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On behalf of the Atlantic Richfield Company (a BP affiliated Company), URS Corporation
(URS) has prepared this Soil Gas Investigation Report for ARCO Station #5387 (the Site),
located at 20200 Hesperian Boulevard, Hayward, Califomia. This report is based on soil gas
investigation work that was performed at the Site in response to a letter from Alameda County
Environmental Health (ACEH) to Atlantic Richfield Company (RM) dated August 30, 2004.
The respective letter requested additional characterization at this Site fot case closure evaluation.
The Site investigation work was performed in general accordance with the ACEH's August 30,
2004 letter to RM (Appendix A), the Septemb er 28, 2004 Active Soil Gas Investigation
Workplan, and the Novemb er 1'/,2004, Active Soil Gas Investigation llorlqlan Addendum, both
of which were approved by the ACEH in November 2004.

1.'I SITE FEATURES AND BACKGROUND
This non-operational Site is located in an area of mixed commercial and residential development
at the southeastern corner of the Hesperian Boulevard and West Sunset Drive intersection. The
site currently consists ofa relatively flat asphalt and concrete covered lot, at an elevation of
approximately 38 feet above mean seal level (Figures 1, 2 and 3).

In August 1986, Groundwater Technology Inc. (GTI) drilled four exploratory soil borings (SB-l
through SB-4) and iustalled three groundwater monitoring wells (MW-l through MW-3). In
Octobe! and December 1991, GeoStrategies, Inc (GSI) installed four additional groundwater
monitoring wells (A-4 through A-7). In August 1992, GSI installed two offsite groundwater
monitoring wells (A-8 and A-9) and one groundwater recovery well (AR-l) at the Site. One off-
Site downgradient exploratory soil boring was drilled and completed as groundwater monitoring
well A-10 on November 18, 1992. GSI drilled six on-Site exploratory soil borings and installed
recovery well AR-2, vapor extractiorVair sparging well AS-1, and air sparging well AS-2 in these
borings on March 16 and 17,7993.

GSI performed two vapor extraction tests (VET) and one vapor extractior/air sparging test
(VEAT) at the Site on Match?4, 1993. A fourth test (VET) was performed on August 13, 1993.
These tests were performed on four distinct groups ofwells. The effective radius ofinfluence
was estimated to be 20 feet. The calculated hydrocarbon removal rates for these tests ranged
{iom 1 1 pounds per day (lbs/day) to 60.7 lbs/day.

In December 1998 a leak was observed from the impact valve of dispenser No. 8 while
overseeing the re-booting of the dispenser piping. Petroleum hydrocarbon constituents were
detected in soil samples collected beneath dispenser No. 8. As a result, ACEH requested further
assessment under dispenser No. 8.

On June 13, 2000, Delta Environmental Consultants, Inc (Delta) completed one hand auger soil
boring (HA-l) to a total depth of approximately 13 feet below ground surface (bgs) at an angle
approximately 60 offhodzontal. Soil samples were collected at 3-feet, 6-feet, 9-feet, and 12.5-feet
bgs for chemical analysis. Based on the analytical results, it appeared that the soil beneath
dispenser No. 8 was not significantly impacted. Benzene concentrations were not detected at or
above the laboratory reporting limits and methyl tertiary butyl ether (MTBE) was reported at less
than 1 milligam per kilogram (mglkg).

In February 2002 Delta conducted soil sampling during the removal of four underground storage
tanks (USTs), product distribution lines, and product dispenser islands at the site (Delta 2002).
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The third quarter 2003 inffease in MTBE concentrations at AR-1, MW-l, and MW-2 may be the
result of constituents from the vadose zone being flushed into the groundwater by infilhation of
precipitation through areas left exposed after the removal of the tanks. The site has since been
paved over and is currently an empty lot.

URS conducted a Dual Phase Extraction (DPE) test between Novernber 4 and November 9, 2002
for approximately 120 hours (the system was shut down for 17.8 hours on November 6 and 7,
2002) on three extraction points (MW-2, AR-2, and EP-l) (URS 2003). Test results indicated
limited success using DPE on wells MW-2 and AR-1 to remove hydrocarbons and MTBE from
soil and groundwater. On Decemb er 16,2OO3, URS injected hydrogen peroxide in wells AR-l,
AR-2, MW-1, MW-2, and A-7 and monitored baseline natural attenuation parameters for these
wells on Novemb er 17,2003 and on March 1, 2004. Peroxide injections were conducted under
pressrre for wells MW-l and lvIW-2. The subsequent monitoring of hydrocarbon concentrations
indicated that hydrogen peroxide injection did not have a uniform effect on hydrocarbon
concentrations in the injection wells. Additionally, the natural attenuation parameters did not
exhibit any conclusive trends.
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2.'I SITE HYDROGEOLOGY
The Site lies within the hydrogeologic feature known as the East Bay Plains Groundwater Basin.
Groundwater occurs in mostly confined aquifers consisting ofunconsolidated Tertiary to
Quaternary age d€posits. Some unconfined water bearing deposits of Quatemary age exist
within this basin. The consolidated basernent rocks underlying the Quatemary and Tertiary age
deposits are considered to be non-water bearing due to their poor yields.

The water bearing deposits are composed ofcoalescing alluvial fans sloping westward from the
Diablo Range to the east. These alluvial deposits are collectively known as the San Leandro
Cone, a sub basin of the East Bay Plains Groundwater Basin. These water-bearing deposits are
interfingered with tideland deposits that resulte.d from accumulations offlood stage silts and
clays caused by marine inundations. Where these deposits are laterally extensive and/or thick
anough, they can form confining layers that are impervious to the groundwater flow. These
aquifers do not correlate at depths over any appreciable distance. They are analogous to the
more studied Newark, Centerville, and Frernont aquifers located farther south in the adjacent
Niles Cone Basin.

The near surface soils found in borings at the site are clays generally ranging from three to eight
feet in thickness (except boring A-10, where no clay is present). The clays are underlain by silts
and sandy silts ranging from 15 to 25 feet thick that me interbedded with occasional sand and
clay lenses. The silts grade into sands and gravels at depths greater than 20 feet. These sand and
gravel lenses pinch out towards the western edge of the site. Silts and clays were encountered at
the bottom of several of the deeper wells and soil borings (A-4, AR-1, A-9, and A-8) and may
indicate a confining layer below the water bearing sands and gravels. Cross sections illustrate
the local geology underlying the site (Figures 4 and 5).

An aquifer pumping and recovery test was performed at the site by GSI on October 13 and 14,
1992 tttllinngrecovery well AR-1. GSI evaluation of the step-drawdown test suggested that a
pumping rate of 3 gallons per minute (gpm) would be the optimal discharge rate for the constant
rate test. Maximum observed drawdown in the pumping well was 12.06 feet. Calculated
hydraulic conductivity values from the field data plots ranged from 22.2 feet per day (fl/d) (7.85
x 10-' centimeters per second [cm/s]) to 59.0 ft/d (2.08 x 10-' cm/s). Storativity ranged between
1.09 x l0- and 9.92 x l0-' . Storativity values appear to represent an aquifer that is unconfined to
semi-confined. The maximum observation well drawdown was seen in well A-7 at 0.55 feet
below initial water-levels. Well A-7 is approximately 80 feet downgtadient from the pumping
well AR-l. Finally, the well efficiency was calculated to be 16.5% at a constant discharge rate of
3 gpm. Low well efficiency of well AR-l may be a function of the fine-grained nature of the
aquifer in the area around the well (GeoStrategies, 1993).

The analytical results of the physical properties ofsoil samples collected between approximately
4 and 9 feet bgs during this investigation indicated the following:

e The soils were brown fine sandy clays

. Moisture content ranged between 17.89 and 20.92 percent

r The average total porosity ranged between 33.53 and 37.60 percent
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. The average hydraulic conductivity ranged between 1 . I 0 x 1 0-8 and 5 . 1 7 x I 0-8 cm/sec,
and

. The total organic carbon content ranged between 0.058 and 0.25 percent.

Groundwater occurs at a depth of approximately 10 feet bgs and groundwater flow direction is to
the west, toward San Francisco Bay. Figure 2 shows the hydraulic gradient direction at the Site
during the most recent fourth quarter 2004 monitoring event. The hydraulic gradient historicaliy
ranges from 0.003 to 0.008 feet per foot between the second quarter of2002 and the fourth
quarter of2004. Sulphur Creek, the most prominent surficial water feature, flows from east to
west about 0.2 miles to the south.

