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Alameda County Health Care Services Agency
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Subject: Request for Site Closure Status
ARCO Service Station No. 5387
20200 Hesperian Boulevard, Halward, CA

Dear Mr. Seery:

On behalf of Atlantic Richfield Company (RM - a BP affiliated company), URS Corporation (JRS)
pres€nts this Site Closure Report to obtain approwl for site closure for the aforementioned site. This
report represents the final step in the investigation, remediation, and monitoring natural attenuation
activities performed at the site.

Ifyou have any questions regarding this submission, please call (510) 874-3280.

Sincerely,

URS CORPORATION

William Frohlich, C.Hg, C.E.G
Senior Geolosist

Mr. Paul Supple, ARCO (electronic copy uploaded to ENFOS)

URS Corporation
1333 Broadvray, Suite 800
Oakland, CA 94612-1924
Te: 510.893.3600
Faxr 510.874.3268

z/+ H' Fzr)
s.. _-  ̂' ./--truo. zlo?\

: c€RTTFIED 63 xronosorbst e
\rxo. r/7t/of tw



nrP0nI

SITE CLOSURE

ARCO SERVICE STATION #5387
2O2OO HESPERIAN BOULEVARD
HAYWARD, CALIFORNIA

Prepared for
Atlantic Richfield Comoanv

June 3,2004

URS Corooration
1333 Broadway, Suite 800
Oakland, California 94612



il[ITOTGOfIilIS

Section 1

Section 2 Conceptual Site Model .............,.2-1

Section 3

Section 4

Section 5 References

2.1

J . t

T'RS x:rx-EN\ ,wAsrErBp GErrasrrEs\scorr R.B,N'oN\PAIJL suPP!E15387\SrTE CLOSUneTTOSUAe 
"e"O*t.OOC*.lU"anU 

i



list 0flailGs,ll0urcs and m[endicc$

Tables
7 _ 1

z-a

Figures

1

2

A

5

Appendices

A

B

C

Comparison of Groundwater Analytical Data with Selected Groundwater
ESLs

Soil Sample Analytical Results

Dual Phase Extraction Analytical Results

Groundwater Elevation Contour and Analytical Summary Map: First
Quarter 2004 (March 1, 2004)

Cross Section A-A'

Cross Section B-B'

Soil, Groundwater, and Dual Phase Extraction Sample Iocations

Conceotual Site Model

Time vs. Concentration Maps for GRO/TPH-g, Benzene, and MTBE at
Selected Well Locations.

Highlights of Relevant Documents

E-Mail Dated L012912004 From Mr. Seery, Alameda County
Environmental Health Services Agency

I'R!; X:!(_ENM_WASIE\BP GEil\SIT€S\SCOTT ROBINSOMPAUL SUPPLET$87\SITE CLOSURE1CLOSURE REPORT.OOC\4-JUN{4\



sllilt0iloNE SltG [cscriDti0n and $ummary0l Sltc l|lu0$tigatl0n

1.1 SITE DESCRIPTION

1,1.1 Gurrent Use
The former Atlantic Richfield Company (RM) service station #5387 is located at 20200
Hesperian Boulevard in Hayward, California (the site). This non-operational site is located in an
mea of mixed commercial and residential development at the southeastern comer 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 (Figure 1).

1.1.2 Site Hydrogeology
The following description of site hydrogeology comes from the Site Assessment Investigation
Report (Growrdwater Technology, Inc, 1986).

The site lies within the hydrogeologic feature known as the Bay Plains Basin. Groundwater
occurs in mostly confined aquifers consisting ofunconsolidated Tertiary to Quatemary age
deposits. Some unconfined water bearing deposits of Quatemary age exist within this basin.
The consolidated basement rocks underlying the Quatemary and Tertiary age deposits are
considered to be non-water bearing due to their poor flelds.

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 Bay Plains Groundwater Basin. These water-bearing deposits are
interfingered with tideland deposits that resulted from accumulations offlood stage silts and
clays caused by mmine inundations. Where these deposits are laterally extensive and/or thick
enough, they can form confining layers that are impervious to the gtoundwater flow. These
aquifers do not correlate at depths over any appreciable distance. They are analogous to the
more studied Neward, Centerville, and Fremont 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 are 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 westem edge ofthe site. Silts and clays were encountered at
the bottom of several of the deeper wells and soil borings (A-4, AR-l, A-9, and A-8) and may
indicate a confining layer below the water bearing sands and gravels. The cross sections
illustrate the local geology underl)'rng the site @igures 2 and 3).

Groundwater occurs at a depth of appmximately 10 feet below ground surface and groundwater
flow direction is to the west, toward San Francisco Bay. Figure t has a rose diagram showing
the historic groundwater flow direction is consistently to the west. The hydraulic gradient
historically ranges from 0.003 to 0.008 feet per foot between the second quarter of2002 and the
first of 2004. Sulphur Creek, the most prominent surficial water feature, flows from east to west
about 0.2 miles to the south.
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1.1,3 Summary of Previous Investigations and Remedial Activities

In August 1986, Groundwater Technology Inc. (GTI) drilled four exploratory soil borings (SB-1
through SB-4) and installed three groundwater monitoring wells (MW-l through MW-3). hI
October 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 wel (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 extraction/air sparging well AS-1, and air sparging well AS-2 in these
borings on March 16 and I7, 1993.

An aquifer pumping and recovery test was perfomed at the site by GSI on October 13 and 14,
1992 utilizing recovery 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 fuom222 feet per day (ff/d) (7.85
x 10-' centimeters per second [cm/s]) to 59.0 ff/d (2.08 x l0-2 cm/s). Storativity ranged between
1.09 x 10* and 9.92x 70''. Storativity values appeax to represent an aquifer that is unconfined to
semi-confined. The maximum drawdown was seen in well A-7 at 0.55 feet below initial water-
levels. Well A-7 is approximately 80 feet downgradient 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 maybe a function of the fine-grained nature of the aquifer in the area
around the well (GeoStrategies, 1993).

GSI performed two vapor extraction tests (VET) and one vapor extractiorVair sparging test
O/EAT) at the Site on March 24, 1993. A fourth test (VET) was performed on August 13, 1993.
These tests were performed on four distinct groups of wells. The effective radius of influence
was estimated to be 20 feet. The calculated hydrocarbon removal rates for these tests ranged
from 11 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, ACHCSA 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 bgs at an angle approximately 6O off
horizontal. Soil samples were collected at 3-feet, 6-feet, 9-feet, and 12.5-feet bgs for chemical
analysis. Based on the ana$cal results, it appeared that the soil beneath dispenser No. 8 was not
significantly impacted. Benzene concentmtions were not detected at or above the laboratory
reporting limits and MTBE was reported at less than I milligmm per kilognm (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 @elta 2002).
The recent (third quarter 2003) increase in MTBE concentrations at AR- I , MW- 1, and MW-2
may be the result ofconstituents ftom the vadose zone being flushed into the groundwater by
infiltration ofprecipitation through meas 1eft exposed after the removal ofthe tanks. The site has
since been paved over and is currently an ernpty lot.
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URS conducted a Dual Phase Extraction (DPE) test between November 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) (IIRS 2003). Test results indicated
lirnited success using DPE on wells MW-2 and AR-l to remove hydrocarbons and MTBE from
soil and groundwater. On December 16, 2003, URS injected hydrogen peroxide in wells AR-I,
AR-2, MW-1, MW-2, and A-7 and monitored baseline natural attenuation parameters for these
wells on Novemb er 77 , 2003 and on March I , 2004. Peroxide inj ections were conducted under
pressrre for wells MW-l and MW-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.

1.1.4 Environmental Conditions

1.1.4.1 Groundwater
A review of groundwater monitoring data for the Site indicates that the extent of the residual
traces ofthe dissolved phase hydrocarbon plume has been defined (IJRS 2004). Wells A-4
through A-10 delineate the area of affected groundwater. Wells A-7 and A-10 located west
across Hesperian Boulevard define the downgradient extent of the affected area, wells A-5, A-6,
A-8, A-9, and MW-3 define the crossgradient extents, and well A-4 defines the upgradient
extent. Groundwater analytical results are presented in Table 2-l in comparison to
Environmental Screening Levels (ESLs) for groundwater that is potential drinking (100 Srg/L for
TPH-g, 1.0 prg/L for benzene, and 5 pg& for MTBE) and non drinking water sources (500 pg&
for TPH-g, a6 pglL for benzene, and I,800 pgll- for MTBE). Concentration versus time gtaphs
were constructed to demonstrate trends in analytical concenfation over time (Appendix A). The
groundwater monitoring analytical results from 2003 and 2004 of TPH-g, benzene and MTBE
concentrations in source area indicate the following:

. Wells A-4 through A-10 that define the extent of the plume have consistently been below
reporting limits for TPH-g/Gasoline range organics (GRO) and benzene, toluene, ethyl
benzene, and xylenes (BTEX), with very low concentrations of MTBE ranging between non-
detect to 1.1 pilL (Table 2-l).

o Well MW-l is located in the immediate vicinity of the primary source mea (former UST
complex location). BTEX and MTBE concentrations in well MW-l have consistently been
at non-detect to relatively low levels, with concentrations being at non-detect levels during
the first quarter of 2004, except for 14 pgll- of MTBE. TPH-g/GRO in MW-1 was present
above ESL for potential drinking water sources during the first and fourth quarters of2003
but was below the ESL for non drinking water sources during the respective quarters (Table
2-1; Appendix A, Graphs I and 2).

r Wells AR-l and A-7 are located immediately downgradient of MW-l and the former UST
complex location. TPH-g/GRO and BTEX concentrations in wells AR- I and A-7 have
consistently been at non-detect levels since the first quarter of2003. In the first quarter of
2004, MTBE concentrations were at 8.6 pgll, in AR-1, exceeding the ESL for potential
drinking water sources but below the ESL for non drinkine water sources. MTBE
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concentrations were at 1.1 1tg/L in A-7 during the first quarter 2004, below ESLs for drinking
and non drinking water sources (Table 2-1; Appendix A, Graphs 5 and 6).

Well MW-2 is located in the vicinity and immediately downgradient of the former pump
island locations. BTEX concentrations in MW-2 have consistently been at low to non-detect
levels, with concenfrations being at non-detect levels during the first quarter of2004. TPH-
g/GRO and MTBE concentrations are at relatively low levels in MW-2 and have generally
been declining (Appendix A, Graphs 3 and 4). During the first quarter of2004, T?H-g/GRO
was detected at a concentration of 890 pgll- and MTBE was detected at 36 pgll, in MW-2
(Table 2-1).

Well AR-2 is located in the vicinity and immediately downgradient of the former pump
island locations. TPH-g/GRO, BTEX and MTBE concentrations in AR-2 have consistently
been at low to non-detect levels, with concentrations being at non-detect levels during the
first quarter of2004 (Table 2-1).

1.1.4.2 Sor'l
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 ofhydrocarbon
impacts on onsite soils have been characterized (T able 2-3). Most of the hydrocarbon impacted
soils in the source areas have been over-excavated. In the former pump island location, soil was
excavated to depths of 12.3 feet bgs and in the former UST complex location to depths of 15 feet
bgs (Figure a). The anallical results of soil samples collected following the removal of USTs,
product lines and dispenser islands during February and March of 2002, indicate that residual
hydrocarbon impacted soils 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 l5 feet bgs). The
respective sample locations are shown on Figure 4 and the associated analytical results are
presented in Table 2-3. The maximum remaining TPH-g, benzene and MTBE concentrations in
soils are 270 mg/kg (UST-6-15; at 15 feet bgs), 0.13 mg&g (OE-DP-I-12.3; at 12.3 feet bgs),
and 1.3 mg/kg (JST-8-15; at 15 feet bgs), respectively.
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2.1 CONCEPTUAL SITE MODEL
A Conceptual Site Model (CSM) was developed for the site to provide a schematic
representation ofthe links between chemical sources, release and transport mechanisms,
exposure media and intake routes, and the potentially exposed receptor populations relevant for
the site (Figure 5). The mechanistic processes by which human exposures occur are called
"exposure pathways." In general, quantitative evaluations are performed only for potentially
complete exposure pathways and scenarios. An exposure pathway is considered complete ifand
only if all of the four following elements are present:

. A source of chemicals;

. A mechanism of release from the source into an environmental medium;

. A mechanism for direct contact with the chernicals or for transport ofthe chemicals to the
receptor exposure point with plausible receptors present or potentially present; and

. An exposure route (e.g., ingestion, inhalation, dermal contact, etc.) t}rough which the
chemicals can enter the human bodv.

2.1.'l PotentiallyCompleteExposurePathways
Although several complete exposure pathways may exist for an identified receptor, not all
pathways are comparable in magnitude or significance. The significance ofa pathway as a mode
of exposure depends on the identity and nature ofthe chemicals involved and the magnitude of
the likely exposure dose. Figure 5 graphically illustrates the relevant potential chemical exposure
scenarios for the site. The importance ofeach ofthe exposure routes associated with each
receptor is represented by a solid circle for potentially complete and significant pat}ways, by a
hollow circle for complete but minor pathways, and by the letters "IC" for incomplete pathways.
In general, site-specific risk-based values are developed only for complete exposure scenarios.

Currently, the site is not operational. Trespassing on the site property is conholled through
security fencing. There is no current or planned occupancy ofthe site at this time, nor me there
plans to change the site use in the future. Therefore, the potential for human exposure to
impacted media on-site is limited at this time.

Potentially at some time in the future, on-site constructior/excavation workers may engage in
soil disturbing activities such as fence and utility line maintenance and trench excavation.
Construction/excavation workers may be exposed to surface and subsurface soils via dermal
contact and incidental ingestion, as well as inhalation ofparticulates and VOCs from trenches. In
addition, these workers may also be exposed to shallow groundwater through incidental
ingestion, dermal contact, or inhalation of VOCs. Construction workers may potentially be
exposed to soil up to ten feet deep during routine construction activities.

Residential or commercial dwellings may hypothetically be located on or near the site in the
future. Currently, there is no significant exposure for commercial or residential receptors due to
emission from soil or gmundwater because the absence of off-site contamination.

Groundwater at the site is believed to be mostly limited to subsurface flow. Discharge of
groundwater to surface water is not likely especially since the nearest surface water body
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(Sulphur Creek) is located 0.2 miles south of the site. Groundwater at the site flows west toward
the San Francisco Bay. Therefore, exposure pathways for aquatic receptors, related to discharge
ofpotential contaminates, from groundwater to surface water are considered incomplete.

Based on the above analysis ofpotential on-site receptors and existing land uses of the site, the
following potentially complete exposure pathways were selected for quantitative evaluation in
this risk assessment:

c Inhalation ofAirborne Particulates and Volatile Emissions from Soil.Inhalation of
particulate-bound chemicals or impacted soil vapors by hypothetical future residents
(exposure to soil vapor emissions from indoor air and soil particulates from soil disturbing
activities), hypothetical on-site commercial workers (exposure to soil vapor emissions from
indoor air), and conskuction/excavation workers (exposure to soil vapor emissions and
particulates while working in trenches).

o Incidental Ingestion of Soil. Ingestion of soil-bound chemicals by constructior/excavation
workers (exposure in enclosed trenches) and hypothetical future residents (exposure from
residential soil disturbing activities);

o Dermal Contact with Soll. Absorption of soil-bound chemicals through the skin by
construction/excavation workers (exposwe in enclosed trenches) and hlpothetical future
residents (exposure from residential soil disturbing activities);

o Incidental Ingestion ofor Dermal Contact with Shallow Groundwaler. Incidental absorption
or ingestion of chemicals in groundwater by conshuctior/excavation workers (exposure to
groundwater seeps into trenches);

t Inhalation of Volatile Emissions from Shallow Groundwater.Inhalation of VOCs emitted
from groundwater by hypothetical future residents (exposure to groundwater vapor emissions
from indoor air), hypothetical on-site commercial workers (exposure to gloundwater vapor
emissions from indoor air), and construction/excavation workers (exposure to groundwater
vapor emissions while working in trenches).

The potential health effects associated with the human exposure scenarios described above were
quantitatively evaluated by comparing anall'tical site concentrations with appropriate ESLs. The
ESLs were developed by the Califomia Regional Quality Control Board San Francisco Bay
Region (RWQCB) to address environmental protection goals presented inthe Water Quality
Control Plan for the San Francisco Bay Basin (RWQCB 2003). The ESLs used in this report can
be found in Volume ll of Screening for Environmental Concerns at Sites with Contaminated Soil
and Groundwater prepared by the California Regional Water Quality Control Board's interim
final July 2003 report @WQCB 2003). For the purpose of this risk evaluation a series of
conservative ESLs for soil and groundwater were selected and can be directly compared to
analyical site concentrations collected at the site.
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3.1 RISK CHARACTERIZATION
Appropriately selected ESLs were used to compare soil, soil gas, and groundwater anallical
data with the potential human exposure scenarios mentioned above. The following sections
provide the results of these comparisons. Selected ESls used in comparing analytical soil, soil
gas, and groundwater data with potential human receptors are listed at the top of each respective
compmison table (Tables 2-1 to 2-3). The presence ofa chemical at concentrations in excess of
an ESL does not necessarily/ indicate that adverse impacts to human health or the environment
are occurring: this simply indicates that a potential for adverse risk exist and that additional
evaluation is warranted.

3.1,1 Groundwater Analytical Data
RM conducts quarterly monitoring of grourdwater wells at the site. Groundwater samples are
analyzed for TPH-g, BTEX compounds, and MTBE. Table 2- I is a compilation of groundwater
analytical data from the most rccent five monitoring events, which represent the 2003-2004
monitoring period. A map of groundwater monitoring well locations is presented in Figwe I .
Groundwater analytical data results were compared against selected ESLs protective of
residential and construction worker scenarios. As depicted in the CSM, potential exposure
pathways such as inhalation of groundwater vapors, dermal contact and incidental ingestion of
groundwater were considered (Figure 5). Groundwater analytical data resuits for chemicals that
exceeded the selected ESLs were bolded and/or shaded in Table 2-1.

ESLs protective of groundwater that is a current or potential drinking water resource were
selected as conservative screening levels for hypothetical future residents who maybe exposed
to groundwater. These ESL values come from Volume II of the ESL docurnent (ESL 2003), in
Table F-1a Groundwater Screming Levels -for groundwater that is a current or potential
drinking water resource. Concentrations that were above the selected TPH-g ESL (100 pg/L)
ranged from 120 pg& (MW-l) to 1,100 pell, (MW-2) during the most recent five monitoring
events. Concentrations above the selected MTBE ESL (5 pgll- ) ranged from 9.4 ltilL (A-7) to
170 pg/L OiIW-1) for the same period. These ESLs are considered conservative because
currently residential drinking water is provided by East Bay Municipal Utilities District (GTI,
1986). Also, due to the depth at which groundwater is first encountered (approx l0 - 12 ft bgs),
hypothetical future residents and commercial workers are not expected to encounter groundwater
directly

ESLs protective of groundwater that is not a current or potential drinking water resource were
selected as screening levels for constructior/hench workers who may directly encounter
groundwater seepage during trenching activities. These ESLs me listed in Table F-lb
Groundwater Screening Levels -for groundwater that is not a a#Tent or potential rlrinking
water resource (ELS 2003). Concentrations that exceed the TPH-g ESL (500 pgll-) ranged from
500 pgll- to 1,100 pgll- (MW-2) during the most recent five monitoring events. However, due to
the depth at which groundwater is first encountered (approx l0 - 12 ft bgs), hypothetical future
residents and commercial workers axe not expected to encounter groundwater directly. There
were no exceedances ofresidential or commercial ESLs from Table E-lu Groundwater
Screening Levels for Evaluation of Potential Indoor-Air Impacts.
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The presence of TPH-g and MTBE at these concentrations may not pose a health risk to potential
constructior/trench workers or hypothetical future residents. The RWQCB basis for the
residential TPH-g 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 meart to protect
organisms and habitat that currently do not exist at the site. Additionally, proper OSHA petsonal
protective equipment @PE) and limited exposure duration of hypothetical future
consffuctiodtrench workers may mitigate any potential adverse health effects.

3.1.2 Soil Anal$ical Data

As mentioned in Section 1.1.3, Delta conducted soil sampling following the removal of USTs,
product lines and dispenser islands during February and March of 2002 (Delta 2002). Soil
samples were analyzed for TPH'g, BTEX compounds, MTBE, and lead. Table 2-2 is a
compilation ofsoil anallical data, which represent the most recent soil data collection evgnt. A
map of soil sampling locations is presented in Figure 5.IaTable 2-2, soil analytical data results
were compared against selected ESLs (Tables K-1, and K-3 Direct Exposure Screening Levels,
ESL 2003) protective of construction/trench workers and hypothetical residential scenarios.
Potential exposure pathways such as dermal contact and incidental ingestion ofsoil were
considered (Figure 5). Soil analytical data results for chemicals that exceeded the selected ESLs
were bolded.

Concentrations ofbenzene, ethylbenzene, total xylenes, and TPH-g were above the selected
ESLS protective ofresidents in direct contact with potentially impacted soil however these
exceedances occurred at depths greater than 3 feet (Table 2-2). Hypothetical future residents of
the site would not be expected to encounter soil at depths geater than 3 feet during normal
residential soil disturbing activities. It should also be noted that currently there are no residents
on the site. No future plans have been made to develop the site at this time. As previously
mentioned the site has historically served as a commercial site and is currently completely paved
over. ESLs protective of construction workers in direct contact with soil were not exceeded,

3,1.3 Dual Phase Extraction Analytical Data
In the absence ofsoil vapor data, DPE data was used to evaluate potential impacts from volatile
organic compounds (VOCs) in soil. DPE includes the extraction of soil vapors as well as total
fluids ftom the site. The ESLs selected for this comparison comes from Table E-2 S/r allow Soil
Gas Screening Levels For Evaluation of Potential Indoor Air Impacls (ESL,2003).

