/19/99 PES 1,000 40 <0.5 18 68 83 6.9
4/15/99 PES <50 0.92 0.9 0.7 0.87 <50 -
7/30/99 PES 1,400 60 <0.5 63 120 13 <5.0
MW-2 6/18/87 ENVIRON <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
9/29/97 PES <50 <0.5 <0.5 <0.5 <0.5 <5 -
12/16/97 PES <50 <0.5 <0.5 <0.5 <0.5 <5 -
3/10/98 PES <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
1/19/99 PES <50 <0.5 <0.5 <0.5 <0.5 <5.0 <5.0
4/15/99 PES <50 0.75 0.64 <0.5 0.74 <5.0 -
7130/99 PES <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
MW-3 6/19/97 ENVIRON <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
9/29/97 PES <50 <0.5 <0.5 <0.5 <D.5 <5 -
12/16/87 PES <50 <0.5 <0.5 <0.5 <Q.5 <5 -
3/10/98 PES <50 <0.5 <0.5 <0.5 <0.5 <5.0 -
1/19/99 PES <50 0.78 <0.5 <0.5 <0.5 8.7 <5.0
4/15/99 PES <50 54 3.9 1.7 5.6 23 25
7/30/99 PES <50 <0.5 <0.5 <0.5 <0.5 <50 -
MW-4  9/15/98 PES 170,000 (z_g_,oqp) 32,000 2,900 18,000 (26,000 -
1/19/99  PES 2,600 1,700 3.8 25 29 13,000 16,000
4/15/99 PES 210,000 28,000 15,000 3,700 19,000 5200(): ﬂ,oqp_; h
73099 PES  91080wK 7,500 2,300 8,500 { §8,000. ':60051

Notes:

TPH-g = Total petroieum hydrocarbons quantified as gasoline (EPA BO15M).

MTBE = Methyl tert-butyl ether (EPA 8020; detected concentrations were confirmed by EPA 8260.)

Kg/L = Micrograms per liter.
<50 = Not detected at or above the indicated laboratory reporting limit.
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Table 3. Maximum PHC Concentrations and Applicable RBSLs and §STLs

Pacific Electric Motor Company
1009 66th Avenue, Oakland, California

PES Environmental, Inc.

Soil Volatilization From Volatilization From
Sample Subsurface Soil (mg/kq) To: Groundwater {ug/L) To:
Sample Depth Indoor Air Qutdoor Air Indoor Air | Outdoor Air
Location | (feet bgs) | Benzene | Toluene | Benzene ; Toluene Benzene Benzene
1 SWN 1 4.4
3 SWN 10 6.6*
4 SWN 14 0.37+
5 SWN 21 1.4
6 PBN 22 2.3
7 PBN 24 0.98*
8 SWN 13 7.4
10 PBS 21 0.75*
11 PBS 12 0.71*
12 SWE 21 1.6*
1-SW-SSW 13 3.1*
11-TB-0-W 6 18 150
GP1 4.5 0.33
a.5 13
GP4 10 11
GP5 i2 0.97*
GP7 7.5 16 #
12 15#
GP9 9.5 14
14.5 1.5
MW-1 15.5 1.4
MW-4 10.5 2.8* 28,000 28,000
155 0.77*
RBSL 0.1 120 22 >res 150 25,000
SSTL g1 120 22 >res 150 25,000
Notes:
RBSL = Applicable Risk-Based Screening Level
SSTL = Applicable Site-Specific Target Level
bgs = Below ground surface
mg/kg = Miilligrams per kilogram
Ha/l. = Micrograms per liter
MTBE = Methyl tert-butyl ether
* = Sample collected below water table
# - Samples removed during overexcavation
>res = Risked based target concentration greater than constituent saturation value
61800102R001.xls - Table 3 12/20/99




Table 4. Remedial Alternatives Task Matrix
Pacific Electric Motor Company
1009 66th Avenue, Qakland, California

PES Environmental, Inc.

Enhanced Groundwater Monitoring
Institutional Soil Bioremediation Extraction & and
Alternative Controls Excavation of Groundwater Treatment Reporting
1) No Action X X
2) Soil Excavation X X
3) Enhanced
Bioremediation of X X
Groundwater
4)  Soil Excavation
and Enhanced
Bioremediation of X X X
Groundwater
5) Groundwater
Extraction and X X X
Treatment
8)  Soil Excavation
and Groundwater
Extraction/ X X X X
Treatment

61800102R001 .xIs - Table 4

12/20/99
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TABLE 1

Soil Sample Analytical Results - Prefiminary Excavation .
1009 66th Avenue, Oakland, California
Analytical Results in milligrams per kilogram

ANALYTES
Sample Depth Date Ethyl-
in feel TPH-d | TPH-g |Benzene| Toluene |benzene Xylenes | TPH-mo
TDTW 1.75 | 4-7-95 | 160 460 1.9 34 8.4 24 15
1-SW-1-S ] 4-11-95| NA 1100 16 94 25 140 MA
2-PB-1-W 10.5 A 400 5.8 33 8.9 53 A
3-SW-1-W E] MNA 36 0.024 042 0.054 0.36 , NA
4SW-1-S| 8 NA 980 15_ 82 21 120 |« NA
| 5-SW-1-S 9 MA 900 17 80 22 130 NA
I BQ-F'EH -E 10.5 MA 310 4.2 ] 8.2 16 MA
7-TB-0-E 10 MNA 1200 14 84 26 150 A
8-TB-0-5 10 NA 500 7.2 16 11 41 A
9-TB-0-5 10 NA 1 0.018 0.035 0.024 0.1 MNA
10-TB-0-W 13 NA 5700 62 420 130 770 MA
11-TB-0-W (5] NA 2800 18 150 72 420 MNA

Notes: NA = Not analyzed.
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; TABLE 2

3 Soll Sample Analytical Results - Final Excavation Limits
1009 66th Avenue, Oakland, California

Analytical Results in milligrams per kilegram

ANALY TES

Sample Depth | Date Ethyl-
in feet TPH-g | MTBE |Benzene| Toluene benzene | Xylenes [TPH-0& VOCs PCBs
1 SWN T1 | 5-24-85 | 260 NA 34 10 81 & !55"' NA NA
wA_25WN 20 _ND NA ND ND ND | ND | NA NA NA

3 SWN 10 530 NA 6.6 41 14 82 NA NA NA -
4 SWN 14 51 NA | 0.37 | 0.11 23| 0.21 NA NA NA
v 5 SWN 21 300 NA 1.4 11 062 | 033 | NA NA NA
'- ~ 6 PEN 22 300 NA 2.3 1.2 3.2 | 0.96 | NA NA NA
! ~ 7 PBN 24 58 NA 0.98 0.1 0.86 | 0.35 | NA NA NA
b v|_8 SWN 13 330 NA 74 50 19 110 NA NA NA
1 8 SWN 20 1.7 NA | 0.026 | 0.02 | 0.034 | 043 | NA NA NA
3 10 PBS 21 83 NA 0,75 | 0.33 | 0.65 1.5 NA NA NA
5 11 PBS 12 320 NA 0.71 1.1 5.9 7.8 NA NA NA
w12 SWE 21 120 NA 1.6 0.61 24 16 | NA NA NA
| 1-82505 | 23 |6-2585| ND | NA ND | ND_| ND | ND ND_ | NA NA
I 4-52895 § |B82885| ND | NA ND ND | ND | 0.094 | ND | ND ND
| 5-82685 3 1.2 NA ND | 0006 | NDO | 004 | NO | ND ND
| 6-82895 5 [TND | NA ND ND ND | 0.012 | ND NA NA
F 1-5W-56W| 13 | 8-28-85| 690 NA 3.1 22 16 90 210 NA NA
4 ~3PB-N_|_ 28 N0 NA [ ND | ND | _ND | ND | ND | NA NA
if! PBSE 19 |11-8-85| ND ND_ | ND ND ND_| ND ND ND* NA
! —PBSM 19 [11-8-85 | ND ND ND ND ND ND ND ND* NA
! — PBSW 14 |11-10-85| ND | ND ND | ND | ND | ND | NA ND*_| NA
| [ PSSW 13 ND ND ND ND ND ND | NA ND* | NA |

Notes: NA = Not Analyzed
ND = Not detected at the laboratory reported limit of detection.

*acetone analyzed only.
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EXPLANATION
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excavation
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(milligrams per kilogram)
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110 2nd Avenue South, #D7, Pacheco, CA 94353
McCAMPBELL ANALYTICAL INC.

Tele: 510-798-1620 Fax: 510-798-1622

WA, Craig, Inc Client Project ID: PEM Date Sampled: 04/24-04/25/93 I
P.O. Box 448 Date Received: 04/25/95 '
Napa, CA 94555-0448 Client Contact; Bill Craig - Date Extracted: 04/25-04/26/95
Client P.O: Date Analyzed: 04/25-04/26/95
Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*, with BTEX* f
EPA melhods 5030, modified 8013, and 8020 or 602; California R WQCB (SF Bay Region) method GCFID(5030) |
Lab ID Client ID Matrix | TPH(g)" | Benzene | Toluene Eﬂzlzf:“' Xylenes S?f;rigglc
51957 GP1-4,5-5 s 130,b,d 0.33 3l 22 13 97
51958 GP1-9.5-10¢ 5 1100,b,d 13 72 28 10 101
| 51959 GP1-16 517" S ND ND ND ND | ND r 105 |
51960 | GP21sg S 1900bd |ND< 02| 60 0 | 220 103 |
I 51961 GP2-12.5-13 5 530b,d |ND< 004 12 14 33 100 ]
i 51962 GP2-17.5-1%’ S ND ND 0003 ND | 0012 L 104 !
| 51_9_63 o ﬁZ-lZ.S'—I}’ S 52bd 0.010 308"! 0034 "_E 0, I4_.1i_ I(&j
L_S_lﬁﬁl_ : GP3-_4’-4.5’ S ND ND . ND ﬂ N ND 109
51963 GP3-10.5-11° S ND ND ND | ND COND | 104
| 51960 |_- GP3-15-155" S ND ND ND | ND . :_ND | 108
31967 GP3-19.520° S ND _ND ND ND I ND N 107
| S1968 | GP4-4.5-5 S 1.3b.d 0024 | 0007 | 0006 | 008 __104_ A
51969 GP4-10°-10.5° 5 970,b.d Il 47 23 130 | 106
:_ 312:_70 GP4-15-15.5° 5 ND ND | a-uo() 1 ND 0013 [CE .
Reporting Limil unless other- W 50 ug/L 05 O‘a B 03 . ‘ 05 T
| wise stated. ND means not de- = B Hih ey — i
| tected above the reporting limit S 10mgkg | 0.005 0005 | 0005 | 0005

| *

water and vapor samples are reported in ug/L, soil samples in mg/kg, and all TCLP extracis in mg/L
I# cluttered chromatogram; sample peak coelutes with surrogaie peak

|

|+ The following de_sclri?iions ol the TPH chromatogram are cursory in nature and McCampbell Analytical is not |
irespansible for their inlerpretation: a) unmodified or weakly modified gasoline is s:%niﬁc:m{‘ b} heavier pasoling |
range compounds are significant{aged gasoline?); ¢) lighter pasoline range compoun 5 (1he most mobile (raction) |
are significant;, d) gasoline range Wrnmeds having %madgghmm:im raphic peaks are significant; biologically|
altered gasoline”; €) TPH pattern thai does not appear to be derived from gasoline (7)), [) one 1o a few isolated -
peaks present, i) strongly aged gasoline or diesel range compoundsare significant; b lighter than water mimiscible
isheenis present: §) liquid sample (hat contains grcnﬁrthan - Swvol % sediment; j) no recognizable patiern

DHS Cerufication No 1644 __Edward Hanulton, Lab Director



McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94353
Tele: 510-798-1620 Fax: 510-798-1622

- TR YA Y TE YA ONE BN T BF BN AR S AW Sm S am

W.A, Craig, Inc
P O.Box 448

Client Project ID: PEM

Date Sampled: 04/24-04/25/95

Daie Received: 04/25/95

Napa, CA 945590448

Client Contact: Bill Craig .