2.2 GROUNDWATER
A review of groundwater monitoring data for the Site indicates that the extent of the residual
traces of the dissolved phase hydrocarbon plume has been defined (URS 2004b). Wells A-4
through A-10 delineate the area of affected groundwater. Wells A-7 and A-l0located west
across Hesperian Boulevard define the downgradient extent of the affected area, wells A-5, '4-6,
A-8, A-9, and MW-3 define the crossgradient extents, and well A-4 defines the upgradient
extent. The well locations are shown in Figures 2 and 3. Groundwater analytical results are
presented in Table I in comparison to the Environmental Screening Levels (ESLs) for
groundwater that is a potential source ofdrinking water (100 pgll. for TPH-g (Total Petroleum
Hydrocarbons as gasoline (TPH-g)/Gasoline range organics (GRO), 1.0 prg/L for benzene, and 5
pgll- for MTBE) and non drinking water sources (500 yt/L fot TPH-gIGRO, 46 yt/L for
benzene, and 1,800 prgil for MTBE). The respective ESLs are presented in the California
Regional Water Quality Control Board (RWQCB), San Francisco Bay Region "Screening For
Environmental Concerns At Sites llith Contaminated Soil and Groundwatef' guidelines, as
revised in July 2003,"Volume 1: Summary Tier I Lookup Tables, Table F ". The most recent
fourth quarter 2004 anallical results are graphically presented in Figure 2. The groundwater
monitoring analytical results from 2003 and 2004 for TPH-g/GRO, benzene and MTBE
concentrations in the source areas indicate the followins:

2.2,1 SITE DELINEATION
Wells A-4 tlrough A- I 0 that define the extent of the plume have consistently been below
reporting limits for TPH-g/GRO and benzene, toluene, ethyl benzene, and xylenes (BTEX), with
very low concentrations of MTBE ranging between non-detect to 1.8 pgll, (Table 1).

2.2.2 FORMER UST COMPLEX
Well MW-l is located immediately adjacent (less than approximately 5 feet) to the primary
source area (former UST complex location; Figure 3). During the first and fourth quarters of
2003 and the second quarter of 2004, TPH-g/GRO in MW-l was present above ESL for potential
drinking water sources but was below the ESL for non drinking water sources (Table 1).
However, TPH-g/GRO concentrations in MW-l have been non-detect (<250 pg/L) during the
third and fourth quarters of2004 (Table 1). Although, the laboratory reporting limit exceeded
the TPH-g/GRO ESL for potential drinking water sources. BTEX concentrations in weil MW-l
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have consistently been at non-detect to relatively low levels. During 2003 and 2004, MTBE
concentrations in MW-l ranged between 14 StglL and 250 1t{L. During the fourth quarter of
2004, MTBE concentrations were 180 pgll,, which is above ESL for potential drinking water
sources but below the ESL for non drinking water sources (Table 1).

2.2.3 DOWNGRADIENT OF FORMER UST COMPLEX
Well AR-1 is located approximately 50 feet downgradient of MW-l and approximately 30 to 50
feet downgradient of the former UST complex location (Figure 3). TPH-g/GRO and BTEX
concentrations in this well have consistently been at non-detect leveis since the first quarter of
2003. In the fourth quarter of 2004, MTBE concentrations were below ESLs for drinking water
sources (Table 1).

2.2.4 FORMER PUMP ISLANDS
Well MW-2 is located approximately 20 feet downgradient of the former northemmost pump
island location and approximately 30 feet downgradient ofthe former southern pump island
location. During the fourth quarter of 2004, TPH-g/GRO was detected at a concentration of 920
pgll-, which is above the TPH-g/GRO ESL for non-drinking water sources. BTEX
concenftations in MW-2 have consistently been at low to non-detect levels. TPH-g/GRO and
MTBE concentrations in MW-2 have generally been declining. During the fourth quarter of
2004, MTBE was detected at 10 pgll- in MW-2, which is above MTBE ESL for potential
drinking water sources but below the ESL for non drinking water sources (Table 1).

2.2.5 DOWNGMDIENT OF FORMER PUMP ISLANDS
Wells AR-2 and A-7 are located in the vicinity and immediately downgradient of the former
pump island locations and well MW-2 (Figure 2). Well AR-2 is located approximately 12 feet
downgradient of the former northemmost pump island location and approximately 30 feet
downgradient of the former southem pump island location. Well A-7 is located approximately
75 feet downgradient of well AR-2. TPH-g/GRO and BTEX concentrations in AR-2 and A-7
have consistently been at 1ow to non-detect levels, with concentrations being at non-detect levels
during the fourth quarter of2004 (Table 1). During the fourth quarter of2004, the MTBE
concentrations detected in AR-2 and A-7 were 1 .2 pg/L and 1.8 plg/L, respectively, which were
below the ESLs for drinking water sources.

2.2,6 SUMMARY

The groundwater anallical results indicate that the extent ofthe residual traces of the dissolved
phase hydrocarbon plume at the site has been defined and does not appsar to be migrating. The
residual hydrocarbon impacts appear to be localized and confined to small areas immediately in
the vicinity of the former UST complex (MW-l) and the former dispensers (MW-2). This is
demonstrated by the consistent non-detectable concentrations ofTPH-g/GRO and BTEX, and
very low concentrations of MTBE, encountered at wells AR-l, AR-2, and A-7, which are located
immediately downgradient ofthe respective areas. The decreasing concentrations of dissolved
petroleum hydrocarbons in wells in these areas is a likely indication ofongoing natural
attenuation.
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The presence ofresidual TPH-g/GRO and MTBE at the concentrations currently existing at the
Site may not pose a health risk to potential construction/trench workers or hypothetical future
residents. The RWQCB basis for the residential TPH-g/GRO and MTBE ESLs protective of
groundwater that is a potential drinking water resource is a taste and odor threshold. The
RWQCB basis for the construction worker ESL of 500 pgll for TPH-g comes from aquatic
habitat goals. These aquatic goals are meant to protect organisms and habitat that currently do
not exist at the Site. Additionally, proper OSHA personal protective equipment (PPE) and
limited exposure duration of hypothetical future construction/trench workers may mitigate any
potential adverse health effects.

2.3 SOIL
A review ofthe analytical results ofsoil samples collected from the Site during 2000 and 2004
investigations @elta 2000, 2004) indicates that the lateral and vertical extents of hydrocarbon
impacts on onsite soils have been characterized and are limited to the source areas in the vicinity
of sample locations OE-DP-1-12.3 (at 12.3 feet bgs) and UST-5-15 through UST-8-15 (at 15 feet
bgs). The respective sample locations are shown on Figure 3 and the associated analytical results
are presented in Table 2.

Most ofthe hydrocarbon impacted soils in the source areas have bsen over-excavated. In the
former pump island location, soil was excavated to depths of 12.3 feet bgs and in the fomer
UST complex location to depths of 15 feet bgs (Figwe 3). The maximum TPH-g/GRO, benzene
and MTBE concentrations remaining in soils are 270 mg/kg (UST-6-15; at 15 feet bgs), 0.13
mg,&g (OE-DP-7-12.3; at 12.3 feet bgs), and 1.3 mglkg (UST-8-15; at 15 feet bgs), respectively.
However, it is to be noted that the r€spective residual hydrocarbon concentrations do not exceed
applicable ESLs (Table 2).

One sample result ofpotential concem (UST-2-14) collected at 14 feet bgs did not contain
detectable benzene concentrations above the laboratory reporting limit (ND<0.50 mg/kg), where
the laboratory reporting limit is greater than applicable residential ESL of 0.18 mg&g for
benzene. However, the mea where sample UST-2-14 was collected was excavated to
approximately 13 feet bgs. Additionally, samples UST-3-14, UST-5-14, and UST-5-15 that were
collected in the immediate vicinity (Figure 3) and corresponding sample deph of sample UST-2-
14, did not contain detectable beruene concentrations at reporting limits ranging from ND<0.025
to ND<0.050 mg,&g Gable 2). Accordingly, the benzene analltical result of ND<0.50 mg,&g at
sample location UST-2-14 is unlikely to be of sigrificant concern.

2.4 SENSITIVERECEPTORS
In May/June 2001, a well survey was conducted within a one-mi1e radius of the Site using
records obtained from the Department of Water Resources (DWR) and Alameda County Public
Works deparlment (Figure 6, Appendix D). Approximately 59 we1ls were noted to be located
within a one mile radius of the Site, of which, 9 were domestic, 38 were irrigation, 9 were
unknown, and 3 were industrial (Figure 6, Appendix D). Approximately 8 weils were identified
within a 2,000 feet radius of the Site, of which 6 were irrigation wells and 2 were of unknown
usage. However, of the 8 wells identified within a 2,000 feet radius of the Site, only one
irrigation well was identified to be located in the general downgradient direction ofthe Site, at an
approximate distance of 500 feet northwest of the Site. Considering the non-migratory residual
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concentrations ofdissolved phase petroleum hydrocarbons in the groundwater that is confined to
the primary source areas at the Site, no water wells, deeper drinking water aquifers, surface water
or other sensitive receptors are likely to be impacted.