As mentioned in Section 1.1.3, Delta conducted a DPE pilot test during November of 2002
(Delta 2003). DPE samples were analyzed for TPH-g, BTEX compounds and MTBE. A map of
the DPE sample locations is provided in Figure 4. Table 2-3 is a compilation of DPE anallical
data converted from parts per million by volume (ppmv) to micrograms per cubic meter (pglm')
for the purpose ofcomparison with appropriate ESLs. The equation used to convert units from
ppmv to pglm3 is found in the footnotes of Table H-3 Components for Deep Soil Ceiling Levels
(RWQCB 2003). In Table 2-3, DPE analytical data results were compared against selected ESLs
protective of indoor air for constructior/trench workers, hypothetical on-site commercial
workers, and hypothetical residential exposure scenarios (Figure 3). DPE anallical data results
for chemicals that exceeded the seiected ESLs were bolded and/or shaded.
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Concentrations ofbenzene, total xylenes, and TPH-g were above the selected ESLs protective of
residents exposed to potentially impacted indoor air (Table 2-3). Concentrations ofbenzene, and
TPH-g were above the selected ESLs protective ofconstruction workers exposed to potentially
impacted indoor air. Currently there are no ESLs that are protective ofoutdoor air potentially
impacted by VOCs. Construction workers would not be exposed to soil vapors from indoor air
but rather soil vapors emitting from trenches. In the absence of outdoor air ESLs the ESLs
protective ofindoor air were conservatively used to evaluate potential impacts to construction
workers. The exceedances of indoor air ESLs protective of construction workers may represent
an overestimation ofpotential health risks associated with the construction/trench worker
exposure pathway. Additionalln proper air-monitoring, personal protective equipment (PPE),
and limited exposure duration of hlpothetical future constructior/trench workers may mitigate
any potential adverse health effects.

It should be noted that at the time of the DPE test approximately 20 to 25 percort ofthe ground
surface at the site was dirt, rather than asphalt or concrete, allowing for increased infilfation.
The elevated concentrations ofbenzene and TPH-g may have resulted from the constituents from
the vadose zone flushing into the groundwater by increased infiltration ofprecipitation at that
time. The site has since been completely paved over.
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SIGIIOTFOUR Rccommendation$

4.1 RECOMMENDATIONS
Based on the findings ofthis report, it is concluded that the six criteria for closure as a low-risk
groundwater case as listed in the San Francisco Regional Water Quality Control Board
(SFRWQCB) lte terim Guidance Doc ment 1996 @ecember 8, 1995) have been adequately
addressed, as detailed below:

The leak has heen stopped and ongoing sources, including free producT, have been removed or
remediated:
The primary source(s) comprising offour USTs and associated dispensers and product lines were
removed from the site in 2002, and appropriately disposed offsite. Potential secondary sources
such as hydrocarbon-impacted soils were over-excavated from the UST excavation and dispenser
and product piping trenching, and appropriately disposed offsite.

The site has been adequa:lely charaaerized:
As discussed in Section 1.1.4, the extent of the residual traces ofthe dissolved phase
hydrocarbon plume at the site has been defined, and the lateral and vertical extents of
hydrocarbon impacts on onsite soils have been characterized. Residual traces ofthe dissolved
hydrocarbon plume are most likely limited to the immediate vicinity of the former onsite sources
areas such as the former locations ofthe UST complex and pump islands. Based on the
extensive hydrogeologic data collected from the site over the last 20 years and the most recent
cross-sections detailed in this report, the current number and placernent of monitoring wells is
appropriate for site characterization.

The dissolved hydrocarbon plume is not migating:
As discussed in Section 1.1.4.1, the dissolved hydrocarbon plume is not migrating.

No water wells, deeper dtinking water aquifers, surlace water or other sensitive rcceptors arc
likely to be impacted:
Based on the discussion in Sections 2.1.1 and 3.1.1, no water wells, deeper drinking water
aquifers, surface water or other sensitive recepton are likely to be impacted.

The site presents no signiftcant risk to hamaa health:
As discussed in Section 3.1, the site is unlikely to present significant risk to human health.
Should the site be developed for residential use in the future, an evaluation ofpotential exposure
to volatile emissions from the subsurface should be performed to assess the need (if any) for
further consideration (in terms of additional investigation, evaluation, engineering control, or
remediation) for protection of human health. Human health risk can be managed and adequately
mitigated by using the appropriate health and safety precautions for construction workers.

The site presents no significant risk to the environment:
Based on the discussion in Section 3.1, the site is unlikely to present sigrrificant risk to the
environment.
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Table 2-1
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

BP Service Station #5387
20200 Hesperian Blvd., Hayrvard, Califomia

TPH-g
/GRO
IrsJL)

Benz€ne
(pelL,

Toluene
(vgL)

Ethyl-
benzen€
(pslL)

Total
Xylenes
llslLt

MTBE
(ttgL)

Groundwater ESLS for Potential Drinking Water Sources

Direct Contact and lngestion Residential ESL5 (!rsll) 100 1.0 40 30 5.0
hhalation Residertial ESLS (ps{-) NA 530 500,000 14.000 150,000 24.000
lnhalation Cornmercial ESLs (Bs/L) NA 1.800 530,000 47.000 160.000 80,000
Groundwater ESLs for Noa Drinking Water Sources
Drect Contact Constuction Worker ESLs (uelL) 500 46 1 3 0 290 1800
Inhalation Reside[tial ESLS (os/LJ NA 530 500.000 14.000 150.000 24,000
Inhalation Connnercial ESLs (Fe/L) NA t,800 530,000 47,000 r60,000 80,000

Well
Number

Date
Sampled

Top of
Screen
(ft, bCs)

Bottom
of Screen
(ft, bgs)

Depth to
Groundwrter

(ft)

TPH-g
/GRO
fuetL,

Betrzene

$cJLl
Toluene
(pgL)

Ethyl-
beDz€ne

0lclLl

Total
XyleDes

0rstL)

MTBE
0rgl)

AR.I 0at|03 9.91 ND<50 ND<0.50 ND<0.50 ND<0,50 ND<o.50 4.7
06/21t03 10.30 ND<50 ND<0.50 ND<0.50 ND<o.50 NIXO.5O 1.6
09/Mt03
tt/t7 /03 I  l _ 1 3 ND<50 ND<0.50 ND<0.50 N80.50 ND<0.50 1.4
03/ovo4 10.0 35.0 9.00 ND<50 ND<o.50 ND<0.50 ND<o.50 ND<0.50 8.6

AR-2 0atv03 10.80 ND<50 ND<0.50 ND<o.50 ND<o.50 ND<o.50 0.75
06/21/03 I 1 . 1 4 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<0.50 6,0
09/04t03
ll/t7t03 12.08 ND<50 ND<0.50 ND<o.50 ND<o.50 ND<o.50 0-86
03/0u04 5.0 35.0 10.01 ND<50 ND<O.50 ND<0.50 ND<0.50 ND<o.50 ND<o.50

MW-l 02/fit03 9.'70 120 ND<0.50 ND<o.50 ND<0.50 ND<0.50 76
06/2'1/03 10.10 ND<500 ND<5.0 ND<s.0 ND<5.0 ND<5.0 170
09/04t03
| | /17t03 10.94 420 ND<O.50 ND<o.50 ND<o.50 ND<o.50 140

03/01104 5.0 30.0 8.85 ND<50 ND<o.50 ND<0.50 ND<0.50 ND<o.50 t4

MW-2 02/1U03 10.79 1.100 NFo.50 ND<o.50 ND<0.50 0.53 71
06t27/03 I1 .20 52n ND<o.50 ND<0.50 N'D<o.50 ND<o.50 45
09t04103 11 .84 500 ND<0.50 ND<o.50 ND<0.50 ND<0,50 28
lIt7/03 I1 .98 ND<o.50 ND<o.50 ND<o.50 ND<o.50
03/01/04 5.0 30.0 10,05 ND<0,50 ND<o.50 ND<o.50 ND<o.50 36

MW-3 o2Alto] 8,85 ND<50 ND<0.50 ND<O.50 ND<o.50 ND<o.50 ND<o.50
06/21/01 9 . 1 2 ND<50 ND<o.50 ND<0-50 Nk0.50 ND<0.50 0.61
09/M/03 9,85 ND<50 ND<0.50 ND<0.50 ND<o.50 ND<0.50 ND<0.50
tIt1/01 9.93
03/ot/04 5.0 30.0 't.95

02/l I to3 1 1 , 8 2 ND<50 ND<o.50 ND<0.50 ND<0.50 ND<o.50 0.53
06t21t03 12.t2 ND<50 ND<0.50 ND<0-50 ND<0.50 ND<o.50 NFo.50
09t04/03
11J17t03 13.09
03/01/04 10.0 35.0 10.95 ND<50 ND<o.50 ND<0.50 ND<0.50 ND<0.50 ND<o.50

A-5 0atl/03 11.31 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<0.50 0.97
06t2'7/03 I 1 .55 NB5O ND<0.50 ND<0.50 ND<0.50 ND<0.50 0,98
09/u/03 t2.21 ND<50 ND<0.50 ND<o.50 ND<o.50 ND<0-50 0 5 0
tt/t'7t03 t2.3'7
03/ot/04 10.{.) 31 .5 10.90 ND<s0 ND<0-50 ND<0.5{) NU<0.50 NU<0.J0 o.'71
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20200 Hesperian Blvd., Hay"ward, California

TPH-g
/GRO
(vsJLl

BeDzene
(re/L)

Toluene
(pcll-)

Ethyl-
benzene
(trdLl

Total
Xylenes
hrstLl

MTBE
$!elL\

Groundwater ESLs for Potential Drinking Water Sources

Direct Contact and Insestion Residential ESLs (usll) 100 1.0 40 30 5.0
lnhalation Residential ESLs (rtgl|-) NA 530 s00,000 14.000 r50.000 24.000
lahalation Connnercial ESLS ([c/L) NA 1.800 530,000 47.000 160.000 80.000
Groundwater ESL8 for Non Drinkinq W.t€r Sources

)ir€ct Contact Conshuction Worker ESLS ([p/L) 500 46 130 290 1800
lnhalation Residential ESLs (usll) NA 530 500,000 14,000 150,000 24.000
lnhalation Commercial ESLS (usll) NA 1,800 530,m0 41,000 160,000 80,000

Well
Numbei

Dat€
SaDpled

Top of
Screen
(fq bct

Bottod
of Screen
(ft, bes)

Depth to
Gioundwater

(fD

TPH-g
/GRO
(tLgL)

Benzen€

fuctl-)
Toluene
(tLelL)

E.hyl-
benzene
(ttgL,

Tot!l
Xylenes
$tc/L)

MTBE
(pclL')

A-6 02/ll/03 | .2r ND<50 ND<0.50 ND<0.50 NXo.50 ND<0.50 ND<0.50
06t27/03 I t_60 ND<50 ND<0.50 N.D<o.50 ND<o.50 ND<o.50 ND<0.50
09/04/03 l1 ' ra ND<50 ND<o.50 I{D<o.50 ND<0.50 ND<o.50 ND<0.50
tt/t1/03 12.44
03t01/04 10.45

A-7 02nl/03 t2.35 54 ND<o.50 ND<o.50 ND<o.50 ND<0.50 2l
06t27103 t2.95 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<o.50 9.4
09tM/03 13.59 ND<50 ND<0.50 ND<0.50 ND<o.50 ND<0.50 3.4
t|17/03 l1.84 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 1.4
03/0t/04 10.0 35.0 t2.65 ND<50 ND<o.50 ND<o.50 ND<0.50 ND<0,50 l . l

A-8 021t1/01 9.90 ND<50 ND<o.50 ND<0.50 ND<o.50 ND<o,50 ND<0.50
06t27/03 9.'73 ND<50 ND<o.50 ND<o.50 ND<o.50 ND<o.50 ND<o.50
09/04/03 t0.32 ND<50 ND<0.50 ND<o.50 ND<o.50 NXo,50 ND<o.50
tl/ l7l03 10.55
03/0rlM 10.0 35.0 8 .51 ND<50 ND<O.50 ND<0.50 ND<o.50 ND<o.50 0.76

A-9 02/t|03 10.91 ND<50 ND<o,50 ND<0.50 ND<0.50 ND<0.50 ND<o.50
06/2'7103 | | .41 ND<50 ND<o.50 ND<0-50 ND<0-50 ND<0.50 ND<0.50
09/04103 l?.00 ND<50 ND<O,50 ND<0.50 ND<0.50 ND<0.50 ND<o,50
t|17103 12 . l 8

03t0|M 10.0 35.0 10.30 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<0.50 0.50

A-10 0arr03 12.21 ND<50 ND<0.50 ND<0.50 ND<0.50 ND<o.50 1.9
o6t2'7to3 12.66 ND<50 ND<0.50 ND<o.50 ND<0.50 ND<o.50 0.99

09tMt03 l 3 .31 ND<50 ND<o.50 ND<o.50 ND<o.50 ND<o.50 L I
ru11t03 13.21
03/ol/04 11 .55

Notes:

Table 2-1
Comparison of Groundwater Analytical Data with Selected Groundwater ESLs

BP Service Station #5387

Bolded anal)tical data indicates an exceedance of the residential direct exposure and ingestion groundwater ESLS. ESLS selected fmmVolllofthe ESL
doctrment (ESL 2003),Table F-la Groundwaler Screening L*els - for grotndwqler thal is a cltrrent or potenlial drinking water resource.

Bolded aDd shaded analyical data indicates an exceedance ofthe constuction worker dircct exposure grcundwater ESLS. ESLS selected from Vol ll of

th€ ESL documenr (ESL 2003), Table F-lb Cmundtealer Screening Levels -lor groundwaler lhot is nol a clrrenl or polen

bgs
ESL
ft
MTBE

tlClL
ND<

= Below grcund surface
= Enviroomental Screening Level
= Feet
= Methyl tertiary butyl ether
= Microgrms per liter
= Not Detected at or above the reporting limit

TPH-g/GRO = Total Petroleum Hydrocarbons as gasolindcasoline Range Organics
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TABLE2-2
Soil Sample Analytical Results

BP Service Station No. 5387
20200 Hesperian Blvd. Hayward,Califomia

Notes:
Bolded anal)tical data indicates an exceedance ofthe residential direct exposure to soil ESLs. Samples that wgre noII detect but with
reportirg fimits geater than ESLS s€lected ftom Vol II ofthe ESL document (ESL 2003'),TableK-l, Direa- Exposure Screening Levels -

Residential Erposure,Scer,dnb . Dir€ct exposwe ESLS protective ofcoNtruction workers (Table K-3, ESL 2003) wer€ not €xc€eded.

ESL = Environmental Scree[ing Level
ft = F€et
MTBE = Methyl tertiary butyl ether
mg,&g = Milligrams per kilogram
ND< = Not Detected at or above the reDortiDs limit
NA = Not analyzed
TPH-g/GRO = Total Petroleum Hydrocarbons as gasoline/Gasoline Range Organics
Reference: D€lta Environmental Consultants, Inc,, 2002. Tank Bastn, Product Ltne and. Dispenser Island Sampling Resxlts-

Sample ID Date
Deptb

(ft)
Benzetre
(nc/ke)

Toluetre
(mgkc)

Ethyl-
benzene
(mplks\

Total
Xylenes
lms/ks)

TPH-g/GRO
(nC/kC)

MTBE
(mc/kc)

Lead
(mgks)

Residential ESL (mg/kg) 0 _ 1 8 r30 8.7 54 500 3 l 255

CorstructioD Worker ESL Imcftc) 650 400 420 2,300 2,800 150

DisDenser lslend SrmDles
DP-l-3.5 02/0U02 0. t9 1.6 0.47 2.8 l 6 0.27 ND<IO
DP- l-7 02/0t/02 7.0 ND<1.0 36 t< 140 1,800 l 9 ND<10
DP-24 02/0t/02 4.0 ND<0.0050ND<0.0050ND<0.0050 ND<0.0050 ND<o.50 ND<o.0050 ND<10

DP-3-3.5 02t0t/02 3.5 ND<0.0050ND<o.0050ND<o.0050ND<o.0050 ND<0.50 ND<o.0050 ND<10
DP-4-4 02t01/02 4.0 ND<0.0050ND<o.0050ND<0,0050ND<o.0050 ND<o.50 ND<0.0050 ND<10

Product Line SamDles
PL-1-4.5 02t01/02 4.5 ND<0.0050ND<o.0050ND<o.0050ND<0.0050 ND<0.50 ND<0.0050 ND<IO
Pt-2-5 o2t0t/02 5.0 0.0060 0.014 ND<o,0050 0.0080 ND<0.050 0.033 130

Irtrk Brsin SamDl€s
usT-1-14 o2t0t/02 14,0 ND<0.025 ND<o.025 ND<o.025 0.o29 8.1 ND<0.0050 ND<IO
usT-2.14 02/0|02 14.0 ND4.50 ND<o.0050ND<0.0050 0.025 t .4 0.50 ND<I2
usT-3-14 02tot /02 14.0 ND<0.025 0.041 ND<o.025 ND<o.025 0.16 0.6'l ND<I2
usT4-14 02t01/02 14.0 ND<0.0050ND<o.0050ND<0.0050ND<o.0050 ND<o.50 ND<o.0050 ND<10
usT-5-14 02/05t02 14.0 ND<0.050 0.099 0.23 0.050 56 1.2 ND<IO
usT-6-14 02t05/02 14,0 ND<0.050 0,28 0.'70 ') ', 100 0.74 20
usr-7-14 02/06t02 14.0 ND<0,050 ND<o.050 0.18 ND<o.050 42 1 . 5 ND<IO
usT-8-14 02/06t02 14.0 ND<o.050 0 . 1 8 0.49 0.o73 I  t 0 2.O ND<IO

Over-excavation Results
oE-DP-t -12 t2/06/02 t2 .o ND<).50 o.76 2 . 1 2.5 360 0.85 ND<I O

OE-DP-l-12.3 t2/06t02 1 2 . 3 0_13 0.42 0 . 1 5 0 . 1 2 0.59 ND<I2
usr-5- l5 02/07 /02 15.0 ND<0.050 0.080 ND<O.050 ND<0.050 45 0.41 ND<I O
usT-6-15 02/07t02 l 5 .0 ND<0.050 0.87 0,80 0.70 270 0.22 ND<I O
usT-7-15 02/0'7 /02 15,0 ND<0,050 0.065 0.23 0 , 1 2 50 0.53 ND<IO
usT-8-15 02/0'7 /02 15.0 ND<0.050 0.081 0.086 0,28 43 ND<I O
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Table 2-3
Dual Phase Extraction Analytical Data

BP Service Station #5387
20200 Hesperian Boulevard

Havward. Califomia

Noies:
Bolded analytical data indicates an exceedanc€ ofthe rcsidential soil gas screening levels. ESLS selected from Vol Il of
the ESL docurnent (ESL 2003), Table E-2
Bolded aDd shaded analyical data indicates an exceedance ofboth the commercial and residential soil gas screening
levels. ESLs selected from Vol II ofthe ESL document (ESL 2003), Table E-2
* = Gasoline Range Organics (C6-C10). The molecular weight ofgasoline (103 grams) calculated by avemging the
molecular weight ofbenzene (C6) and napthalene (Cl0).
I = Chrcmatogram Pattem: Casoline C6-Cl0
2 = Hydrocarbon pattem is present in the requested fuel quantitation range but does not resemble the pattem ofthe
requested fuel.
ESL - Envircnmenial Sqee[ing Level
TPH = Total Petroleum Hyd(ocarbons
MTBE : Methyl tertiary butyl ether analyzed by EPA Method 80218 unless otherwise noted

!r/mr = Micrograms per cubic meter
NA = Not analyzed
ND< = Not Detected at or above the reporting limit
Referenc€: URS.. 2003. Results ofa Dual Phase Eilraclion Tesl.

Well
Number

Date
Sampled

Benzcne

(pgim')

Tolu€ne
(pelm1

Ethyl-
betrzene
(pglm')

Total
Xyletres
(rrg/n 1

Gasoline Ratrge
Orgatrics*

(Fgl-t)

MTBE
(pgr-1

Residential ESL ([s,/m") 84 83.000 2,200 21.000 10.000 9.400
Commercial ESL (pglm' 280 230,000 7.400 58,000 29,000 31.000

MW-2 tvMl02 ND<l0l ND<104 ND<102 1.460 ND<10.314 5t4

l o9/02 ND<l0l ND<104 ND<I02 9 1 6 ND<10.314 ND<514

AR-z tt/04to2 ND<l01 ND<104 ND<102 2,256 12.4631 955

I It09to2 ND<l01 ND<104 ND<102 |  1'r5 t 1.028

EP-I lU04/02 NA NA NA NA NA NA

tU09to2 5.3',15 t  |  ? t 26,542 3.673

X\env\waste\BPcEM\Sites\Scott Robinson\Paul Supple\Sit€ Closure\Report Tables I of I
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April 6, 2004

Scoft Robinson
hoject Manager

SHTTO:

DATE:

CStfMEHfS:

€lfrEffiDOl{:

Re: First Quarter 2004 Groundwater Monltoring Report
ARCO Service Station #5387
20200 Hesperian Blvd
Hayward, California
IJRS Project #384S67t6

Dear Mr, Seery:

on behalfofAtlantic Richfield company (ARCO - a Bp affiIiated company), uRS corporation
(rRS) is submitting the First Quarter 2004 Groundwdrer Monitoring Repo for ARCO serrice
Station #5387, located at 20200 Hesperian Boulevard, Haywatd, Califomia.