Date Extracted: 04/25-04/26/95

Client P.O:

Dale Analyzed; 04/25-04/26/95 -

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*, with BTEX*
EPA melhods 5030, madified 8015, and 8020 or 602; California R WQCB (SF Bay Repgion) method GCFID{5030)
T T

i Lab ID | Client ID Matrix TPH(g)+ Benzene | Toluene Ellglrll):n— Xylenes S:ﬁr%ggie
51971 GP4-19.5%20° 5 ND ND ND 0.007 0.008 107
51972 GP5-4.5-5 S ND,b,d ND 0.006 0.006 0.049 106

! 51973 GP5-12-1219° 5 230bd 0.97 10 49 27 96

: 51974 | GP35-19.5%-200 S ND ND ND ND ND [ 111

| 31975 | GP6-4.5%5 5 ND ND ND ND ND 112

| 51976 GP6-10-10.5° S ND ND ND ND ND 109
51977 4 GP6-15™15.5' S ND ND ND ND ND 110

: 51978 -_GP6-19 57207 S ND ND ) ND f ND ND : ]()l_l

I . .SIQT?_ ) GP6-24.5°-25 .S ND _-E) ND_ _ | ND | ND ' E)_z_ J

51980 | GP7-75-% S 1300,b,d 16 99 ‘ 31 170 1 103

l A198] ._ GP7-13.5~14 260bd L5 | ST) I st 27 | 102

f 5!‘)&-%.2 GP7-185'-19" S ND ND_ ND | ND ’! ND 10l

L 51983 ‘ GP7-235-24" | S 65b,d 0,030 018 0086 044 l 108

L 51984 rf"_C.iP'JT-28.5‘-29' S NDb B I\TD Q017 ND- |__0-0l2 r| 105 -.

| R_e[-)-o.r_lil:; :imil unless other- w 50 ug/l E)_:o-__ -__0—5_‘-“ 0.3 T 03 s R

| wse stated: NI means not ‘dc_- —— e -1—-

i tected above the reporting limit g 1 0 mg/kg 0.005 0.003 0.005 | 0.003 |

|* water and vapor samples are reported in ug/L, soil samples in mg/kg, and all TCLP extracts in mg/L

|# cluttered chiromatogram, sample peak coelutes with surrogale peak

I+ The following deseniptions of the T
responsible for their interpretation: & _
Fnge compoundsare s?._r,m['l.canl(agc gasoline 7). c) li
are 5|gimnc;tm: d) gasoline range com

d gasoline”. ¢) TPH pautgrn that does not appear to be derived

aliere

peaks present, ¢ strongly aged pasoline I:rrdlg:sulran%eEumpliuu{isarcSI}_:mﬁcHI!L,
sheen 15 present. i) liquid sample that contains grea

DHS Cerufication No. 1644
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110 2nd Avenue South, #D7, Pacheco, CA 94553

McCAMPBELL ANALYTICAL INC. Tele: 510-798-1620Fax: 510-798-1622

o N RN NSNS~

W A, Craig, Inc Client Project ID: PEM Date Sampled: 04/24-04/25/95

P.O. Box 448 Date Received: 04/25/95

Napa, CA 94559-0448 Client Contact: Bill Craig ' Date Extracted: 04/25-04/26/95
Client P.O: Date Analyzed: 04/25-04/26/95 °

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*, with BTEX*
EPA methods 5030, modified 8015, and 8020 or 602; California RWQCB (SF BayRegion) method GCFID(5030)

. . + Ethylben- % Rec.
Lab ID Client ID Matrix | TPH(g) Benzene | Toluene . Xylenes Surrogate
51985 GP8-4.5-5 5 ND WD 0012 ND 0023 103
51986 | GP8-il1.5-12 S ND ND ND ND ND | 93
e - —
| |
51987 GPB-18.5-19° 5 ND ND ND ND ND 98 |
: 51988 GP9-4.5-5 S 1.2,b.d 0.016 ND 010 0.17 |I 105
|
I 51989 GP9-14.5-15 S 32.a 13 22 085 44 | 105
— | |
\751990 GP9-19-19.5° S 13, 0011 | 0020 | 0027 013 | 101 |
| 51991 GP9-9.5-10° S 1300,b.d 14 75 2 | 160 | 101
L S = Loy — = L —— i o P " | N e— -
! .
—  — .l___ - = N I S N —————————
*. I .
o = - - = L SN S
| |
—_— — _.I_ = S i I
| i || |
’>___ ..__|_ T - I S I 1'._..___.
| | |
| _______\ _ B . Sy, ST SORR -
| S I I A
| | | | |
s ——
| Reporting Limit unless other- W 50 ug/L 05 03 i 05 | 03 I
| wise stated: ND means not de- e e = | !
] tecled above the reporting limil g 10 mgkg | 0.005 \ 0005 | 0005 | 0005 |
i* water and vapor samples are reported in ug/L, soil samples m mp/kg, and all TCLP extracts in mg/L l

|# clutlered chromatogram; sample peak coelutes with surrogate peak

. - I
[+ The following descriptions of the TPH chromatogram arc cursQry Lit Aa ues and MeCampbell Analytical is nol
responsible for thewr interpretation: unmodified or weakly modified gasoline is si milicant; b) heavier pasoline
range compounds are significant{aged gasoline?), c) lJEhlcrdgasu!mc range compounds (the most mobile fraction)
are significant; d) gasoline range compounds hiving broa l:hms_n;!lu‘;mphu: peaks are significant, biologically
altered gasoline?, é’i TPH paticrn that does not appear Lo be derived from pasoline {1y, Ty one 1o a few solated
peaks present, g) strongly aped gasoline or diesel range compounds are significant, h) lighter than water imnusc ible |
|sJ:cc|l is present, 1) iquid sample that contains greafer than - 3 vol % sediment, ) ng recopgnizable paliern g

DHS Certification No 1644 = _Edward Hanullon, Lab Director
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DRAFT
TABLE 2: SOIL ANALYTICAL RESULTS
Pacific Electric Motor Company, 1009 66th Avenue, Oakland, California
Well MW-] MW-2 MW-3 MW-3EB MW-1TB
Depth 15.5-16.0 15.5-16.0 9.5-10.0 - -
Sample Code Sample Sample Sample  Equipment Blank Trip Blank
Sample ID MW1-10C-15.,5 MW2-10C-15.5 MW3-6C-9.5 MW-3EB MW-1TB
Date Sampled 6/10/97 6/10/97 6/10/97 6/10/97 6/10/97
Date Analyzed 6/18/97 6/18/97 6/18/97 6/13/97 6/13/97
Lab Report 8706106 9706106 9706106 9706106 9706106
Analytical Method 8020A/8015M 8020A/8015M 8020A/8015M 8020A/8015M 3020A
Units mg/kg mg/kg mg/kg ng/L ~ pg/L
Gasoline 430 <1.0 <i.0 <50 na
Benzene 1.4 <0.0050 <0.0050 <0.50 <0.50
Toluene 0.71 <0.0050 <0.0050 <0.50 <0.50
Ethylbenzene 11 <0.0050 <0.0050 <0.50 <0,50
Xylenes 35 <0.0G50 <0.0050 <{.50 <(.50
Notes:
<xx = not detected above detection limit xx.
na = not analyzed
pamiawp\projeci03-599 ATTABLE-2, XLS Page 1 of |

ENVIRON
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APPENDIX B

RISK-BASED CORRECTIVE
ACTION MODEL DATA INPUT AND
CALCULATED OUTPUT

PES Environmental, Inc.



RBCA CHEMICAL DATABASE Physical Property Data f
Diffusion log {Koc) or Vapor
Molecular Coefficients log({Kd) Henry's Law Constant Pressure Solubllity
Waeight In aie inwater (@ 20-25C) (@20-25C) (@ 20-25C) {@20-25C)
CAS {g/mole) {cm2/s) {em2/s) log(l/kg) {atm-m3) {mm Hg} {mg/L} acid bhase
Number Constituent type MW ref Dair ref Dwat ref ref mol {unitless) ref ref ref pKa pKb ref
71-43-2 Benzene A 781 5 9.30E-02 A 11CE-05 A 1.58 A 5.29E-03 2.20E.01 A 9.52E+01 4 1.75E+03 A
100-41-4 Ethylbenzene A 106.2 5 7.60E-02 A B.S50E-06 A 1.98 A T769E-03 3.20E-01 A 1.00E+01 4 1.62E+02 5
1634-04-4 Methyl t-Butyl Ether O 83,146 5 7T92E-02 6 941E-05 7 1.08 A B5.77E-04 2.40E-Q2 - 2.49E+02 4 BOE+D4 A
108-88-3 Toluene A 924 5 B8.50E-02 A 940E-06 A 213 A B.25E-03 2.60E-01 A 3.00E+01 4 518E+02 29
1330-20-7 Xylene {mixed iscmers) A 106.2 5 7.20E-02 A BS0E-06 A 2.38 A B6.97E-03 2.9CE-01 A 7.00E+00 4 1.9BE+(2 5

Site Name: Pacific Electric Motor Company _ Site Location: 1009 66th Avenue, Oakl Completed By: Ann Loamis

Date Completed; 10/14/1899

Software version: 1.0.1

©® Groundwater Services, Inc. (GSI), 1895-1597. All Rights Reserved.



RBCA CHEMICAL DATABASE Toxicity Data
Reference Slope
Dose Factors
{mg/kg/day) 1{mg/kg/day} EPA Welight Is
CAS Oral Inhalation Oral Inhalation of Constituent
Number Constituent RfD_oral ref RfD_inhal ref  §F oral ref  SF_inhal ref Evidence Carcinogenic 7
71-43-2 Benzene - 1.70E-03 R 2.90E-02 A 2.90E-02 A A TRUE
100-41-4 Ethylbenzene 1.00E-01 A 2.86E-01 A - - D FALSE
1634-04-4 Methyl -Buty! Ether 5.00E-03 R 8.57E-01 R - - FALSE
105-88-3 Toluene 200E-01 AR 114E-01 AR - - D FALSE
1330-20-7 Xylene {mixed isomers) 2.00E+0C AR 2.00E+00 A - - D FALSE

Site Name: Pacific Electric Moter Comp Site Location: 1009 66th Avenue, O Completed By: Ann Loomis

Date Completed: 10/14/1999

Software version: 1.0.1

© Groundwater Services, Inc. (GSI), 1995-1997. All Rights Reserved.



RBCA CHEMICAL DATABASE Miscelianeous Chemical Data |

Paermissible Relative Detection Limits Half Life
Maximum Exposure Absorption Groundwater Soil ({First-Order Decay)

CAS Contaminant Level Limit PEL/TLY Factors {mg/L) {mglkg) (days)
Number Constituent MCL {mg/L} reference {mg/m3) ref Oral Dermal ref ref Saturated Unsaturated ref
71-43-2 Benzene 5.00E-03 52 FR 25680 3.20E+00 OSHA 1 0.5 0002 € 0005 S 720 720 H
100-41-4 Ethylbenzene 7.00E-01 56 FR 3526 (30 Jan 91) 4.34E+02 ACGIH 1 0.5 pooz € 0005 S 228 228 H
1634-04-4 Methyl t-Butyl Ether 144E+02 ACGIH 1 0.5 360 180 H
108-88-3 Toluene 1.00E+00 56 FR 3526 (30 Jan 91) 1.47E+02 ACGIH 1 0.5 0002 € 0005 S 28 28 H
1330-20-7 Xylene (mixed isomers) 1.C0E+01 56 FR 3526 (30 Jan 91) 4.34E+02 ACGIH 1 0.5 0005 C 0005 S 360 380 H
Site Name: Pacific Electric Motar Comp Site Location: 1009 86th Avenue, Qakland Completed By: Ann Loomis Date Completed: 10/14/1999

Software version: 1.0.1 © Groundwater Services, Inc. (GSI), 1995-1997. Al Rights Reserved.



RBCA SITE ASSESSMENT Input Screen 7 |

REPRESENTATIVE COC CONCENTRATIONS IN SOURCE MEDIA
(Complete the following table}

Representative COC Concentration

CONSTITUENT in Groundwater in Surface Soil in Subsurface Soil
value (mg/L) note  value (mg/kg)  note  value (ma/kg) note

Benzene 28E+¢ 4y 4 18E¥Y

Ethylbenzene 3.7E+0 o - 7.2E+1

Methy| t-Butyl Ether 6.8E+1 | o

Toluene 32641 | o | _15E+2

Xylene (mixed isomers) 19E+1 | 4 2E+2

Site Name: Pacific Electric Mator Company
Site Location: 1009 66th Avenue, Oakland

Completed By: Ann Loomis
Date Completed: 10/14/1999

© Groundwater Services, Inc. (GSI)

, 1995-1997. All Rights Reserved.




RBCA SITE ASSESSMENT

CONSTITUENT MOLE FRACTIONS
{Complete the following table)

Male Fraction of
CONSTITUENT Constituent in
Source Material

Benzene i
Ethylbenzene
Methyl t-Butyl Ether
Toluene

Xylene (mixed isomers)

Site Name: Pacific Eleciric Motor Comp Completed By: Ann Loomis
Site Location: 1009 66th Avenue, Oakla Date Completed: 10/14/1999

@ Groundwater Services, Inc. (GSI), 1995-97. All Rights Reserved.