The soil gas investigation work was performed in general accordance with the ACEH's August
30, 2004 letter to RM requesting additional characterization at this Site for case closure
evaluation (Appendix A), and the Septemb er 28,2004 Active Soil Gas Investigation Worlqlan,
and the Novemb er 17 ,2004, Active Soil Gas Investigation Workplan Addendum.
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3.1 PRE.FIELDACTIVITIES
Before initiating field activities, URS obtained a soil boring permit from Alameda County Public
Works Agency, Water Resources Section (Appendix B), created a Site Health and Safety Plan
(HASP) describing hazards associated with the proposed work, and conducted a subswface
utility clearance. The utility clearance included notifuing Underground Service Alert 48 hours
prior to initiating freld activities and securing the services of Cruz Brothers Locators, a private
utilityJocating company, to confirm the absence ofunderground utilities at each boring location.

The HASP, which was prepared for URS personnel conducting field activities, addressed the
proposed soil boring and soil gas sampling protocol. A copy ofthe HASP was available on-site
at all times. The URS Site supervisor held tailgate meetings covering aspects of the HASP before
starting wor{< at the Site.

3.2 SOIL GAS SAMPLE COLLECTION PLAN AND IMPLEMENTATION
The soil gas investigation conducted at the Site aimed to address ACEH's concems with regards
to petroleum hydrocarbon concentrations detected in the influent samples collected from wells
MW-2, AR-2 and EP-l during a dual phase exftaction test conducted in November 2002 (Table
3). During four mobilizations on December 3'd, 6fr, 1Ofr and 21.i 2004, URS staff supervised
Precision Sampling, Inc and Gregg Drilling and Testing Inc. in advancing ten soil gas borings
SG-l through SG-I0 at the Site. The respective boring locations are shown in Figure 3. Borings
SG-l through SG-5 were located near the southwestern site boundary adjacent to well locations
MW-2, AR-2, EP-l, MW-I, and AR-1, and immediately adjacent and downgradient of the
former UST complex and pump island locations (Figure 3). Borings SG-6 through SG-10 were
located hydraulically upgradient (norlheast) of the primary and secondary source areas at the Site
(Figure 3). Further details ofthe soil gas boring locations are as follows:

o Soil gas sample location SG-l was located at least 5 feet from AR-2 and downgradient (west)
ofEP-l and the former pump island location.

r SG-2 was located at least 5 feet from MW-2 and directly downgradient of the former location
ofthe southem pump islands, and also downgradient of the former UST complex location.
Both SG-l and SG-2 were within approximately 13 to 15 feet of well location EP-l and
assist in characterizing residual vadose zone hydrocarbon concentrations in the area ofwell
locations of concem MW-2, AR-2 and EP-l, and also in the area directly downgradient of
the former northem pump island. Additionally, SG-l and SG-2 were located within native
soil in close proximity to overexcavation soil sample location OE-DP-I.

. SG-3 was located at least 5 feet from AR-l and downgradient (west) of the former location
ofthe southem pump islands.

o SG-4 was located within native soil immediately adjacent to the former UST complex
location, at the northwestem edge of the former UST complex overexcavation boundary, and
west of tank basin soil sample UST-8.

o SG-5 was located at least 5 feet from and downgradient of MW-l and was also located in the
vicinity of tank basin soil sample UST-7.

lf!l!lr,o-.n*-*oa.66p GEMsTE$scorr RosrNsoN\pauL srrppL,.s3s^ws rNVEsnGAroN\svs REpoR-r\REpoRrrs3s7 svs rNVEsrrGATroN R"..oo.tr*."tt* 3-l



STGTIOIITHREE $amiling Plan

r Upon encountering backfili at the originally planned SG-6 location, SG-6 was subsequently
located close to the northeast boundary of the Site, adjacent to well A-4 and upgradient ofthe
former UST complex location and pump islands.

. SG-7 and SG-8 were located upgradient of the former pump islands and north of the former
UST complex location.

o SG-9 was located towards the northwestem boundary ofthe Site, adjacent to former boring
location SB-4, and west of the former UST complex and pump island locations.

r SG- 1 0 was located at the northeastem boundary of the Site, adjacent to well AV-2 and served
to provide background hydrocarbon concentrations in onsite soils.

To avoid and minimize potential soil gas samgle dilution concerns during sampling, each soil gas
sample location was drilled using a Geoprobe""' rig, direct pushing {iom grade to the target
sampling depths between 4 and 10 feet bgs and using a direct push vapor probe with extendable
screen and expendable point. The inactive status of the Site and the absence of typical service
station associated underground utilities at the Site, allowed issuance of an authorized variance
from RM's standard safety protocol of air-knifing from 0 to 5 feet bgs. A1l soil gas borings were
located at least 5 feet from existing wells to minimize possible short circuiting and sample
dilution caused by drawing surface air through a nearby screened well casing and filter pack. An
additional boring was drilled to the total maximum depths of approximately 9 to 10 feet bgs,
adjacent to each of the borings SG-1 through SG-10 for lithologic characterization to better
determine appropriate soil gas sampling depths. Additionally, two soil samples were collected
from each of the borings SG-5, SG-9, and SG-10 at depths ranging fiom 4.5 to 9 feet bgs for
physical properties analyses. Also, prior to collecting soil gas samples, the depth to groundwater
was measured in onsite well AV-2 to delineate the extent of the onsite vadose zone, so as to
determine the maximum depths at which soil gas samples could be collected. Depth to water in
AV-2 measured approximately 12.19 feet below top of casing (TOC) on December 03, 2004, and
13 feet below TOC on December 05, 2004.

Following the set up of the soil gas sampling equipment, two soil gas samples were collected in
Summa Canisters fiom each of the ten locations SG-1 through SG-10. One soil gas sample was
collected from within the less permeable clay layer (approximately 4 to 5.5 feet bgs) and the
second soil gas sample was collected from the relatively more permeable silts and sandy silts
layer (approximately 7 and 9.5 feet bgs) beneath the Site. The rationale for collecting soil gas
samples fiom the uppermost clay layer beneath the Site is that they are likely to be more
representative of the surface soil gas hydrocarbon exposure levels at the Site. Duplicate soil gas
samples were also collected from SG-3, SG-4, and SG-5 at 7, 5 and 8.5 feet bgs, respectively.

Illustrations oftypical soil gas sampling apparatus are provided in Appendix E and the soil gas
sampling set up and procedure are discussed in the following section. Sufficient volumes of soil
gas samples could not be collected from SG-l and SG-3 at 4 feet bgs due to low-flow conditions
aad therefore, soil samples were collected in EncorerM sample containers at these respective
locations and depths for laboratory analyses. This is in accordance with the Department ofToxic
Substances Control (DTSC) and the Califomia Regional Water Quality Control Board - Los
Angeles Region (RWQCB-LAR) January 2003 "Advisory -Active Soil Gas Investigations"
standards (Section 2.2.1) for low-flow or no-flow conditions.
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3.3 SOIL GAS SAMPLE COLLECTION PROCEDURE
Soil vapor sample collection procedures applied were consistent with the guidelines published by
DTSC and the RWQCB-LAR in the January 28, 2003 Advisory - Active Soil Gas Investigations,
RWQCB-LAR "Interim Guidance for Active Soil Gas Investigation", February 25, 1997 , and
EPA Standard Operating Procedure (SOP) #1704, Summa Canister Sampling. Soil gas samples
were collected following the protocols described in the Novernber 17 ,2004 Soil Investigation
llorlqlan Addendum, whichwere as follows:

r Soil gas samples were not collected during or immediately after a significant rain event (e.g.
% inch or greater).

r The soil gas sampling probe was pushed to the target depth; the sampling line was installed;
the sampling line was capped with a vapor-tight valve; the valve was closed; the probe was
raised six inches; and the line was purged after 30 minutes elapsed.

. Hydrated bentonite was placed around the drill rod prior to sampling in order to inhibit
surface air migration down the outer portion of the drill rod.

. A leak check was performed prior to sampling by placing cleaning wipes with propellants
containing 1 ,l-Difluoroethane on all sample line fittings and the top ofthe vapor probe
tubing where the tubing exits the well.

e Three volumes of air was purged from the sample tubing before sample collection using a
vacuum pump connected to the sample tubing by a valve, T-fitting, and swageJok couplings.

r A flow regulator was used to collect soil gas samples at a rate of 100 to 200 milliliters per
minute (ml/min) to inhibit paditioning and shorl-circuiting.

r Summa canisters of6 liter capacities with vacuum gauges and a pre-sample vacuum ofat
least 29 inches of mercury (in. Hg) were used to collect samples.

r Sampling was terminated when at least 5 in. Hg vacuum remained in each summa canister.
Due to low-flow conditions at 4 feet bgs in SG-l and SG-3, sampling was discontinued when
approximately 25 in. Hg vacuum remained in the canisters after t hour and 55 minutes and 2
hours and 47 minutes of sampling, respectively.

I Two duplicate samples were collected, one each fiom SG-3 and SG-5, which were located in
areas potentially impacted by hydrocarbons.