Ifyou have any questions regarding this submissiotr, please call me at (510) g7+32g0

Sincerely,

T'RSCORPORATION

Mr. Scott Seery
Alameda County Health Care Services Agency
I 131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502457i

fuZ---^\ \**4
( Jprnes F.
\Jeniorc

nes F. DurkirL CJIg.
enior Geologist

Enclosure: First Quarter 2004 Gromdwater Monitoring Repot

cc: Mr. Paul Supplg ARCO, (electronic copy uploaded to ENFOS)

URS Cofporatioh
1333 Broadway, suite aoo
OEkland, CA 946X2-1924
Tel: 510.a93-3600
Fai: 510.874.3264

>' Ns. 759



Date:

Quarter:

April 6, 2004

1Q 04

ATLANTIC RICHF'IELD COMPANY QUARTDRLY GROUNDWATER MONITORING REPORT

Former Facility No.: 5387 Address: 20200 Hesperian Boulevaxd, Halward, Califomia

ARCQ Environmental Business Manager:

Consulting Co./Contact Person:

Consultant Project No. ;

Prtnary Agency:

WORK PERFORMED THIS QUARTER

Paul Supple

URS Comoration / Scott Robinson

Alameda Cormty Health Care Services Agency (ACHCSA)

(First - 2004):

l. Performed first quarter groundwat€r monitoring event on March 1, 2004.

2. Prepared and submitted frst quarter 2004 grorurdwater monitoring report.

3. Performed well survey at the site on February 23, 2004 (Attachrnent D).

WORK PROPOSED FOR NEXT QUARTER (Second - 2004):

l. Perform second quarter 2004 groundyvater monitoriug event.

2. Prepare and submit second quarter 2004 groundwater monitoring report.

3. Peform well reoairs on A-5.

Current Phase ofProject: GW monitoring/sampling

Frequency of Groundwater Sarpling: Quarterly: Wells MW-1, MW-2, AR-1, AR-2, A-7

Semi-armually (1" and 3'o Quarters): Wells 44, A-5, A-8, and A-9

Annually (3'd Quarter): Wells MW-3, ,{-6, and A-10

Frequency of Groundwater Monitorlng:

Is Free Product (FP) Present On-Site:

Current Remediation Techniques:

Approximate Depth 1o Groundwater:

Grourdwater Gradient (direction):

Groundwater Gradient (magnitude):

38486726

f)rre rtprlw

No

Natural Attenuation

7.95 ft (Mw-3) to I2.65 ft (A-7)

West

0.008 feet per foot

X:\n eny\ wstetBP GEMSitesA.oft Robinson\Poul Supple\s387tMonitorinC\Qt. 1,1004\Qa/- RepoA53E7 QMR IQ01.do.



DISCUSSION:
Gasoline range organics (GRO) was detected above the laboratory reporting limit in one ofthe nine wells sampled
tJfs quarter at a concentration of 890 pg/L 0\aW-2). Benzene was not detected above the laboratory reporting limit
in any ofthe wells sarpled this qua.rter. Methyl-t€rt-butyl ether (MTBE) was detected above the laboratory
reporting limit in seven ofthe nine wells sampled this quarter at concentations ranging from 0.50 pgll- (A-9) to 36
pgll (MW-2). Tert-amyl methyl ether (TAME) was detected above the laboratory reporting limit in one well at a
concentration of 6.2 Fg,{. (MW-2). Tert-butyl ether (TBA) was detected above the laboratory reporting limit in one
well at a concentraiion of 49 pg/L (MW-2).

Hydrogen Peroxide Injections were conducted in wells AR-I, AR-2, MW-I, MW-2, and A-7 on December 16,
2003. Baseline Natural Atienuation Parameters for these wells were collected on November 17, 2003 and agarn on
March 1, 2004 (Table 4). Peroxide injections were conducted rmder pressure for wells MW-1 and MW-2. Field
notes fof the injection event are presented as Attachment F.

Hydrogen peroxide injection did not have a uniform effect on contaminant concentrations in the injection wells:
o MW-1: GRO and MTBE decreased.
o MW-2: GRO increased, MTBE decreased, TBA increased and TAME did not change.
o AR-l: MTBE increased.
. AR-z: MTBE decreased slightly
. A-7: MTBE decreased slighdy

Natural attenuation parameters did not exhibit any conclusive trends. Dissolved oxygen concentrations increased
for AR-2 and MW-1, decreased for AR-l and stayed constant for MW-2 and A-7. With the exception of AR-l
during the March 2004 monitoring event, aerobic conditions prevailed in all injection wells.

ATTACHMENTSI
. Figure I - Groundwater Elevation Contour and Analyical Summary Map - March 1, 2004
. Table I - Gror.rndwater Elevation and Analytical Data
r Table 2 - Grorurdwater Flow Direction and Gradient
o Table 3 - Fuel Oxygenate Anal)'tical Data
r Table 4 * Groundwater Analytical Data Bioremediation Param€ters
. Attachrnent A - Field Procedures and Field Data Sheets
. Attachment B - Laboratory Procedures, Certified Analytrcal Reports and Chain-of-Custody Records
. Attachment C - EDCC Report and EDF/Geowell Submittal Conlirmation
. Attacbment D - Well Survey Data Sheets
. Attachment E - Hydrogen Peroxide Injection Field Notes
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April 2,2003

Mr. Paul Supple
Atlantic Richfi eld Company
P.O. Box 6549
Moraga, California 94570

Subject: Results of a Dual Phase Extraction Test
ARCO Service Station #5387
20200 Hesperian Boulevard
Hayward, California
URS Project #38486037

Dear Mr. Supple:

On behalf of Atlantic Richfield Company (ARCO - an af{iliated company of the Group
Environmental Management Company), URS Corporation ([JRS) is submitting this report to
document the results ofa dual phase extraction (DPE) pilot test at ARCO Service Station #5387,
located at 20200 Hesperian Boulevard in Hayward, California (the Site, Figure 1). The DPE pilot
test was conducted on November 4 through November 9, 2002. The purpose of the pilot test was
primarily to mitigate soil and groundwater impacted by hydrocarbons and methyl tertiary butyl
ether (MTBE) at the site and secondarily to evaluate the applicability and effectiveness ofDPE
technology as a long term mitigation process ifneeded. A summary ofprevious investigations
and the pilot test set-up and results are described below.

SITE HYDROGEOLOGY AND PREVIOUS INVESTIGATIONS
The dominant site lithology is a sequence of dark clays grading into sands and gravels at depth
greater than 20 ft bgs. Groundwater flow is generally to the west, and groundwater depth is
typically approximately 12 feet bgs (Groundwater Technology, 1986). The site is located 0.2
miles north of Sulphur Creek in San Lorenzo and approximately 2.5 miles east of San Francisco
Bay.

An aquifer pumping and recovery test was performed at the site by Geostrategies, Inc. on
October 13 and 14, 1992 utilizing recovery well AR-1. GeoStrategies evaluation ofthe step-
drawdown test suggested that a pumping rate of 3 gallons per minute (pm) would be the optimal
discharge rate for the constant rate test. Maximum observed drawdown in the pumping well was

X\,env1_waste\BP GE![Sires\Scoll Robi.son\Paul Supde!$a DPBDPE ReportDPE Test - 5387 Fiml.doc
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12.06 feet. Calculated transmissivity values from the field data plots ranged between 4,147
gallons pe^r day per foot ($d/ft) to I 1 ,000 gpd,/ft. Storativity ranged between 1 .09 x l0* and
992 x 70'' . Storativity values appear to represent an aquifer that is unconfined to semi-confined.
The maximum drawdown was seen in well A-7 at 0.55 feet below initial waterlevels. Well A-7
is approximately 80 feet downgradient from the pumping well AR-1. Finaliy, the well efficiency
was calculated tobe 76.5Y:o at a constant discharge rate of 3 gpm. Low well effrciurcy of well
AR- I may be a function of the fine grained nature of the aquifer in the area around the well
(GeoStrategies, I 993).

GeoStrategies performed two vapor extraction tests (VET) and one vapor extraction/air sparging
test (VEAT) at the site on March 24, 1993. A fourth VET was performed on August 13, 1993 at
the site. These tests were performed on four distinct groups ofwells. The effective radius of
influence was estimated to be 20 feet. The calculated hydrocarbon removal rates for these tests
ranged from 11 lbs/day to 60.7 lbs/day.

SYSTEM SET.UP
The DPE pilot test was conducted using a trailer mounted Solleco 400 ACFM Liquid Ring
Thermal Oxidizer connected to extraction wells MW-2 and AR-2, and extraction pipe EP-1
(Figure 2). The DPE system is capable of generating flow rates up to 200 cubic feet per minute
(cfrn) and vacuums up to 27 inches of mercury (inHg). The thermal oxidizer was used to abate
extracted soil vapors in accordartce with permit conditions established by the Bay Area Air
Quality Management District (BAAQMD).

Extracted groundwater was temporarily stored onsite in a 6,900 gallon Baker tank and later
disposed of at Romic Environmental (groundwater waste manifests are located in Attachment E).

DPE PILOT TEST
The DPE pilot test was performed by extracting soil vapors and total fluids with a one inch hose
placed inside of monitoring wells MW-2, AR-2 and extraction pipe EP-l (Figure 2). Well MW-2
is a 2-inch diameter well installed 12 feet southwest of the northem dispenser island (dispenser
one). Well MW-2 is screened from approximately 5 to 30 feet bsg. Well AR-2 is a 6-inch
diameter well installed ten feet north of MW-2. Well AR-2 is screened from approximately 5 to
35 feet bsg. Soil boring and well construction logs are located in Attachment A. Extraction pipe
EP-l is 2 inch diameter T-shaped PVC pipe located to the southwest of dispenser one. EP-l
extends vertically 7 feet below ground surface and then corurects to the screened horizontal T-
section that is 5 feet long. EP-l was installed in Februxy 2002 during the over-excavation of 40
cubic yards of soil to the southwest of dispenser one.

The DPE test was conducted between November 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 November 4,
the system was delivered to the site and hooked up to the three extraction points described above:
MW-2, AR-2, and EP-l. On November 6, 2003 a URS technician shut the system down due to a
high level of accumulated water in the holding tank. The system was started up again on
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November 7, 2002 with all three extraction points operating after another Baker Tank was
delivered.

Field data was collected from the extraction unit and from selected wells to assess influence from
the system (see bullet items below). Vacuum data could not be collected for any of the extraction
wells because well caps fitted with a magnehelic gauge did not fit inside the well boxes. Prior to
the start of the pilot test, depth{o-groundwater measurements were collected in monitoring wells
AR-2 and MW-2. No groundwater measurements were collected from extraction pipe EP-l
because the pipe runs horizontally above the groundwater table.

The following data were recorded periodically on field activity sheets (Attachment B) during the
pilot test:

r Total system groundwater recovery rates in gallons.

r Total system operation in horns.

o Total influent system vacuums in inches of mercury (inHg).

o System influent hydrocarbon vapor concentrations in parts per million by volume (ppmv).

r Photo lonization Detector @ID) readings on vapor from extraction points MW-2, AR-2, and
EP-1.

Soil vapor influent samples were collected at the initial startup ofthe system and at the end of the
test. Samples were not collected at the mid-point of the test because the system was not running.
Samples were submitted to a Califomia State Certified laboratory, Sequoia Anallical
Laboratory in Morgan Hill, California for analysis. Vapor samples were analyzed for total
petroleum hydrocarbons as gasoline (TPHg) by EPA Method 80158, benzene, toluene,
ethylbenzene, total xylenes (BTEX), methyl tert-butyl ether (MTBE) by EPA Method 8020. A
summary ofthe air anallical results are tabulated in Table 1. Laboratory analyical reports and
chain-of-custody documentation are presented in Attachment B.

Grourdwater analytical results from third and fourth quarters 2002 were used in an effort to
provide a representative estimate of the hydrocarbon mass (including MTBE) removed from
extracting groundwater. These results are tabulated in Table 2. Laboratory analytical reports and
chain-of-custody documentation are presented in Attachment D.

Dillard Environmental removed a total of 12,300 gallons of water from the site and transported it
to Romic Environmental Technologies Corporation in East Palo Alto, Califomia for disposal.
Copies of the waste manifests are located in Attachment E.

RESULTS AND DISCUSSION FOR DPE PILOT TEST
Based on a pump performance curve (Attachment F), the vapor flov/ rate was approximately 300
ACFM during the test. The total vacuum for the system ranged from 20 inHg to 22 inHg with an
average system vacuum of 20.75 inHg. Based on the laboratory results, the influent TPHg vapor
concentrations during the test ranged from 2.9 to 20 ppmv for well AR-2 and remained below the
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detection limit of 2.5 ppmv for well MW-2 (Table 1). A vapor sample collected from EP-1 the
end of the test reported 200 ppmv. Assuming the molecular weight for gasoline to bel00 grams
during the pilot test a total of 9.3 pounds of TPHg and 0.05 pounds of MTBE were removed as
vapor.

During the pilot test, approximately 12,300 gallons of groundwater was extracted at an average
rate of 1.71 gpm. Approximately 0.06 pounds of TPHg and 0.01 pounds of MTBE were removed
from grotrndwater during the pilot test (Table 2). MTBE detections at AR-2 decreased from 4.43
pgll- to below the detection limit of 5.0 pg/L from third to fourth quarter (after the DPE test). Well
MW-2 showed an increase in MTBE from 228 ps/L to 529 pgil- from third to fourth quarter 2002.
The results {iom the oilot test are summarized below:

EP-l, MW-2 and AR-2
PILOT TEST RESULTS SUMMARY

Approximat€
Total Hours

Operated
(hours)

Totsl Water
Discharge
(gallons)

Averag€
Wat€r

Flowrate
Gpm)

Total TPHg
Extracted in
Groundwater

(lbs)

Total MTBE
Extracted in

Groundwater
0bs)

Total TPHg
Extracted as

Vapor
(tbs)

Total MTBE
Extracted as

Vapor
(lbs)

120 12,300 1;7  r 0.07 0.01 9.36 0.060
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CONCLUSIONS
In conclusion, the test results indicate limited success using DPE on wells MW-2 and AR-l to
mitigate soil and groundwater impacted by hydrocarbons and MTBE. The recent increase in
concentrations of MTBE at AR-1, MW-1, and MW-2 may be the result of constituents from the
vadose zone being flushed into the groundwater by increased infiltration of precipitation.
Approximately 20 to 25 percent of the ground surface at the site is now dirt rather than asphalt
and concrete allowing for increased infiltration. The dirt areas were left after the removal of four
underground storage tanks, product lines, and dispensers in February 2002.

Possible futwe corrective action activities for this site could include 1) interim groundwater
extraction by a vacuum truck, 2) Soil Vapor Extraction (SVE) or 3) the addition ofa chemical
oxidant to increase dissolved oxygen (DO) concentrations beneath the site and thus increase the
biological degradation of contaminants. Wells to be considered in frrture corrective action
activities are MW-1, MW-2, AR-I, and AR-2. Continued quarterly groundwater sampling is
recommended to monitor MTBE and hydrocarbon concentration trends. Analysis of
bioremediation paramoters (DO, alkalinity, nitrate, sulfate and ferrous iron) could be added to the
next quarterly groundwater monitoring event to better evaluate the affects ofnatural attenuation
at the site.

If you have any questions regarding this submission, please call (510) 87 4-3280.

Sincerely,

URS Corporation

Scott Robinson
Project Manager

Erin Gamer, CHG 0243
Proiect Director

Attachments: Figure 1 - Site Location Map
Figure 2 - Well Location Map
Table I - Pilot Test Air Anal''tical Data
Table 2 - Groundwater Analyical Data
Attachment A - Soil Boring/Well Construction Logs
Attacbment B - Field Data Sheets
Attachment C - Ah Sanpling Certifred Analytical Reports ard Chain-of-Custody Records
Attachment D - Third & Fourth Quarter Certifled Analytical Reports and Chain-of-Custody Records
Attachment E - Groundwater Waste Manifests
Attachment F - Purno Performance Curve

Mr. Amir Gholami, Alameda Couuty Health Care Services Agency, I 13 t Harbor Bay Parkway, 2d Floor,
Alameda, CA 94502
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Delta
EnvirodnrGntaI
Consullanls. lnc.

March 1, 2002

3164 Gold Camp Drive
Suite 200
Bancho Cordova. CA 95670-6021
u,s.A,
9161638-2085
FAX:916/638-8385

Mr. Robert Weston
Alameda County Health Care Services Agency
Department of Environmental Health
1131 Harbor Bay Parkway, 2d Floor
Alameda, CA 94502

Subiect: lrankBasrn, Product Line and Drspenser /s/and Sa mpling Resufts
ARCO Station No. 5387
20200 Hesperian Boulevard
Hayward, Califomia
Delta Proiect No. D000-318

Dear Mr. Weston:

Delta Environmental Consultants, Inc. (Della) has been authorized by Atlantic Richfield Company to
conduct soil sampling during the removal of the underground storage tanks (USTS), product distribution
lines, and product dispenser islands at ARCO Service Station No. 5387, located at 20200 Hesperian
Boulevard, Hay1lvard, Califomia (Figure 1). Site detiails are illustrated in Figure 2. This report
summarizes the sampling activities and analytical results for samples collected during the UST, product
line and dispenser removal activities. Field activities were performed in accordance with Delta's field
melhods and procedures ouflined in Enclosure A.

Underqround Storaoe Tank Removal

On Fetruary 1, and 5 through 7, 2OO2. lout USTS (12,m0; 10,000; 8,0@; and 6,000 galon) were
excavated and inspected upon removal. Paradiso Mechanical, Inc. was conlracted by Atantic Richfield
Company to obtain all necessary tank removal permib, mak€ all required preliminary notifications, and to
clean, remove and dispose of the USTS. ECI Services transported the tanks to their facility in Richmond,
Califomia under a uniform hazardors waste manifest. Pertinent information concerning the UST
removal activities is summarized b€lol,i/: Copies of the Uniform Hazardous Waste Manifests are included
in Enclosure B.

Lead Agency: Alameda County Healih Care Services Agency
Agency Contact Name: Robert Weston
Agency Phone Number: (510) 567-6781
UST Cleaning Contractor: Paradiso Mechanical, Inc.

2600 Williams Street, San Leandro, CA 94577

Final Disposition of Rinseate: Romic Environmental, 2081 Bay Road, East Palo Alto, CA 94303

Final Disposition of USTS: Ecology Control Industries, 255 Parr Blvd., Richmond, Califomh

Due to the locations of sparging wells AS5 and AS-8 and vapor extraciion well AV-3 near th6 UST basin,
the wells were permitted for and abandoned by grouting methods. A well abandonment completion letter
is cunently being prepared.

Providing a Competil ive Edge



Mr. Robert Weston
Alameda County Health Care Services Agency
Department of Environmental Health
March 1, 2002
Page 2

Product Lines and Dispenser lslands Soil Samplino Results

A Delta representative was on site March 1, 2OO2 to conduct soil sampling during product line and
dispenser removal activities. A representative from Alameda County Health Care Services Agency
(ACHCSA) was on site to observe the sampling. Soil samples were collected beneath the dispensers

. following their removal. Dispenser soil samples DP-1 through DP-4 were collected at depths ranging
from 3.5 to 7.0 feet below surface grade (bsg). Product line soil samples PL-1 and PL-2 were collected
within the product line aench al depths ranging from 4.5 to 5.0 feet bsg. The soil sample locations are
shown in Figure 3.

Soil samples were submitted to Sequoia Analytical Laboratory (Sequoia) in Sacramento, California for
chemical analirses of benzene, toluene, ethylbenzene, and total xylenes (BTEX) and total petroleum
hydroc€rbons as gasoline (TPHg) using DHS LUFT method, tert-butyl alcohol (TBA), di-isopropyt ether
(DIPE), ethyl tert-buty ether (ETBE), ethanot, and methyl tertiary butyt ether (MTBE) using EpA
Method 82608, and total lead using EPA 600Ofi0O0 Series Methods. Soil sample analytical results are
summarized in Tables 1 and 2.

Total petroleum h$rocarbon as gasoline @ncentrations were reported in soil samples DP-1-3.5 at
16 mifligrams per kilogram (mg/kg) and DP-1-7 at 1,800 mg/kg. Benzene concenlrations ranged from
0.0060 mg/kg in soil sample PL-2-5 to 0.19 mg/kg in soit sample DP-1-3. Methyl tertiary buty ether
concentrations ranged from 0.033 mg/kg in soil sample PL-2-5 to 19 mg/kg in soil sampl6 Dp-1-7. A
copy of the laboratory analytical reports with chain-of-custody documentation is included in Enclosure C-

Underqround Storade Tanks Samplinq Results

A Delta rePresentative was on site February 1 and 5, 2002 to conduct soil sampling following the removal
of the USTs. A representative from ACHCSA was on site to observe lhe sampling. Soil samples w€r6
collected at approximately one foot beneath the USTs following their removal. Tank samples UST-1-14
through UST€-14 were collected at a depth of approximately ,t4.0 feet bsg. The soil samples were
submitted to Sequoia for analyses ot TPHg, BTEX, MTBE, TBA, D|PE, ETBE, ethanol, and total bad
using the previously described methods. The soil samfle analytical results are summarized in Tables 1
and 2- The sample locations are sho\,\rn on Figure 3.

Total petroleum hydrocarbon as gasoline concentrations ranged from 0.76 mg/kg in soil sample
UST-3-14 b 110 mg/kg in soil sample UST-&4. The laboratory did not detect benzene concentralions at
or above the laboratory reporting limits. Methyl tertiary hrtyl ether concentrations ranged from
0.50 mg/kg in UST-2-14 to 2.O mgkg tn UST-8-14. A copy of the taborat'ory analytical reports with
chain-of-custody documentation is included in Enclosure C.

Over.€xcavation and SamDlinq

Following receipt of the analytical results from the February 1, 2002, sampling event, Delta was on site
February 6 and 7,2002, to observe and direct the over-excavalion of the upper two feet of soil from
beneath the former 6,000 and 8000{allon USTS and limited over-excavation of soil in the area of
dispenser one (DP-1). Approximately 60 and 40 cubic yards of soil were over-excavated from the tank
basin area and around DP-1, respectively. Following completion of the over-excavation actjvities,
confirmation soil samples usr-5-15 through usr-815, OE-DP-1-12 and OE-DP-1-12.3 were co ected
from the base of the over-excavations. The soil samplos were submitted to Sequoia for analyses of



Mr. Robert Weston
Alameda County Health Care Services Agency
Department of Environmental Health
March 1, 2002
Page 3

TPHg, BTEX, MTBE, TBA, DIPE, ETBE, ethanol, and total lead using the previously described methods.
Soil sample analy,tical results are summarized in Tables 1 and 2. A copy of the laboratory analytical
reports with chain-of-custody documentation is included in Enclosure C. The soil sample locations and
the €xtent of the over-excavations are shown on Figure 4.

