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1. INTRODUCTION

Weiss Associates (WA) has prepared this report presenting the results for the soil vapor
survey investigation and Tier 2 Risk Based Corrective Action (RBCA) Evaluation for the former
Shell Service Station WIC #204-6852-1008, located at 15275 Washington Avenue in San Leandro,
California (Figure 1). Vadose zone data was also collected from the adjoining trailer park property
located to the west of the former service station. The work was conducted in accordance with the
revised Workplan for Risk-Based Corrective Action Evaluation, which was submitted by WA on
April 21, 1997, and approved by Alameda County Department of Environmental Health (ACDEH)
in a letter dated April 30, 1997. In accordance with the workplan, and discussions between Shell,
WA, and ACDEH in a meeting conducted on April 10, 1997, the soil vapor data collected was to be
the first of two rounds of soil vapor sampling. The second round of data was requested by ACDEH
to evaluate temporal variations at the site, and to corroborate the initial round of data.

The purpose of the soil vapor survey was to further evaluate the potential for adverse impacts
due to potential inhalation of vapors from known subsurface petroleum hydrocarbons. The collected
data was modeled using American Society for Testing and Materials (ASTM) Standard E-1739,
Risk-Based Corrective Action Applied at Petroleum Release Sites (RBCA) (ASTM, 1995) in order to
evaluate excess risk associated with the conditions at the site.

1.1 Scope of Work

The workplan objective was to collect shallow soil and soil vapor data beneath the former
Shell station and the adjacent mobile home park. Tasks proposed in the workplan included:

o Install soil vapor probes at five (5) locations and collect soil vapor samples at a
depth of 4 ft.

¢ Install soil vapor probes at four (4) locations and collect soil vapor samples at
depths of 2 ft, 4 ft, and 6 ft.

¢  Analyze all vapor samples for Total Petroleumn Hydrocarbons (TPH), benzene,
toluene, ethylbenzene, and xylenes (BTEX), methyl tert butyl ether (MTBE),
oxygen, carbon dioxide, and methane.

¢  Collect continuous core samples at four (4) locations to a depth of 8 feet.

s  Anpalyze sixteen (16) soil samples for Total Petroleum Hydrocarbons as
Gasoline (TPH-G), BTEX, methyl tert butyl ether (MTBE), wet and dry bulk
density, moisture content, and fraction organic carbon.

¢  Collect an ambient, above ground air sample over 8 hours for comparison to the
SVS data.

FACLIENTSSIELLA L TREPORTSRT0 SV DOC 1
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A brief site background and a detailed description of the tasks performed are presented

below.

1.2 Site Setting and Local Geology

The former Shell service station, located at the northwest corner of Washington Avenue and
Lewelling Boulevard, is in a mixed commercial and residential neighborhood in San Leandro,
California (Figure 2). All underground storage tanks and dispenser islands have been removed, the
former service station building is currently unoccupied and the property is fenced. A residential
trailer park bounds the site to the west and commercial buildings bound the site to the north. There
is an active gasoline service station across Lewelling Boulevard to the South.

The closest surface water, San Lorenzo Creek located 3/16 of a mile south of the site, is not
threatened based on the current plume delineation. The surface soils in the region consist of
Holocene-aged fine-grained alluvium generally consisting of well-bedded, unconsolidated,
carbonaceous silt and clay. Boring log data from site investigations indicate that the site is underiain
primarily by clays and silts which contain thin interbeds of sand and clayey sand.

Depth to ground water ranges from 5 to 10 ft below ground surface (bgs). Water in the
shallow zone is most likely yielded from discrete sandy interbeds and silty horizons which appear to
extend from 6 to 15 ft bgs. Shallow ground water beneath the site is not used for any beneficial
purpose and there are no active ground water supply wells in the shallow zone in the vicinity of the
site. The use of shallow ground water wells is most likely for irrigation. Historically, the ground
water flow direction has been to the south and southwest with an average gradient of 0.004 fi/ft.
Nearby residences and commercial properties receive water from the San Leandro and Pardee
reservoirs through the East Bay Municipal Utility District (EBMUD). Drinking water is generally
not supplied from ground water.