. Soil gas samples were not chilled.

o Laboratory analyses were performed within 30 days of sample collection, in accordance with
EPA holding time standards (method TO-15) for Summa canisters.

3.4 SOIL GAS SAMPLE ANALYSES
Soil and gas samples were submitted to Sevem Trent Laboratories, Inc. (STL), a State of
California Department of Health Services-certified laboratory for analyses. The soil gas samples
were analyze<l for TPH-g/GRO by EPA Method TO-3; and BTEX and MTBE by EPA Method
TO- l4A. The soil gas samples were also analyzed for I ,1-Difluoroethane, which was used as a
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hacer gas for leak testing the integrity of the soil gas sampling equipment. The soil samples
were analyzed for TPH-g/GRO, BTEX and MTBE by EPA Method 8260.

A total oftwenty three soil gas samples collected in Summa Canisters, including two duplicates,
and two soil samples collected in 14 Encore rucontainers were sampled from borings SG-l
through SG-10 and submiued for chemical analyses to STL. Additionally, four composite soil
waste samples and one equipment rinsate waste water sample were also collected and submitted
for analysis for waste profiling. A total of six soil samples collected from borings SG-s, SG-9,
and SG-10 at depths ranging from 4.5 to 9 feet bgs were submitted to URS's Pleasant Hill
Laboratory for physical properties analyses, including bulk density, soil moisture, effective
permeability, porosity and grain size distribution. The respective samples were also analyzed for
organic carbon content by the Walkee Black Method by STL Laboratories.
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4.'I SO]L GAS AND SOIL SAMPLE ANALYTICAL RESULTS
Conservative, residential ESLs are being considered as the closwe goals for the Site. The
RWQCB, San Francisco Bay Region has proposed ESLs for shallow soil gas at
industrial/commercial or residential land-use sites, for evaluation ofpotential indoor-air impacts.
The RWQCB, San Francisco Bay Region "Screening For Environmental Concerns At Sites lVith
Contaminated Soil and Groundwaler" guidelines, as revised in July 2003, "Volume I: Summary
Tier 1 Lookup Tables, Table E" specifies the following ESLs for residential land use sites:

r 10,000 micrograms per cubic meter 1pg/m3) (3.33 ppmv) TPH-g/GRO

. 84 pglm3 (25.85 ppbv) benzene,

. 83,000 pgm3 lzt,alt ppbv)toluene,

. 2,200 pglm3 (499 ppbv) ethylbenzene,

r 21,000 1tgm3 14,162 ppbv) xylenes, and

r 9,400 1tgm3 1z,ao+ ppbv) MTBE.

The ACEH approved deriving the Site Closure Goals for shallow soil gas for this Site by taking
the Lowest Residential Indoor Air Screening Level values from Volume II of the ESL document
(ESL 2003), Table E-3, and dividing that by an attenuation factor of 0.0001 (1/10,000). This is
to allow for development ofmore representative shallow soil gas residential ESLs for sites
underlain by silty or clayey soils, as recommended in the February 23,2004 Technical Memo on
Evaluation of Vapor Intrusion Concerns at Sites Underlain by Fine-Grained Soils from the
SFRWQCB (Appendix F). The Indoor Air and Soil Gas for Residential Land Use ESLs from
Tables E of SFRWQCB's 2003 Volume II ESL document assume a very permeable (sandy) fill
material. However, the lithology at the Site is comprised of a very low permeability clay stratum
extending from grade to approximately 4 to 5.5 feet bgs, which is subsequently underlain with a
low permeability clay strarum.

The soil and water anallical results are presented in Table 4. The soil gas anallical results and
Site Closure Goals (using 0.0001 attenuation factor) are presented in Table 5. The results of the
soil physical properties analyses are presented in Table 6. Copies of laboratory anailical reports
and chain-of-custody records are presented in Appendix C. The analyical results of the soil gas
samples collected from borings SG-1 through SG-10 indicated the following (Table 5):

. Tracer gas analyte l,l-Difluoroethane was not detected above laboratory reporting limits
in any of the samples, verifuing the leak proof integrity of the soil gas sampling
equipment used to collect samples.

o BTEX and MTBE concentrations in all the samples were below their respective Site
Closure Goals for soil gas concentrations.

o TPH-9GRO concentrations in soil gas samples collected from the uppermost clay
stratum at depths ranging befween 4 and 5.5 feet bgs were below their respective Site
Closure Goals for soil sas concentrations.
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. TPH-g/GRO concentrations in soil gas samples collected from the deeper silts and sandy
silt stratum, namely, SG-2-8.5 (at 8.5 feet bgs), SG-3-7.0 Dup (at 7.0 feet bgs), SG-4-8.5
(at 8.5 feet bgs), SG-5-8.5 (at 8.5 feet bgs), and SG-5-8.5 (at 8.5 feet bgs) exceeded the
Site Closure Goal for TPH-g/GRO concentrations in soil gas.

It is to be noted that site-specific incremental risk and hazard quotients (using the model in
RWQCB Volume 2 Appendix 4) for soil vapor impact to residential indoor air exposure cannot
be developed for TPH-g/GRO, as the chemical properties lookup table in the site-specific model
does not include TPH-g/GRO. Since the BTEX and MTBE concentrations in the soil gas
samples collected from SG-l through SG-10 do not exceed their respective conservative
SFRWQCB ESLs for shallow soil gas at residential land-use sites, development of less
conservative BTEX and MTBE driven site-specific incremental risk and hazard quotients for soil
vapor impact to residential indoor air exposure is not warranted.

The anall'tical results ofthe soil samples collected fiom borings SG-l and SG-4 at 4 feet bgs
indicated non-detect concentrations of TPH-g/GRO, BTEX and MTBE (Table 4).

4.2 SOIL PHYSICAL PROPERTIES
The anallical results ofthe physical properties of soil samples collected from borings SG-5, SG-
9, and SG-l0 at depths ranging from 4.5 to 9 feet bgs indicated the following:

r The soils were brown fine sandy clays

. Moisture content ranged between 17.89 and 20.92 percent

r The average total porosity ranged between 33.53 and 37.60 percent

r The average hydraulic conductivity ranged between 1.10 x 10-8 and 5.17 x l0-8 cm/sec,
and

. The total organic carbon content ranged between 0.058 atd 0.25 percent.

4.3 WASTE DISPOSAL
Soil and equipment rinsate waste generated during Geoprobe boring activities were stored
tanporarily on-site in two DOT approved 55-ga11on drums. Following waste characterization,
Dillard Environmental Services was contracted to dispose ofall drilling-related waste at an
appropriate offsite facility. Four composite soil samples (SP-l tlrough SP-4) were collected
fiom one waste drum and one water sample was collected from the other drum and analyzed for
TPH-g/GRO, BTEX, MTBE and total lead for disposal profiling purposes. Maximum
concentrations of l7 mg/kg lead and non-det€ct concentrations of TPH-g/GRO (<1.0 mg,4<g),
BTEX (<0.0050 mgikg) and MTBE (<0.0050 mglkg) were detected in the composite samples.
The analytical reports are included in Appendix C and the waste manifests are included in
Appendix G.
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5.1 CONCLUSIONSANDRECOMMENDATIONS
The combined analytical results ofthe soil gas and soil samples collected from SG-1 through
SG-l0 provide a representative indication ofresidual hydrocarbon concentrations in soils
through out the entire Site. The analytical results ofsoil gas samples collected from SG-l
through SG-5 assist in characterizing residual hydrocarbon concentrations in onsite soils in the
primary and secondary source areas, and also in the historic "hot spots" (Figure 3). The
analytical results ofsoil gas samples collected from SG-6 through SG-9 assist in characterizing
residual hydrocarbon concentrations in onsite soils located hydraulically upgradient (northeast)
of the primary and secondary source areas at the S ite (Figure 3 ). The results of soil gas samples
collected from SG-l0located at the northeast edge of the property provide background
concentrations ofhydrocarbons in onsite soils. Accordingly, the results ofthe soil gas
investigation effectively characterizes residual petroleum hydrocarbon concentrations in the
vadose zone underllng the following three areas of concem:

o In the area where wells MW-2, AR-2 and EP-l are located (Figure 3). The analyical results
of a DPE test conducted on the resoective wells in November 2002 were deemed to be of
concem (Table 3).

. In th€ area where residual TPH-g/GRO and MTBE concentrations were detected in
groundwater from wells MW-l and MW-2, and

o In the area adjacent and downgradient of the fomer UST complex and pump island
locations.