Total petroleum hydrocarbon as gasoline concentrations ranged from 16 mg/kg in soil sample
OE-DP-1-12.3 to 360 mg/kg in soil sample OE-DP-'I-12. A benzene concentration of 0.13 mg/kg was
d€t€cted in soil sample OE-DP-1-12.3. Methyl tertiary butyl ether concentrations ranged from
0.22 mg/kg in soil sample UST-6-15 to 1.3 mg/kg in soil sampte UST€-t5.

Disposal of Soil Stockpile

The excavated overburden from the gasoline UST basin, dispensers, and lines was stockpiled on site for
disposal protile anal)Eis. Two composite soil samples were collected and submitled to Sequoia for
chemical analyses of BTEX, TPHg, and lead using the previously described methods. Upon verbal
approval of the ACHCSA, the soil was re-used as backfill.

The impacted soil from the over-excavalion activities was stockpiled and covered with visqueen
separately from the re-usable stockpile. On February '14 and 15,2002, Dillard Environmental Services
removed 184.9 tons of over-excavated soil and transported it to Forward landfill in Manteca, Calffomia.
A copy of the soil stockpile analytical reports with chain-of-dlstody documentation is included in
Enclosure C. A copy of the completion letter for soil removed is included in Enclosure D.

Remarka/Sionatures

The interpretations contained in this document represenl our professional opinions and are based, in
part, on information supplied by the client. These opinions are based on currently available information
and are arrived at in accordance with currently accepted hydro-geologic and engineering practices at lhis
time and location. Other than this, no wananty is implied or intended.

ff 1ou have any questions regarding this project, please contact Steven W. Meeks at (916) 536-2613.

AL CONSULTANTS. INC.

G"

Project Manager
California Registered Civil Engineer No. C057461

BAB (Lrpoo3.318)
Enclosures

cc: Mr. Paul Supple - Atlantic Richfield Company
Mr. Amir Gholami- Alameda Counly Health Care Services

ffi:mF:#-



TABLE 1

SOIL SAMPLE LABORATORY ANALYTICAL RESULTS

ARCO Service Station No. 5387
20200 Hesperian Blvd. Hayward,Californie

Sample lD Date
Benzene Toluene
(nE/kS) (mg/ks)

Elhyl Total
benzene XYenes
(n€/kg) (mg/kg)

MTBE Lead
(mS/kg) (mg/kg)

Depth
(fl)

TPHg
(mg/kg)

Dispanser lsland Samples

DP-1-3.5
DP-1-7
DP-24

DP-3-3.5
DP-44

02J01t02
02/01/o2
ozt01to2
o2to1toz
o2t01to2

'16
'1800

<o.50
<0.50
<0.50

7.O
4.O
3.5
4.O

0 . 1 9  1 , 6
<1.0 36

<0.0050 <0.0050
<0.0050 <0.0050
<0.0050 <0,0050

o.47 2.8
25 140

<0,0050 <0.0050
<0.0050 <0.0050
<0.0050 <0.0050

o_27 <10

1 9  < 1 0
<o.o050 <10
<0.0050 <10
<o 0050 <10

Product Line Samples

PL- 1-4.5
PL-2-5

usT-'t-14
usT-z-14
usT-3-14
UST-+14
usT-s.14
usT-6-14
usT-7-14
UST-&14

ozolto2
ozolto2

<0.50
<0.050

8.1
1 . 4

o.76
<0_50

56
100
42
1 1 0

360
1 6
45
270
50

<o. oo50

<0,0050
0.50
0.67

<o.0050
1 . 2

o.74
1 _ 5

0.85
0.59
o.47
o.22
0.53
1 . 3

4.5
5.O

<0.oo50 <0.0050
0,0060 0.014

<o.oo50 <0.0050
<0.0050 0.0080

<'10

130

Tank Basin Samples

Ov€r-€xcavation Results
oE-DP-1-'t 2 1A6tO2

oE-DP-1-12.3 146/02
usT-s1s 02to7 toz
usT-6-15 oaoTlo2
usT-7-15 02tO7tO2
usT-&15 02/o7/o2

Soil Stockpil€ R€sults

sP-(l,2,3,4) o2/O1tO2
sP-(s,6,7,8) o2to1/o2

sP-(g,'10,11,12) O2|O1/O2

<0.0050 0.012
<0.0050 <0.0050

o.23 2.9

<0.0050 0.011
<0.0050 <0-0050

3.2 14

o2t01to2
ozt01to2
o2l01toz
ozoltoz
o2lo5to2
o2lo5to2
02/o6t02
ozt06t02

14.O

14.O
't4.o

14.O
14.0
14.O

14.0
14.O

12.O

15.0

15.0
15.0

15_0

<0.025 <0.025
<0.50 <0.0050
<0.025 0.041
<0.0050 <0.oo50
<0,050 0.099
<0.050 0.28
<0.050 <0.050
<0.050 0.18

<0.50
0.1 3

<0.050
<0.050
<0_050
<0.050

0_ 76
o.42
0.080
o.87
0.065
0.081

<0.025 0.029
<0.0050 0.025
<0.025 <0.025
<0.0050 <0.0050

o.23 0.050
0.70 2.2
0.18 <0.050
o.49 0.073

< 1 0
< 1 2
<12

< 1 0
< 1 0

20
< 1 0
< 1 0

< 1 0

< 1 2
< 1 0

< 1 0
<.10

< 1 0

1 7
660r/14

< 1 0

o.15
<o.050
o.80
0.23
0.086

2.5
o.'t2

<0_050
0_70
0.12
o.2a

NA
NA
NA

o.66
<0.5
250

Samdc r6ult was belev€d to be anomolous based o|| olhcr lead results tiom same stockpilc qnd site soil sample€.

The exact s6nre sahple $,as re-run urilh a result of 14 mqy'kg.

TPHg = Total peboleum hydrocarbons as gasolinc

MTBE = Methyl lertlary bulyl ether

NA = Not anavzcd
- = Not apptcabl€

(Page 1 of 1) 00-318



TABLE 2

SOIL SAMPLE OXYGENATES LABORATORY ANALYTICAL RESULTS

ARCO Service Station No. 5387
20200 Hesperian Blvd. Ha! /vard,Califomia

Sample lD
Depth

(ft)
TBA

(msn(s)
IVITBE

(mS/kS)
DIPE

(ms/ks)
ETBE

(ms/ks)
TAME

(mg/ks)
Ethanol
(mg/kg)

Dispenser lsland Samplss

DP-1-1-3.5
DP-1-7
DP-24

DP-3-3.5
DP.4

o2to'l/o2
o2lo1l02
o2to1/o2
ozo'l/o2
o2/o't/o2

<0.050
4.1

<0,o50
<0.o50
<0.o50

o.27
, to

<0.0050
<0.0050
<0.0050

<o-0050

0.033

<0,0050
<0.050

<0.0050
<0,0050
<0.0050

<0.0050
<0.050
<0.0050
<0.0050
<0.0050

0.0050
21

<0.0050
<o.0050
<0,0050

3.5
7.O
4.0

4.O

NA

NA

NA
NA
NA

@4jsc!oE!s.
PL-14.5

PL-2-5

usT-1-14
usT-2-14
usT-3-14
usT-+14
UST-'14
usT-6-'14
usT-7-14
usT-&'14

o2to1toz
o2/o1/o2

<0.o50
<0.o50

<0.o50
<o.25
<o.25

<0.050

< 1 . 0
<5.0
<2.0

<'l.o

<5.O
<2.O
< 1 . O

< 1 . 0

<1.O
< 1 . 0

<0 0050
<0.0050

<0.0050
<0.025
<0.025
<0.0050
<0. lo
<0.50
<o.20
<0.10

<0.50
<0.20
<0.10
<0,10
<o. 10
<0.10

<0.0050
<0.0050

<0.0050

<0,025
<0.025

<0.0050

0 _ 1 0
<0.50
<0.20

<0.10

<0.50
<o.20

<0.10
<0.10

<0.10
<0.10

<o.0050
<o.0050

<o.oo50
<o.o25
<0,025
<0.0050
<o.10
<o.50
<o.20
<o.10

0.85
<20

<o.10
<o.10
<o.10
<o.10

5.0

14.0
14.O
14.O

14.O
14.O
'14.0

14.0
14.0

'12.0

12.3
15.0
15_0

15.0

15.0

<0.0050
0,50
0.67

<0.0050
1 . 2

o.74
'I .5

<0.50
o,59
o.47
o.22
U.CJ

| . J

NA
NA

Tank Basin Samples

02to'v02
o2lollo2
o2to1toz
oaoltoz
o2to5/o2
ozt6/02
oa6n2
oztffito2

NA

NA
NA
NA
< 1 0
<50

20
< 1 0

<50
<20

< 1 0

< 1 0
<'l 0
< 1 0

@egq-@!s.
oE-DP-1-12 1A06/02

oE-DP-1-12,3 1Affito2
usT-+15 0ao7/o2
usT-6-15 0ZO7|O2
usT-7-1s o2107to2
usT-&15 02JO7|O2

TBA = Tert$utyl alcahol

MTBE : Methyl teltiary bulyl ether (anat:ed by DHS LUFT)

DIPE = Di"lsopropyl ether

ETBE =Erhyl ter-butyl ethcr

TAME = Tert-€.nyl mcthyl ether

(Page I of 1) 00-318



GENERAL NOTES:
EASE MAP FROM U.S,G.S,
SAN LEANDRO & HAWARD,
7-5 MINUTE TOPOGRAPHIC
PHOTOREVISED 1S80

CA,

t1
1\
\)

QUADRANGLE LOCA

2000 Fr

SCALE 1:24,000
TION

F I G U R E ' 1

SITE TOPOGRAPHIC MAP

ARCO SERVICE STATION NO- 05387
2O2OO HESPERIAN BOULEVARD

HAWARD, CA.

ItnR,fJ[,,?*-



b
^

3
E

d
g

<
=

\rt
o

6
ts

us F?d
d

F
'ilE

c
t

rL
A

 
9

H
g

a
fr=

s:l
a

\ 
o

!

V
R

C
E

:
+

. E
:

tfs
s

oqg

n
tr

F
>

=
h

=
z

6
R

3
t

I 
E

t
I 

I=
| 

>
s

I 
P

A
I 

B
U

S
IN

E
S

S
 

: 
?

I 
ii(/,
E

6
o

g
 

;9
i7

 
d

g
V

; 
=

:
$

9
9

 
E

E
>

u
rd

 
o

v
'

""2
P

 
ubz

r=
 

J
t=ld

It,
6

A
(

J
(

)

9
9

jju
u

l
4

=
=

u
z

z
'A

a
 

P
 

P
q

k
 

3
 

3
;s

 
k

 
k

:;:e
llE

:frE
:R

:f;
iE

E
g

E
g

E
:s

A
lH

S
H

b
F

iS
F

***
A

E
 =
sU

 
l"U

:
9

**';';q
r';';9

f;ii*?
€

?
fB

4
lo

o
o

{@
. 

.

ztro=(,=Ezoozooz

z5q2fo-{

oavA
fnos 

N
w

aS
dgE

H

Fzir

(91

FF
 

IIJ
2

t
u

lf 
?

(,
=

a
 d

z

fi6
--

sDdL$

*--- 
'l



oUE

P
r'

ge6
=

F
Y

1
Z

>
f

x
.=

tr=
a

'.=
?

#
*==

o

di u,

i;z

z
3

q
=

4
T

E

E
6

ci
Y$

=t- u
J

2
d

=
'a

 6:
tY

 
-o

'n
- <

=
r3

 
6

d

III 
su

srN
e

ss

o
9

z
z

O
F

c
u

i

g
H

$
fr3

t

o
I

\:il,
z

----'3o

z3
p

vt=
<

a
p

B
2

6
q

b

-=f;q
x6d

E
bxS

F
E

b
7Vv,t
(,/.1
L

'J

.-2
<

=

d
8

 6
f d 

E

d
* I

=
x

 g
^P

6
e

F
 d

E
:1

,1
"

F
H

 x
P

3
 3

d
 

-- 
';

6
+

4
b

-x
f

zFoluiE
A

<
<

i)
E

S

A
A

?
1

6
9

>
o

r5
o

o
ciztlo3

ffid2a

o('z

E
6

b

o

o.

|:q
I

I
t

ER}-$dL!Ds

F
F

F
F

E
F

ouvA
zT

nog N
V

laH
s:tH

=
F

.ii
i

i
::+6=

5

o=C
I

^ H
"

3
 3

3
=

z
 

z
 u

z

-f; F
H

q
B

E
 f;=

5
gH

 u"$e-
=

 a
 si

q
 H

=
e

H
 

O
 

e
t

d
 P

R

c
t!"

f 
i'.

tg3
s



F

,&3
p

 B
p

3
=

 9
=

ld
 

d
d

g
E

i 
d

E

s3' 2fr
<

a
 iE

6
0

 
=

o

5
B

 s
-f

-z
 

,z
tf 

;=

x
o

 
tto

;E
 gE

b
g

 E
g

#
f 

s
F

g
b

 *b

ou.*

;=s
z

F
=

>
s

i:z

9
9

R
C

4
E

c
=

=
o

a
5

a
iLi
5

aIJE
 

,,1
7

1
 

=

E
S

 
F

it 
=

,
=

fi 
I

e
3

 
i

E
d

 
x

H
<

 
3

6
E

 
g

>
(9

 
o

\:il,
r?

!

ouvA
S

nos N
V

taS
dsJH

=

_
r1

e:

Btrxt,6z{*+

1

Z
N

i 
t: 

I3
3

 
o

t 
U

 
H

s
o

o
s

S

II 
e

u
srH

sss

2
9

E
f

H
e

g

f,
h

b

iL
o-o

ERt-$(at-$
z5a=

=
E

9
o

i=E
*

II

e=

cE0z9eE
.

o

E

I6
6

6=
6

tztrr..
{ 

9
o

9
 X

3
"

w
 

i.6
t2

-c 0dE
q

3
 F

?
d

g
B

 fi E
d

- 6 E
 ftg

3
 rE

3
<

 
v

a
n

9
 

E
R

iri 
<

dllJo

d

g
i;

tiE
s



ENCLOSURE A
Field Methods and Procedures



FIELD METHODS AND PROGEDURES

ARCO Station No. 5387
20200 Hesperian Boulevard, Ha) i/ard, Califomia

1.1 Health and Safetv Plan
Delta personnel perfotrned fieldwork in accordance with a Health and Safety Plan developed for the site.
This plan described the basic safety requirements for the subsurface investigation at the site. The Health
and Safety Plan was applicable to personnel and subcontraclors of Delta. Personnel at the site were
informed of lhe contents of the Health and Safety Plan prior to beginning work. A copy of the Health and
Safuty Plan was kept at the work site and was available for reference by appropriate parties during the work.
The Delta geologist acted as the Site Safety Ofiicer.

1,2 Soil Samplinq and Contaminatlon Reduction
soil sampling was performed under the direction of Delta geologists. To reduce the chances of
cross-contamination between samples, all sampling equipment was either steamdeaned or washed with a
non+hosphatic detergent between each sample location. To reduce cross-contamination between samples,
the sampler was washed in a soap solution and double-rinsed between each sampling event.

1.3 Soil Sample Collection
Soil at the sample location was excavated to a depth of approximately 6 inches above the sampling depth.
At this depth, a hand operated impact sampler lined with a 6-inch dean brass sampling tube was used to
collect the soil sample. Soil cuttings collected immediately above the soil sample were placed into a Ziploc@
bag and sealed for later screening with a PlD. That part of the soil sample collected in the brass tube within
lhe impact sampler was sealed with Teflon@ sheeting and plastic caps, labeled and stored on ice at
approximately 4" C for transport to lhe laboratory.

1.4 Soil Sample Screenino/hNu Portable Photoionization Detector Method
After the soil sample Ziploc@ bags had been brought to ambient temperature, the headspace vapors of the
soil sample in the bag were screened with a PID equipped with a 1e.2 ev lamp. The comer of the sample
bag was opened and the detector probe immediately placed within the headspace. The highest observed
reading was recorded. Field instruments such as the PID are useful for indicating relative levels of
hydrocarbon vapors, but do not detect concentrations with the same precision as laboratory analyses.

1.5 Product Distribution Lines and Dispenser Samplino
Soil samples were collecled follovving the removal of the product distribution lines and dispensers. Samples
were collected approximately 2 feet below the backfilVnative soil interface within the product line trench. lf
groundwaler was encountered above lhe base of the excavation, soil samples were collected from the
sidewalls of the excavations immediately above the groundwater. Fdlowing removal of the dispensers, one
soil sample was collected approximately 2 feet below the backfill/native soil interfac€ beneath each
dispenser.

1,6 Soil Stockpile Sampllnq
Four soil samples will be collected from each 50 cubic yards of stockpiled soil, with each set of four samples
to be composited in the laboratory prior to analyses. Soil samples will be collected in 2-inch diameter brass
tubes that will be sealed with Teflon sheeting and plastic caps. The samples will be labeled, stored in an ice
chest and cooled to approximately 4'C for transport lo the laboratory.



2.0 AhIALYTICAL PROGEDURES
Selected soil samples submitted to lhe laboratory were anallsed for BTEX, TPHg and MTBE using EPA
Method 8260 and total lead using EPA Method 6010.

3.0 QUAL]TY ASSURANCE PLAN
This section describes the field and anallical procedures followed throughout the investigation.

3.1 General Samole Collection and Handlins Procedures
Proper collection and handling are essential to ensure the quality of a sample. Each sample was collected in
a suitable container, preserved conectly for the intended anab6is, and stored prior to analysis for no longer
than the maximum allowable holding time. Details on the procedures for collection and handling of soil
samples used on this project can be found in Section 1.0 (Methods).

3.2 Samplo ldentification and Chain-of4ustodv Procedures
Sample identification and chain-of-custody pro@dures ensure sample integrity and document sample
possession from the time of collection to its ultimate disposal. Each sample conlainer submitted for analysis
had a label affixed to identify the job number, sampler, date and time of sample collection, and a sample
number unique to that sample. This information, in addition to a description of lhe sample, field
measurements made, sampling methodology, names of on-site pe.sonnel, and any other pertinent freld
observations, was recorded on the borehole log or in lhe field records. A California-certified laboratory
anallzed samples.

A chain-of-custody form was used lo record possession of the sample from time of collection to its anival at
the laboratory. When the samples were shipped, the person in custody of them relinquished the samples by
signing the chain-of-custody form and noting the time. The sample-confol officer at the laboratory vermed
sample integrity and confirmed that the samples were collected in the proper container, preserved correclly,
and that there was an adequate volume for analysis.

lf these conditions were met, the sample was assigned a unique log number for identifrcation throughout
analysis and reporting. The log number was recorded on the chain-of-cuslody form and in the
legally-required logbook maintained by the laboratory in the laboraiory. The sample desoription, date
received, client's name, and other relevant information was also recorded-
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Delta
Erwironmental
Consultants, Inc.

August 25, 2000

3164 Gold Camp Drive
Suite 200
Rancho Cordova, CA 9567G6021
u.s.A.
916/638-2085
FAX: 916/638-9385

Mr. Paul SuoDle
ARCO Products Company
P.O. Box 6459
Moraga, CA 94570

Subject: Hand Auger Assessment Boing Resufts Repoft
ARCO Service Station No. 5387
20200 Hesoerian Boulevard
HaI /ard, California
Delta Proiect No. D000-318

Dear Mr. Supple:

gelta{nvironmental Consultants, Inc. (Delta) has been authorized by ARCO Products Company
(ARCO) to conduct additional environmental investigative work at ARCO Service Station No. 5387,
located at 20200 Hesperian Boulevard, Ha$ivard, Alameda County, California. The investigation is
being conducted to further assess the distribution of petroleum hydrocarbons in soil beneath the sit6.
The location of the site is shown in Figure 1 . A site map is shown in Figure 2.

Additional work was proposed in Work Plan to Evaluate Hydrocarbon Impacted Soil at ARCO
Station 5387 dated December 15, 1999 prepared by the lT Group, and a revision to the work plan
dated June 12,2000. Alameda County Health Care Servicos (ACHCS) issued a letter dated
Juns 12,2000 agreeing to the revision to the work plan. A copy of the June 12,2000 letter from
ACHCS is included in Enclosure A.

Proiect Backqround

In December 1998, an ACHCS representative observed a leak from th6 impact valve of dispenser
No.8 while overseeing the re-booting of the dispenser piping. Consequently, on May27, 1999, a
Thrifty Oil geologist, under the direction of Ms. Juliet Shin and Mr. Robert Weston of ACHCS,
collected two soil samples ftom beneath dispenser No.8 (samples identified as 8E and BN).
Additionally, one soil sample was collected from beneath dispensers No. 6 identified as sample 6E
and ben6ath dispenser No. 7 identified as 7E to assess whether or not prior fuel leaks had occurred at
the other dispenser locations. Petroleum hydrocarbon constituents were detected only in the soil
samples identified as 8N and 8E. As a relult, the ACHCS requested further assessment under
dispenser No. L

Work Performed

On June 13, 2000, a Delta geologist was on site to advance one hand auger soil boring (HA-1) to a total
depth of approximately 13 feet below surface grade (bsg) at an angle approximately 60o off horizontal.
Soil samples were collected at 3-feet, 6-feet, g-feet, and 12.5-feet bsg for chemical analysis. Soil
samples collected were submitted to Columbia Analvtical Services. Inc. in Santa Clara. Califomia for
analysis ot benzene, toluene, ethytbenzene, total xyte;es (BTEX), and methy tertiary butyi ether (MTBE)
by EPA Melhod 80218, and totat petroteum hydrocarbons (TPH) as 

'gasdline 
by EpA

Method 5030/Ca-LUFT. Detected concenfatons of MTBE were confirmed by EpA Method 8260 by the
laboratory. The location of the hand auger boring is illustrated in Figure 2.