1.3 Environmental History

The former Shell service station property is currently unoccupied and fenced. In 1985,
monitoring wells S-1 through S-4 were installed, and dissclved TPH-G was detected in ground
water. A thickness of 0.5-ft separate phase product was observed in Well S-3. In 1986, four
exploratory borings S-A through S-D were drilled in the UST area and monitoring well S-5 was
installed. Separate phase product was observed in boring S-B, which was subsequently completed as
a monitoring well.

In June 1987 one waste oil tank was replace.d w1th a dovble-walied tank. Soils were
overexcathted to°a defith of 13-t biéand 2% % fr biyori i formor waste-@il-tank. Also in June,
1987, two 5,000-gallon, one 8,000-gallon and one 7 SOO-gallon USTs were removed. Soils to 10.5-ft
depth were excavated. A total of 500 cubic yards of seil were stockpiled on-site and subsequently
disposed of at an appropriate Class III facility. Overexcavation in the UST area was limited due to a
nearby sewer line. In December 1987, trenches in the former tank pit area were excavated to a depth
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of 8.5 ft. Approximately 200 cubic yards of soil were stockpiled on-site and subsequently transported
and disposed of at a Class ITI facility.

In 1988, monitoring wells S-6 through S-12 were installed and a soil vapor survey was
conducted. In 1989 wells S-13 through S-17 and a recovery well SR-1 were installed. In 1991
monitoring well S-18 was installed. Ground water monitoring has been conducted since 1988. No
active soil or ground water remediation other than soil excavation was conducted at the site. The site
is next to a residential mobile home park and the future use of the site is not determined.

1.4 Description of Sampling Activities

WA conducted an investigation on the subject site and adjacent trailer park property on May
Sth and 6th, 1997. The site was dry and no precipitation fell for a number of weeks prior to the field
work. The entire area is paved with the exception of small garden patches between unpaved areas
beneath a few of the mobile homes. The soil vapor samples collected in the mobile home park
would not likely have been influenced by any limited irrigation activities. The weather during
sampling was warm with temperatures ranging from the mid-60s to the upper 80’s *F. Winds were
generally very slight and variable and were predominantly westerly to southwesterly from the San
Francisco Bay.

1.4.1 Soil Vapor Survey

gialigs (InferPhase) of
: sz, _ §TRe.r _ » my(VS)mﬂﬁc
v1cm1ty of the former Shell Service Station and’ the adjommg ‘mobile home park property.
InterPhase’s standard sampling, analysis, QA/QC, and record-keeping procedures are presented in

On May sm andﬁth, 1997, IntesBhass. En mental

Appendix A,
SVS wnpleﬂ mwlhmd» ming ClooProbe. digtatpmaly soil vapos sampling
ning (9}&_ apiioos - m&&&m m:! ﬁ}

propesty. “The locatlons of the SVS samplmg pomts are shown in Figure 3. At five (5) locations
(SG-01, 8G-02,. SG-05, SG-06, and SG-09) soil vapor samples were collected only at a depth of 4 ft
bgs. At four (4) locations (8G-03, 5G-04, SG-07, and SG-08) soil vapor profile samples were
collected at depths of 2 ft, 4 ft, and 6 ft bgs (Figure 3).

The soil vapor depth profile samples were intended to help characterize the soil vapor
gradient from the water table to ground surface, and to determine the effect of the asphalt pavement
on the migration of subsurface hydrocarbon vapors. WA collected samples in one-liter SUMMA
canisters for EPA Method TO-3 analysis and in glass syringes for onsite analysis by InterPhase for
TPH, BTEX, oxygen, carbon dioxide and methane. The one-liter SUMMA canister samples were
sent to Air Toxics LTD and analyzed using EPA Method TO-3 for TPH, BTEX and MTBE. Air
Toxics LTD provided detection limits as low as 1 ppby,, for the TO-3 samples. InterPhase’s onsite
laboratory provided soil vapor screening analyses of BTEX with a detection limit of 1.0 pg/L (about
308 ppb,, for benzene).