The analytical results ofsoil and soil gas samples collected from SG-l through SG-I0 indicate
that the BTEX and MTBE concentrations in onsite soils do not exceed their applicable and
ACEH approved Site Closure Goals for the Site or the more conservative soil vapor ESLs. The
residual TPH-g/GRO concentrations encountered in deeper onsite soils are unlikely to pose
significant human health risks in the future. Considering that the indoor air-soil gas ESLs are
more relevant and representatively applicable to soil gas samples collected from within 5 feet
bgs, it is 1ikely that the Site Closure Goals may be overly conservative for the residual TPH-
g/GRO concentrations encountered in soil gas samples collected from below 5 feet bgs. It is also
to be noted that the hydraulic conductivity of the onsite soils in the deeper silty and sandy silty
stratum range from 1.10 x 10-8 cm/sec to 8.47 x 10-8 cm/sec, which is very low. This thereby
minimizes the potential for residual TPH-g/GRO concentrations in deeper onsite soils from
volatilizing to the surface. Also, ongoing natural attenuation of residual petroleum hydrocarbons
in onsite soils, as documented in URS's June 3, 2004, Site Closure Report, is likely to further
decrease the remaining TPH-g/GRO concentrations in deeper onsite soils. As reported inURS's
June 3, 2004 Case Closure Report for the Site, the six criteria for closure as a low-risk
groundwater case as listed in the SFRWQCB Interim Guidance Document 1996 (December 8,
1995) have been adequately addressed. Accordingly, this Site qualifies for Case Closure.
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This report is based on data, site conditions and other information that is generally applicable as
of the date ofthe report, and the conclusions and recommendations herein are therefore
applicable only to that time fiame. Background information including but not limited to previous
field measurements, analytical results, site plans and other data have been fumished to URS by
RM, their previous consultants, and/or third parties, which URS has used in preparing this report.
URS has relied on this information as fumished, and is neither responsible for nor has confirmed
the accuracy of this information.

Anal)tical data provided by RM approve.d laboratory has been reviewed and verified by *re
laboratory. URS has not performed an independent review of the data and is neither responsible
for nor has confirmed the accuracy ofthis data. Field measurements have been supplied by a
groundwater sampling subcontractor. URS has not performed an ind€peudent review of the field
sampling data and is neither responsible for nor has confirmed the accuracy ofthis data.
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Table I
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

Former ARCO Service Stahon #5387
20200 Hesperian Blvd., Ha1"ward, California

TPH{
/cRo
(!ry'l'Lt

B€nzene
(t!gL)

Toluene
(!u'etL)

f,thyl-
beDzetre
(trglL\

Total
Xyletres

Ire/Lj

MTBN
(pctLf

Groundwater ESLS for Potenlirl Drinking Wrler Sources 100 1.0 40 30 t 3 5.0
Groundrvater ESLS for Non Drinkils Wrter Sotrrces 500 46 130 290 t 3 t,800

Well
Numbor

Drte
Srmpled

Top of
Screel
(ft, bCs)

Bottom
of Scree|r
(ft bc9

Depth to
Groundwater

(ft)

TPH€
/cRo
(FEtLl

Be'nze'|e
(rtgLt

Tohere
(ttgL)

Ethyl-
benzele
(lLclL)

Total
Xyleres
Gs/L)

MTBE
(tLElL)

AR-I outt03 ND<s0 ND<o.50 ND<o.50 NX0.50 ND<0.50 4.7
06/27t03 10.30 ND<50 ND<0.50 ND<o.50 ND<o,50 ND<0.50 1 .6
09i04/03
lt/17/03 t . l l ND<O ND<o.50 ND<0.50 ND<o.50 ND<o.50 1.4
03/01/M 9.00 ND<50 ND<0.50 ND<0.50 ND<0-50 ND<o.50 8.6
06t0aM 10.40 ND<50 ND<o.50 ND<0,50 ND<0.50 ND<0.50 3.6
wn6t04 I  1 . 1 8 ND<50 ND<o.50 ND<o.50 NX0.50 ND<o.50 3.2
t2/M/04 10.0 35.0 1 1 . 1 5 ND<50 ND<0.50 ND<o.50 ND<O,50 ND<o.50 ND<0.50

AR-2 02ltrl03 10.80 ND<50 ND<0.50 ND<o.50 ND<o.50 ND<o.50 o.75
M/27/03 1 1 . 1 4 ND<50 ND<o.50 ND<0.50 ND<o-50 ND<o.50 6.0
wl04l01
i/17/03 12.08 ND<s0 ND<o.50 NXo.50 ND<0.50 ND<o.50 0.86
03/01/04 10.01 NIX5O ND<0.50 ND<o.50 N80.50 ND<o.50 ND<O.50
06/w04 1.38 ND<O ND<0.50 ND<0.50 ND<o.50 ND<o.50 4.3
wt6/04 12. t2 ND<50 ND<o.50 ND<o.50 ND<o-50 ND<o.50 r . )
tuo'lt04 5 .0 35.0 12.00 ND<50 ND<o.50 ND<0.50 ND<0.50 ND<o.50 t-2

MW-1 0at|03 9.70 120 ND<0.50 ND<o.50 ND<o.50 ND<o.50
$127103 10.10 ND<500 NIX5.O ND<5-0 ND<s.0 NB5.O r70
0s104/03
| | t'7t03 10.% 420 ND<0.50 ND<0.50 ND<o.50 ND<o.50 140

oSJOt/04 8.85 ND<50 ND<o.50 NX0.50 ND<0.50 ND<o.50 l4
06/02/M 10.20 340 ND4.5 NX2.5 ND<2.5 ND<2.5 2s0
{l9l16104 |.02 ND<250 NIX2.5 ND<2-5 ND<2.5 N82.5 170
t2107/M 5,0 30.0 10.83 ND<250 NX2.5 ND<2.5 ND<2.5 ND<2_5 180

MW-2 outt/03 t0.79 ND<o.50 ND<0.50 ND<0.50 0.53 71
06t2'7/03 I 1.20 ND<0.50 ND<0.50 ND<0.50 NI)<O.50 45
BtM/03 11 .84 500 ND<o.50 ND<0.50 ND<0.50 ND<o.50 28
l|17t03 11_98 ND<o.50 NF0.50 ND<0.50 ND<0.50 50
03t0'/M 10.05 ND<0-50 ND<0.50 ND<O.50 ND<0.50 36
M/02/04 tl.32 310 NIXO.5O ND<0_50 ND<0.50 NXo.50
B/t6/04 12.01 400 ND<0.50 ND<o_50 ND<0.50 ND<o.50 4.0
t2107104 5.0 30,0 12.00 ND<5.0 ND<5.0 ND<5.0 ND<5.0 l0

MW-3 02/tt/o3 8.85 Nk50 ND<0.50 ND<o.50 ND<O.50 ND<o.50 ND<o.50
06D1/03 9.12 ND<50 ND<o-50 N80.50 ND<o.50 ND<0.50 0.61
09t04/03 9.85 ND<50 ND<0.50 ND<o-50 ND<o.50 N80.50 ND<0.50
rr/r'7/01 9.93
03/0t/o4 7.95
06/02/o4 9.25
09/16/04 9.95 NX50 NFo.50 ND<o.50 ND<0,50 ND<0.50 ND<0.50
ta07 t04 5.0 30.0 9.90
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TPII-g
/GRO

IlgL)

Benz€ne
(ttgL)

Toluen€
(ttelL)

Ethyl
beDzane

0tElL\

Totd
Xylenes
qtslL\

MTBE
(Fc/L)

Grourdwrt€r ESLS for Potenti.l Drinkhs Water Sources 100 1.0 40 30 5.0
Groundw.ter ESLS for Non DrirLir! Wrt€r Sorrces 500 46 130 290 1,800

WeI
NtrEber

D[t€
Srmpled

Top of
Scr€en
(n, bcq

Bottom
of Scl€en
(ft, bco

Depth to
Groundwrler

(ft)

TPH-g
/GRO
(rtgL')

Benzene
(FctL)

Toluen€
(|!gL)

Etn9-
benzene

c's.tL\

Totrl
Xyl€neJ
(t!e/L')

MTST
(Fs/L)

A-4 0atyo3 11.82 ND<50 ND<0-50 N80.50 ND<o,50 ND<0.50 0.53
06D1/03 12.t2 ND<50 ND<0-50 ND<0-50 ND<o.50 ND<0.50 ND<o.50
09/04/03
lr/r7/01 15.09
03/ot/04 10.95 ND<50 ND<0.50 NX0.50 NIXO.SO ND<o,50 ND<o.50
06/02/o4 12.34
@^6/04 13, t9 ND<50 ND<0.50 N80.50 ND<0.50 ND<o.50 ND<o.50
t2t0't/04 10.0 l ) . t t 13.00

A-5 02^l/03 1.37 ND<50 ND<o.50 ND<0-50 ND<o.50 N80.50 0.9'l
06D7t01 1.55 ND<50 ND<0.50 ND<0.50 ND<o.50 ND<0.50 0.98
09/04/o3 12.2r ND<50 ND<0,50 NX0.50 ND<0.50 ND<o-50 0.50
tlnT/03 12.37
03/01/04 10.90 ND<50 ND<0.50 N80.50 ND<o.50 ND<O,50 0.77
06/0u04 11 .70
$lt6/04 t2-40 ND<50 NX0.50 ND<o-50 ND<o.50 Nko.50 0.50
ta07/o4 10.0 31 .5 12.40