RBCA SITE ASSESSMENT Input Screen 9.4

GROUNDWATER DAF VALUES
{Enter DAF values in the grey area of the following table)
Dilution Attenuation Factar

{DAF} in Groundwater

CONSTITUENT Residential Comm.find.
Receptor Receptor
Benzene 1.0E+0 1.0E+0
Ethylbenzene 1.0E+0 1.0E+)
Methyl 1-Butyl Ether 1.0E+0 1.0E+0
Toluene 1.0E+D 1.0E+0 ;
Xylene (mixed isomers) 1.0E+0 1.0EH)

Site Name: Pacific Eleciric Motor Company
Site Location: 1009 66th Avenue, Oakland

Completed By: Ann Loomis
Date Completed: 10/14/1999

© Groundwater Services, Inc, (GS1), 1995-1997. All Rights Reserved.



reca siTE assessMenT [ D

CONSTITUENT HALF-LIFE VALUES
{Complete the following table}

Hali-Life of

CONSTITUENT Constituent
(day)

Benzene 720
Ethylbenzene 228
Methy! -Butyl Ether
Toluene 28
Xylene {mixed isomers) 360

Site Name: Pacific Electric Motor Compa Completed By: Ann Looris
Site Location: 1009 66th Avenue, Ozklan Date Completed: 10/14/195%

@ Groundwater Services, Inc. (GSI), 1995-1997. All Rights Reserved.




RBCA SITE ASSESSMENT

EXPOSURE LIMITS IN GROUNDWATER AND AIR

Exposure Limits
Applied to Receptors
CONSTITUENT Groundwater Air (Comm. only)
(MCL) (rmg/L) {PEL/TLV) (mg/m*3)
Benzene
Ethylbenzene
Methy! t-Butyl Ether
Toluene
Xylene {mixed isomars)
Site Name; Pacific Electric Motor Company Completed By: Ann Loomis
Site Location: 1009 66th Avenue, Oakland Date Completed: 10/14/1999

© Groundwater Services, Inc. (GSI), 1995-1997. All Rights Reserved.



PES Environmental, Inc.

TIER 1 COMMERCIAL EXPOSURE SCENARIO

61800102R01 .doc




RBCA TIER 1/TIER 2 EVALUATION Output Table 1
Site Name: Pacific Electric Motor Compadgb Identification:  618.0102.001 Software: GSI RBCA Spreadsheet
Site Location: 1008 66th Avenue, Oakland Date Completed:  10/14/1989 Versien: 1.0.1
Completed By:  Ann Loomls
NOTE: values which differ from Tier 1 default vatues are shown in bold italics and underined.
Exposure Resldential Commercial/industrial Surface
Parameter Definition {Units) Adult (1-6yrs) {1-16 yrs) Chronle Constrctn Parameters Definition (Units) Residential Constretn
ATe Averaging time for carcinogens {yr) 70 A Contaminated soil area {cm"2) E5E+06 4,6E+06
ATn Averaging time for non-carcinogens (yr} an <] 16 25 1 w Length of affect. seil parallel to wind {cm) 2.0E+03 3.0E+03
BW Body Weight (kg) 70 15 35 T0 W.gw Length of affect. scil parallel to groundwater (¢ 2,0E+03
ED Exposure Quration {yr} 30 6 16 25 1 Uair Ambient air vefocity in mixing zone (em/s) 2.3E+02
t Averaging time for vapor flux (yr) 30 25 1 delta Air mixing zone height {(cm) 2.0E+02 Py |
EF Exposure Frequency {daysiyr} 350 250 180 Lss Thickness of affected surface soils (cm) 15E+02 == & .
EF.Derm Exposure Frequency for dermal exposure 350 250 Pe Particulate areal emission rate (g/cm®2/s) 6.9E-14
1RGw Ingeslion Rale of Waler (L/day) 2 1
IRs tngestion Rate of Soil (mg/day) 100 200 50 100
IRadj Adjusted sail ing. rale {mg-yr/kg-d} 1,1E+02 9.4E+01 Groundwate Definition (Units) Value
IR&.in Inhatation rate indoor (m"3/day) 15 20 deita.gw Groundwaler mixing zone depth (cm) J.0E+02
IRa.out Inhalation rate ouldoor (m*3/day) 20 20 10 | Groundwater infiltration rate {cm/fyr) 3.0E+01
SA Skin surface area {dermal) (cm"2} 5.BE+03 2.0E+03 5.8C£+03 5.BE+03 Ugw Groundwater Carcy velacity {cm/yn 2.5E+02
SAadj Adjusted dermal area (cm”2-yrikg) 21E+03 1.7£+03 Ugw tr Groundwater seepage velocity (trnvyr) 6.6E+03
M Sail to Skin adherence faclar 1 Ks Saturaled hydraulic conductivity(crrvs)
AAFs Age adjustment on soil ingestion FALSE FALSE grad Groundwater gradient {cm/cm)
AAFd Age adjustment en skin surface area FALSE FALSE Sw Width of groundwaler source zone (cm}
lax Use EPA tox dala for air (or PEL based)}? TRUE Sd Depth of groundwaler source zone (cm)
gwMCL? Use MCL as exposure limit in groundwater? FALSE phi.eff Effective porosity in water-bearing unit 3.8E-01
foc sat Fraction arganic carbon in water-bearing unit 1.0E-03
BIO? |s hioaltenuation considered? FALSE
BC Biodegradation Capacity {mg/L)
Matrix of Exposed Persons to Res|dential Commergiallindustrial
Complete Exposure Pathways Chronic Constrctn Soll DefinHion {Units) Value
Outdoor Alr Pathways: he Capillary zone thickness (cm) 1.55+01
SS5v Volaliles and Paniculates from Surface Soil FALSE FALSE TRUE hv Vadose zone thickness (cm} 2,8E+02
S.wv Valatilization from Subsurface Sails FALSE TRUE Mo Seil density (glem*3) 1.7
GW.y Volatilization from Groundwater FALSE TRUE foc Fraction of organic carbon in vadose zone a.01
Indoor Air Pathways: phi Sail porosity in vadose zone 0.38 F ad
Sb Vapors from Subsurface Soils FALSE TRUE Lgw Depth to groungwaler (cm) JO0E+pY = I &
Gw.b Vagors from Groundwater FALSE TRUE Ls Depth to top of affected subsurface soil {cm) 1.5E+02 > !
Soil Pathways: Lsubs Thickness of affected subsurface soils {cm) 1.5E+02 ¢
§5.d Direct Ingestion and Dermal Contact FALSE FALSE TRUE pH Seil/groundwaler pH 6.5
Groundwater Pathways: capiltary vadose foundation
GWi Graundwater Ingeslion FALSE FALSE phiw Volumelric water content 0.342 0.12 012
Sl Leaching o Groundwater fram all Soils FALSE FALSE phi.a Volumetric air centent 0.038 0.26 0.26
Building Definition {Unlts) Residentlal  Commaerclal
Lbs Building volume/area ralia {cm} 2.0E+02 3.0E+D2!
Matrix of Receptor Distance Residential Commerciallndustrial ER Building air exchange rate {s*-1) 1.4E-04 2.3E-04 |
and Location On- or OH-Site Distance On-Site Distance On-Sile Lerk Foundation crack thicknass (cm} 1.5E+01 g
awW Groundwalter receptor (cm) TRUE TARUE ela Foundalien crack fraclion a0
S Inhalation receplor {cm} TRUE TRUE
Transport
Matrix of Parameters Definition {Units) Residential  Commaerclal
Target Risks Individual Cumulative Groundwater
TRab Target Risk (class A&B carcinogens) 1.0E-06 ax Longitudinal dispersivity (cm)
TRe Target Risk {class C carcinogens) 1.0E-05 ay Transverse dispersivity {cm)
THG Target Hazard Cuotient 1,0E+00 az Verlical dispersivity (cm}
Opt Caleulation Qption (1, 2, or 3} 1 Vapor
Tier RBCA Tier 1 dey Transverse dispersion coefficient {cm)
dcz Varlical dispersion coefficient (cm)

@ Groundwater Services, Inc, {GSI), 1895-1897. All Rights Reserved.



RBCA SITE ASSESSMENT

Site Name: Pacific Electric Motor Company

Site Location: 1008 66th Avenue, Qakland

Tier 1 Worksheet 8.1

Completed By: Ann Loomis

Date Completed: 10/14/1999

10F Q9

TIER 1 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

CUTBOOR AR EXPOSURE]
SURFACE SOILS: VAPOR AND

Exposure Concentration

[CHECKED IF.PATHWAY IS ACTIVE) 155 a2t

DUST INHALATION 1) Source Medum 2) NAF Value (m*3/kg) 3) Exposure Medium 4} Exposure Mulliplier 5) Average Daily intake Rate
Raceptor Outdoor Air: POE Conc, {mg/m™3} {1)/(2) (IRREFXEDMBWXAT) (m*Mhg-day) [mg/kg-day) (3) X (4}
Surface Seil Cone.
Canstituents of Concern {mgrkg)
Benzenz 8.5E-2
Ethylbenzena 2.3E-1
Methyl t-Buty! Ether 1.3E-1
Telugne 2.8E-1
Xylene (mixed isomers) 1.7E+0

NOTE:

ABS = Demnal absorplion factor (dim)
AF = Adherance facler (mg/cm*2)
AT = Averaging lime (days}

BwW = Body weight {kq)
CF = Units conversion factor
ED = Exposure duration {yrs)

EF = Exposura fraquencey (daysfyr)
ET = Exposura time {hrsiday)
IR = Inhalation rate (m*3/day})

POE = Point of exposure

SA = Skin exposure area (cm*2/day)

© Groundwater Services, Inc. (GS!), 1995-1997. All Rights Reserved.

Sofiware: G8| RECA Spreadshast
Varsion: 1.0.1

Serial: G-353-LXX-890




RBCA SITE ASSESSMENT Tier 1 Worksheet 8.1 I

Site Name: Pacific Electric Motor Company Site Location: 1009 66th Avenue, Oakland Completed By: Ann Loomis Datg Completed: 10/14/1999 20F9
TIER 1 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

SYBSURFACE 5OILS: VAPOR Exposure Concentration
INMALATION | 1) Source Medium 2} NAFE Value (m*3/kg) 3) Expesure Medium 4) Exposure Mulliplier 5} Average Daily Intake Rate
Receptor Qutdoor Air: POE Ganc, {mg/m*3} (1)/ (2} (IRXEFXEDWBWKAT) {m*Hkg-day) {mgfig-day) (2) X (4)
Subsurface Scil Cone
Constituents of Concern (mokg) On-Sile Commereial On-Site Commercial On-Site Gommercial Cn-Site &
Benzene 1.8E+1 4.5E+4 4.0E-4 7.0E-2 2.BE-5
Ethylbenzene T.2E+1 4.5E+4 1.6E-3 2.0E-1 3.1E-4
Methyl t-Butyl Ether 1.3E-1 4.5E+4 2.8E-6 2.0E-1 5.4E-7
Toluene 1.5E+2 4 5E+4 3.3E-3 2.0E-1 6.5E-4
Xylene (mixed isomers) 4.2E+2 4. 5E+4 9.3E-3 2.0E-1 1.8E-3 |
NOTE:  ABS = Dermal absorption tactor {dim) BW = Body weight {kg) EF = Exposura fraguencey [daysiyr) POE = Paint of exposura
AF = Adherance faclor (mg/cm*2} CF = Units convarsion factor ET = Exposure time (hre/day) SA = Bkin exposua area (cm”2/day)
AT = Avaraging lime (days) ED = Exposure duralion (yrs) {R = Inhalation rate {m*3/day)
Soflware. GSi RECA Spreadshest Senal G-353-LXX-B30

& Groundwaler Services, Inc. (GSI), 1995-1897. All Righls Reserved Version, 1.0 1