Providing a Competitive Edge



Mr. Paul Supple
ARCO Products Company
August 25, 2000
Page 2

Laboratory analysis reported detectable concentrations of petroleum hydrocarbon constituents in each
sample anallzed. Benzene was not detected at or above the laboratory reporting limits in the soil
samples. Concentrations of TPH as gasoline were reported in soil samples collected at depths of 3-feet,
6-feet, gjeet, and 12.5-feet ranging from 2 miltigrams per kitogram (mg/kg) to BZ0 mg/kg.
concentrations of MTBE were reported in samples collected at 3-feet, 6-feet, g-feet, and 12.s-feet
ranging from 0.15 mg/kg to 0.97m9/kg. soil sample analytical resulls are summarized in Table 1. A
copy of the laboratory analytical report with chain of custody documentation is included in Enolosure B.

At the completion of the boring, it was backfilled with neat cement grout ftom the base of th6 boring to
within six inches of surface. The surface was then capped with concrete to match the existing grad6.

Soil Stockpile

soil and debris generated from advancement of the hand auger boring was placed inside a ss-gallm
DOT drum. A field composite soil sample was collected from the drum for chemical anal),ses to evaluale
disposal options. The soil was subsequently accepted for disposal by Republic-Vasco landfill in
Livermore, California and, on Ju|y6,2000, Dillard Trucking, Inc. removed the drum from the site and
transported it to tho Republic-Vasco landflll. A copy of the soil removal completion letter with waste
manifest is included in Enclosure C.

Conclusions/Recommendations

Based on the analytical results, it appears that the soil beneath dispenser No. 8 was not signiflcantly
impacted. Benzene concentrations were not detected at or above the laboratory reporting limits and
MTBE was reported at less than 1 milligram per kilogram. The data indicates that no further action is
required at this site.

Remarka/Siqnatures

The interpretations contained in this report represent our professional opinions and are based, in part, on
information supplied by the client. These opinions are based on currently available information and are
anived at in accordance with currently accepted hydrogeologic and engineering practices at this time and
location. Other than this, no waranty is implied or intended.

It you have any queslions concerning this project, please contact Steven Meeks at (916) 536-2613.

.Sincerely,

DELTA ENVIRONMENTAL CONSULTANTS. ING.

W. Meeks, P
Project Manager
Califomia Registered Civil Engineer No. C057461

JWS (1RP001.31e)

Enclosures

ru;.$
cc: Mr. Amir Gholami - Alameda County Health Care Services, Environmental protection
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TABLE t

SOIL SAMPLE ANALYTICAL RESULTS

ARCO Station No. 5387
20200 Hospsrlan Boulevard

Hayward, California

Ethyl- Total TPH as
Date Depth Benzene Toluene benzene Xylenes Gasolins MTBE

Sample lD Sampled (t) (mg/kg) (mgikg) (mg/kg) (mg/kg) (mg/ks) (mgr'kg)

6E 05t27199 2.5 <0.005 <0.005 <0.005 <0.01 <1.0 <0.02

8N

gE

o5t27E9 <0,005 <0.005 <0.005

<0.005

1 8

2.1

9.4

1 . 1

0 .016

9.8

0 .18

<0.025

<0.012

<0.005

0.038

210

<1,0

8.4

2,400

170

820

190

2 n

<).02

8.1t2.f

finoa

0.65

0.97

0.15

<0.0r

05/27199 2.F3.0

o5l2799 2.5-3.0

<0.005 <0.005

0.38

HA-1-3 06/'t3/00

HA-1-6 06/'13/00

HA-1-9 06/13/00

HA-1-r25 06/13/00

'12<0.0't2

<0.012

3.0

6.0 <0.025

9.0 4.1

0.06912.5 <0.005

" MrBE by EPA Method 82608

TPH = Total petroleum hydrocarbons
mg/kg = Milligrams per kllogram
MTBE = Methyl-te.tiary-butyl ether

(Page 1 ol l P8ges) 0$318.xls
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Alameda County Health Care Services Letter Dated June 12, 2000



AI.AMEDACOUNTY
HEALTH CAFE SERVICES GOIEYAGENCY

DAV|D J, KEARS, nsency onecror

h\
iNi'rfl

EGEIUE
JUN 1F ?000

stid 817

June 12.200O

Mr. Paul Supple
P.O. Box 6459
Moraga, CA 94570

ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PFOTECTION
1l3t Ha6or gay Parkway, Suite 250
Alameda. CA 94502.6577
(5t0) 567-5700
FAX (510) 337-9335

Ee: Arco Station at 202O0 Hesperian Blvd. Hayw:rrd, CA 94541

Dear Mr. Supple:

This otfice received a request, dated Juno 12, 2OOA, for a revision of a workplan to
evaluats Hydrocarbon lmpacted Soil regarding th0 above referenced sit6 dated December
15, 1999. In nry letter dated February 25d!, 2000, I concur with the proposal rnade by Mr.
Glen VanderVeen of The tT Group ln rdgard to the flbove workplan to inv6stigate
contarnination in areas below dispensers #6, #7. and 18. Howover, I had a recent
discussion wirli Mr. Steven Meeks of Delta Envirotrmentat, Inc., your recent consuttant,
who requested to investigate under dispenser #8 <xrly. This is due to the fact that thiB "
area has been the only area under dispensers with hydrocirbon contaminat€d soil
underneath.

Per our previous communication and the letter darh)d S€ptember 3, 1999, by Juliet Shin.
formerly ol our office. th6 concentrations of contaminants in most monitoring wells have
generally decraased to acceptable levels. Therefore, the groundwater rnonitoring at the
site was to be discontinued until further notice.

I will be looking forward for the result of this investigation,

ff you have any questions. pleas€ call me at {51 O}-8i57-6A76.

Sincerely,

Amir K, Gholami, REHS
Hazardous Materials Specialist
/

l/C: Steven Moeks, Delta Environmental Inc.,
95670
files

3164 $old Camp Drive, Rancho Cordova. CA



ENGLOSURE B

Soil Sample Laboratory Analytical Report



Iue 29, 20O0 Sewice Request No.: S20p1749

Mr. Steve Meeks
Delta Environmerrtal Consultants
315,4 Gold Camp Dr. Suite 200
Rancho Cordova, CA 9 5 67 0

R.E: 26107.00 RAT#8/S3E? Ilayward

Dear Mr. Meeks;

Enclosed are the rcsults of the sample(s) submitted t0 our laboratory on Jum 15, 2000.
All analyses were performed in accordance with our .lfltroratory's qualrty assurance progmm.
Resulls are intended to be considered in their entirety and apply to the sample(s) analyzed.
Columbia Analytical Services is not responsible for use of less rhrn the corrpleE report.
Signaturo of this CAS Analytical Report confirms that p,ag$ 2 ttrough 10, following, have
been thorougtrly reviewed and rpproved for retease.

Colunrbia Analytical Services is certified for environrnental analyses by tls Catifomia
Deparunent of Health Services (certificate number: 2i|:i2, epiration: January 31, 2001).

If you have arqr questions, please call me at (408) 741i-g'7ffi.

Respectfirlly submitted,

Columbia Amlyffcd Services, Inc,

Bernadette Troncalcs
Project Chemi.st

*il#
Laborarny Mrnager



COLU BI1 ANALYTIGAL SERVIGES, llnrc.
ActEnyms

A2LA &tericanAssoclationforLaboratoryAccrediiation
ASTM American Society for Testing and Materials
BOD Eiochemioal Oxygon DBmand
BTEX Benzene, Tolu6ne, Ethylbenzeno, Xylenes
CAlt . Callfomia Assesement.Metals "
CARB Callbmia Alr ResourcEs Eoard
CAS Number ChemicalAbstract Ssrvie reglslry Number
CFC Chlo.ofluomcarbon
CFU Colon}'-Foming Unit
COD ChernicaloxygEn Damand
DEC Dgparlm€nt of Envionmental Conssrvation
DEQ D€panmaot ot Environm6ntal Qualiiy
DHS D€parfnent ot Health Soruicas
DLCS Dupllcate Laboratory Control Sample
DMS Duplhate Matrix Spike
DOE Oepartment of Ecology
DOH Depanment of Hsalth
EPA U. S. Environmental Poiection Agency
ELAP EnvironmentalLaboratoryAccrEditationProgram
GG Gas Chmmatography
GC,IrlS Gas ChrmatographylMass Spectromotry
E lon Chrcrnelography
ICE Initiat cattbraton Blank samole
ICP Inductively CouplEd Plasrna atomic Emiseion sp€clKrrn€try
IGV hlUal Calibraton Ve.ification samole
J Estirnsted concentration. The value is l€ss than th$ lvlRl, but greater than or 6qt,al to

he MDL. lf th6 value is equal io ths MRL,lhs reslll iB ac'tually <MRL bofot€ rounding.
LGS Laboratory Controlsarple
LUFI Leaklng Undorgmund FuelTaok
It Morlifiod
MBAS M6ihylono Bluo Activo Substancos
MCL Maximum Contaminant Level. Th6 highest p€missilrg concentration of a

subetanoe allorred in ddnking water as established by the U. S. EPA
MDL Mehod Oetection Llmlt

Pil Most Probabls Numbel
MRL Method Reporting Llmlt
lls Metrix spike
MTBE Methyt t€n-Butyt Ether

- NA Not App cabte
NAN Not Anatyzsd
NC Not Calculatsd
NCASI National Counciloflho papor Industy forAirand Stro.rm lmprovEment
ND Not Deteciod at or above the method reporting/detecllDn llmit (MRUMDL)
NIOSH Natonal Instituts for Occupational Safety and Hsaltlr
NIU Nephelomelric Turbidity Units
ppb Partg Par Bi ton
PPm Parts Per Milllon
POL Pradlcat Ouantitation Lknit
CIAIOC Qualiv AssurEnca/Quality Contlol
RCRA Rssource Conservation and Recovory Act
RPD Relative Perc€nt Dilt€rencs
SIM Seleoted lon MonlbrirE
S Sbndatd Methods br the Examlnation of Wstet and \ lastewater, I Esl Ed ., 1 992
STLrc SolubilityThreeholdLlmltConcenhalion
SW TEst Methode br Evalugtlng Sotid Waste, Physicau(:h'gmlcal Methods, SW€46,

3rd Ed., 1gEO and as amonded by UpdalEs l, ll, llA, and llB.
TCLP ToxicityCharacterlsticLeachlrqPmcedure
IDS TotEl Dtssoved Sotids
TFH TotalPetoleum Hydrccarbong
tr Trece lEvol. The concentration of an enalyte that b lesg than the PQL but gr6atat than or equal

b lho MDL. tf th€ valuo ls equal to tho PQL, the r€sult is aoluelly <PQL bcfor. Eundlng.
TRPH Totel Recovsrable Petoleum Hydmcahons
TSS Totalsusp€nd€d Solids

-^l-l ihh-h^t,a I idir a^h^an+€rl^.



COLTIMBIA ANALYI]rcAL SERVICTS, rNC.

Anelytirxrl Report

Cllent:
Proicct:
Semple Matrir:

Sanple Namc:
I.ab Code:
Test Notes:

Analyre

TPH r! Ga6otinc
Bcozmc
Tolucnc
Bthylbeozeoe
XyleDca, Total
Meltyl lert-Butyl Eher

ARCO Produsts Compary
26107.00 MT#8/53E? Hlywafd ,
Soil

ServlceRcquest 52001749
Date Collededr dly00
Ilstc RccGived: 6/1500

BTEX, MTBE and T?H as Gasoline

HA-l-3Ff
s200 t 749-00 |

Prep
Mcthod

EPA 5O3O
--  -EPA5030

EPA 5O3O
EPA 5030,
EPA 5O3O
EPA 5O3O

Units: mgiKg Gpm)
Basis: W€t

AnalWig
Method

cAir-rnT
6gztB
SOTIB
8021B
8m1B
802t8

R.sult

170
<0,012

0.18
' , I

0.6t

Recult
Notcs

c l
I

0.005
0.005
0,00t
0- l0
0.0!;

Diluaion Drac Drtc
F&ctor Ertract3d Analyzcd

5 6/15/00 d19i00
2.5 6/15/00 6t25100
5 6/tt00 6119100
5 6/15/00 6lt9l0o
5 6/15i00 6/19100

25 6it5l00 6Dl.t00

c l The MRL was clcvatcd due to high analyte curuen bation rcquiring sample diluiion.

rpp,o'dny, W ---Date OrPl*qhl
ISli tl06ttp



col.t MBIA ANALYIIICAL SERYICTS, INC.

Analytir:t Report

Client:
Proj€ct:
Senpte Matrlx:

Sample Name:
Lab Co&:
Test Notes:

Analyte

TPH as Ca.rolinc
Bcnzene
folucoc
Ethyhqnzsrc
Xylenes, Totsl
Methyl lert-Butyl Ethqr

ARCO Pmduss Cornpary
26107.00 RAT#€I/J387 neyward '

Soil

S€rvlcc Rcquartr S2001749
Date Coll6t€d! fl1y00
Drtc Rc.elved! fl15l$

BTEX, MTtsE and ltPH as Gasoline

HA.I.6FT
s200174s-002

Prep
Method

EPA 5O3O
- - - 

BPA 5030
EPA 5O3O
8P45030.
EPA 5O3O
EPA 5O3O

Anaty3lr
M€thod

CA/LUFT
8021B
80218
8021B
802tB
80218

MRL

I
0.005
0.(05
0.(05
0.10
0.,15

6ltsloo
dl5/00
6^5t00
6 5t00
fl15/00
6t$na

Dilutlon Date Drt.
Factor Extracted Alglyzed Result

units: mgA(g (ppni
Besisl W€t

R€fula
Notet

c l
CI

12.5
J

5
12.5
t2.5
12.5

6n5too 820
6/19/00 <0,025
6 9tffi <0.@5
6n5/0o 9.4
fr'zsna lt
tr251m 0.65

cl The MRL x,as elevetcd due to high analyte corcefltration requiriog sarnple dilution.

ryp,ourany, blf ---Date: O1l" qf n

lgP0]il$r9



coLIJlt[BIA ANALy:ili:AL SERVICE$ rNC,

Analyti,rnl Repofi

Cllcnal
ProJect:
Samplc Matrix:

Sample Name:
Lab Code:
Tcst Noles:

ADalyte

TPH r! Gasoline

Benzac

Toluqrc
Elhylbmzese

Xylenc, Tool
Mcthyl tdt-Butyl Etht.

HA'I.gFT
s2001 749-003

Prep
Method

EPA 5O3O-- - 
EPA 50t0
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

5 6lrsloo
2.5 fl15l00
2.5 6lL5t00
5 6/15/00
5 6/15/00

2.s 6/r5i00

6tr9tm 190
6n5no <0.0t2 cl
6125t00 <0.012 cl
6n9l00 1.r
6t)9t00 4.1
6n5lw 0.9t

ARCO Prcducb Comp8try
26 107.00 RAT#V53t7 Hrywlrd
Soil

BTEX, MTBE and.'tPH as Gasolinc

Soreicc Requcstr S2001749
Datc CoUected: gl3l00

Datc Reccivcdr gl5l00

Dltutlotr DatG Drte Result

Frctor Ertnctcd AErlyzed Rr3uh Notct
Analysit
Mcthod

cA/t LrFt
8021B
80218
802r8
8021B
80218

MXL,

I
0.0$
0.005
0.0(r5
0.t0
0.,rt

c l The MRL was elwated duc to high analyte concentration rcquiring sanple dilulion.

ApprovedBy: 0r{ -Datc: \h/Pt

l$?reoJt7D



COLUIIBIA ANALYITICAL SERVICIS. INC.

Aaelytic,lt Report

Client:
Projectl
Sample Matrix:

Sarnple Name:
Lab Code:
Test Notes:

Analylc

TPH ne Gasolhe
B€nz6c
Tolume
Efiylbquerr
Xyl€n6, Total
Mchyl tert Butyl Efter

ARCO ProducE Company
26107.00 RAT#E/5387 HaywE{d ,
Soil

HA-l-t2.5FT
62001749404

Srrl'lc! Rcqu€rt Sm01?49
Ilrt. Collcctcd: 6/13/00
Date Recclved: 6/15/00

Bfi)i MTBE ard TPH as Gasoline

Dllutlon Datc Drte
Factor Ettrrcted Alalyzed Rcsult

Units: mgfiq QplD.
Basis: Wet

R€sult
Notcs

Prcp
Metbo.l

EPA 5O3O
- - -EPA 5030

EPA 5MO
EPA 5030,
EPA 5O3O
EPA 5O3O

Amlysh
Method

CA/LIJFT
E02IB
80218
80218
EOzI B
8O2I B

MITL

l

0.005
0.005
0,005
0.10
0.0:i

6i 15i00
6n5to0
6lt5lM
6/15/00
6^5t00
6tr5t00

6t25t0o
6/25tW
625100
6/25t00
6tz5to0
6t25tO0

2
ND
ND

0.016
0.059
0.lr

I

1
I
I
I
I

^w",n,'",/, ttf ---Date , OOf."afn
t8:2ftt64



COLI]MBIA ANALYI]ICAL SERVICE$ INC.

Analytirxrl Report

Clletrtr
ProJect:
Sempl€ Metrirl

Samplc Name;
Lab Code:
Te.st Notes:

Analytc

T?H as Gasoliue
Brnzcrlc
Tolucoc
Ettylbanzae
Xyknes, Totrl
Methyl t€d-Butyl Etber

ARCO Prcducts Company
26107-00 RATfV53q? Haywad . ,
Soil

Servtcc Rcqu€st: 52001?49
Dato CollGctcd: NA
Datc Rcceiv.d3 NA

BTEX MTBE and lfPH as Gasolinc

MEthod Bbok
s2006 ts-sBl

Units: rn6ilKg fupml
Basis: wc

Rcsult
Notc!

Prcp
Method

EPA 5O3O- - 'EPA 5030
EPA 5O3O
EPA 5A30,
EPA 5O3O
EPA 5O3O

Anrly8lg
Mcthod

CAILTJFT
8021B
80218
80214
EO2IB
80218

MIIL

l

0.005
0,00J
0.005
0.10
0.05

6/15i00
6i 15i00
6/15/00
6tl5/oo
6^5too
fl15/00

Dllution Drte Dste
Frctor Exirrcted Anal!4ed Regull

I
I
I
I
I

&16/00 ND
qrcno ND
6/16/00 ND
6tr6/00 ND
drd00 ND
6/td00 ND

h-t ,
rpprovcdny, W ---Dare, lCf Pqb.

lgatw&tllP



COLI'IIdEIA ANALY'IICAL bERVICES. Ili{C,

QA"/Q{: Flqort

Clicltt!
Pmj.ctl
S.tnplc Mrdx:

ARCO Products Cornpany
26 107.0Q RAT#E/5387 Heyward
sou

ScnlccReques* 52001749
Drte Collected: NA
Drta Recelvcdt NA

Dstc Ertrd.dt dl5/00
DrhArrlyzrd! 6/16/00

Slrllpl€ Name:
L* Code:
Tcrt Not6:

BATCH QC
s200l7r9.mlMs,

Mafix Spikc/Duplican lvlarrir Spftc Suflnary
BTEX ard TFII es Gasoline

s200r719-001DMS
Uniu: ng/Kg (ppm)
Basis: Wct

P e r c e ! a  R e c o v c r y
CAS Rchdyc

Acc@trncc Pcrc.trt R€fi t
MS DMS Lidirc Dlftcrc[c. NoalrA!rlyac

Benzene
foluenc
E0rylbcazoc
Gasolinc

Prep
Mcthod

iieioso
EPA 5O3O
EPA 5O3O
EPA 5O3O

AmVstu Splk! Level S tnpl. Splke R€sult
Mcthod MRL MS DMS ll.e eult MS DMS

80218 0.005 0.5
80218 0.005 0.5
E02lB 0.005 0.5

CA/LI,'FT I I O

05
0.5

l0

ND 0.49
I\lD 0.48
ND 0.49
t{n 9.8

0J0 98
o.5r 96
0.50 9E
9.9 98

t00 57-154 2
toa fi-t42 6
100 46-t50 Z
99 67-t2t I

^wo".,'y, W --,* -olfafn
DusloroJgh



COLUMBH.ANALYNTI:AL SERYICEg INC.

QA/QC lteport

Client3
ProJect:
IfS Mrtrir:

Samplc Name;
kb Codc;
Test Notes:

ARCO Products Company
26 107.00 RAT#8Y53E7.Hayq,si'd
Soil

Lab Control Satr4rlc
s200615-LcS

Service Requ€$r 52001749
Dote Collcct d: NA
Dgte Received: NA

Drte Ertrscteds 6/15/00
Date Amlyzcdr 6/16/00

Laboratory Contol ilnmple Sumnary
BTEX and TPll :e Guoline

Units: rng4(g (pprn)
Basis: Wet

Ana$e

B$zcnc
Toluene
Ethylberzenc
Gasolirc

Result

0.48
0.48
0.47
9.8

Prep
Method

EPA 5O3O
EPA 5O3O
EPA 5()3O
bpe soro

Ardysls
Method

802t8
80218
EO2I B

CAILUFT

Ttu6
Value

0.5
0.1
0.5
l 0

Percent
Recoverl

96
96
94
98

cAfi
P€rcena

Recovery
Acceptrnce

Limits

57-t54
60-t42
46-t50
67-r2l

Resdf
Notes

i,--
Appmved By: (fly' - _ ___- Da!c:

l,cs,{z0JglP



col,t MBIA ANALYT! CAL SERVICES, INC.