A-6 02nl/01 l 1 -21 ND<50 ND<0-50 N80.50 ND<o.50 ND<0,50 ND<o,50
06/27/03 1.60 ND<50 ND<o.50 ND<o-50 ND<o.50 ND<0.50 ND<o.50
09/04/03 12.29 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<0.50 ND<o.50
tvtT/03 12.44
03lot/04 10.45
06/0'J04 tl.75
09n6/M 12.56 ND<50 ND<o-50 N80.50 ND<o.50 ND<o.50 ND<o,50
t2/07/04 12.35

A-'7 oalt/o3 12.35 54 ND<O.50 ND<0.50 ND<o.50 ND<0.50 21
06/27/O3 12.95 ND<50 ND<o.50 ND<0.50 ND<o.50 ND<o.50 9.4
09/04/o3 13.59 ND<50 ND<o.50 ND<0.50 ND<0.50 ND<o.50 3.4
tl ltT/03 13.84 ND<s0 N80.50 ND<o.50 ND<o.50 ND<0.50 1 .4
o3t0l/04 12.65 ND<50 N80.50 ND<o.50 ND<o.50 ND<o.50 l . l
06t0aM 13.08 ND<50 ND<o-50 ND<0.50 ND<o.50 ND<o.50 o.92
w/16/04 13.89 ND<50 ND<o.50 ND<0-50 ND<o.50 ND<o.50 1.0
t2t07t04 10.0 35,0 t3.77 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<o.50 1 . 8

A-8 o2.ltt/03 9.90 ND<50 ND<0.50 ND<O.50 ND<0.50 ND<o.50 ND<0.50
06/21n3 9.73 ND<50 ND<0_50 ND<O.50 ND<o.50 ND<o,50 ND<o.50
8tM/03 t0.32 ND<50 ND<o-50 ND<o_50 ND<o.50 ND<o,50 ND<o.50
lt/11/03 10.55
03t0vo4 8 .5 t ND<50 ND<0.50 ND<O.50 ND<o-50 ND<0.50 o.'76
06/o2/04 9.83
09/t6t04 10.75 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 NIXO.5O
t2/o7/04 l0-0 l 5 .o 10.55

Table 1
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

Former ARCO Service Station #5387
20200 Hesperian Blvd., Hayward, Califomia
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TPH-g
/cRo
Us/L\

Benzene
(t!elL')

Toluene
($gL)

Ethy|-
beDzene
fuslL)

Total
Xylefles
(trelL't

MTBE
0rgl)

Groundlrter ESL8 for Pot€ntlal Ddrldng Wrt€r Sourccs 100 1.0 40 30 t 3 5.0
Groundlvrter ESLS for Non Ddnkinp Water Sources 500 46 r30 290 t 3 1,800

WeI
Numb€r

D.t€
S.trlpled '

Top of
Scroen
(ft, bgs)

Bottom
of Screen
(ft, bgc)

Depth to
Groundwater

(fr)

TPH-g
/GRO
ltgt-\

Benzere
(ttgL)

Tolu€n€
($gL)

Et[yl-
beDzene
(tgL)

Totrl
Xylenes
GrgJL)

MTBE
(pcll)

A-9 02/tUo3 10.97 ND<50 NIXo.50 NF0.50 ND<o.50 ND<o.50 ND<0,50
06t27t03 I  l .4l ND<50 NF0.50 ND<o-50 ND<0.50 ND<o.50 ND<o.50
09/04103 12.00 ND<50 ND<o.50 ND<0.50 ND<o.50 ND<0.50 ND<o.50
lt/17/o3 l2_18
BNUO4 10.30 ND<s0 ND<o.50 ND<0.50 ND<o.50 NF0.50 0.50
06/02t04 I  l -50
09/16/04 12.23 ND<50 NIXO.5O ND<0-50 ND<o.50 N80.50 ND<o.50
lu07t04 10.0 35.0 t2.20

A- IO oatvo3 12.2r ND<50 ND<o.50 ND<O.50 ND<o.50 ND<0_50
06D'1tO3 12.66 ND<50 Nro.50 ND<0.50 ND<o.50 NIX0.50 0.99
@lMn3 13.31 ND<50 ND<o.50 ND<0.50 ND<o.50 ND<o.50
ltt lto3 13.27
03i01/04 I 1 .55
06/0u04 12.61
09/16/04 12 .51 ND<50 ND<o.50 ND<0.50 ND<0.50 ND<0-50 0.84
t2/0'7 t04 t0.0 l5-0 l l-60

Table I
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

Former ARCO Service Station #5387
20200 Hesperian Blvd., Hayrvard, Califomia
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Table I
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

Former ARCO Service Station #5387
20200 Hesperian Blvd., Hayward, Californa

Notesi
Bolded anal).tical data indicales an exceedance of the residential direal exposue and ingestiotr groundwater ESLS. ESLS select€d ftom Vol II of the ESL
documert (ESL 2003),TableF-la Groundwater Screening Lesels - for groundwater lhal is a cu/renl ot potenlial drihking vater rcsource

Bolded nrrd rhaded am\4ical data indicates an excegdadce ofthe construction worker direct exposure groundwatcr ESL!. ESLS select€d from Vol ll of
the ESL document (ESL 2003), Table F-lb Groundwater Sereening Levels - for grcundwaler that ii not a a,rrent or polential driiking water resou/ce

bgs = Below grcund surface

ESL = Environmental Screening Level

ft = Feet
MTBE = Melhyl tertiary butyl ether

$gL = Micrograms per liter
ND< = Not Delected at or above the reporting limit
TPH-g/GRO = Total Petroleurn Hydrocarbons as gasoline./Gasoline Range Organics

X:\x env\ waste\BP GEI\ASites\S€ott Robinson\Paul Supple\5387\Sitc Closwe\R€polt Tables Page 4 of4



TABLE 2
Historical Soil Sample Analytical Data

Former ARCO Service Station # 5387
20200 Hesperian Blvd. Hayrvard,Califomia

Notes:

Bold€d anal),tical data indicates an €xceedance ofthe residential dir€ct exposure to soil ESLS- Sarnples that were non detect but with
reporting Iimits greater than ESLS selected ftom Vol II ofthe ESL document (ESL 2003),TableK-|, Direct- Exposure Screening Lewls
Res ident a[ I Etposure Scenar io

ESL = Enyircnmental Screening Level
ft = Feet
MTBE = Methyl tertiary butyl ether
rrl,S4x9 = Milligrams per kilogram
ND< = Not Detected at or above the reporting limit
NA = Not anallz€d
T?H-8/GRO = Total Petroleum Hy&ocarbons as gasoline/Gasoline Range Organics
Reference: Delta Environmental Consultants, Inc-, 2002. Tank Basin, Product Line and Dispenser Island Sampling Results.

Sample ID Date
Depth

(f0
Benzene
(ngkc)

Toluene
(mgkc)

Ethyl-
benzene
(me/ks)

Total
Xylenes
(me/ks)

TPH-g/GRO
(mc/kc)

MTBE
(mc/kc)

Lesd
(mc&c)

Residcnti&l ESL (mg/kg) 0 . 1 8 130 8.'7 54 500 255

Constructiotr Worker ESL (nrgkg) t 1 650 400 420 2,100 2,800 750

DisDenser Islend SamDles
DP-1-3.5 02/01/02 0.19 1 . 6 0.41 2.8 l 6 0.27 ND<IO
DP-l-7 02/ot/02 1.0 ND<1.0 36 1a 140 r,800 l 9 ND<10
DP-2-4 02t01/02 4.0 ND<0.0050 ND<0 0050 ND<0.0050ND<0.0050 ND<o.50 ND<0.0050 ND<10

DP-3-3.5 02/0r/02 3.5 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.0050 ND<0.50 ND<o.0050 ND<10
DP-4-4 02t01/02 4.0 ND<0.0050 ND<0.0050ND<0.0050ND<o.0050 ND<0.50 ND<0.0050 ND<IO

Product LiDe SamDles
PLI-4.5 02/01t02 4.5 ND<0.0050 ND<0.0050ND<0.0050ND<0.0050 ND<0.50 ND<o.0050 ND<10
PL.2-5 02t0u02 5.0 0.0060 0.014 ND<0.0050 0.0080 ND<o.050 0.033 r30