RBCA SITE ASSESSMENT Tier 1 Worksheet 8.1 |
Site Name: Pacific Electric Motor Company Site Location: 1009 66th Avenue, Gakland  Completed By: Ann Loomis Date Completed: 10/14/1999 30F8
TIER 1 EXPQSURE CONCENTRATION AND INTAKE CALCULATION
B _ ]
GROUNDWATER: VAPOR Exposure GConcentration TOTAL PATHWAY INTAKE {(mg/kg-day}
INKALATION 1) Source Medium 2) NAF Value {m*3iL) 3) Exposure Medjum 4) Exposure Muliplier 5) Average Daily Intake Ratg {Sum Intake vatues from surface,
Receptor Culdeor Air: POE Cane. (mg/m*3) {1){ {2 {IRxEFxEQ)BWXAT} (m*irkg-day) (mg/kp-day) (3) X (4] subsurface & groundwarter routes.)
Groundwater Cane.
Constituents ef Concern {mail) On-Site Commerclal On-Site Comimercial On-Sile Commerclsl Cn-Site Commercial Qn-Site Commercial
Benzene 2.8E+1 5.0E+4 5.6E-4 7.0E-2 3.9e-5 8.7E-5
Ethylbenzene 3.7E+0 4.9E+4 7.5E-5 2.0E41 1.5E-5 3.3E-4
Methyl t-Buty! Ether 6.8E+1 4.1E+4 1.7E-3 2.0E-1 3.3E-4 3.3E4
Toluene 3.2E+1 5.1E+4 B.3E-4 2.0E-1 1.2E-4 7.8E-4
Xylene (mixed isomers) 1.9E+1 5.4E+4 3.5E-4 2.0E-1 6.8E-5 1.9E-3
NGTE:  ABS = Dermal absorption factor (dim) BW = Body weight {kg) EF = Exposure frequencey (dayslyr) POE = Paint of exposure
AF = Adherance factor (mg/em”2) CF = Units conversion factor ET = Exposure time {hrs/day} 8A = Skin exposure area (cm*2/day)
AT = Averaging tima {days) EC = Exposura duration (yrs) IR = Inhalaticn rale (m*3/day)
Software: GSI RBCA Spreadsheet Sarial; G-352.LXX-820

© Groundwater Services, Inc. (GS!}, 1995-1997. All Rights Reserved. Version: 1.0.1



RBCA SITE ASSESSMENT

Site Name: Pacific Electric Motor Company Site Lacation: 1009 §6th Avenue, Oakland

Tiar 1 Worksheet 8.1

Completed By: Ann Loomis

Date Completed: 10/14/199%

40F 89

TIER 1 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[INDOOR AIR EXPOSURE PATHWAYS

| (CHECKED IF PATHWAY ISACTIVE) & 7 &

EUBSURFACE SOILS:

Exposure Concentration

VAPOR INTRUSION TO BUILDINGS 1) Source Medium 2) NAF Value (m"3kq} 3) Exposure Medium 4) Exposure Mulliplier 5) Average Daily Intake Rate
Receptor Indaor Air; POE Conc. {mg/m™3} (1} 7(2) {IRXEFXEDV(BWYAT) (m*3xg-day) {mgykgday) {3) X {4)
Subsurface Soil Conc

Constituents of Concern (mg/ka} Cn-Sile Cammetcial Cin-Site Commercial On.Site Commercial On-Site Commereial
Benzene 1.6E+1 2.1E+2 8.6E-2 7.0E-2 B.0E-3
Ethylbenzens 7.2E+1 21E+2 3.4E-1 2.0E-1 67E-2
Methyl t-Butyl Ether 1.3E-1 2.1E+2 6.0E-4 2.0E-1 1.2E-4
Toluene 1,5E+2 21E+2 7.1E1 2.0E1 1.4E-1
Xylene {mixed iscmers) 4.2E+2 21E+2 2.0E+D 2.0E-1 3.9E-1

NOTE:

ABS = Dermal absorption faclar (dim)
AF = Adherance faclor (mgicm*2)
AT = Averaging time (days)

BW = Body weight (kg)
CF = Unils convarsion factor
ED = Exposure duralion (yrs}

EF = Exposure frequencey (days/yr)
ET = Exposwa time {hra/day)
IR = Inhalation rate {(m*3/day)

POE = Point of exposure
SA = Skin axposure area (cm*2/day)

@ Groundwater Services, Inc. (GSI), 1995-1997. All Rights Reservad.

Soflware: GSI1 RBCA Spreadshesl

Version. 1.01

Serial. G-353-LXX-850




RBCA SITE ASSESSMENT

Site Name: Pacific Electric Mator Company Site Location: 1009 86th Avenue, Oakland  Completed By: Ann Loomis

Tler 1 Worksheet 8.1

Dale Completed: 10/14/1989

50F8

TIER 1 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

GROUNDWATER:

Exposure Concentration

TOTAL PATHWAY INTAKE {mg/kg-day)

VAPOR INTRUSION TO BUILDINGS 1) Source Medium 2) NAF Value (m"3/L) 3) Exposure Medium 4) Exposure Multiplier 5) Average Daily Intake Rate (Suum Intake values from subsurface
Receplor Indeor Air: POE Cone. [mgfm*2) (1)£{2) (IRXEFXEDW(EWRAT) {m*3kg-day) (mo/kg-day) {3) X (4} & groundwaler routas.}
Groundwater Conc.

Constituents of Concern (mg/L} {On-Site Commerdial On-Site Comimeiciat] On-Site Commercial On-Site Commercial On-Site Commareial
Benzene 2.8E+1 3.0E+2 2.4E-2 7.0E-2 6.6E-3 1.3E-2
Ethylbenzene 3.7E+D 2.8BE+2 1.3E-2 2.0E-1 2.5E-3 7.0E-2
Mathy! {-Butyl Ether B,BE+1 B8.9E+2 7.7E-2 2.0E-1 1.5E-2 1.6E-2
Toluena 3.2E+1 3.0E42 1.1E-1 2.0E1 21E-2 i.8E-1
Xylene {mixed isomers} 1.9E+1 3.2E+2 6.0E-2 2.0E-1 1.2E-2 4.0E-1

NOTE:

ABS = Dermai absorptien factor {dim)

AF = Adheranes factor {mg/cm*2)
AT = Averaging time {days)

BW = Body weight (kg)
CF = Units conversion factor
ED = Exposure duration (yrs)

EF = Exposurs frequencey (daysiyr)
ET = Exposure time (hrs/day)
IR = Inhalatien rete (m*3/day?}

POE = Poinl of exposure
SA = Skin exposurs area (cm*~2/day)

® Groundwater Services, Inc. (GSI), 1895-19¢7. All Rights Reservad.

Software: GS| RBCA Spreadsheat
Version: 1.0.1

Serial G-353-LXX-8%0



RBCA SITE ASSESSMENT Tier 1 Worksheet 8.1 ]

Completed By: Ann Loomi Date Completed: 10/14/19%9 60F 9

Site Name: Pacific Electric Motor Site Location: 1009 66th Avenue, Oakland
TIER 1 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
[SOIL EXPOSURE PATHWAYS © @ 1 i O: (CHECKED IF PATHWAY IS ACTIVE}
SURFACE SOILS OR SEDIMENTS: Exposure Concentration
DERMAL CONTACT 1) Source Medium 2} Exposure Mullipher 3) Average Daily Intake Ratg
{SARAFXABSXCFXEFXEDIBWRAT) (kp'hko-day) {mgikg-day) (1)x(2)
Caonstituents of Concern Burface Soil Conc_{mg/kg) On-Site Residential On-5ite Commercial On-Sile Residental On-Site Commercial
Benzene 8.5€-2
Ethylbenzene 2.3E-3
Methyl t-Butyl Ether 1.3E-4
Toluene 2.BE-1
Xylene (mixed isomers) 1.7E+0
NGTE: ABS = Daral absorption factor {dim) BW = Body weight (kg EF = Exposure frequencey (days! POE = Point of exposure
AF = adheranca factor {mgicma2) CF = Units conversion factor ET = Exposure time (hrs/day} SA = Skin exposure area (cm”2/day)
AT = Averaging time (days) ED = Exposure duration (yrs) IR = Intake rate {mg/day)
Software: GSI RBCA Spreadsheel Serial. G-353-LX%-890

© Groundwater Services, Inc. {G81), 1995-1997, All Rights Reservad. Version: 1.0.1



RBCA SITE ASSESSMENT Tier 1 Worksheet 8.1 |

Site Name: Pacific Electric Motor & Site Location: 1009 86th Avenue, Dakland Completed By: Ann Loomis Dats Completed: 10/14/1999 70F9

TIER 1 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
SURFACE S0ILS OR SEDIMENTS: Exposura Concantration TOTAL PATHWAY INTAKE {ma/hg-day}
INGESTION 1) Seurce Medium 2) Exposure Muiliplier 3) Average Daily intake Rate {Sum intake values from
(IR¥CFXEFXEDINEWRAT) (kafkg-day) (mykg-day) (13 ¥ (2) darmat & Ingestion routes,)
Constituents of Concern Surface Sail Cone. (mglkg) On-Gile Residential  On-Ske © izl On-SHe Residential  On-Site O ral On-ite Residential | On-Sile Commereial
Benzene 8.5E-2
Ethylbenzene 2.3E-1
Methy! t-Butyl Ether 1.2E-1
Toluene 2861
Xylene {mixed isomers) 1.7E+C
NOTE:  ABS = Dermal absorption factor (dim) BW = Body weight (kg) EF = Exposurs frequencay (daysiyr) POE = Point of exposure
AF = Adherance factor (mg/cm*2) CF = Units conversion factor ET = Exposure lime {hrs/day) SA = Skin exposure area {cm*2/day)
AT = Averaging time {days) ED = Exposure duration {yrs) IR = tntake rate {mg/day)
Software: G8i RBCA Spreadshest Serial G-353-LXX-890

® Groundwater Services, Inc. (G51), 1995-1997. All Rights Reserved. Version: 1.0.1



RBCA SITE ASSESSMENT

Site Name: Pacific Electric Motor C Site Location: 1009 66th Avenue, Oakland

Compleled 8y: Ann Loomis

Tier 1 Worksheet 8.1

Date Completed: 10/14/1999

TIER 1 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

GROUNDWATER EXPOSURE PATHWAYS 5

[l [CHECKED If PATHWAY IS ACTIVE)'

SOIL: LEACHING TO QROUNDWATER/!

Expasurs Concentration

GROUNDWATER INGESTION 1} Source Medium 2) NAF Value (L/kg) 3) Exposure Medium 4) Exposure Multiplier 5) Average Daily Itake Rate
Receplor Groundwater: POE Gone (mgllh (11(2) {IRxEFxECH{EWsAT) {Lkg-day) (mgko-day) {3)x (4)
Soil Concenlration
Constituents of Concemn {mg/kg)
Benzene 1.BE+1
Eihylbenzene 7.2E+1
Methyl {-Butyl Ether 1.3E-1
Toluene 1.5E+2
Aylene {mixed isomers) 4.2E42

NOTE:

ABS = Dermal absorption factor {dim)
AF = Adharance factor (mg/em*2)
AT = Averaging lime (days)

BW = Bady Weight {kg}
CF = Unils conversion facter
£0 = Exposure duralion {yrs)

EF = Exposure frequencey (days/yn
ET = Exposure time (hrs/day)
IR = Inlake rata {L/day}

POE = Puint of exposure
SA = Skin expesure area {cmZXday)

© Groundwater Services, Inc. (GSI), 1995-1897. All Rights Reserved

Software: G5l RBCA Spreadsheet

Version: 1.0.1

Serial; G-353-LXX-6¢0




RBCA SITE ASSESSMENT Tier 1 Worksheet 8.1 ]

Site Name: Pacific Electric Motor C Site Location: 1008 86th Avenus, Qakland Completed By: Ann Loomis Date Completed: 10/14/1999 90F¢g
TIER 1 EXPOSURE CONCENTRATION AND INTAKE CALCULATION ‘

GROUNDWATER: INGESTION Exposura Concentration MAX. PATHWAY INTAKE (mg/kg-day}
1) Source Medium 2) NAF Valua {dim) 3) Exposure Medium 4} Exposure Multiplier ) Average Daily Intake Rate (Maximm intake of sctive pathways
Receptor Groundwalar: POE Cane. (myil) {1142) (IRXEFXEDY{BWRAT)  (Likg-day) (mgfg-day) (3 x () oll feacking & groundwater routes,)
Groundwater Canc. ’
Constituents of Concem {mgil}
Benzene 2.BEH1
Ethylbenzene 3.7E+D
Methyl {-Butyl Ether B5.8BE+1
Toluene 3.2E+1
Xylene {mixed isomers) 1.0E+1
MNOTE:  ABS = Dermal absorption facter {dim) BW = Body weight (kg} EF = Exposure fraquencey {days!yr) POE = Point of exposura
AF = Adherance factar {mg/cmn2) CF = Units cenversion factor ET = Exposure time {hrs/day) SA = Skin exposure area {cm*2/day)
AT = Averaging timea (days) ED = Exposure duralien {yrs) IR = Intake rate {L/day}

Software: GSI RECA Spreadsheet Serisl: G-353-LXX-880
® Groundwater Servicas, Inc. (GSI1), 1995-1%97. All Rights Reserved Versior: 1.0.1



RBCA SITE ASSESSMENT

Site Name; Pacific Electric Metor Company  Site Location; 1008 86th Avenue, Oaklang

Tier 1 Worksheet 8.2

Completed By: Ann Loomis

Date Completed; 10/14/1999

T1OF4

TIER 1 PATHWAY RISK CALCULATION

CARCINGGENIC RISK

TOXIC EFFECTS

(2} Total Carcinogenic (3) Inhalation {4) Individual COC {5) Talal Toxicant (B} Inhalalion (7) Individual COC
(1} EPA Intake Rate (mg/kg/day) Slope Faclar Risk (2) x (3} Intake Rata {mg/kg/day) Reference Dose Hazard Quolient (5) / (B}

Carcinogenic; On-Site On-Site On-Sile On-Site
Constiteents of Concern Classification]  Commercial (mg/hg-day)*-1 Commaercial Commercial (mg/kg-dayt Commercial
Benzene A B.7E-5 2.9E-2 2.0E-6 1.9E-4 1.76-3 1.1E-1
Ethylbenzene 8] 3.3E-4 2.9E-1 1.1E-3
Methyl t-Buty! Ether 3.3E-4 8.6E-1 3.8E-4
Toluene D 7.8E-4 1.1E-1 6.8E-3
Xylene (mixed isomers) D 1.9E-3 2.0E+0 9.6E-4

Total Pathway Carcinogenic Risk= [ 2.0E-6 ] D.0E+0 | Total Pathway Hazard index= | 1.2E-1 |  0.0E+0 |

© Groundwater Services, Inc. (G3I), 1995.1997_ All Rights Resarved.