FACL L\ 2FREPOR’ .D4C 3
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During the soil vapor survey, an ambient air sample was collected at a location between the
former service station area and the trailer park . The sample was collected using a 6-L. SUMMA
canister at breathing level with a flow controller set to collect an 8-hour integrated sample. The
ambient air sample provides a measure of the background air concentration of the chemicals of
concern. The 6-L SUMMA canister was analyzed by Air Toxics LTD using the EPA Method TO-14
with a detection limit of 1.0 parts per billion by volume (ppb,).

1.4.2 Soil Sampling

During SVS sampling activities, soil samples were collected at four (4) locations (SG-03,
5G-04,. $G-07, and 8G-08) following collection of each geil ¥por profile. The soil samples were
labeled SG-03-xxx, $G-04-xxX,. SG-07-xxx, and SG-08-xxx, respectively (where xxx indicates the
depth at which the sample was collected). At each location, the GeoProbe direct-push soil sampling
equipment was used to collect continuous core samples to a depth of 8 ft bgs in two 4 ft clear
polyethylene-terephthalate tubes. Each tube was cut into: two sections and sent to Sequoia
Analytical, Inc., a state-certified laboratory, and analyzed for TPH-G, BTEX, fractional organic
carbon, dry butk density, wet bulk density, and percent moisture.




é&

-y

Y

Weiss Associates m

. SAMPLING RESULTS

2.1 Soil Vapor Survey

The results of the soil vapor survey measurements are presented in Tables 1, 2 and 3. Table 1
presents a summary of all the soil vapor survey data collected, including: (1) the analytic TO-3
results for the I liter SUMMA canister samples; (2) the InterPhase onsite laboratory analyses for
TPH, BTEX, oxygen, carbon dioxide and methane; and (3) field comments. Table 2 presents the
same data sorted by depth. Table 3 presents the SVS data sorted by location. The InterPhase soil
vapor onsite laboratory analyses utilized a gas chromatagraph (GC) with a detection limit for BTEX
of 1 pg/L (about 308 ppb,,, for benzene). The Air Toxics LTD TQ-3 laboratory analyses utilized a
GC/Photoionization Detector with a detection limit for BTEX of 1 ppb,{0.003 pg/L for benzene).
Therefore, the Air Toxics LTD TO-3 laboratory analyses is assumed to be more representative of the:
soil vapor survey concentrations, and the InterPhase BTEX data is not included in Tables 2 and 3.
The InterPhase Environmental Chemistry Specialists and Air Toxics LTD reports for the soil vapor
survey are presented as Appendices B and C, respectively.

The SVS locations are shown in. F;gnre 3.. SVS samples were gollected using GeoProbe
direct-push soil vapor sampling equipment, at nine ('9) locations in the vicinity of the former Shell
Service Station and the adjoining trailer park property. Five (5) sampling locations (SG-01, SG-02,
SG-03, SG-08, and SG-09) were located within the former service station property and four (4)
sampling locations (8G-04, SG-05, SG-06, and SG-07) were located within the trailer park property.
At five (5) locations (8G-01, $G-02, $G-05, SG-06, and SG-09) soil vapor samples were collected at
a depth of 4 ft, and at four (4) locations (§G-03, $G-04, SG-07, and SG-08) soil vapor profile
samples were collected at depths of 2 ft, 4 ft, and 6 ft. The S¥S sample collected at location $SG-02
encountered soil at 4 ft which was too impermeable to yield sufficient air flow to allow collecting a
soil vapor sample. At this location, the sampler was raised by two feet so that a sample could be
successfully collected at a depth of 2 ft. Sampling field notes for each SVS location are included in
Table 1.

Elevated concentrations of TPH-G, BTEX, and MTBE were observed in almost all of the
collected samples. The resulting vapor depth profiles for BTEX and MTBE are plotted on Figure 4.
Oxygen, carbon dioxide, nitrogen, and methane vapor depth profiles are plotted on Figure 5.
Petroleum hydrocarbons are typically highest at the 2-4 ft sampling depth, and lowest at the 6 ft
sampling depth. This indicates that soil vapor concentrations measured during this survey are more
likely due to residual soil contamination or preferential soil vapor transport; than to diffusive
transport upwards from contaminated ground water sources.