Iank BasiD SamDles
usT- I - l4 02/0r/02 14.0 ND<0.025 ND<o.025 ND<0.025 0.0?9 8.1 ND<o.0050 ND<10
usT-2- 14 02t0v02 14.0 ND<0.50 ND<o.0050ND<0.0050 0.025 1.4 0.50 ND< 12
usT-3 - l4 02101/02 14.0 ND<0.025 0.(X1 ND<0.025 ND<o.025 0.'16 0.67 ND<I2
usT-4- 14 02lot/02 14.0 ND<0.0050ND<0.0050ND<0.0050ND<0.0050 ND<0.50 ND<o.0050 ND<IO
usT-5 - l4 o2to5to? 14.0 ND<0.050 0.099 0.23 0.050 56 t .2 ND<10
usT-6- r 4 02105/02 14.0 ND<0.050 0.28 0.70 2.2 100 0.74 20
usT-7-14 0?,06t02 14.0 ND<o,050 ND<o.050 0 . 1 8 ND<o.050 42 1.5 ND<IO
usT-8-14 02t06t02 14.0 ND<0.050 0 . 1 8 0.49 0.073 1 1 0 2.0 ND<IO

Over-excavation Rcsults
oE-DP-l-12 tao6t02 t2.o ND<0.50 0.76 2.1 2 .5 360 0.85 ND<I O

oE-DP-t -12.3t2t06/02 12.3 0 . l l 0.42 0.15 0 . 1 2 0.59 ND<I2
usT-5- 15 0ao7 /02 15.0 ND<0.050 0.080 ND<0.050 ND<0.050 45 0.47 ND<I O
usT-6- 15 02107 /02 15.0 ND<0.050 0.87 0.80 0.70 2'70 0.22 ND<IO
usT-7- 15 0v0'7t02 15.0 ND<0.050 0.065 0.23 0. t2 50 0.53 ND<IO

usT-8-15 02t0'7/02 15.0 ND<0.050 0.081 0.086 0.28 43 1 . 3 ND<IO

X:\x env\ waste\BP GElvflSites\Scon Robinsonvaul Supple5387\Site Closue\Report Tables Page 1 of I
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TABLE 4
Soil Sample and Waste Proliling Analytical Data

Iormer ARCO Service Station # 5387
20200 Hesperian Blvd. Hayward,Califomia

Srmple ID
Sample

Date
Sample
Matrix

Depth
(ft bst

Berzene
(rnC/ke)

Tolu€De
(mCikC)

Ethyl-
betrzene
(mp/kp)

Total
Xyleres
(ms/ksl

TPH-gGRO
(ry/ke)

MTBE
(ncike)

Lead
(nc/ke)

Residential ESL (ng/kg) 0 . 1 8 130 8.7 54 500 255

Corstruction Worker ESL (mgikg) 650 400 420 2,300 2,800 750

sG-1"4.0 12t06t04 Soil 4_0 ND<o_0050ND<0.0050 ND<0.0050 ND<0.0050 ND<l .0 ND<o.0050 NA
sG-3-4.0 12i06t04 Soil 4.0 ND<0.0050 ND<0.0050ND<o.0050ND<0,0050 ND<l.0 ND<0.0050 NA

Waste Profi le SamDles-Soil
sP-l 12/2t tO4 Soil CompositeND<o.0050ND<o,0050ND<o.0050ND<0.0050 ND<1.0 ND<o.0050 t 7
sP-2 l2/2v04 Soil CorDosite ND<o.0050ND<o.0050ND<0.0050ND<0.0050 ND<I,O ND<o,0050 7.3
SP.3 t2t2v04 Soil CornpositeND<o.0050ND<0.0050 ND<0.0050 ND<0.0050 ND< 1.0 ND<o,0050 5.8
sP4 lu2U04 Soil Cornposite ND<0.0050 ND<o 0050 ND<0.0050 ND<0.0050 ND<1.0 ND<o.0050

Srmple ID
Sample

Date
Sample
Matrix

Depth
(ft bgo

Benzetre
(rClL)

Toluene
(FgL)

Ethyl-
benzene
hLoll,\

Total
Xylenes
hrsll)

TPH-g /GRO
(lgll-)

MTBE
(Fc/L)

W&ste Profi le SamDIF.Water

Drum t2/2U04 Water Composite ND<0.50 ND<o.50 ND<o.50 ND<t .0 6 3 ' ND<0.50

ESL
ft bgs
MTBE
mdkg
pgL
ND<
NA

Notes:
I 

Quantity ofunknown hydrocarbon(s) in sample based on gasoline
= Environmental Screening Level
= Feet below grade surface
= Methyl tertiary butyl ether
= Milligrams per kilogram
= Micrograms per liter
= Not Detected at or above the reportirlg limit
- Not anallzed

TPH-g/CRO = Total Petroleum Hydrocarbons as gasoline./Gasoline Range Organics (C6-C12)

X:\x env\ waste\BP GEM\Sites\Scott Robinson\.Paul SuDDles3s7\Site Closure\ReDort Tables Page I of I
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ALAMEDA COUNTY
HEALTH CAHE SEFVICES

AGENCY
DAVID J. KEABS, Asenoy Director

November 18, 2004

Paul Supple
Atlantic Richfield Company
P.O. Box 6549
Moraga, GA 94570

Chris Panaitescu
Thrifty Oil Co.
131 16 lmperial Hwy.
Santa Fe Springs, CA 90670

require your compliance with this request.

ENVIBONMENTAL
ENVIFONMENTAL
'1131 Halbof Bay Parkway, Suite
Alameda, CA 94502{577
(510) 567-6700
FAX (s10) 337-9335

SERVICES

and

Subject: Fuel Leak Case No. RQ0000174, ARCO #5387 / Thtifly oil #52, 20200
Hesperian Boulevard, Hayward, Califomia

Dear Mssrs, Supple and Panaitescu:

Alameda County Environmental Health (ACEH) has reviewed your September 30, 2004 ,
Soil Gas lnvestigation Work Plan, lour November 17,2004.Active SorT 6as Investigation
Plan Addendum and the case file for the abov+reterenced site. We concur with your
as amended provided the following conditions are met:

1. A soil gas-to-indoor air attenuation factor of 0.001 appears appropriate unless
informalion is provided. We request that you analyze a representative number (
of three) of soil samples for physical propertles, including: bulk density, organic
content (by Walk€e Black Method), soil moisiure, effective permeability, porosity
grain size distribution. Depending on the results of these analyses, a lorrver
factor may be considered.

2. All soil gas samples need tobe anal}rzed for the full suite of TO-14 chemicals,
alkanes, aromaiics, naphthalenes, etc. (approx. 60 compounds). Analysis needs to
include the leak test tracer gas(es) (i.e. shaving cream propellant's).

Please implement the proposed invesligation and submit lho requested report
schedule below.

TECHN]CAL REPORT REQUEST

Please submit your Active Soil Gas Inrrestigation Report to ACEH by February 18, 2005.
makes this request pursuant to Calffomia Health & Safety Code Section 25296.10. CCR'
Sections 2652 through 2654, and 2721 through 2728 outline the responsibilities of a resp
party in response to a reportable unauthorized release from a pelroleum UST systet



Mssrs. Supple and
November 1

Professional Certification
The Calffornia Business and Professions Code (Sections 6735' 6835, and 7835.1)

ahb siatemdnt of profedsional certification. Please ensure all that all technical reports
for this fuel leak case meet this requirement.

Perlury Statement

174
2co4

or
to
an

work plans and technical or implementation reporls containing geologlc or
evaluations and/or iudgments be performed under the direction of an appropriately
certifled professional. For your submittal to be considered a valid technical repolcertifled professional. For your submittal to be considered a valid technical report, you
pres€nt site specific data, data interpretations, and recommendat-rons prepared.
bppropriately lliensed professional and include the professional registration. stamp' sig.

All work plans, technical reports, or technical documentrs submitted to ACEH
accompanied by a cover letter ftom the responsible party that states, at a min
following: "l deilare, underpenalty of perjury, that the information and/or recomn
contain;d in the attached documerit or reoort is true and conect to the best of my ktcontained an the attached document or report is true and conect to the best ot my Kn
This letter must be signed by an ofiicer or legally aulhorized representative of.your.
Please include a covei letter satisfying these requirements with all future reports and

lf it appears as though significant delays aro occuring or reports are not submitted as re(
we will consider refelring y/our case to the County District Attomey or,o]lej-appropriate I
for enforcement. Califomia Health and Saf€ty Code, Section 25299'76 authorizes

documentg submitted for this fuel leak case.

AGENCY OVERSIGHT

enforcement including administrative action or monetary penalties of up to $10,000 per
each day of violalion.

Please call me at (510) 567€719 wilh any questions regarding this case.

Sincerely,

Scott Roblnson, URS Corporation, 500 12th St., Ste' 200, Oakland, GA 94607
Donna Drogos, ACEH
Robert W. Schultz, ACEH



I ALAMEDACOUNW,

il
}IEALTH CARE SERVICES

AGENCY
DAVID J. KEARS, Agonay Dirgetor

August 30,2004

PaulSupple
AtlantcRlchfield Company :
P.O. Box65.19
Moraga, CA 94570.