Saoftware: GSI RBCA Spreadsheet

Version: 1.0.1

Serial: G-253-LXX-290




Site Name: Pacific Electric Motor Company  Site Location: 1009 86th Avenue, QOakland

i

Tier 1 Worksheet 8.2

Completed By: Ann Loomis

TIER 1 PATHWAY RISK CALCULATION

A

CARCINOGENIC RISK

© Groundwater Sarvices, Inc. (GSI), 1995-1987. All Rights Reserved.

Date Completed: 10/14/1989

Scftware: G5! RBCA Spreadshest

Version: 1.0.1

20F4

TOXIC EFFECTS
(2) Total Carcinogenic (3} Inhalation {4) Individual COC (5} Total Toxicant {6) Inhalation {7) Wndividual COC
{1) EPA Intaka Rate {mgfkgiday) Slope Factor Risk {2) % {3) Intake Rate (mglkg/day) Reference Dose Hazard Quotient {3) / (B}

Carcinogenic) On-Site On-Site On-Site On-Site
Constituents of Concern Classification| Commarciat (mgikg-day)*-1 Commercial Commercial (mg/kg-day) Commercial
Benzene A 1.3E-2 2.9E-2 3.6E-4 3.5E-2 1.7E-3 2.1E+1
Ethylbanzena D T.0E2 2.9E-1 2.4E-1
Methyl t-Butyl Ether 1.5E-2 8.6E-1 1.8E-2
Toluene D 1.6E-1 1.1E-1 1.4E+0
Xylene [mixed isomers) D 4.0E-1 2.0E+0 2.0E-1

Total Pathway Carcinogenic Risk= | 0.0E+0 |  3.6E<4 | Total Pathway Hazard Index = | 0.0E+D 23E+1 |

Serial: G-353-LXX-890




RBCA SITE ASSESSMENT

Tier 1 Worksheet 8.2 |

Site Name: Pacific Electric Motor Company __ Site Lacation: 1009 66th Avenue, Oakland Completed By: Ann Loomis

Date Completed; 10/14/1999
TIER 1 PATHWAY RISK CALCULATION

30F4

CARCINOGENIC RISK

TOXIC EFFECTS
{2) Total Carcinogenic (3) Oral (4) Individual COC {5) Total Toxicant (6} Oral (7} Individual COC
{1) EPA Intake Rate (mg/kg/day) Slope Factor Risk {2) x (3) Intaka Rate {mg/kgiday) Reference Dose Hazard Quotient (5) / (6)
Carcinoganic; On-Site On-Site On-Site Cn-Site On-Site On-Site On-Site On-Site

Constituents of Concern Classification]  Residential Commercial (mgfkg-day)*-1 Residential Commearcial Residantial Commarcial {mg/kg-day) Residential Commaercial
Benzene A 2.9E-2

Ethylbenzene D 1.0E-1

Methyl t-Butyl Ether 5.0E-3

Toluene D 2.0E-1

Xylene (mixed isomers) D 2.0E40

Total Pathway Carcinogenic Risk= | ODE*0 | GROE*D ] Total Pathway Hazard Index= | 0.0E+D | 0.0E+0 |

Software: G51 RECA Spreadsheet

Serial: G-353-LXX-830
Version: 1.0.1

© Groundwater Services, Inc. {GS1), 1995-1997 Al Rights Reserved.



RBCA SITE ASSESSMENT Tier 1 Worksheet 8.2 |

Site Name: Pacific Electric Motor Compary  Site Location: 1008 66th Avenue, Qakland Completed By: Ann Loomis Date Completed: 10/14/1909 40F 4
TIER 1 PATHWAY RISK CALCULATION

CARCINOGENIC RISK TOXIC EFFECTS

(2) Total Carcinogenic {3) Oral {4) Individual COC (5) Total Toxicant (6} Oral (7} Individual COG
{1) EPA Intake Rate (mgfkglday) Slops Factor Risk {2) x (3) Inlake Rate (mp/kg/day) Referenca Dose Hazard Quotient (5} / (6)
{arcinogenici
Constituents of Concern Classification (ma/kg-day)*-1 {mo'kp-day)
Benzene A 2.9E-2

Ethyibenzena 1.0E-1

D
Methyl 1-Butyl Ether 5.0E-3
Toluene D 2.0E-1
Xylene (mixed iscmers) D 2.0E+0
Total Pathway Carcinogenic Risk= | 0.0E+0 | 0.0E+0 | Total Pathway Hazard index= |  00E+0 | 0.0E+D ]
Software. GS| RBCA Spreadsheet Sarjal: G-353-LXX-B30

© Groundwater Services, Inc. (G5!}, 1895-1957_ All Rights Reservad. Version: 1.0.1



RBCA SITE ASSESSMENT Tier 1 Worksheet 8.3

Site Name: Pacific Electric Motor Company Compleled By: Ann Loomis
Site Location: 1009 66th Avenue, Oakland Date Completed: 10/14/1999 1of1
TIER 1 BASELINE RISK SUMMARY TABLE

BASELINE TOXIC EFFECTS

BASELINE CARCINOGENIC RISK

Risk Toxicity
Limit{s) Limit{s)
Individual COC Risk Cumulative COC Risk | Exceeded? Hazard Quotient Hazard Index Exceeded?
EXPOSURE Maximum Target Total Target Maximum | Applicable Total Applicable
PATHWAY Value Risk "I.I"alun Risk Value lelt ‘d’alun Limit
OUTDOORAIR EXPOSUREFATHWAYS |l =i =50 ' i | e
Complete: 2.0E-6 1.0E-B

INDOOR AIR EXPOSURE PATHWAYS
Complete; 3.6E-4
SOIL EXPOSURE PATHWAYS """

cumplam NC .

S Mn'ﬂ@mﬂ]ﬂﬂﬁr SIS .u_41mu—=’.!:..

= i""'.'.'- Lrﬁtl I“"r‘l‘fﬂ“m‘ n|_"'-"—_ fﬂﬁ!‘i‘rl_ll et . .;'11_ '.. T .”!: -“E |

Software: 331 RBCA Spreadsheet Serial. G-353-LAX-800
@ Groundwater Services, Inc. (GS1), 1995-1997. All Rights Reserved. Version: 1.0.1



RBCA SITE ASSESSMENT Tiar 1 Workahsot 6.1 |

Sile Name: Pacific Eleclric Motor Company Completed By: Ann Loomis
Site Location: 1008 B5ih Avenus, Oakland Date Complatod: 10/14/1885 1OF 1
Target Risk (Class A & B) 1 0E-6 O MCL exposure limit? Cakculation Dplitnc
SURFACE SOIL RBSIL VALUES Target Risk (Class C) 1.0E-5 [0 PEL exposure |imit?
(<5 FT BGS) Targel Hirand Qualiert 10E+0
RBSL Results For Campiete Exprsure Pathways ("o If Completa)
Representative RESC
Concentration Ingeslion, Inhalalion Construction| Applicanle | Exceedsd
CONSTITUENTS OF CONCERN Soil Leaching to Groundwater and Dermal Contact | X |  Worker RESL ? Required CRF
Reswdenual | Commercial |Regulatory(MCL) | Residential | Commercial ammercial
CAS No Name (mo/kg) (on-sita) - [on-sila) {on-sita) (on-gile) [on-sile) {on-site) {mg/ka) <R if yas| Only if "yes” left
71-43-2|Benzene 8.5E-2 NA NA NA MNA MNA 4 DE+1 4 0E+1 O <1
100-41-4 |Ethyibenzene 2.3E1 NA NA NA MNA NA >Res >Res a <1
1634-04-4 [Methyl 1-Butyl Ether 1.3E-1 NA NA NA MNA NA 2.3E+2 2.3E+2 3 <1
108-88-3 | Toluene 2.8E1 MNA NA MNA MNA NA >Res >Res [l <1
1330-20-7 [Xylene {(mixed isomers} 17E+0 NA NA NA NA NA >Res >Res O <1

*Res  ndecoles rick-based targed concendrabion grealer than consiMuent residual aaturation valie

Software GS| RBCA Spreadsheet Zeral (-353-LXX-H5D
@ Groundwater Services, Inc (GS51). 1995-1997 All Rights Reserved Version. 1.0.1



RBCA SITE ASSESSMENT Tier 1 Workshest 6.2 |

Sile Name: Pacific Electric Mator Company Cornpleted By Ann Loomis
Bite Location: 1008 BEth Avenus, Dakland Data Compledad: 10/14/18806 10F1
Targel Risk (Class A & B) 1 CE-6 O MCL exposure limit? Calculstion Option: 1
SUBSURFACE SOIL RBSL VALUES Targel Rigk (Class C) 1 0E-5 [0 PEL expoaure limlt?
(> 5 FT BGS) Taégist Hazard Qustient 1.6E+0
RESL Reaults For Complete Exposure Pathways "x” If Completa)
Represantaiive FESL
Concantration Sall Volatillzation 1o ‘Gl Violatfization o Appdeable | Excasdid
CONSTITUENTS: OF CONCERN Sod Leaching 1o Groundwaier X indoor A b3 Cutdonr Afr RBSL ? Requred CRF
Rasidamiist | Commarsial |RepuimiorgdCL)| Residesppar | Commeecial | Rasidenial, | Commeniad o
CAS Mo NHama {magrko) {on-site} {or-uia} [on-alte) {en-aie) {on-sia) [or-aie) (an-sia) {mgkg) “B* if yas| Only i “yes’ e
71-43-2|Banzens 1,BE+1 NA NA MA NA 1.0E-1 MA 22E+1 1.0E-1 H 1.7E£02
100-41-4 |Ethylbenzens 7.2E+1 NA NA NA WA =Res NA >Res =Res [ <1
1634-04-4 [ Methwyl 1-Butyl Ether 1.3E-1 A WA M MA 9.2E+2 MA =Hes 0, 2E+2 (] <1
108-83-3| Toluene 1.5E+2 MA M MA MNA 1.2E+2 MA »Heay 1.2E+2 u 1.0E+00
1330-20-7 [Xylene (mixed isomers) 4.2E+2 MA NA NA& N&, =Ras NA =Res =Res a <1
=Hes  indicabes risk-based target concentration greader than constituent residual saturation value
Software. GSI RBCA Spreadsheet Serlal G-353-LXX-890

€ Groundwalter Services, Ina. (3S1), 1995-1997 Al Rights Reserved Version: 1.01



RBCA SITE ASSESSMENT Tler 1 Worksheet 6.3 |

Site Name: Pacific Electric Motor Company Completed By: Ann Loomis
Site Localion: 1009 B6th Avenue, Oakland Date Completed: 10/14/1999 10F 1
Target Risk {Class A & B) 1.0E6 O MCL exposure limit? Calculation Option: 1
GROUNDWATER RBESL VALUES Target Risk {Class C) 1.0E-5 O PEL exposure limit?
Target Hazard Quotienl 1.0E+3
RBSL Results For Complete Exposure Pathways ["x" if Complete)
Representative REBST
Concentration Groundwater Volatilization Groundwater Volatilization| Applicable | Exceeded
CONSTITUENTS OF CONCERN Groundwater Ingestion X to indoor Air X to Qutdoor Air RASL | 7 | Required CRF
Residential | Commercial: | Regulatory(MCL):| Residential: Commercial Residential Commercial:
CAS No, Name (mg/L) {on-site) {on-site} (on-site) {on-site) {on-sila} (on-sita) {on-site) {mgiL *l" It yes| Cnly  "yes" left
71-43-2|Benzeng 2.8E+1 NA NA NA NA 1.5E-1 NA 2.5E+1 1.5E-1 [ 1.9E+02
100-41-4 |Ethylbenzene 3.7E+D NA NA NA NA >Sol NA >Sol >Sal W] <1
1634-04-4 |Methyl t-Butyl Ether 6.8E+1 NA NA MNA NA 3.9E+3 NA >Sol 3.9E+3 ] <1
108-88-3|Toluene 3.2E+1 NA NA NA NA 1.7E+2 NA >S50l 1.7E+2 m| <
1330-20-7 [ Xylene (mixed isomers) 1.9E+1 NA NA NA NA >Sol NA >Sal >Sal a <1
>S50l indicates risk-based targel concentration greater than constituent solubilily
Software: GSI RBCA Spreadsheet Serial: G-353-LXX-890

© Groundwaler Services, Inc. (GS1), 1995-1997. All Righls Reserved. Version: 1.0.1
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TIER 2 COMMERCIAL EXPOSURE SCENARIO

PES Environmental, inc.