The average carbon dioxide (CO;), oxygen (O;), nitrogen (N;) and methane (CH.,)
concentrations in soil gas are also plotted in Figure 6. Because aerobic bacteria require oxygen (Oy)

FACQLIENTSSHELLUII TAEPORTSEHHS VS, DG . 5
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and produce carbon dioxide (CO;) during the metabolism of petroleum hydrocarbons, a simple
indicator of aerobic biological activity is the observance of decreased concentrations of O, and
elevated concentrations of CO; in soil gas. The normal ambient concentration of O, and CO; in the
atmosphere is about 21.6% O, and 355 ppmyy, or 0.035% CO,. The average CO, concentration in
soil gas (also plotted in Figure 4) is greatly elevated with respect to typical atmospheric
concentrations, particularly at 2 ft and 4 ft bgs. The converse is true of O, concentration, as would
also be expected in the case of aerobic biodegradation. Elevated levels of methane in the soil vapor
samples may indicate areas undergoing anaerobic degradatlon

The average site-wide concentrations for contaminants and bioactivity indicators are plotted
by depth on Figure 6. Figures 4 through 6 illustrate the large variability of soil vapor profile results
occurring at this site. These are likely the result of differing transport phenomena and potential
hydrocarbon sources.

The highest benzene concentrations in site soil vapor samples were measured in SG-1, at a
depth of 4 ft. This location is immediately south of a former fuel island and is within 10 feet of the
service station building. The closest soil vapor sample to SG-1 is SG-3, where a soil vapor profile
was collected under the service station building by installing a GeoProbe sml vapor sampling probe
through the floor of one of the service station bays. The semce

approximately 1 m@h thick, and was underlain wi

“ 3 ,,__;“_mma&imm pmfwmﬁm&;nrt of hydrocarbon vapors thrcugh the shallow, high
permhahth:ty gravel laper; rather thawdwifsport from groundwater sources. The elevated methane,
carbon dioxide and reduced oxygen concentrations observed in SG:1-4ft and SG-3-2ft, indicate
anaerobic biodegradation conditions. These samples indicate that there is little to no transport of soil
vapor across the asphalt pavement and concrete service station bay floor.

Relatively low soil vapor hydrocarbon concentrations were measured in the soil vapor
sample collected from SG-2 at 2 ft bgs. This sample was collected near a planter, however, and the
elevated carbon dioxide and reduced oxygen concentrations indicate the likelihood that
biodegradation is occurring in this area.

SG-4, SG-5 and SG-6 are located on the trailer park property. At SG-4 a soil vapor profile
was collected at 2ft, 4ft, and 6ft. The concentration gradient is indicative of diffusive transport from
a contaminated water table which has been highly attenuated by a low permeability barrier.

' Assuming the petroleum hydrocarbons can be approximated as heptane, a simplified
aerobic biodegradation stoichiometry is given by:

C.H + 110,~ 8H.0 + 7CO;

and a simplified anaerobic biodegradation stoichiometry is given by:

2CHs + 6H,0 — 3CO:*11CH,

FAOLIENTSSHELLY I TREPORTIw IS YA DOC 6
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Relatively high concentrations of hydrocarbon soil vapors were observed in 8G-3, and only low
concentrations were observed in SG-6. Measured concentrations of CO,, O,, N,, and CHy, indicate
that little biodegradation is occurring in these areas.

The soil vapor profile collected at SG-7 identified a high permeability layer at the 4 ft
sampling depth. This high permeability layer coincided with elevated concentrations of hydrocarbon
vapors, CO, and CH,, and reduced concentrations of O,. The ¢oncentration grmm: indicates that
the source of hydrocarhon soil vapor concenirations at this sampling location i likely the result of
pr@eﬁﬁal* transport-through the higher permysability: sone-vbberved st 4 ft. The elevated CO, and
CH,, and reduced concentrations of O, 1ndlcate anaerobic biodegradation conditions and that there is
minimal transport of soil vapor across the asphalt pavement.

A similar high permeability zone was observed in the soil vapor profile collected at SG-8.
Again, this higher permeability layer coincided with elevated concentration of CO, and reduced
concentrations of O,. At this sampling location, however, the hydrocarbon soil vapor profile is
consistent with diffusive vapor transport from a ground water source to the surface, attenuated by
aerobic biodegradation.