ENVIRONMENTAL HEALTH SEHVICES
ENVIBONMENTAL PROTECNON
1131 Harbor Bay Pad$ay, Sulte 250
Ahme&. CA 945m.66r/
(510) 567.6700
FAX (510) 337€3s5

SubFct

Dear Mr. Supple:

{fgmq$ County Environmental Hgglth (ACEH) has reviewed your June 3, ZOO4, ReWest For
Sfie Oosure Sfafus preparcd by URS Corpoxatlon for the aboveref$€nced site. Baied upon
olr revlew, your sitre does not appear lo be meet the minimum oriteria for case cl<isure.at this
!{e, ,To :prggFsg the case tolards rcgutalory closure, we reques.t that you addrcss flre
totlowlnS lg"htleat @mments and submit a worlelan fur addltionaf draracterizaffon by the due
(hts sp€dfled below.

redmurcn- coMMENTs

1. Source Area

Fuel Lmk Case No. RO0000174, Thrifly Oll #SZARCO.#5387, 20200 Hesperian
Blvd., Hayuaard, Callfomle

Pl]I|g lheN-or;,ember 20O2 two-phase extradbn CIPE) tesl, URS deteded up to 859,928 ug/ma
GRO and 1,920 ug/m" benzene in vapor lnfluent from onsite well EP-1. tn addftion, URS s6tes
in Secflon 3.1.3 ftat "elevaled ldissolved] concenhatitrts of bonzene and TPHg may have
resutbd ftom the @nstituents from the vadosa zone flushing Into the groundwater 5y hcieased
lnffltration of precipitation at that time.' These findlngs su!"gest that-residual hydr6caftons tn
vadose zone soll are not fully c*raracfeft€d by the analydcal resulb presented in Table 2-2 of

, tte subject report. Please propose additional tasks to further define the orsite subsurfuce
lmpa€* In the workplan requg+d bebrrv. Your workptan should Include rationalB swporflrg
plqos€d sampllng locations Indudlng evaluation of hlstorical Investgaffon results.

2. Well Survey
.URS states that no water nrells arc llkev to bs lmpactedj however, the August 21, 19SG Sns
Assessil?onf lnvedigaflon Reporf prepared by Gtounduater Tedrnology, lnc. ldsntified ''a
mlnlmum of 20 permltted welle wlthln a one mile radlus of fire slte.' The lointons of theee wells
le\qr apfear._to have- been €vahated, We reguest that you perform an updated well survey lo
locale. all wells (monltorlng and pfodudlon wells: actlve, inactlve, standby, decommlseloied,
abandoned and de\ryate.ing, dralnage end cathodic protection wells) wfthin a' 2,000 foot radlus of
the elb. Submlttal of maps showlng the location of all wells idenlifled in your study, and $re us€
of tables to report the data collec{ed as part of your survey ar€ required. We reiommend that

. )qu. obtain well Informatlon from the State of Califomla Deparbnent of Water Resources, at a
- mlnlmum. Please include.an.analysls and Interpretafion of y6ur flndlngs, and report your resulb

In fte workplan requested below

I l



Mr. Supple
August 30,2@rl

RO-174

{ )

3. Rlsk To Human Flealth
uRs states thst an evaluarion of polen{al lmpacb to human healftr shourd be fomed lf rhe srbls devetoped for restdentiat use. uRs iteiiGtd iiiii'liuman heatsr can be safeouadedlhtpu.gh appropriate prccautlons forpotenttaifuture 

""Jtt" 
."n'itioiii-iilrfrr,'dr. niEir=.lir*"withltrese r'commendarions..rf residual poruton ts to G bfrh ph;;,il*Jiiffiioi'bouo

.lg..pL1T9 on the poperry-an!1ry1!manbg?Ent'pfi fneiiqahhcEli.H;;4fi|i;rl,-iiir"rt
lou perturm an onslte soil vapo assEssine-nt rhb ass€ssment may ue useo to iimuGireousrvadfp.ss ggmlElt No. 1, abdve. pteese.ge{orm }oui;iiGpor suwey foflorvirig theJutdin€epublished-by DTSC and rhe Rwacernh, rn rnilanuary !iit, ztm Aiul"ii:iiiid,EJi omlnvesfgafons. we arso recommend ttrat you erraiuire foul iesu|m usrng ;rtherihl nwilc+SFBR EsLs or the prorocot detarca h ls'rM Ei?s$bsi2obzl sraniti'aittii'roii+lii_iirr"oConeetve Adian Aflted at pendeum Retaase Si*eJ. 

--'--

REPORTRESUEST

Pfease submit an Acrtu; soil c...asly99tieqfron wodqran adaddress rhe oomments above bys-eptember.30, 2904.. qg&Ig:-ze, cna-Giiareiiiires vil, "omprunce wiiii'iiiil,equtili nitappearc gp thoggh slgnificant delays are ,6ca.rntngoi ropoiti are not eubmltted as ,edd"iteo *ewill conslder rcfening your case o the County Dificf ;ft6;

ffiffi :1,9"$1,?,t#,Bglcffiffi,rfpllf, ff fr i'ff T.1,*d,s
Please call me at (510) 867{719 with any questons regardlng nlts case.
SlncereM

BLflUUA_
RobeftW s*rura, c6.J->
Hazardous. MaGrhls Spedaffst

cc SgoS Robinson, URS Corpor:alio1 S(X) 12th St, Ste. 200, Oakland, C,A 9,{60Z_4014chrls Panaite'ou' Thriftv oil co., r9116 rmpeilil nwv., santa re sirrrn$, cA gotiJ0
Dcinna Drogoa, ACEH
RobertW. Sdtutk, ACEH

, t . . )
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ALAMEDA COUNTYPUBLIC WORI$ ACENCY

WATER RESOURCES SECTION
3r9 ElJrlI.IURS'r' sT, I{AYWAIID, cA. 91511'1795
PHOND (510) 670-6533 Jlmes Yoo FAX (510) 7E2'1939

PERMITNO. WO4-I227

WATER RESOURCES SECTION
GROUNDWATER PROTECTION ORDINAN'CB

I|#I-GENERAL CONDITIONS: GEOT, ECI'IMCAL & CONTAMINATION BOREIIOLES

Prior to any drlllilg activirlcs, it 6hall bo the applicalrts responsibilitles to contact urd coordinate a Underground
Service Ale* (USA), obtain rncroacllrrent pecnrit(s), cxcavation pcrnit(s) or any otber pennis rcquired for that
Federal, State, Cou[ty or to the Clty and follow all City or Corurty Oldinances. No work shall begilr unlil al] the
permits rnd requirernetrts have been approved or obfalmd,

Foreboles ehall nor be left open for a period of more dran 24 hours. All borcholes le0 opeo nro:e tha: 24 hous
will need approval ftom Alameda County Public Work Agency, Watet Reeourccs Segtion. All borelmles shall
be bacldlled acsordhg to pennit desmtction requlremeuts and all concrele msrerial ard asPhalt $raterial shall be
to Calhrns Spec or County/Ctry Code6. No borelrole(s) shall be left In c nranuer !o act as a cbuduh at srty time,

Panitte, pernittee's, conEtctors, consuhgnts or agents shell be respoosible to assure that all maledal or v'''lErs
ge$erated druing drilling, borlng desnudiorr and/or othrx activities a"ssocinled witlr this Permit will bc safely
lraadled, properly nurraged, and disposed of according ro all applicahlc fedeml, staro, snd local shhres

. regllating such. In no case shall thesc motetials ancUor watcre be allowed to enter, pr Potentially coter, on-or off
site storm sewers. dry wclls, or waterwnys or be Ellowed to move off the ptopcrty where worl< is being
compleied.

fcrmit is valid orly for tlre purpose specided herein Decelnber I to Decembcr 3' 2004. No ehanges ln
cons|r$clion procedrues, rs deecribed on th{s pemit application" Boreholes shnll Dot bc converted to monitoriog
r'uells, withouX a permit application process.

Drillirrg Pcrnlrt(s) cau be voided/ canceled only lu writing. It is the applicants respoDsibilitles to notily Alameda
Corurty Fublic Work Agency, Water Resource$ Section in writing for an extension or to cancel the drilllng
pcmrit application. No &illing penlit application(s) shall be extendcd bcyond ninety (00) days from the origiual
shri date. Appllcants [ray not canoel a drilling pennit applicatiol atler the completion date of the pemit issued
has passecl.

Pdtuittee shall ossMe ertirc rcspouaibility for all octivities a'rd u6es under this peflnit and shall indemuify,
deftnd ad save tlre Alarneda Courrry Publio Worla Agency, its of6cors, agerts, a.nd employees free aad
haunless from any and all expense, cost, liability ltr coDnection with or r€oulting &om the exercise of this Permit
tncluding, but nol lmited lo, propcrly dcmage, per.sonal injury and wrongfil dearh.

Applicut shrll col|tsct Georgo l]ollon for injpcctlon time rt 5l&6?0-5594 nt lca6l five (5) worlilng drys prior
t0 $arlingl ont:e tho pernrit hos bcen :rpprovrd.

A

5.