QA/QC ll.eport

Cllent:
Proje.t:
Sample Matrir:

Service Requect:
Ilate Collected:
Date Received:

Drte Ethacted:
Drte Analyzed:

s2001749
NA
NA
NA
NA

ARCO Products ComFny
261 0?.00.M138/5387 Hayward
Soil

kep Method;
Alalysis Method:

Semple Name

IIA.I.3FT
HA-I6FT
HA-I.9FT
HA-l-t2.5FI
Method Blat*
Lab Contol Sample
BATCH QC
BATCH Qg

EPA 5O3O
EOzIB CA&TJFT

Lab Code

s200l 749-001
s2001749-002
s200r749403
s2001749-0u
s2006rs-sBt
s200615-Lcs
s2001?t9-00rMs
s2001719-00lDMs

Surogate Rec ovsry Summary
BTEX and TPtt as Gasoline

Test
Notes

109
r09
l0E
t07
t08
107
107
106

CAS AccsDfancc Limits I 70-t30v.

Units: PERCENT
Basis: NA

Perccn t  Recove ry
s,4a-Trifluorotoluene 44a-Trifluorototuene

I  t 6
I  t 3
tL4
t06
l
l t E
t20

7'U-.130%

l,-
AryrwedBy: _ Il/U

sun2/Ub!Yl9

,^*, Dbf4fn
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ENCLOSURE C

Soil Removal Comoletion Letter



DillildTruMw,lnc. dba

Dtlhnd touhuntrn&attat Sewawo
PO. B€x 6/9 - Byn)n. CA g,Git4

Phon6 (926) 83a68s0 _ Fa te25) 634.{89EpA #cADsat@B€ . D.T,s,c, r!1?1s . oi uc*ezercnrnz

Juty31, zo00

Mr, Sbve Meeks
t €fE Enwonrnenal Consr,rlhnb, krc.
3164 Gold Gamp fttuq Ste 2OO
Ranctro Coruo,a, cA 956Z0

RE: ARCO m5ssz
zon@ Ftssperian BtvtL
Halnlrlard, CA

Dcer ltff. Meeks:

ITPF llyir"d.qg ry pefrorer.un hyd'carbon cDnEmrneted sorb fr,on rhe reieienced siFnaE Deen Erflo\rsd. The 1 dnrn g-- 5ffit uras tnmspoilted t, oi.p""J !, R,ep11bii*v."_Laldflll In Uvemore, CA gn July Z, 2(nO.

Should you have sny quoslions, plcase do not hesite,trr io ca!.

SmcereJy,

Dlcld Tructdng. lnc dba,
SEhS/lcrES

Sendce Repesentative

/Enclosqre

DILI.ARD



t{"bn"p t.Lt tic S e ruices
rL:! Vasco Road Landfill

'iTfrffi;;ffiiffi{,m}iffi
i::ffi';':ffiW;#ffi;W

t
.-_:.rilff;l,rf 7ftr;,".T,ro*Iyi1mJ:yrrwt,tcconpANyElc ra.D, onaurz*ziltil;l;uabp..E:!w_J4g!.1w42t4- , .-* -h. , - { '  "  F- . . .  -.uhltru

siglrtrr. .61"-
TRAry5p6g'1'gR J1yFORIqATION DTr it-at + to" t/rtt

Po* oq- so+1 Ithb s€stotl

DESTINATION III{F'ORIUATIONI hcrtt c.r'atD tttra trc rr ec u.Bta0 tu(triaa hd bcart ra(lptc.l rnd & rtt mt ianrtrtcdBa ftt! for.eol|rl h td. ittd r.irrlta.

_zt-zSlgniturc of l/slac Roed Lstrdntl
d(ill tlotafi v.rro t {8.! rlr.trflor. _ f lrt||G, t,?6-4,ar.(xfl _ frrl *l|i..'J0E6 {t ,f6.aa?-t agr

'.t'l l$"i

DILLARD Ehlvtn lD N

P.o.  Box s79

E!_Ro!, c^ q+stl.

tc?s) a3a- iss,,

fr:rir #
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fl SITE ASSESSMENT INVESTIGATTON REPORT
2O2OO HESPERTAN BOULEVARD

HAYWARD, CALIFORNIA

Augus t  2 I  ,  1986
I
I
I
il
I
_t Prepared for:

Chria winsor
ARCO Petroleun products
5 I5  S .  F lo r+er  S t . ,  Roon lg l l
Lo6  Ange les ,  CA 900? l

Prepared by!

Groundwater Technology, Inc.
4080 Pike Lane sui te D
Concord, Cal i fornia I4SZO

ProJect ceotogist

20-8L27

Oho otx*: R.dondo 8..ch. Lti Tror., Ft; U$d.yilt.. tA Norwood. MA !tod,Iifl:
llinn(rBiir, MNi.c't|cbvith. Nlti Cl,rd.b F|}rd. pA: li|anr'. L qu.h;, C;nrb

z1<*..
Gary B.
Di stri ct
certifi\d
GeoIogJ. sf
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SITB ASSBSSUBXT INVBSTIGATIOf, RBPORT

2O2OO EBSPERTIN BOULRUAND

f,AYIIARD, CAI,IFORNIA

TTTRODUCTIOII

This report  presents the resul ts of  Groundwater Technology,

IDc . r s  S i te  Assessmen t  I nves t i ga t i on  conduc ted  a t  t he  Th r l f t y  O i l

Gasol ine Stat ion Located at 20200 Hesperian Boulevar i l ,  Haywarcl ,

Cal i fornia.  croundwate! TechnoJ.ogy was retained by ARCO Petro-

leuh Products conpany to conduct tbe assessnent wlth the consent

of the present property owner,  the Thr i f ty O1l Company. Tbe

invest igat ion was to serve as a prel iminary assessment of

subsurface contaminatLon resul t ing from lnadvertant Loss of

gasol ine type hydrocarbons fron the underground tanks and product

I i nes  a t  t he  fac i l i t y .

woRtt scoPB

The purpoge of thls investigation was to evaluate the actual

and potentlal impacts of a gasol lne spi l l  at the study site, The

scope of work included the fol lowing activi t le6 !

Dr iJ . l l ng ,  geo log l ca l l y

bor lngs usJ.ng a hol low

Field analysea of sol l

volat i le organic vapora

de tec to r  (P rD) .

logglng, and soi l  sarnpLing

atem auger.

samples for presence of

using a photoJ.onl zation

Research reported subsurface fuel leaks for the

s i te .



4 .
I
I

I

tl ,1,,.Frib\&a, -.

ANBA }'IIEN SOPPLY

According to
recorde there ar€ a

Construct ion of  2-1nch diameter monitor ing wel ls
(where  app l i cab le  )  .

Measurement of  water levels and f ie ld descr ipt lon
o f  r . ra te r  qua l i t y  i n  a l l  mon i to r i ng  we l l s .

Laboratory analysis of  selected soi l  sarnples for
total  petroleun hydrocarbons.

Laboratory analysis of groundwater samples for
total petroleum bydrocarbon.

o Preparat ion of  a Si te essessment Report .

SITE COHDITIONS

STTE SBTTTNG

Tbe si te under invest igat ion Ls a srnal l  sel f  service
giasol lne stat ion which l les on an eastwardly s loping al luvial
plain between the san Francisco Bay to the rrest and the Diablo
Range to the east.  Tbe stat ion has four exlst ing punp is lands
which dl .spence regular,  unleaded and super unleaded products.
The propert les gurrounding the si te are predoninantry resident lar
with some comrnerciar which incrudes 3 propert les with underground
fuel  storage faclLi t ies approximately 50 yarda south and Bouth_
rreat of  the ei te.  The Etat ion locat ion is sbown on the Si te
Locat lon Map (Flgure l l  and stat lon detai la are depicted on the
Sito Locat iorF t i tap (Figure 2 ) .

5.

5 .

7 .

:  : .  1 . :

Californla Department of
minlmun of 20 pernltted

.2

Water Reaourcea
wells wLthin a one
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Anlhont Chobol
Rr!fonol Port

FIGURE I

SITE LOCATION MAP

ARCOIHESPERIAN
|-lJ\YWARD
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ml.le radlus of the site. six of these have punp rates between 1

and 250 qa l lons  per  n inu te  (gpm)  and the  remaln ing  20  we l ls  a re

not currentty purnping. Municlpal Water supply is by the East

Bay Municipal Uti l i t ies Distr ict wblcb derives water fron the

Mokelumne River in the San Joaquin val ley.

EYDROGBOLOGT

The si te l ies within the hydrogeologic feature known as the

Bay Plains Basin.  Groundwater occurs in nost ly conf ined aquifers

consist ing of  unconsol idated Tert iary to Quaternary age deposi ts '

some unconf ined water bear ing deposl ts of  Quaternary age are

present within thj-s basl-n.  The consol idateat basetrent rocks

underly ing the Quaternary and Tert lary age deposi ts are consi-

dered to be non-water bear ing due to their  poor y ields'

The qtater bear lng deposl ts are composed of coalescing

al luvial  fans sloping westward from the Diablo Range to the

eaEt.  These al luvlat  deposi ts are col lect ively known as the san

Leandro cone, a sub basin of  the Bay Plains Gorundwater Basin '

These water bear ing deposi ts are interf ingerect wi th f iner grained

tLdeland deposi ts whlch resul ted fron accumulat ions of  f lood

stage si l ts and clays deposi ted by r ivers and rnar ine clays

properly deposi ts resul t ing from marine inundat ions'  where these

'deposi ts 
are lateraI ly extensive and/or thick enough they fortn

conf inlng layers whlch are inpervious to groundwater f low and

seperate the sand and gravel  deposi ts forur ing indiv idual  aqul-

fera.  These aquifers do not correlate at  deptha over any

appreclable &istance and could repre6ent nore norther ly eguiva-

lents of  tbe nore studied, Neuard, centervi l let  and Frenont

aqu l f e r s l oca ted fa r t he rsou th l n thea t t j acen tN i l esconeBae in .

. , i i , r G 1 - r t ' ) ;  j .  l

'  ' 1 1
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The mater ials found in bor lnga at th is locat ion are a

sequeDce of dark clays grading lnto sands and gravels at  depths

greater than 20 feet.  Groundwater occurs at  a depth of  12 feet

below the ground surface. The assume groundwater f low ' l i rect ion

l-s to the west,  toward San Franclsco Bay'  Sulphur creek'  the

tnost prominent surf ic ia l  water feature'  f lows from east to r ' rest

abou t  . 2  n i l es  to  the  sou th .

TTiTUBSTIG}TI ON PROCBDUNES

Prior to on-site investigative studies' researcb was

conductedt to provide background j-nformatlon on area hydrogeology'

reported leaks, and permitt inq agency requixetnents' The bydro-

geologic inforrnation was discussed ln the previous section'

conmunication with the Cali fornia Reglonal water Quali ty control

Board, San Francisco Bay Region, Alameda County Health Department

and the City of Bayward Flre Prevention Distr lct indicated no

reported fuel loss from this slte'  Permitt ing and lnstal lat ion

of groundwater monitoring wel).s and soi l  borings was conductedl Ln

accordance srith Alarneda County water and Floodl Controf District

zone 7 guLdelines.

one August 7 E 8' 1985, Groundwater Technology dri l led a

total of seven borings at the proJect si te'  The borings were

dri l ted adjacent to the underground fuel storage tanks and

produc t l i nesus inga t ruc }mountedE inch .d iamete rho l ] ' oweten t

auger. 5o11 sampling was conducted at f ive foot intervals and

fleld analyais for volat i le organlc vaPors, ueing a photol 'o-

nlzatlon detector' was conducted In accordance with Groundrtater

Technology t I  standardl oPeratlng Procedurea SoP 11' 14' 15 and L9

(See Appendlx I).  Becauge the ! 'ater table was encount€red at a

depth of: leaa "than 40 feet below grade, three of, tbe boringe were

conv€rted rlnto groundwater monitoring welle' Tbe location of the

sol l  borings.and nonltortrng wellg ie graphical ly depicted oD th€

Bite plan (See Figure 2). The dlr i t l ing 1098 contaln lnfornation



on the folJ.owing paraneters:  ctescr ipt ion of  soi ls encounteredi
Loca t i on  o f  so i l  samp le  po in t s ,  f l e l d  p ID  read ings ;  and  we l l
cons t ruc t l on_spec i  f i  ca t i on  s  (See  Append lx  f f ) .

The monitor ing vrel ls were developed by hand bai l ing in oraer
Eo remove si l ts and improve wel l  performance. Groundwater
monitor ing to detelmine the pre'ence of gasol ine and the dep,th of
the l iquld interface was conducted in accordance vi th Groundvrater
Technologyrs Standard Operat lng procedure sop g (See AppeDdix
I) .  Groundwater samples obtal .ned for Laboratory analyses were
col lected, preserved and transported under Cbain of  Custody aaper guidel lnes outLined in Groundsater Technologyrs Standard
Operat ing Procedures SOp 9, 1.0 and l I  (See Appendix f f ) .

AUALYTICAL RASUTTS

GROT'NDI{ATN, XONIIoRIUG

The three on-sLte wel ls were monltored on August g & l l  and
18. 1986 (See Table 1).  The rnonl. tor ing determLned that depth to
$tater was approximately 12 feet below grade. fnspect ion of
bai ler samples indlcated that s l lght to strong gaeol ine odor waspresent in grounclwater.

GN(X'XDI|I,TER SAI{PLE ADTAI.TSBS

on August g, 1996, water sanple. were corrected from the
three nonitoring welle for analysis of dissolved gasol ine type
hydtocarbon concentratlona. Analyses were perforned by purge and
trap gas' chronatography with photoi onJ. zation aDd flane ionization
detectl'on': as Irer EpA I'{ethod 6 02 . The laboratory test reeurta and
n.tbod detection rinrts for. the analysee performed are presented
in Appendi 'x fXI. Ihe analyses indtcated dlssolved petroleun
bydrocarbon concentrations of 14 parts per milllon (ppru ) in both
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moni to lLng we l ls  I  and 2 .
o f  2 .9  ppm.

Monltor lng welL 3 had a con centrat i on
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H
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SOIL SAHPLB ANAIYSBS

on  Augus t  Z  and  g ,  l 9gd ,  so l l  samp les  coL lec ted  du r ing
soi l  bor ings r{ere f le ld analyzed for volat i le organic vapor
coDceDtrat ions. The f ie ld analyses vrere conducted using an HNU
pho to ion i za t i on  de tec to r  (p ID)  wh ich  has  a  de tec t i on  l Lm i t  o f  1
Ppn. The measured vaporl-concentrat i  on for each soi l  sample is
plot ted adJacent to the sample poLnt on the dr i l l ing ) .ogs (See
Appendix I f ) .  Measured concentrat lons ranged from 1 to 160 ppm
between tbe ground surface and 40 feet below grade. The highest
conceDtrat ioDs were recorded between 14 and 24 feet below the
ground surface.

Selected soi l  sarnples vrere laboratory analyzed to deternine
total  petroleurn hydrocarbon concentrat ion6. Analyses were
performed by a Modif ied EpA Method 418.r  procedure which has a
detect lon l imit  of  10 ppn (ng/kgl .  The laboratory test  resul ts
for the samples analyzed are contalned in Appendix IV. Concen_
trat ions above the detect lon l ln i t  were recorded in sample. f rorr
soi l  bor inga 2, 3 and 4. Soi I  Bor ing 2 contained 49 parta per
n i l l i on  (ppn )  a t  a  dep tb  o f  9 .0  -  9 .5  fee t  be tow g rade  su r face .
soi l  Bor ing 3 and 4 contained concent lat lons of  42 and 20 parrg
per nl l l ion total  petroleun hydrocarbons respect lvely.  ALl  otber
serect sorr  samples i rere bel .w nethod detectr-on r lnr. ts.

suo|rny

Groundwater Technology rraa contacted to provLde a slte
asaeaame$t investigation. of gubsurface contaDinatton at the
rhrl f ty GaEollne service stat lon at 2o2oo lresperian Boulevard,

H
s
fr

il
m 6
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l layr,rard, Cali fornia. The inveEtlgatlon conEi6ted of dri l tedseven borings, instal lat ion of monltorlng wells in tbree ofthe seven borings, soi l  sarnpl ing and analyses, and water samplingand analysee. A summary of the f indings of this investigationinclude the fol lowing !

.T
:*
$

li{
, -a

l-:l

t$

Subsurface soi ls conslst  urainly of  dark clays,
and  n ino r  sands .

Groundwater ! ,ras encouDtered
belou the surface and exists
cond l tLons .

a t  a  dep th  o f  12  fee t
under water table

Ji

i]
. l

$
i
I

No measurable free f loat ing product is present.

o Gasoline odors were noted by f ield iDspectLon and
f ie ld  p ID ana lyses  o f  so i l  samples .

- Field lnspection of samplee indicated
sl ight to noderate gasol ine odor to a
depth of g to L6 feet below grade.

The highest f le ld pfD readings were in
sanple obtained between 9 and 15 feet
below grade.

Adsorbed petroleun hydrocarbone exlst ln the
sol. le.

So11 Borlng 2 had 49 pprn (mg,/kg ) totat
petroleum hydrocarbons at g.O _ 9.5
feet below grade.
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SolI Boring 3 had 42 ppn (rnglkg) total
pe t ro leum hydrocarbons  a t  9 .0  -  9 .5
feet below grade.

So11 Bor lng  4  had 20  ppm (ng .kg)  to ta l
pe t ro leum hydrocarbons  a t  9 .0  -  9 .5
feet beJ.ow grade.

Dissolved gasol ine hydrocarbong exi.st in the
groundwa ter

we l l  t  had  I4 .3

hydrocarbons.

Wel l  2  ha i l  2 .9
carbons .

total dissolved

total dissolved hydro-

ppm

Well 3 had I4.1 ppro total dissolved
hydrocarbons.

CLOSTIRE

Groundvrater Technology would llke to tbank ARCO petroleum

Producta for tbe opportuni ty to conduct th ls s l . te asse8sment
J.nveet igat ion. Should you have any queat l .ons or comnents
regarding thls report ,  p lease feel  f ree to iontact us.
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GROUNDWATER TECIINOI,OGY
ST,I\NDARD OPENATING PROCEDURE
CONCERNING GROUNDWATER MONITORING
soP I

Groundwate r  monL to f , l ng  o f  we} l s  a t  t he  s i t e  sha l l  be
conduc ted  us lng  an  oRS Inbe r face  P robe  and  su r face
Samp le r .  Tbe  In te r face  P robe  I ' s  a  I rand  he ld r  ba t te ry
opeiahe<I r levlce for measurlng depth to Petroleum product
and  dep th  to  waLer  as  measured  f l om an  es tab l i a l l ed  da tum
(1 .e . , ' t op  o f  t t t e  we l l  casLng  whJ . ch  has  been  su rveyed )  '
P roa luc t  t i r l ckneee  lB  then  ca i cu la ted  t t y  sub t rac t l ng  t l : e
c lep t l t  t o  p roduc t  f rom t l r e  < lep t t r  t o  wa te r '  I n  add l t l on l
wa ie r  e leva t l ona  a re  ac l Jus ted  fo r  t he  p reseDce  o f  f , ue l '

'  
w l t h  the  fo l l ow lng  ca l cu la t l on :

(producb rh lcknees r ,  . : , : i : l : : [ "5t ; : i :1" ; ievat lon

Not€  I  ! ' he  fac to r  o f  0 .8  accoun ts  fo r  t he  dens l t y
'  

d l f f e rence  be tween  waEer  and  pe t ro leum
'  hyd roca rbons .

l he  In te r face  P robe  conaLs ts  o f  a  dua l  se r te l l r g  p robe

u tJ . I l z l ng  an  op t l ca l  l t qu l c l  sen60r  a r rd  e lech r l ca l  con -
'  duc t l v l t !  t o  d i s t l ng l sh  be tween  wa te r  and  pe t ro leum

.  p roduc ts . .  A  coaEed  s tee l  measur l ' ng  tape  t ransml - t s - the'  

" . r , "o . re  
s igna ls  to  the  ree l  agsemb ly l  w l te re  an ,aud lb le

a la rm sound i  a  con t l nuous  tone  w l l en  the  se r rso r  13
l .nunersed . i n  pe t ro leu rn  p roc luc t  and  an  osc i l l a t i ng  tone
when Lmmerset l  ln water.  f t re Interface Probe is accurate

to .  1 /16 - lnch  .

l !  Su r face  Samp le r  eha l l  be  used  fo r  v l sua l  i nspec t l on .  o f
the  g roundwat l r  t o  no te  sheens  (d t f f i cu l t  t o  de tec t  wL th

t l re  i n te r face  P robe) ,  odo ra .  rn l c rob ia l  ac t l on '  e t c '

T l re  Su r face  Samp le r  usec l  cons l s t s  o f  a  lZ - l nch  l ong  cas t
'  

ac ry l l c  t ube  w l l h  a  De l rLn  ba l l  w l r l ch  c loses  onEo  a

con l ca l su r f acec rea t l ngaeea laa t l | esamp le r l s . pu l l ed
up .  The  sa rnp le r  I s  ca l i b ra ted  i n  l nches  and  cen t lme te ra

' f i r  
vteua).  l i rspect lon of  product th lckness'

To reduc€ the potent lal  for crosa coDtamlnat{on between

vtel i€ the nonl ior lngs ehal l  take place J 'n order f ron the

feas t  t o  mos t  con ta i l na ted  we l l a . -  we l l e  con ta ln lng  -  f r ee

;; ; ; " ; - t ; ; " ia 
-1" - t""r tored 

last '  Between each monitor lng

i t re  equLpmen t  s l ra l l  be  was l ted  w I th . l abo ra to ry  g rade

<Ietergeni,  and double r lns€d wltb dIst l l led v ' 'ater '
Itrt'
llu

ir.1l
Lrt
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STANDARD OPER.ATING PROCEDURE
ioNcnnnruc wATER SAI{PLTNG METHoDoLocY
soP 9