RBCA TIER 1/TIER 2 EVALUATION Output Table 1
Site Mame: Pacific Electric Motor Compadgb Identification;  618,0102.001 Software: GSI RBCA Spreadsheet
Site Location: 1009 661h Avenue, Qaktand Dale Completed: 10/14/19089 Version: 1.0
Completed By:  Ann Loomis
NOTE: values which differ from Tier 1 defaull values are shown in bold itatics and underlined.
Exposure Residential Commerclal/industrial Surface
Parameter Definltion (Units) Adult {1-6yrs) {118 yrs) Chronic Constretn Parameters Definition {UInits) Residential Constrctn
ATc Averaging lime {or carcinagens {yt) 70 A Contaminated soil area (cm™2} 8.5E£+08 4,BE+06
ATn Averaging lime for non-carcinogens (yr} 30 3] 18 25 1 W Length of affect. soil parallel 1o wind (cm) 3.0E+03 2.0E+03
Bw Body Weight (kg) 70 15 35 7Q W.ogw Length of affect. soil parallel o groundwaler {c 3.0E+03
ED Exposure Duration {yr) 30 g 16 25 1 Uair Ambienl air velocity in mixing zone {cm/s) 2.3E+02
1 Avaraging lime for vapar flux (yr) a0 25 1 delta Air mixing zone height (cm} Z.0E+02
EF Exposure Frequency (days/yr) 350 250 180 Lss Thickness of affected surface soils {cm) LSE+Q2
EF.Derm Exposure Frequency for dermal exgasure 350 250 Pe Parliculate argal emissian rate (g/cm®2/s) 6.9E-14
IRgw Ingestion Rale of Water (L/day) 2 1
IRs Ingestion Rale of Soil {(mg/day) 100 200 50 100 .
IRadj Adjusled soll ing. rate (mg-yrkg-d) 1.1E+D2 9.4E+01 Groundwate Definition {(Units) Value
IRa.in Inhalation rale indoor {m*¥/cay) 15 20 delta.gw Groundwater mixing zone depth (cm) 3.0E+02
IRa.out Inhalation rata outdoor (m*3/day) 20 20 10 | Groundwater infiltration rate (emiyr} 3.0E+01
SA Skin surface area (dermal) (cm*2) 58E+403 2.0E+Q3 5.8E+03 5.8E+03 Ugw Groundwater Darcy velocity {cmiyr} 2.5E+03
SAadj Adjusted dermal area {em*2-yrkq) 2.1E+03 1.7E+03 Ugw.tr Groundwater seepage velocity (ormyr) 6.6E+03
M Soil to Skin adherence factor 1 Ks Saluraled hydraulic conductivity{om/ss)
AAFs Age adjustment on soil ingestion FALSE FALSE grad Groundwater gradient {cm/cm)
AAFd Age adjustment on skin surface area FALSE FALSE Sw Width of groundwater scurce zone (cm)
tox Use EPA tox data for air {or PEL based)? TRUE Sd Degth of groundwater source zone (cm)
gwMCL? Use MCL as exposure limit in greundwater? FALSE phi.efl Effective porasity in water-bearing unit 3.8E-01
foc.sat Fraction organic carbon in water-bearing unit 1.0E-03
BIG? Is bioattenuation considered? FALSE
BC Biodegradation Capacity {mg/L}
Matrlx of Expesed Persons to Residential Commercialllndustrlat
Complete Exposure Pathways Chrenic Constretn Soll Definition [Units) Value
Qutdoor Air Pathways: he Capillary zone thickness (cm) 1.5£+01
SS.y Volaliles and Particulates from Surface Sail FALSE FALSE TRUE hv Vadose zone thickness (cm} 296102
Swv Volatifization frem Subsurface Soils FALSE TRUE rho Sail density {g/em*3) 17
Gw.y Voelalitization frem Groundwater FALSE TRUE foc Fraction of organic carbon in vadose zone 0.01
Indoor Air Pathways: phi Sail parosity in vadase zone 0.38
5b Vapaors from Subsurface Soils FALSE TRUE Lgw Depth to groundwaler (cm) 3.0E+02
AGWh Vapors from Groundwater FALSE TRUE Ls Depth to top of affected subsurface soil {cm) L5E+02
Soil Pathways: Lsubs Thickness of affected subsurface scils {cm) L5E+02
55d Direct Ingestien and Dermal Contact FALSE FALSE TRUE pH Seil/groundwater pH &5
Groundwater Pathways: capillary vadose foundation
GW.i Groundwater Ingestion FALSE FALSE phiw Volurnetric water content 0,342 012 012
S Leaching to Groundwater from all Scils FALSE FALSE phi.a Volumetric air content 0.038 0.28 0.26
Building Definition (Units) Residential _ Commerelal
Lb Building volume/area ratie (cm) 2.0E+02 J.0E+02
Matrix of Receptor Distance Residential Commercialindustrial ER Building air exchange rate (s*-1) 1.4E-04 2.3E-04
and Location Cn- ar Off-Site Distance On-Site Distance Cn-Site Lerk Foundation crack thickness {cm) 1.56+M1
GW Groundwaler receptor (¢m) TRUE TRUE eta Foundation crack fraction 0.g1
K] Inhalation receplor (cm) TRUE TRUE
Transport
Matrix of Parameters Definitlon (Units} Resldentlal  Commercial
Target Risks Individual Cumulative Groundwater
TRab Targel Risk (class A&B carcinogens) 1,0E-06 ax Longitudinal dispersivity {cm)
TRe Targel Risk (class C carcinogens) 1,0E-05 ay Transverse dispersivity (cm}
THG Target Hazard Quotient 1.0E+00 az Vertical dispersivity {cm)
Gpt Calculation Option (1, 2, or 3) 1 Vapor
Tier RBCA Tier 2 dey Transvarse dispersion coefficient {cm)
dcz Vertical dispersion coefficient (cm)

® Groundwater Services, Inc. (G31), 19951897, All Rights Reserved.




RBECA SITE ASSESSMENT Tier 2 Worksheet 8.1 |

Site Nama: Pacific Electric Motar Company Site Location: 1008 66th Avenue, Qakiand Completed By: Ann Loomis Dale Completed: 10/14/1998 10F8
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

DEERAH i
BURFACE SOILS: VAPOR AND Exposure Concantration
DUST INHALATION 1) Source Medium 2) NAF Value (m~3/ka) 3} Exposure Medium 4) Exposure Mulliplier 5) Average Daily Inlake Rate
Recaptor Quidnor Air: POE Conc. (mgim*3) [11J{2) (IRXEFXEDINBWRAT) (m*3kg-day) (molkg-day) (3) X {4)
Surface Soil Cone.
Constituents of Concern {mgikg}
Benzene 8.5E-2
Ethylbenzene 2.3E41
Methy| t-Butyl Ether 1.3E-1
Toluene 2.8E-1
Xylene (mixed isomers) 1.7E+0
NGTE:  ABS = Demmnal absomption factor (dim) BW = Body weight (kg} EF = Exposure frequencay (dayslyr) PGE = Paint of axposure
AF = Adherance factor (mgfem®2) CF = Units conversion factor €7 = Exposure time (hrs/day} SA = Skin exposure araa (crm2/day)
AT = Avaraging time (days) ED = Exposure duration {yrs) IR = Inhalalion rate (m*3/day)
Software: GSI RBCA Spreadsheet Serial: G-353-LXX-890

© Groundwater Services, Inc. (GS1), 1995-1997. All Rights Reserved. Version: 1.0.1



RBCA SITE ASSESSMENT

Site Name: Pacific Electric Motor Company Site Location: 1009 §6th Avenue, Qakland

Tier 2 Worksheet 8,1

Compieted By: Ann Loomis

Date Completed: 10/14/1999

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

xposure Concentration

HEGKEDIF. PATHWAY.IS ACTIVE]

INHALATION 1) Source Medium 2) NAF Valug {m*3/kg) 3) Exposure Medium 4) Exposure Multiplier 5) Average Daily intake Rate
Receptor Outdoor Air: POE Gone. {mgh*3) (1)1(2) (RXEFxEDY{BWRAT) (m*Irkg-day} {mgrkg-day} (3] X (4)
Subsurface Soil Cone.

Constituents of Concern {mafkg) On-Sita Commercal On-Site Cammercial On-Site & On-Site Commercial

Benzene 1.8E+1 4.6E+4 4.0E-4 7.0E-2 2.6E-5

Ethylbenzene 7.2E+1 4.5E+4 1.6E-3 2.0E-1 3.1E-4

Methy! t-Butyl Ether 1.3E-1 4.5E+4 2.8E-B 2.0E-1 5.4E-7

Toluene 1.5E+2 4.5E+4 3.3E-3 2.0E-1 B.5E-4

Kylene {mixed Isomers) 4,2E+2 4.5E+4 9.3E-3 2.0E-1 1.BE-3

NOTE:

ABS = Dermatl absorption factor (dim)
AF = Adheranca factor {mgfcm»2)
AT = Averaging time {days)

BW = Body weight (kg}
CF = Units conversion factar
ED = Expasure duration (yrs)

EF = Exposure frequencey {days/yr)
ET = Exposure time (hrs/day}
IR = Inhalalion rale {m"3/day)

POE = Paint of exposure
8A = Skin sxposue area (cm*2/day)

® Groundwaler Services, Inc. (GS1), 1995-1987. All Rights Reserved.

Softwara: GS| RBCA Spreadsheet
Varsion: 1.0.1

Serial G-353-LXX-820




RBCA SITE ASSESSMENT Tier 2 Worksheet 8.1 |

Site Name: Pacific Electric Motor Company Site Location: 1009 66th Avenue, Qakland Completed By: Ann Loomis Date Completed: 10/14/1989 JOF89
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

GROUNDWATER: VAPOR Exposure Concentration TOTAL PATHWAY INTAKE (mgikg-day)

INHALATIGN 1} Source Medium 2) MAF Valug (m*3/L) 3) Expesure Medium 4) Exposure Mulliplisr 5) Average Daily Intake Rate (Sum Intake values from surface,
Receptor Qutdoor Air. POE Cone. (mgim*) {1)1(20  (IRKEFXEDIMEWRAT) [m*3/kg-day) {mgig-day) (3) X (4} subsurface & groundwaler roules.)
Groundwater Cone.
Constituents of Concern (mgfL} Cn-Site Commeraial On-Site Commercial On-Site Commercial On-Site Commercial On-Sile Sommereial
Benzene 2.8E+1 5.0E+4 5.6E-4 7.0E-2 3.9E-5 B.7E-5
Ethylbenzene 3.7E+0 4.9E+4 7.5E-5 2.0E-1 1.5E-5 3.3E4
Methyl t-Butyl Ether 6.8E+1 4.1E+4 1.7E-3 2.0E-1 3.3E-4 3.3E4
Toluene 3.2E+1 5.1E+4 6.3E-4 2.0E-1 1.2€-4 7.8E-4
Kylene {mixad isomers) 1.9E+1 5.4E+4 3.5E-4 2.0E1 B.BE-5 1.9E-3
NOTE:  ABS = Dermal absarption factor (dim) BW = Body weight (kg) EF = Exposure frequencey {dayslyr) PQE = Point of exposura
AF = Adherance factor (mg/em»2) GCF = Units conversion faclor ET = Exposure time (hrs/day} SA = Skin exposure area (cm*2/day)
AT = Averaging time (days}) £D = Exposura duration (yrs) IR = Inhalation rate (m*3/day)
Software: GS| RBCA Spreadshest Serial: G-353-LXX-830

© Groundwater Services, Inc. {351}, 1995-1997. All Rights Reserved. Vergion: 1.0.1