Pr io r  to  water  sampl ingr  each v re l l  sha l l  be  purged by

;;; i . ;-" ; i" i t"n 
-oe-i6"t 

werl vorurnes or unui l  the

d ischa lge  water  rnoacates  s tab i l i za t ion  o f  tenpera ture '

conduct iv i t y ,  and pH. -  ie  t f t "  we l l  i s  evacuated  be fore

fou !  weI I  vo lumes a le  removed or  s tab i l i za t ion  is

.. f t i"".a, the sanPle should be taken when the water

Ieve l  in  the  we l l  t " "o" . i "  to  80 t  o f  i t s  in i t ia l  leve l '

Retr ieval of the water sample, sanple handlinq and sample

i i i . l i ""t i"n tr ' t i rr  be conducted in accordance wj ' th

c roundwater  recr rnoro iy  iauo ia to ry  s tandard  opera t ing . - '

Procedule (crr,  soP i6i ; ; ; ; ; t t in-g sampling For volat i les

in  wate ! " .  The 
" "n tp  

i i  ng- ;qu ip rn tn t  us ld  sha l l  cons is t  o f

i  t . f lon  an i l , /o r  s ta i ; Ie ;s  i teL l  samplers '  wh ich  meets

EPA regu la t ions .  c i ;= t - t ' i " r "  w i th  le f lon  I ids  shou ld  be

used t5  s to re  the  co l lec ted  sanp les '

To  insure  sample  i 'n tegr i t y ,  each v ia l  sha l l  be  f i l l ed  w i th

the samPled water sucfr that the ! 'ater stands above the 1ip

of the vlal .  rr ," 
" i i"si ,ouia-in." 

be quickly placed- on the

vial and t ightened 
" ' ."" i" fy- .  The vial should then be

checked to ensure trt" i  
- i i i '  

bubbles . are not present-prior

to label ing of the ;;pi; '  Laber information should

include a sample ial i i i i i t" t ion number' iob identi f icat ionr

date' t ine, tvpe ot=ai i i ; ; i ; - ; ;qttsted aid the sarnprerrs

name. Chain-of-Custoai- iorms shal l  be completed as per

Grounalwater r""nnotJiy'r , iuor"tory,standard operating

;;; ; ; ; ; ;  isoP 1r) .5tt"tr t t i"s chain of custodv'

The vials should be immediately placed in high quali ty

coolers for shipnent-fJ- i i t"  laloiatory'  The coolers

"r,Iii i-u"-p"ii"i 
*iin-iuiiicient ice or freezer packs to

ensure thac the 
";; i";-;;;- lceft- lerow 

ac' sampJ'es which

;;;-;;"; i ; ;a at t i te-sioundwatei rechnolosv laboratolv'

above I0  c .  wi l l  b ;  ; ; ; ; ;e t ;ed substandard '  ro  min imize

: ; ; i " - ; " ; ; "au i io" - t i l " - - ! i - " " ibed analvs is  shal1 take

olace wi th in  seven ; ; t " - ; i  sanpre correct ion un less

: i l ; i " i i i ' ' ; ; " ; ; ; ; ;  u.Lair i 'a viars ard used'

To minimize the potent ial  for 91655 sentaminat ion between

wells, al l  the t.r i=iI i l iopt"" i  u"a water sampling equip-

ment whlch contact! l i t"-  gi lu"a"ater shal l  be cleaned

bet r reen each we l l  
" . rp i i . ig .  

As  a  second Precaut ionary  . - -
nr€astr!€r the uelIs s-ft '" f  f  6" sampled- in order of increasing

contaminant concent;; ; ; in"-t" " i tubl i"hta 
by previous

ana lysJ .s .

{y
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.GROUNDWATER TECHNOLOGY LABOR,ATORY
STANDARD .OPERJ\TING PROCEDURE
CONCERNING SAMPTING F'OR VOLATITES
SoLVENTS, Etc.  )  .
SOP IO

(GTL)

IN I{ATER (DISSOLVED GASOLTNE,

t .
1: " -9 !1y  v ia ls .p roper ly  washed and baked,  ava i lab le  f rom cTr ,o r  P le rce  Chemica l .

il
il

2. Use. clean sarnpl ing equipment. Scrub wj.th Alconox orequ lva ten t  labora tory  de tergent  and water  fo l lowed by  atholough water r inse. compiete with a di"t l i t ; ;- ;"I :" '
r inse .

sampl ing .  equ ip rnent  wh ich  has  come in to  contac t  w i th  t iqu idhydrocarbons  ( f ree  produc t )  shou ld  be  regarded w i th  sudp i_
l i : t : . , . ,S : : l ,equ ipment  shou ld  have tub ing  and cab les  rep laced
_",1:.-:  i1_ r."r r  rent parts washed with laboratory detergentsoru t lon ,  as  above.  V is ib le  depos l ts  may havE to  be  removedwith hexane, breath methanol fuires. Soivent 

"""t ing-,f ,Juiabe fo l lowed be  de tergent  wash ing  as  above.

This procedure is vaLld for volat i le organics analysj.s
9n ly .  For  ex t iac tab le  o rgan ics  ( fo r  ex imp le ,  pes t ic ides ,  o rbase neut ra ls  fo r  EpA method 625)  a  f ina l  r ins i  w i thpes t ic ide  grade isopropy l  a Icoho l ,  fo l l .owed by  overn igh t  o roven dry ing .  w i l l  be  ne-essary .

Take-dup l ica te  samples  fo r  GTL.  Mark  on  fo rms as  a  s inq lesampre  w i th  t rdo  conta j .ners  to  avo id  dup l i ca t ion  o f  ana l l s is .

Take a site blank using dist i l led water or known uncontarni_nated source. This sample vri l l  be run at the discret ion ofthe  pro jec t  manager .

FiI l  out labels and forms as rnuch as possibte ahead oft ime.  use  an  indet ib le  laundry  narke l -o r  a  Space pen.

3 .

4 .

5.

GROUNDWATER, :.i
TECHNOLOGY,ING I

if,
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ypes  o f  sanp les .  Use
speclal ly prepared vials f rom cIL,  rnaiked as indicated
be low,  o r  use  the  app rop r la te  f i e ld  p rocedure  (SOp 12  fo r
ac id i f i ca t i on  ) .  uak i  no te  on  fo rms  tha t  sampLes  were
p rese rved .  Ah rays  have .  ex t ra  v ia l s  i n  

" r " .  
i f  p rob lems .

Fo r  samp les  f rom d i sso l ved  gaso l i ne  s i t es  o r  o lhe r  samp les
shoud l  be  ac id i f i ed  be low  pH Z  w i tn  suL fu r i c  ac id .  UsL
v ia l s  w i th  ca re  and  keep  them up r igh t .  Eye  p ro tec t i on ,  f oo t
p ro tec t i on ,  and  d i sposab le  v iny l  go l ves  a re  requ i red  fo r
hand l i ng .  Samp les  des igna ted  fo r  exped i ted  se i v i ce  and
ana lyzed  w i th j . n  seven  (7 )  days  o f  samp l ing  w i l l  be  accep t -
ab le  w i thou t  p rese l va t i on .

Ac id  causes  bu rns .  G lasses  o r  gogg les  (no t  con tac ts )  a r ' e
necessa ry  fo r  p ro tec t i on  o f  t he  eyes .  Wash  eyes  w i th  f resh
water for 15 minutes l f  contact occurs and seek medicaL
a t ten t i on .  R inse  o f f  hands  f requen t l y  w i th  wa te r  du r ing
hand  l i  ng .

For sarnpl ing cblor inated dr inking water suppl ies for
ch lo r i na ted  vo la t i l es ,  samp les  sha l l  be  p re ie rved  w i th
sodium thiosul fate.  Use vials labeled "aoNTAINS THIOSUIFATE".
No  pa r t i cu la r  cau t i ons  a le  necessa ry .

F i I l  v i a l  t o  ove r f l ow ing  w i th  wa te r ,  avo id ing  tu rbu lence  and
bubb l i ng  as  much  as  pos i i b le .  wa te r  shou ld  s tand  above  J - i p
o f  v ia1 .

8 .  Care fu l l y  bu t  qu i ck l y  s l i p  cap  on to  v ia l .  Avo id  d ropp ing
the tef lon disc from cap by not invert ing cap unt i l  in
contact wi th v ial .  Disc should have tef lon face toward the
water.  Also avold touching whit .e tef lon face with dir ty
f i nge rs .

9 .  T igh ten  cap  secu re l y ,  i nve l t  v i a l  and  tap  aga ins t  hand  to
see  tha t  t he re  a re  no  bubbLes  i ns ide .

I0 .  Labe l  v ia l  us ing  i nde l i b le  i nk  as  fo l l o rds :

a )

)
)c

d

Sample  I .D .  No.  (and 'Groundwater  Techno logyr  i f
no t  on  prepr ln ted  labe l  ) .
a lob  f  .D .  No.
Date and Time.
T1pe of analysis reguested.
Your naure .

I
GROUNDWATER
TECHI{OIOGY,INC.



r l l .  Unless the fair ic type label is used, pLace scotch tape overthe label to preserve i ts integri ty.

J.2. For Chain of Custody. reasons, sample vial should be wrappedend-for-end with scotch tape or . i iderr..  t ip.-.na-Jic".awith indellbre ink *rrere if ie 
""a-"i 

i i,"-t.pE-";;i"-;;"
i t se l f .  The  sep tum needs  to  be  cove red .

13- chi l t  samples inmediater.y.  samples to be stored should bekept  a t  4cc (39oF) .  sa* i res- i . Ie ivea at  t r , "  r i l " i . toryabove 10oC (as measurea i t .  g tass 
- iur face 

by a thermocoupleprobe), after overnighr shilping orirt r. . i"" iJ;i.J-i iu"t.n-dard,  so use a h igh {ua l i ty ' l " " i " r -  w i th  suf f ic ient  ice orfreezer packs. (coofers aie i" i i iatJ.e from GTr.,),
14 .  F i l l  ou t  Cha in  o f_Cus tody  and  Ana lys i s  Reques t  f o im .  (SeeChain of cusrody proceduies soii i l l
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."GROUNDWATER TECHNOLOGY LABORATORY T GTI, )
STANDARD OPERATING PROCEDURE
CONCERNING CHAIN OF CUSTODY
soP 11

Samples must be maintained uni ler custody unt l l  shipped ordel ivered to the labolatory.  The tabor i tory hr i l l  thenrna in ta in  cus tody .  A  samp l i  i s  under  
" " " t "Oy  

i f ,

a)  I t  i s  in  your  possess ion
b)  I t  i s  in  your  v iew a f te r  be ing  in  your  possess ion
c)  you locked i t  up  a f te r  be ing  in  V" i , .  p " ! " . " " i "n
d)  I t  i s  in  a  des i lna ted  secure  area

2. guslody_of. samples rnay be transferred frorn one person to the'  nex t .  Each t rans feree-  and rec ip ien t  must  da te ,  s ign  andnote the t irne on the cbain of custody f orrn.

3 .  fn  sh ipp ing ,  the  conta iner  must  be  sea led  w i th  tape,  bear ingthe  sender 's  s ignature  across  the  area  o f  bond ing ' . i ,  t f , .ends of the tape in. order. to prevent undetected ["rnf" i ing.Each sanp lLns  j9 r  shou ld  be  taped and s igned 
" "  

, " i i . -
bco tch  tape works  we l l .

4. lr l r i te "sealed by" and sign in the Remarks box at the bottomof the forrn before seal i ig up the box. place form in ap las t ic  bag and sea l  ins ide  th .  box .

5. The TREMARKS 
" section in the upper r ight part of the form isfor documenting detai ls such al i

correLat ion of  sample numbers i f  samples are splLt
be tween  1abs .
QC numbers when lab is logging in the samples.
sample temperature and condit ion when reci ived by
lab .
P rese rva t i on  Do ta t i on .
pH,o f  samp les  when  opened  fo r  anaLys i s  ( i f
ac id i f i ed  )  .

The cha in  o f  cus tody  fo rm shou ld  be  inc luded ins ide  thesnlpping container. A copy should be sent to the project
coord in ator

when the samples are received by the lab, the chaln of
custody form wl. l I  be datedr signed, and a note of the t ime
i:g:_f l  a. lat 'oratory representi t ive. The form along wiihsnlpplng bi lLs and receiXrts wil l  be retained 1n the-labora_
tory  f i les .
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At the t ine of receipt of samples by the laboratory, the
shlpping container wl11 le lnipeited anat the seal ing
signature w{I l  be checked. the samples wil l  be inspected for
condit lon and bubbles and the temperature of a representa-
t lve sample container wil l  be rneaiured external ly by a
thermocouple probe (held t ightly between two sanples) ani l
recorded. The laboratory eC numbers wll l  be placed on the
labe ls .  in  the  access ion  1og,  and on  the  cha in  o f .cus tody
form. I f  samples are acidif ied their pH wil l  be measured by
narrolr range pH papre at the t lme of opening f ir  analysis.
Al l  comments concerning procedures requir ing handling of the
sanPles wll l  be dated and init ialed on the form by the
laboratory pelson performing the procedure. A copy of the
completed chain of custody forrn with the cornhents on sanple
integri ty wi l l  be returned to the sampler.;1
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GROUNDWATER TECHNOIJOGY
SfANDARD OPERATING PROCEDURE
CONCERNING SOII, SAI4PLING METHODOTOGY
soP 14

So i l  samp les  shou ld  be  co l l ec ted  and  p rese rved  i n
accordance lvLth Gloundwater Technology l ,aboratory 's
S tandard  ope ra t i ng  p rocedure  (GTL  so i  15 )  conce rn ing
Soi l  Sanple Col lect ion and Handl ing when Sampl ing for
VoLa t i l e  Organ ics .  A  ho l l ow  s te rn  so i l  auge r  shou ld  be
used  to  d r i l l  t o  t he  des i red  samp l ing  dep th .  A  s tandard
2  i nch  d iamete r  sp l i t  spoon  samp le r  18  i nches  i n  l eng tb
shaL l  be  used  to  co l l ec t  t he  samp les .  The  samp les  a re
contained in 2 inch diarneter by 5 inch long thin wal led
brass tube l iners f i t te i l  into the spl i t  spoon sampler
I t h ree  pe r  samp le r  )  .

The spl i t  spoon sampfer should be dr iven the ful l  depth
of the spoon into the soi l  using a 140 pound hammer.
The spoon shal l  then be extracted frorn the borehole and
the brass tube l iners containing the soi l  sarnple rernoved
from the sampler.  The ends of the l iner tubes should be
immed ia te l y  cove red  w i th  a lum inun  fo i l ,  sea led  w i th  a
te f l on  o r  pLas t i c  cap ,  and  then  taped  w i th  duc t  t ape .
After beJ.ng properly ident i f ied with sampte data entered
on a standard chain of  custody form the samples shal l  be
p laced  on  d ry  i ce  (ma in ta ined  be low  4oC)  and  t ranspor ted
to  the  l abo ra to l y  w i th in  24  hou rs .

One of the three soi l  samples retreived at each sample
depth sbal l  be analyzed i i r  t t re f ie ld using a photoioni-
zat ion detector and/ot explosimeter.  The purpose of the
f i e ld  ana lys i s  i s  t o  p rov ide  a  means  to  choose  samp les
to be laboratory analyzed for bydrocarbon coDcentrat ions
and to enable cornparis ions bet$reen the f ie ld and
Iabo ra to ry  ana lyses .  The  so i l  samp le  sba11  be  sea led  i n
a plast ic bag'  and placed in the sun to accelerate the
vaporizat ion of  volat i le hydrocarbons from the soi l .  One
of the tvro f ie ld vapor instruments shal l  be used to
quant i fy the amount of  hydrocarbon released to the air
f rom the  so i l s .  The  da ta  sha l l  be  reco rded  on  the  d r i l l
loga at the depth corresponding to the sample point .
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/'tnouNowarER TEcHNoLoGY
/, iielrbenn oPEF,ATTNG PRocEDURE
t t i6iiA;iitrNc sorr, sAMPr,E collEcrroN-AND
t'! iXiiiiiiic-';n;N aililiNG ron vor'arrrE oRGANrcs
,  soP 15

I . Use a  sampl ing  means wh ich  main t " - i : : ^ :h "  phys ica l

in tegr i t y  o f  the  sa ip f l s '  the  pro jec t  -  sampl ing  Pro tocor

w i l r  des ign" " .  u  p t t i i i i "a  
" " tp i tn i  

too t '  A  sp l i t  spoon

sampler  w i th  t iners -o i -  " i ^ i i " t  
tube  sampler  wh ich  can be

sea led  i s  bes t .

A t thed isc re t iono f thepro jec tmanager , thesamPles
shou ld  be  e i ther  '

A .  sea led  in  l iner  w i th  te f lon  p lugs  (The "Ca l i fo rn ia

. SamPIer n ) or

B.  f ie ld  p repped fo r  sample  ana lys is '

Pro jec ts  us ing  method (A)  w i l ]  incur  a  seDara te  sample
'  DreDara t ion  cbarge 

' I i  
i - - io '00  Per  sample  in  t t re  labora-

iory.  For method (; i "P;; ; ; ; ' l  : lu-t- : : ; : : ' :1"1.: : t t ; '
ar ra ' s " .p le  co r ing  sv r i nqes  mus t  be  o ro '

weeks ahead or  t t ln i t i io i - i r t l - i iu" ta torv  before sampl ing '

(V ia1s are f ree i f ' " : ; ; i " " " i i i i -u t  " tn i  
to  croundwater

TechnologY Laboratory '  '

For  send ing  who le-core  samples  (2A above) :

A. Seal ends of l iner $' i th tef lon plugs leavi 'ng no

f ree  a i r  sPace ins ide  '

B .  TaPe w i tb  duc t  taPe '

c. cover with a non-contaroinating sealant (paraff in) '

D .  P lace  ln  P las t ic  bag labe led  w i th  inde l ib le  marker '

i r se-wer r  i ,  i tp tn l -6a te1  and job  l '

E. Place inside a second bag and place' a label l ing tag

inside outer bag '

F. Enclose samples in a cooler with suff icient ice or

.dry ice to t i i i t l i "-simpres at 4 deqrees during

shiPnent '

G. '  Seal cooler wl ' th a lock or tape'v' i th samplers

signatqrq "t" i i^p!t in9- 
can be- detected'

I
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g. Package cooler ln a box with insulat ing rnater ial .
Chain of  custody forms can be placed in a plast ic
bag  i n  th i s  ou te r  box .

I .  I f  d ry  i ce  i s  used ,  a  max imum o f  5  pounds  i s  a l l owed
by Federal  Express rv i thout special  documents
(documen ts  a !e  easy  to  ob ta in  bu t  j us t  no t  necessa ry
fo r  under  5  pounds ) .  S imp ly  q r r i t e  "ORM-A d ry  i ce , "

pounds .  f o r  resea rch "  on  ou ts lde  packag ing
and  on  regu la r  a i rb i l - I  unde r  c lass i f i ca t i on .  UPS
does  no t  accep t  d ry  i ce .

. I .  Make  you rse l f  a  supp l i es  L i s t  necessa ry  be fo re
going into the f  ie l i l  .

K .  So i l  co res  kep t  a  4  deg rees  C  a re  on l y  v iab le  fo r  up
.  t o  7  days  when  a romat i c  hyd roca rbons  a re  i nvo l ved .

The  l ab  w l } I  p repa re  then  i n  .me thano l  as  above  once
in  the  l ab ,  bu t  we  w i l l  need  a  ca l l  ahead  o f  t ime  to
scheduLe  pe rsonne l .

Fo r  f i e ld -p repp ing  (S tep  28  above ) :

A. Obtdin prepared sample containers from the labora-
to ry .  Orde r  f o r  f  o f  samp les  i n tended  and  add  50$ .
This shbuld be suff ic ient for QA requirements
(be1ow) ,  b reakage ,  and  add i t i ona l  samp les  taken  by
d i sc re t i on  o f  samp le r .

B .  Organ ize  con ta ine rs  consecu t i ve l y  -  t hey  a re  a l l
numbered and pre-weighed. Make a necessary suppl ies
l i s t  be fo re  go ing  i n to  the  f l e ld .

c.  For a 6" l lner sect ion retr leved from the spoon
sa,mpler,  spread a 12" square piece of broi ler
(heavy )  a lum inum fo i l  and  s l i ce  i t  l eng thw ise  w i th
a  c lean  s ta in less  s tee l  spa tu la .

D. Inmediately sample er i th a cor ing syr inge with plunger
removed. Poke tube l -nto mid-sect ion of  core ( into
undLs tu rbed  so i l )  t o  cap tu re  a  L /2  to  I  i nch  p lug .

E. hnediately t ransfer to th€ sample vial  wl th

.  rne thano l  by  us ing  p lunger .  C lean  a round  1 ip  o f  v ia l
to remove soi l  wi th c lean laboratory Paper towel l ing

CAUIION ! I{ORIT OTILY IH WBLL VBNTILATED J\RE;II. DO NOT
BREATE UETEANOL VAPOR. IT IS TOXIC.
SBE USDS ATTACEED.
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and sei l .  septum onto the vial hri t l i -  l id, tef lon side
(shiny) toward the sample. shake sample enough to
break i t  up so that whole sample Ls imrnersed in
methano l .  The rap id  p rogress ion  o f  s teps  ind lca ted
here is necessary to prevent loss of volat j . les from
the so i l .  Do no t  leave v ia ls  unopened fo r  any
ex tended per iod  -  the  methano l  evapora tes  qu ick ly .
Gr i t  le f t  on  th reads  o f  v ia l  can  cause v ia l  to  b reak .

*  I f  requ i red  (see 5  be low) .  Take a  dup l i ca te
sanp le  f ron  the  o ther  haLf  d i rec t l y  across  f rom the
first sarnple, or where ever undisturbed, yet
representa t ive  so i l  occurs .

tabe l  v ia l  w i th  Ieg j .b le  in fo rna t ion  as  fo l lows s

l-.  Job name or number.