RBCA SITE ASSESSMENT Tier 2 Worksheet 8.1 |

Site Name: Pacific Electric Motor Company Site Location: 1009 66th Avenue, Qakland Completed By: Ann Loomis Date Completed: 10/14/199% 4 0F 9
TIER 2 EXPOQSURE CONCENTRATION AND INTAKE CALCULATION

SUBSURFACE SOILS: Exposure Concentration

VAPOR INTRUSION TO BUILDINGS 1) Source Medjum 2) MAF Value {m*3rkg) 3} Exposure Medium 4) Expesure Multiptier 5) Ayerage Daily Intake Rale
Receptor tndoor Air: POE Cone. (mg/m*3) (1)/(2) (IRXEFXED)(BWxAT) {m*3ikg-day) (makg-day)} (3) X (4)
Subsurfaca Soil Conc.
Constituents of Concern [mglkg) On-Site Commarcial On-Site Commerdial On-Site Commercial On-Site Commercial
Benzene 1.8E+1 24E+2 8.6E-2 7.0E-2 6.0E-3
Ethylbenzene 7.2E+1 24E+2 3.4E-1 2.0E-1 6.7E-2
Methy! t-Butyl Ether 1.36-1 21E+2 G.0E-4 2.0E-4 1.2E4
Taluene 1.5E+2 2.1E+2 71E-1 2.0E-1 1.4E-1
Xylena (mixed iscmers) 4.2E+2 2.1E+2 2.0E+0 2.0E-1 3.8E41 |
NOTE:  ABS = Dermal absorption factar (dim) BW = Body weight (kg) EF = Exposure fraquencey (days/yr) POE = Point of exposure
AF = Adherance factor {mgfom*2) CF = Units convarsion factor ET = Exposure time {hrsiday} SA = Bkin exposura araa (cm*2/iday)
AT = Averaging time {days) ED = Exposura duratian (yrs) IR = Inhalation rate (m*3/day)
Software. GSI RBCA Spreadshset Serial G-353-LXX-890

© Groundwater Services, Ine. {GS81), 1955-1987. All Rights Reserved. Version: 1.0.1



RBCA SITE ASSESSMENT Tier 2 Worksheet 8.1 |

Site Name: Pacific Electric Motor Company Site Location: 1009 66th Avenue, Oakland Completed By: Ann Loomis Data Completed: 10/14/1999 50F¢

TIER 2 EXPQSURE CONCENTRATION AND INTAKE CALCULATION
GROUNDWATER: Exposure Concentration TOTAL PATHWAY INTAKE |mg/kg-day)
VAPOR INTRUSION 1O BUILDINGS 1) Source Madium 2) NAF Wajue (m*J/L) 3) Exposure Medium 4) Exposure Multipfier §) Average Daily Intake Rate {Sumt Intake values from subsurface
Raceptor Indnor Air: POE Cone, [mg/m*3) (1)/{2)|  (IRXEFXEDVBWHAT} (m*dikg-day) (mtkg-day) (3) X (4) & groundwater routes.)
Groundwater Cone,
Constituents of Concern {mgrl) On-Site Commercial On-$ite Commerdal ©On-Site Commercial ] Cn-Site Commarcial On-Site Sommercial
Benzene 2.8E+1 3.0E+2 9.4E-2 7.0E-2 6.6E-3 1.3E-2
Ethylbenzene 3.7E+0 2.8E+2 1.3E-2 2.0E-1 2.5E-3 7.0E-2
Methyl t-Butyl Ether 6.8E+1 8.9E+2 7.7E-2 2.0E-1 1.5E-2 1.6E-2
Toluene 3.2E+1 3.0E+2 1.1E41 2.0E-1 2.1E-2 1.6E-1
Xylane [(mixed isomers) 1.9E+1 3.2E+2 §.0E-2 2.0E-1 1.2E-2 4.0E-1
NOTE: ABS = Dermai absorptian factor {dim} BV = Body weight (kg) EF = Exposure frequencay {days/yr) POE = Point of exposure
AF = Adherance factor {mg/cm*2) CF = Units conversion factor ET = Exposure tima {hre/gay) SA = Skin exposure area {cmr2/day)
AT = Averaging time {days) ED = Exposura duration {yrs) IR = Inhalation rate (m*3/day)
Softwara: GS| RBCA Spraadshast Serial G-353-LXX-890

Groundwater Services, Inc. (G$I1), 19951397, All Rights Reserved. Version: 1.0.1



RBCA SITE ASSESSMENT Tier 2 Worksheet 8.1 ]
Completed By: Ann Loomi Date Completad: 10/14/1999 6 OF @

Site Name: Pacific Electric Motor Site Locatiors: 1009 86th Avenue, Oakland
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

SURFACE SOILS OR SEDMENTS: Expasura Coneentration
DERMAL CONTACT 1) Source Medium 2) Exposura pMylliplier 2) Average Daily Intake Rate
(SAXAFXABSKCFXEFXEDWEWYAT) (kgfkg-day} (mp/kg-day) (3% (2}
Constituents of Congem Surface Soit Conc. {mg/kg) On-Site Residential On-Site Commercial On-Site Residential Cn-5ite Commaercial
Benzene 8.5E-2
Ethylbenzene 2.3E-1
Methyl t-Butyl Ether 1.3E-1
Toluene 2.8E1
Xylene (mixed isomers) 1,7E+0
NOTE:  ABS = Demnal absorption factar {dim) BW = Body weight (kg} EF = Expesure fraquancay (days! POE = Puoint of exposure
AF = Adherance factor {mg/cm”2) CF = Units convarsion factor ET = Exposure time {hrs/day) SA = 5kin expasure area (cm*2/day)
AT = Averaging time (days) ED = Exposure duration (yrs} IR = inlake rate (mg/day)
Serial: G-353-1.XX-890

Software: GSI RBCA Spreadshest
Versian: 1.0.1

® Groundwater Services, Inc. (GSI), 1995-1997. All Rights Reserved.



RBCA SITE ASSESSMENT

Site Name: Pacific Electric Motor C_Site Location: 1009 66th Avenue, Oakland Completed By: Ann Loomis

Tler 2 Worksheet 8.1

Date Completed: 10/14/1999 7OF9

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

SURFACE $CILS OR SEDIMENTS; Exposure Concentration TOTAL PATHWAY INTAKE (rgikg-day)
INGESTION 1) Source Madium 2) Exposure Multiplier 3} Average Daily Intake Ratg {Sum intake values from
(RxCFREFLEDIBWRAT) (kgfkg-day) {mg/kg-day) (1) x (2 dermat & Ingestion routes.)
Constituents of Concern Surface Sail Conc. (mg/kg) On-Site Residential On-Site Commercial £n-Shte Residential On-Site G Cn-Site Residential | On-Site Commercial
Benzene 8.5E-2
Ethylbenzens 2.3E-1
Methyl t-Butyl Ether 1.3E-1
Teluene 2.BE-1
Xylene (mixed isomers) 1.7E+0
NOTE: ABS = Dermal absorption factor (dim} BW = Body weight {kg) EF = Exposure frequencay (daysfyr) POE = Point of exposure
AF = Adherance faclor (mg/cm~2) CF = Unils cenversion factar ET = Exposure tme (hrs/day} SA = Skin expesure araa (em”2/day)
AT = Averaging lime {Gays) ED = Exposure duration {yrs) IR = Intake rate (mg/day)

Software: GBI RBCA Spreadsheel

© Graundwater Services, Inc, (GSI), 1995-1937. All Righls Resarved. Version: 1.0.1

Serial; G-353-LXX-890




RBCA SITE ASSESSMENT Tier 2 Worksheet 8.1 I

Site Name: Pacific Electric Motor C Site Loeation: 1009 86th Avenue, Oakland Completed By: Ann Loomis Date Completed: 10/14/1999 g0OF9

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
1 D 2
SOIL: LEACHING TO GROUNDWATERS Exposure Concentration
GROUNDWATER INGESTION 1) Source Medium 2) NAF Value (Likg) 3) Exposure Medium 4) Exposure Mulliplier 5) Average Daly Inlake Rate
Receptor Groundwater; POE Cone. {mail) (1)(2} (IRXEFXED){BWXAT) (Likg-day) {mgfkg-day) {31 (4}
Sail Cencentration
Constituents of Concern (mgikg)
Benzene 1.8E+1
Ethylbenzene 7.2E+1
Methyl t-Butyl Ether 1.3E-1
Toluene 1.5E+2
Xylene (mixed isomers) 4.2E+2
NOTE: ABS = Dermal absorption factor {dim) BW = Body Weight (kg) EF = Exposure fraquenceay (days/yr) PQE = Point of exposure
AF = Adherance factor {mg/cm*2) LCF = Units conversion factor ET = Exposure time (hre/day} SA = 5kin exposure area {cmA2/day)
AT = Averaging time (days) ED = Exposure duraticn {yrs) IR = intake rate {L/day}
Software: GSI RBCA Spraadshest Serial: G-353-LXX-850

© Groundwater Services, Inc. (GSI), 1995-1997. All Rights Reserved. Version: 1.0.1



RBCA SITE ASSESSMENT

Site Name: Pacific Electric Motor C_Site Locatign: 1009 66th Avenue, Oakland

Completed By: Ann Loomis

Tier 2 Worksheet 8.1

Date Completed: 10/14/1999

90F9

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

GROUNDWATER: INGESTION

Exposure Cancentration

MAX, PATHWAY INTAKE {mg/kg-day)

1) Source Medium 2) NAF Value [dim) 3} Exgosure hMedium 4) Exposurs Multiplier 5} Average Daily Inteke Ralg (Maxitmum irtake of active pathways
Receptor Groundwaler: POE Cone. {mgiL} {1)#2) (IRXEFXECMEBWYAT) {Likg-day) (malkg-day) {3 % (4) soll leaching & groundwater routes.)

Groundwater Conc.

Constituents of Concern (mg/L}

Benzene 2.BE+1

Ethylbenzene 3.7E+D

Methy! t-Butyl Ether 6.8E+1

Teluene 3.2E+1

Xylene (mixed isomers) 1.9E+1

NOTE:

ABS = Dermal absarption factor (dim)
AF = Adherance factar {mg/icm~2)
AT = Averaging tima (days)

BW = Bedy weight {kg)
CF = Unils convarsion factor
£0 = Exposure duralion {yrs)

EF = Exposura fraquancey {days/yr}
ET = Exposure lime {hrs/day)
IR = Intake rate {L/day}

POE = Point of exposure
Sa = Skin expasura amea (¢m*2/day)

® Groundwater Services, Inc. (GS1), 1995-1997 All Rights Raeserved.

Softwara; GS5I RBCA Spreadshast
Varsion: 1.0.1

Serial. 3-353-LXX-890




Tier 2 Worksheet 8.2

RBCA SITE ASSESSMENT

Site Name: Pacific Electric Motor Company  Site Location: 1009 66th Avenue, Oakland Compleled By: Ann Loomis 10F4

Date Completed: 10/14/1999

TIER 2 PATHWAY RISK CALCULATION

CARGINOGENIC RISK

TOXIC EFFECTS

{2) Total Carcinagenic (3) Inhalation {4} Individual COC {5) Total Toxicant (6} Inhalaticn (7) Individual COC
(MYEPA Intake Rate (mg/kg/day) Slope Faclor Risk (2) x (3} Intake Rate {mg/kglday) Refarence Dose Hazard Quotient {5) / {5)

Carginagenic On-Site On-Site On-Site On-Site
Constituenis of Concern Classification| Commercial {ma/kg-day}s-1 Commercial Commercial (mg/kg-day) Commercial
Benzene A B.7E-5 2.8E-2 2.0E-8 1.9E-4 1.7E-3 1.1E-1
Ethylbenzene o] 3.3E-4 2.9E41 1.1E-3
Methy! t-Buty! Ether 3.3E-4 8.6E-1 3.8E-4
Toluene D 7.8E-4 1.1E-1 68.8E-3
Xylene {mixed isomers} 8] 1.9E-3 2.0E+Q 9.5E-4

Total Pathway Carcinogenic Risk= | 20E-6 [ O0.DE+D | Total Pathway Hazard Index= |  1.2E-1 | 0.0E+0 |

@ Groundwaler Servicas, Inc. (GSI), 1995-1997. All Rights Reserved,

Scftwara: G51 RECA Spreadshest

Version: 1.0.1

Serial. G-353-LXX-880



Site Name: Pacific Electric Moter Company  Site Location: 1009 66th Avenue, Oakland

Tier 2 Worksheet 8.2 |

Date Completed: 10/14/1999

Completed By: Ann Loomis

TIER 2 PATHWAY RISK CALCULATION

CARCINOGENIC RISK

© Groundwaler Services, Inc. (GSI), 1895-1997. All Rights Reserved.