2 .  Da te .

3 .  T ime.

4. Depth and well  number.

5 ;  Samplers  in i t ia ls .

H. Tape vial across septum lr i th scotch tape and around
cap and sign on the tape with indel ible ink to
prevent tampering.

I.  Wrap up a representative section of the core equiva-'  lent in volume to cube 3 cm on a si i le in the aluminum
fo i l  square ,  d iscard ing  the  res t  appropr ia te ly .  Sea l
in  saran  wrap.  Th is .sec t ion  is  fo r  d ry  we igh t
.de termina t ion .  C lose  i t  in  p las t i c  bag w i th  a  tag  or
write on the bag with an indel- ibLe narkir.  These
samples go into a separate cooler or box and nob with
the vials. The cooler for dry welght samples need
not be iced, but overnight del ivery is requested.

J . Di scard
and get

Ice ,  the
through

Fi1tr out
de ta l l s .
analyei s

p las t i c  cor ing  syr inge,  c l€an the  sPatu la '
clean equipment ready for next sample.

sample vials imnediately and keep them iced
shiprnent.

chain of custody form. soP 11 gJ.ves najor
Make sure sample reguests is for proper

type.

K .

L .
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M. Shipp lng  o f  hazardous  mater ia ls  (methano l )  regu i res
special docurnents from Federal Express and UpS. gave
th is  a l l  a r ranged ahead o f  t i rne  ( ince  se t  up  w i th
documents ,  the  ac tua l  p rocess  w i l l  be  l i t t l ;
d i f fe ren t  than normal ) - .  Br ie f l y  you  w i I I  need to
add fo l low ing  to  ou ts ide  o f  pac iage ana on  documents :

1. Fl-arnnabLe l iquid label (sorne wil l  come from
]ab $ri  th the . vial-s ) .

2 .  'UN1230 methy l  a lcoho l  n .

3 .  For  UPS,  a  nHazardous  Mater ia l r  labe l .

A.

B.

c.

. f .

6 .

7.
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N.  Sh ip -ove rn igh t  de l i ve ry  to  the  l ab .  I f  d ry  i ce  i s
ava i l ab le ,  -  up  to  5  pounds  pe r  package  can  Le  sen t

.  v ia_-FederaI Express by sirnply wri t ing "ORM-A dry
i cen ,  " .  pounds ,  i o r  r i sea rch "  on  ou t s i de  o i
package and on shippi .ng document.  Ups does not
accep t  d ry  i ce  sh ipmen ts .

Good sanpl ing pract ice would include preparing I  out of
5 .  samp les  to  be  p repa red  i n  dup l i ca tes  fL r  an i l ys i s .
These 4 out of  20 samples wi l l .  be for the fol lo i ing
PUrposes .

91"_  in  every  20  samples  shou ld  be  ana lyzed as  a
f ie ld  rep l i ca te  to  eva lua te  the  prec is ion  o f  the
sampling technique- A minLmum oi 1 saurpte per data
se t  i s  suggested .

An addit ional l  in 20 samples should be selected by
sarnp le r  to  be  prepared in  dup l i ca te  as  a l te rna t ive-
to  S tep  (A) .  Choose a  d i f fe ren t  so iL  type  i f
avai Iabl e .

The  lab  does  sp i k ing  w i th  re fe rence  ma te r ia l s
internal  QC so addit ional ly a minimum of 2 in
samp les  need  to  be  p repa red  i n  dup l i ca te .

Other  QC procedures  can be  spec i f ied  a t  the  pro jec t
manager rs  d isc re t ion .  See Tab le  3 -2  ( re f .e rence-2)
a t tached.

fo r
20

,l!.rl
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Decon tamina tl on
detergent ?ra sh ,
qual i ty acetone

, , . . ; ,  '

I .

, t

of  equ ipment  in  the  f ie ld  requ i res
a  water  r inse .  and spec t rograph ic
r inse  fo l lowed by  d ls t l lLed  water .
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STANDARD OPERATING PROCEDURE
,, ' CONCDRNING OPERATION,/CALIBRATION OF

PIIOTOIONIZATION ANAIYZER
soP 19
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The  HNU Mode l  10 I  Pho to ion i za t i on  AnaLyze r  sha l l  be
used  to  neasu re  the  concen t ra t i on  o f  t race  gases  ove r  a
range  o f  l ess  than  l  ppm to  2 ,000  ppm by  emp loy ing  the
p r inc ip le  o f  pho to ion i za t i on  fo r  de tec t i on .  The
spec i f i c  i ns t rumen t  used  fo !  i nves t i ga t i ons  re la ted  to
t r yd roca rbon  con tamina t i on  shou ld  be  ca l i b ra ted  fo r
d i rec t  read ings  i n  pa r t s  pe r  m i l l i on  (ppn )  voLune /vo lume
o f  benzene .  Th i s  po r tab le  f i e ld  ana lyze r  cons i s t s  o f
two  componen ts  (1 )  p robe  wh ic l r  con ta ins  a  fan  fo r  mov ing
a i r  i n to  the  senso r ,  an  u l t rav io le t  l i gh t  (p rov ides
ion i za t i on  ene rgy ) ,  an  i on i za t i on  chamber  and  s igna l
amp l i f e r  (2 )  readou t  assemb ly  wh ich  con ta ins  a  ba t t . e ry ,
i on  chamber  b ias ,  me te r  readou t  and  con t ro l  pane l .
Speci f ic.s of  the detect ion pr inci  ple, / theory and funct ions
o f  va r i ous  componen ts  can  be  found  i n  the  manu fac tu res
ins t ruc t i on  rnanua l  ( l lNU Sys tems ,  I nc . ) .

To  assu re  op t i num pe r fo rmance ,  t he  pho to ion i za t i on  ana ly -
ze r  s l rou ld  be  ca l i b ra ted  w i th  a  s tandard  gas  m ix tu re  o f
known  concen t ra t i on  f rom a  p ressu r i zed  con ta ine r .  A
da i l y  p rocedure  fo r  ca l i b ra t i on  i nvoLves  b r i ng ing  the
p robe  and  readou t  i n  cJ -ose  p rox im i t y  t o  the  ca l i b ra t i on
gas ,  c rack ing  the  va l ve  on  the  tank  and  check ing  the
ins t rumen t  read ing .  Th i s  p rov ides  a  use fu l  spo t  check
fo r  t he  i ns t rumen t .

i \  p rocedure  conduc ted  week ly  fo r  more  accu ra te  ca l i b ra -
t i on  o f  t l l e  i ns t rumen t  f rom a  p ressu r i zed  con ta ine r  i s
to  connec t  one  s ide  o f  a  "T "  t o  t l r e  p ressu r i zed  con ta ine r
o f  ca l i b ra t i on  gas ,  ano the r  s ide  o f  t he  "T "  t o  a  ro tamete r
and  the  th i rd  s ide  o f  t he  "T "  d i rec t l y  t o  t he  8 "  ex tens ion
to  the  pho to ion i za t i on  p robe  ( see  F igu re  2 ) .  C rack  t l r e
va l ve  o f  t he  p ressu r i zed  con ta ine r  un t i l  a  s l i gh t  f l ow  i s
i nd i ca ted  on  the  ro tan le te r .  The  i ns t rumen t  d raws  ln  the
vo lume o f  samp le  requ i red  fo r  de tec t i on , .  and  the  f l ow  in
the  ro tamete r  i nd i ca tes  an  excess  o f  samp l -e .  Now ad jus t
the  span  po t  so  tha t  t he  i ns t rumen l  i s  read ing  the  exac t
va lue  o f  t he  ca l i b ra t i on  gas .  ( I f  t he  i ns t rumen t  span
se t t i ng  i s  cbanged ,  t he  i ns t rumen t  shou ld  be  tu rned  bach
to  the  s tandby  pos i t i on  and  the  e lec t ron i c  ze ro  sbou ld
be  reaa lJus ted ,  i f  necessa ry  )  .
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no odor
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ilrei GRot"rxDwATER
r--nIE*gJ:,H"gLg*cJ,_

Well  Number r"u r
Prorect - Are o/fissperi-arL - - -- - owner _\rccr-f€!roleL4_______ -
Losalon --.Ha+EJayrl, C^l i F,-__- prorect Nurnbeao-glzz

Oate Dn ed -81.8,/86 _ __ rorat Deorh ot nore 25_ft-_ oiamerer .-ozg_iF___
Su.face Etevarion ------- water Levet. rnrrrat _J4Qj!_ 24.hrs ,_________ _
Scresn: oia. -Zjn----. t-engrh - :5-€t-- ----- stor sirc .,g2€_i{t__ _
casrngr cia. -2-in-- ---. Lengrn -- s-ft__-.-__ Type , _p J/.€_____ -

Orrlling Crmpany .-.Sie:-fa_ !aCi+-ie- D.r ing Merhod _b.__S -_€\.rg€= ___._.-
D,rller - l--Pera Los by --S, Gahle____-_______._
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Descriplion/ Soil Classif ication
(Color, Terlu,s. Structuros'

Brourr, sardy silE, ver7 loose, dry, nc odor

Black, silty c1ay, sEiff, dry, no odur

Br.own, fine sardy clay, firm, darnp, slighE
ooor

Green-gray, clay, sofE, danp, nnderate odor

8/8/86

bEEled green bro!,n, silcy clay, sEiff, weE,
IIDOeraEe odor
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TECHNOLOGY
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Well Number P1t^l 1
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Oescriptlon/Soil Classif ication
(Color, Tsxtu.e. Structur.sl

Drill ing Lor

Asphalu, gravel fill

Black, si lcy clay, sEiff ,  dry,

Bror*n, sil.ty clay, stiff , dry,

Green, sandy silcy clay, firm,
odor

rrc odor

no . odor
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Green, clay, sofc, rtpiic, sErong odor

ffi:"j::*., 
fine sardy clay, soft, ,rer;

8/8/86

l'btLled brown green,
Lrec, sEro4g odor

silty clay, stiff,

Bror.n, silty sard, loose, hEE, mild odor
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GTENVIRONMEN@
ANALYTICAL & CONSUTI^/G SEFY'CES

Division of Oil Recovery Systems, hc.

P. O. Box *1, Greenville, NH 0@A
Tel: (603) 87&2500

rJ  -J

l :D
8lL3/86
Repor  No .
Subn i t t ed

20 -81 27 -1

!
T
1
t

,, '\. {
- t .

Sanp le  I den t i f i ca t i on :
The  a tEached  rePo r t  cove rs  wa te r  saDpres
Thonpsou  us ing  40oL  seP iuE -caPped  g lass

Heyvood ,  Ca l i f o rn i a .

Robe r t  Junca l
Groundue te r  Techno logY
4080  P l ke  Lane
Conco rd ,  .CA  '  94520

r a T

Ana l - y  s l

#29L7?-29 I7  4  taken  bY  S
v ia l s  a t  s i t e  #20 -8127 '

' , ,1
5
::"t

, , .  *

3

Method :
enu i y " r "  was  pe r f o roed  f o r  pu rgeab le  a l ooa t i c  P1 t : . 1 i - : y  

po l l u t an t s

and  i y l enes  by  pu rge  and  t r ap .  gas .  ch ronaEog raPny  t t " t f  - - .  , 1
pho to i on i za t j . on  and  

- t I " t e - ro i r : . l a t i on  
de tec i i o i r  i s  pe r  EPA  Me thod

602 .  Quan t i f i ca t i on  was  pe r f o r t r ed -on  a  ve ry  po la r  co lunn  wh l ch

i i i c t r dna tes  a l i pha i i i - -  ( i r p  t o  C12 )  away  f r on  vo la t i l e  a roEa t i cs  '

Qh rooa tog raPh i c  cond iE ions ' a re  re fe renced  i n  GTL  Me thod  Code  110 '

Hexane  i s  used  as  a  ca l i b ra l i on  scanda rd  f o r  t he  a l i pha t i c

hyd roca rbons  an t l  m i sce i i un "oo "  a rooa t j ' c s ,  L f  r epo r ted '

M ln i nuo  De tec t l on  L i o i t  (MDL)  a t  5  t i oes  backg round  l :  0 ' l , t p l . -

f o r  a l l  pa raoe te ! s . - - i t t " ' f e " ! f  f o r  r e l i ab le  quan t i t a t i on  f o r  t ne

suooed sroups " , rcn  
as 'a i ip i " i i .=  is  20 ppb '  

-s l tq1: : -111uted in

o r d e r  t o  o a i n t a i n  t h e  c a l i b r a t e d  r a o g e  a r e  s o  i n d i c a t e d  D y  a

i ; ; ; ;o i .  i i u ing  t r tu - - iu i to i  bv  vh ich  i i te  t tu '  i s  ra ised '

Sanp l l og  and  sanp le  hand l i ng  anc l  p . r ese rva t l on  a re  spec i f i ed  by

i  t h t s  l abo ra .o . y  
- [ o - -u " - ; ; - ; ; ;  

EF . l  i t e t t r oa  602 .  Any  l r r egu la r i t i e s
: ' ' ; i  a re  r e fe renced  i n  t he  .  a t c i ched  qua l l t y  assu rance  rePo r t  '

; ,  : ' , i
i " .  

"  
.  Resu l t s :
Resu l t s  a re  repo r ted  i n  PPb  (ug /1 )

,  
. j .

P repa red  by :
8ob  Ed$a rd  s
GC l lanag er

"li--c.: .-':

;.



GT ENVIRONMENTAL IABORATORY
ANALYTICAL & COMSULT'NG SEFYICES

Division of Oil Recovery Systems' Inc'
P. O. Box 541, Greenville' NH 03048

Tel: (603) 87&2500

I IYDRoCARBoNS IN  WATER ug /L  (ppb )
REPoRT N0 .  20 -8127 - r

,  
DATE DATE ETHYL TOTAL TOTAL

saop le  I .D .  SAMPLED RUN BENZENE TOLUENE BENZENE XYLENES BTEX

29L72 MI,I-I
29173 MW-2
29t74 Mw-3

*NOTES:

ND = BELOW

TOTAL BTEX

818/86 8 lL2 l86 r32
8/8 /86 8 / r2186 20.L
8/e186 8 /12/86 s lo

DETECTIOII LII , ITT

= THE SUM 0F BENZENE '
AND XYLENES,  ROUNDED

8.7
2 .8
549

439
l t t

409

230
ND

1380

810
?4.7
2850

TOLUENE,  ETI1YL BENZENE'
TO T i IREE SIGNIFICANT FIGURES.
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GT ENVIRONMENTAL LABORATORY
ANALYTICAL E COA/SULzA/G S€FY/CES

Division of Oil Recwery Systems, lnc.
P. O. Box 541, Gre€nville, NH €&t8

Tet: (603) 87&AS0O

HYDR0CARBONS IN  WATER ug l1
REPoRT N0.  20-8r27- l

SAI, IPLE NO . I .D .

c4-c 12
ALIPHATIC
HYDROCARBONS

MISC
AROMATICS
c8-c l2  ToTAL

I

:il
t
;fl
I
tf
I

$
,g
il
d
H
H
f,

Eil
ril
$t

EI
fft

29L7 2
29L73
29t7 4

MW-1
MW-2
MW-3

7040
19 r0
7 450

6440
999

3800

14300 *5
2930  n5

14100  *4

*NOTES:

TOTAL = Tl iE SUM OF THE ToTAL BTEX AND

ND = BELOW DETECTION L IMIT
MI' l  = Y611116RING WELL
4 =  SAMPLE DILUTED;  MDL TIMES 52
5 =  UNCATEGORIZED COMPOUNDS PRESENT AT

TI IE  ABOVE PARAMETERS -

LESS TITAi l  IO PPB.
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Sta tenen t  o f ,  Sa t rp Ie  I n teg rL t y :
The  saop les  i n  t h l s  da ta  se t  oee t .  t he  Groundwa te r  Techno logy
Labo raEo ry  c r iEe r l a  f o r  phys i ca l  i a t eg r i t y  as  pe r  GTL  Me lhod  Code
103  t h roughou t  t he  samp l i ng ,  hand l i ng  and  ana l y t i ca l  p rocess .

Qua l i t y  Assu !ance  Spec i f i ca t i ons3
The  da ta  i n  t h i s  seE  con fo rns  t o  t he  GTL  Qua l i t y  Assu rance
p !og raE  and  p rov i s l ons  spec i f i ed  i n  EP I  Me thod  6O2  i nc l ud ing  '
da11y  ca l i b ra t i on  H iEh  f r esh l y  nade  s tanda rds ,  b l anks  be fo re
t race  l eve l  saop les ,  su r roga te  sp i kes ,  sp i kes  i n  un tes ted
oa t r i ces ,  a  n i n i oun  o f  I 0Z  dup l t ca tes  and  a  n i n i nun  o f  6Z
re fe rence  sanp les  t r aceab le  t o  t he  U .S .  EPA .

Ce r t  i f i ca t  i on  !
The  da ta  i n  t h t s  r epo r t  haye  been  checked  f o r  accu racy  and
comP le teness .

GT ENVIRONMENTAL LABORATORY
ANALYTICAL & CO^/SULT'N6 SEFV'CES

Oivision ot Oil Fecovery Systems, lnc
P. O. Box 541, Greenville, NH 0304{l

Tel: (603) 87&2500

Qua l i t y  Assu rance  Docunen ta t i on

Respec t f  u  11y  Subo l t . t ed ,

-.'a

l ' l
rJa.
.t

Q/,,:r./;(,9'&ilL
Michae l  D .  I ' l e  bb
TechnLca l  D i rec to r,l
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PROJACTI
PROJECT NO:
DATE SAflPLED s
}IETEOD :

Parameter

Eydrocarbon by
nglkg (ppn)

RBPORT OP AXITIIIC;A! RBSIILTS

20200 Eesperian Blvd., Ea)4rard
20-8I27
August  8 ,  1996
RPA Method 418. I

Sanple Descript ion

Mwl  (9 -9 .5  f r .  )
M l {2  (9 -9 .5  f r . )
Mw3 ( l r - t l . . s  f t . )
sB l  (9 -9 .5  f t . )
sB2  (  9 -9 .  5  f t .  )
sB3  (9 -9 .s  f r .  )
sB4  (9 -9 .5  f t . )

Result

<10
<10
<10
<10
49
42
20

Verbal Results Received fr'om Brown e Caldwell
Laboratories August 1S, I996.

x
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"Seery Scott, Env.
Health"
<scott.seen@acgov.or
g>

10/29/2003 04:03 PM

Ha scocl:

Thanks for speaking to me today.
it.ems, here, for you to consider

To: "'scott_robinson@urscorp.c,om"' <scott_robinson@urscorp.com>
cc:

Subject: ARCO #5397,20200 Hesperian Blvd., Hayward

As I mentioned, I wil l provide a few
with Paul supple regarding this project.

* Based on current sampling data, and assuming said data are truly
reflective of groundwater conditions, I don't see a clear need at this time
to engage in the proposed H2o2 injection, for many reasons, actua11y. rf
ARCO woul.d stif l  prefer pursuing this remediation effort as a business
decision, that wil l be up to them, and so wil l not be directed by ttris
o f f i c e .

A11 monitorinq well screens are quite lonq - most are in the
range
of  25 '  w i th  sone as  long as  30 !  Hence,  I 'm no t  cer ta in  tha t  the  sampl ing
data reported to date are so confidence inspiring. Long Bcreens present
sample dilution problems, as rr,elL as problems with deEermining from which
distinct. zone of the formation contaminants are rrot found. and what the
conceDtrations may be in the vertical seDse along the thickness of Ehe watex
bearing formation. Perhaps these v{ells should be replaced with wells with
short screens (1 -3' tong), strategically constructed so that only the
high-K portions of the formation are exposed to the screens, r,rith, perhaps,
multiple screen depth intervals in each general location. This wil l
facit itate deplh-discrete data collection and evaluation. Another idea
wouLd be to perform depth-discrete sampling within the current wel1s, at
arnbient conditions, with no purge. .Tust some ideas, here.

*  I rm not  so  conv inced tha t  we l l  A-10  is  te l l ing  the  s lo ry  iE  was
in tended to  te l1 ,  o r  even A- '7 ,  fo r  tha t  mat te r .  I rm not  cer ta in  lha t  we
should rely on A-10 as a marker of the dj.stal end of the p1ume, even ttrough
Gw flow has been shown graphicaLly to flow towards it. sediments
encountered in well A-7 are certainly more similar !o lhose of A-10 - sandy
silt and silt The higher K vafue sands and gravels encountered at depthg
ranging roughly between 20 and 35' in moEt other monitoring wells Located
east of the Hesperian BLvd. cenEer median are missing in the sedi-ments
encountered  in  A-7  and A-10.  f 'm no t  sure  what  to  in te rpre t  f rom th is ;  A-7
and A-10 could reflect the terminus of an areally l imited sand/gravel lens
seen elsewhere aL the site, or it could be that lhe sand/gravel body is
actualfy a bit to the south or north- Or it could mean something else
ent i re ly .  I  th ink  th is  shou ld  be  looked a t  c r i t . i ca l l y .

This all leads me to ask ARco to put toqether a "site conceptual
Mode l " ,  o r  SCM.  There  is  some good gu idance ou t  there  fo r  th is :
"strategies for characterizing subsurface Releases of Gasolj.ne Containing
MtBEn,  ApI  pub l i ca t ion  No.  4599,  Feb-  2000;  the  SwRcB "Gu ide l ines  fo r
Investigation and Cleanup of MIBE and Other Ether-Based Oxygenates, Final
Dra f t " ,  da ted  March  27 ,  2O0O;  and,  the  June 2002 "Mass  F lux  Es t imates  to
AssisL Decision Making", chevronTexaco Energy Research and Technology.

I ' v e
seen so far realfy aren't very good at helping the reader to interpret the
subsur face .

cood cross secEions are a must component of Ehe scM. The ones