,,,,, RRERGINERT S

TOXIC EFFECTS

Software: GS| RECA Spraadshest

Varsion: 1.0.1

{2) Tatal Carcinogenic (2} Inhalation {4} Individual COC (5) Total Toxicant (6) Inhalation (7} Individual CQC
(1) EPA Inlake Rale {mg/kg/day) Slope Factor Risk (2} x {3) Intake Rate (mo/kg/dsy} Reference Dose Hazard Quotient {5) / (6)

Carcinogenic On-Sile On-Site On-Site On-Site
Constituents of Concern Classificalion Commercial | {mgikg-day)*-1 Commercial Commercial {mg/kg-day) Commercial
Benzene A 1.3E-2 2.9E-2 3.6E-4 3.5E-2 1.7E-3 21E+1
Ethylbenzene b 7.0E-2 2.8E-1 2.4E-1
Methyl t-Butyl Ether 1.5E-2 B.6E-1 1,8E-2
Toluena C 1.BE-1 1.1E-1 1.4E+0
Xylane {mixed iscmars) C 4.0E1 2.0E+0 2.0E-1

Total Pathway Carcinogenic Risk= | 0.0E+D | 3.6E4 | Total Pathway Hazard Index = ! 0.0E+0 23E41 |

Serial (3-353-LXX-830




RBCA SITE ASSESSMENT

Site Name: Pacific Electric Motor Company  Site Location: 1009 66th Avenue, Oakland

Tier 2 Worksheet §.2

Completed By: Ann Loomis Date Completed: 10/14/19%9

TIER 2 PATHWAY RISK CALCULATION

CARCINOGENIG RISK TOXIC EFFECTS
{2) Tetal Carcinogenic (3) Cral {4} Individual COC {5) Total Toxicant {6) Oral (7) Individual COC
{1)EPA Intake Rate {mg/kg/day) Slope Factor Risk (2} x {3) Intake Rate (mg/kg/day} Reference Dose Hazard Quotient (5} 7 {8)
Carcinogenic On-Site Qn-Site On-Site On-Site On-Site On-Site On-Site On-Site
Constituents of Concern Classification]  Residential LCommercial | (mg/kg-day)*-1 Residential Commercial Hesidential Commercial {ma/kg-day) Residential Commercial
Benzene A 2.9E-2
Ethylbenzene [s] 1.0E-1
Methyi t-Butyl Ether 5.0E-3
Toluene D 2.0E1
Rylene {mixed isomers) D 2.0E+0
Total Pathway Carcinogenic Risk= | 0.0E+0 | 0.0E+0 | Total Pathway Hazard Index= | 0.0E+0 | 0.0E+0 |

@ Groundwaler Servicas, Inc. {G8), 1995-1987 . All Righls Reserved.

Saftwara: GSi RBCA Spreadsheet
Version: 1.0.1

Serial: G-353-LXX-830
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RBCA SITE ASSESSMENT Tier 2 Worksheet B.2 I

Site Nama: Pacific Electric Motor Company  Site Location: 1009 B6th Avenue, Oakland Completed By: Ann Loomis Date Completed: 10/14/1999 40F 4
TIER 2 PATHWAY RISK CALCULATION

CARCINOGENIC RISK TOXIC EFFECTS

\
| {2) Tetal Carcinogenic (3} Oral {4) Individuai COC {5) Totat Toxicant {8) Oral {7) Individual COC
‘ {1) EPA Intake Rale (mg/kg/day) Slope Factor Risk (2} x (3} Intake Rate {mglkg/day) Reference Dose Hazard Quolient {5) / (8)
Carcinoganic
Constituvents of Concem Classification {mg/kg-day)n-1 (morky-day}
Benzene A 2.8E-2

Ethyibenzene 1.0E-1

D
Methyl 1-Butyl Ether 5.0E-3
Toluene D 2.0E-1
Xylene {mixed isomers) D 2.0E+0
Total Pathway Carcinogenic Risk= | 0.0E+0 | 0.0E+0 | Total Pathway Hazard Index= | 0.0E+0 | 0.0E+0 |
Saftware: GSI RBCA Spreadsheet Serial. G-353-LXX-800

© Greundwatar Services, Inc. (GSI), 1995-1997. All Rights Reserved Version: 1.0.1



RBCA SITE ASSESSMENT

Completed By: Ann Loomis

Site Narne: Pacific Electric Motor Cempany

Tler 2 Worksheet 9.1

Site Locatior: 1009 66th Avenue, Oakland Date Completed: 10/14/1999 10F1
Target Risk (Class A & B} 1.0E-8 [J MCL exposure limit? Calculation Option: 1
SURFACE SQIL SSTL VALUES Target Risk {Class C) 1.0E-5 O PEL exposure limit?
(< 5FT BGS) Yarget Hazard Quotient 1.0E+0
SSTL Results For Complete Exposure Pathways ("x" If Complete
Representative SSTL
Concentration Ingestion, Inhalation Construction | Appiicable 1§ Excesdad
CONSTITUENTS OF CONCERN Scll Leaching to Groundwater and Dermal Contact | X Worker B8TL ? Required CRF
Residential: | Commercial: [ Regulatory{MCL):| Residential | Commercial: Commercial:
CAS Ne. Name {ma/ka) {on-site) {an-site) {on-site) {on-site) {en-site) (on-site) {mg/kg}) "l ) yes| Only if “yes" left
71-43-2|Benzene 8.5E-2 NA NA NA NA NA 4.0E+1 4.0E+1 .| <1
100-41-4|Ethylbenzene 2.3E-1 NA NA NA NA NA >Res >Res ] <1
1634-04-4[Methyl t-Butyl Ether 1.3E1 NA NA NA NA NA 2.3E+2 2.3E+2 m] <1
108-88-3[Toluene 2.8E1 NA NA NA NA NA >Res >Res 0 <1
1330-20-7 [Xylene (mixed isomers) 1.7E+D NA NA NA NA NA >Res >Res a <1
>Res indicates risk-based target concentration greater than constituent residual saturation value

© Groundwater $Services, Inc. {381), 1995-1997. All Rights Reserved.

Software: GS| RBCA Spreadsheet

Version: 1.0.1

Serial: (5-353-LXX-890
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RBECA $SITE ASSESSMENT Tier 2 Worksheet 9.2 |

Sile Mame: Pacific Eleciric Motor Company Completed By: Ann Loomis
Sita Location: 1009 66th Avenue, Oakland Date Completed: 10/14/1999 10F 1
Target Risk {Class A & B) 1.0E-6 [ MCL exposure imit? Caleutation Ogtian: 1
SUBSURFACE SOQIL SSTL VALUES Target Risk (Class C) 1.0E-5 O PEL exposure imi?
(> 5 FT BGS) Targat Hazard Quotient 1.0E+0
SSTL Results For Complete Exposure Pathways ("x” if Complete)
Reprasentative SolL
Concentration Soit Volatilization to Soil Volatilization to Applicable | Excesded
CONSTITUENTS OF CONCERN Soil Leaching to Groundwater X Indoor Air X Qutdoor Air SSTL ? | Required CRF
Residenlial. | Commercial: | Regulalory(MCL):| Residential: | Commercial: | Rasidential: | Commercial:
CAS No. Name {mg/kg) {on-site) {on-site) {on-sile) {on-site) {on-site} (on-sita) [on-site) [mafkg) "l It yes| Only if "yes” lef
71-43-2|Benzene 1.8E+1 NA NA NA NA 1.0E-1 MNA 2.2E+1 1.0E-1 " 1.7E+02
100-41-4|Ethylbenzene 7.2E+1 NA NA NA NA >Res NA >Res >Res | <1
1634-04-4[Methyl t-Butyl Ether 1.3E-1 NA NA NA MNA 9.2E+2 MNA >Res 9.2E+2 & <1
108-88-3[Toluene 1.5E+2 NA NA NA NA 1.2E+2 NA >Res 1.2E+2 Ll 1.0E+00
1330-20-7[Xylene (mixed isomers) 4.2E+2 NA NA NA NA >Res NA >Res >Res | <1
»Res indicates risk-based target concentration greater than constituent residuat saturation value
Software. GS| RACA Spreadsheet Serial: G-353-1(CK-890

© Groundwater Services, Inc. (G5)), 1995-1997. All Rights Reserved. Version: 1,01
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RBCA SITE ASSESSMENT Tier 2 Worksheet 9.3 |

Site Mame: Pacific Electric Motor Company Completed By: Ann Loomis
Site Localion: 1009 66th Avenue, Oakland Date Completed: 10/54/1999 10F 1
Target Risk (Class A & B) 1.0E-6 O MCL exposure limit? Caleulation Oplion: 1
GROUNDWATER SSTL VALUES Target Risk (Class C) 1.0E-5 0O PEL exposure limit?
Targel Hazard Quotient 1.0E+0
S3TL Results For Complete Expoesure Pathways {"x" if Comnplete)
Representative SSTL
Concentration Groundwater Volatilization Groundwater Volatilization]  Applicable | Exceaded
CONSTITUENTS OF CONCERN Groundwater Ingestion X to Indoor Air X to Outdoor Alr 88TL | 7 | Required CRF_
Residential | Commercial: [ Regulatory(MCL):| Residantial: Commercial: Residantial Commaercial:
CAS No. Name {mg/L) {on-site) {on-site) (on-sile) (on-site) {on-sile) (on-sita) (on-site) {ma/L "Bl If yes| Only if “yes” Ieft
71-43-2|Benzene 2.BE+1 NA  NA NA NA 1.5E-1 NA 2.5E+1 1.5E-1 u 1.9E+02
100-41-4|Ethytbenzene 3.7E+D NA NA NA NA >Sol NA >Sol >Sol ] <1
1634-04-4 |Methyl 1-Butyl Ether 6.8E+1 NA NA NA NA 3.9E+3 MNA >Spl 3.9E+3 O <1
108-88-3[Tolueneg 3.2E+3 NA NA NA NA 1.7E+2 NA >Sol 1.7E+2 ] <1
1330-20-7 [Xylene (mixed isomers) 1.9E+1 NA NA NA NA >Sol NA >Sol >Sol ] <1
>S50l indicates risk-pased targel coencentration greater than constituent solubility
Software: GSI RBCA Spreadsheet Serial: -353-1.XX-880

© Groundwater Services, Inc. (G51), 1995-1837. All Rights Reserved. Version: 1,0.3
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RBCA SITE ASSESSMENT Tier 2 Worksheet 8.3
Site Name: Pacific Electric Motor Company Completed By: Ann Loomis
Site Location: 1009 66th Avenue, Oakland Date Completed: 10/14/1999 1of1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINOGENIC RISK BASELINE TOXIC EFFECTS
Risk Toxicity
Limit{s) Limit{s}
Individual COC Risk Cumulative COC Risk Exceeded? Hazard Quotient Hazard Index Exceeded?
EXPOSURE Maximum Target Total Target Maximum | Applicable Applicable
PATHWAY Value Risk Value Risk Limit Limit
OQUTDOOR AIR EXPOSURE/PATHWAYS = = | i Tl EE= = i
Complete: 2.0E-6 1.0E-6 2.0E-6 N/A
INDOOR AIR EXPOSUREPATHWAYS ~ « =~ = T
Complete: 3.6E-4 1.0E-6 J.6E-4 MNiA

SOIL EXPOSURE PATHWAYS ||

Complete: NC 1 .DE-E
GROUNDWATER EXPOSURE PATHWAYS| |11l

Complete: NC 1.0E-6

CRITICAL EXPOSURE PATHWAY (Select Maximum Vi
1.0E-6

Softwara: GSI RBCA Spreadsheet Serial: G-353-LXX-890
© Groundwater Services, Inc. (GS)), 1985-1997. All Rights Reserved. Version: 1.0.1



PES Environmental, Inc.

DISTRIBUTION

CORRECTIVE ACTION PLAN
PACIFIC ELECTRIC MOTOR COMPANY
1009 66TH AVENUE
OAKLAND, CALIFORNIA
StID #565

DECEMBER 20, 1999

COPYNO. Z_

2 Copies Alameda County Health Care Service Agency 1-2
Department of Environmental Health
1131 Harbor Bay Parkway, Suite 250
Alameda, California 94502-6577

Attention: Mr. Barney Chan
1 Copy Pacific Electric Motor Company 3
137 Fiesta Circle
Orinda, California 94563
Attention: Mr. Steve Boyd
1 Copy Pacific Electric Motor Company 4
c/o Serrano & Cone, Inc.
2092 Omega Road, Suite F
San Ramon, CA 94583
Attention: Mr. Gary Norton
2 Copies Pacific Electric Motor Company 5-6
129 Natalie Drive
Moraga, California 94556-2422
Attention: Mr. Rand Perry
3 Copies PES Job File 7-9

1 Copy Unbound Original 1¢

61800102R001.doc