Elevated soil vapor hydrocarbon concentrations were measured in the soil gas sample
collected from SG-9 at 4 ft bgs. Measured concentrations of CO,, O,, N2, and CH,, indicate that
little biodegradation is occurring near this sampling location.

Based on the measured soil vapor samples at this site, it is clear that the asphait pavement is
-acting as a low permeability barrier and is significantly affecting sub-surface soil vapor transport. In
areas where high hydrocarbon soil vapor concentrations are observed, it is not clear whether the
source of measured concentrations are residual soil contamination, preferential transport of soil
vapor through higher permeability soils, or preferential transport through conduits such as utility
lines. It is clear that in areas of high hydrocarbon concentrations, anaerobic conditions are present,
and little transport is occurring across the asphalt pavement and the service station concrete slab.
Agjuming . the asphaly pavement provides a coutinwous, low-permeability layer, conditions are
favorable for prefetefitial diffusive transport ‘though high perieability tidiss, duch as the gravel

- bedding of the sewer and utility lines and the gravel layer beneath the service station building.

2.2 Soil Sampling

The results of soil sampling activities at the site are presented in Table 4. During SVS$
sampling activities, soil samples were collected at four (4) SVS sampling locations SG-3, SG-4, SG-
7, and SG-8, following collection of each soil vapor profile. The soil samples were labeled SG-03-
xxx, 8G-04-xxx, SG-07-xxx, and SG-08-xxx, respectively (where xxx indicates the sampling depth).

_ At each location, the GeoProbe direct-push soil sampling equipment was nsed to collect two 4 ft
macro-core samples in a clear polyethylene-terephthalate tube between 0 ft and 8 ft. Each tube was
cut into two sections and sent to Sequoia Analytical, Inc., a state-certified laboratory. The analytic
results for the soil samples are presented as Appendix D.

FACLIENTSSHELLY 227 REPOR TS SEVE. TNM 7
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The highest benzene concentration measured in site soils (10 mg/kg) during this investigation
was obtained from the sample collected at a depth of 4-6 ft in ¢ TPH-G concentrations in this
sample were 4,200 mg/kg. This sample was collected immediately south of a former fue! island on
the center of the station property. Elevated benzene concentrations were also measured in the
sample collected from 6-8 feet at this location.

FALIENTSSHELLW 2 ARFPORTSW OIS V4. [OC 8
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3. RISK-BASED CORRECTIVE ACTION (RBCA) EVALUATION

The RBCA evaluation was performed in accordance with the American Society for Testing
and Materials Standard E 1739-95, Risk-Based Corrective Action Applied at Petroleum Release Sites
(ASTM, 1995. The ASTM framework utilizes a tiered or phased approach to evaluate health risks.
The objective of this evaluation is to determine the most appropriate future action to address
subsurface petroleum hydrocarbons based on site-specific characteristics and the extent and nature of
the contaminants of concern (COCs).

The RBCA evaluation assesses potential impacts of the COCs on current and potential future
site occupants and on ground water quality. The COCs include benzene, ethylbenzene, toluene, and
xylenes (BTEX) and methyl tert butyl ether (MTBE).

3.1 Review of Tier 1 RBCA Evaluation

A Tier I RBCA Evaluation, dated December 9, 1996 was prepared by WA to provide an
initial estimate of potential health effects due to residual contamination at the site. WA established
Tier 1 risk-based screening levels (RBSLs) for each COC and for each potentially complete exposure
pathway. These conservative Tier 1 RBSLs were established using the models and recommended
parameter values in the ASTM Standard. Tier 1 RBSLs represent extremely conservative
concentrations, below which no significant adverse effects on human health are expected to occur.

Based on the Tier I RBCA evaluation, RBSLs were exceeded for the following potentially
complete pathways:

e  Volatilization of benzene and toluene from subsurface soils (>3 ft. depth) to
indoor air;

e  Volatilization of benzene from subsurface soils to outdoor air;
s [eaching of benzene and toluene from subsurface soils to ground water;
»  Volatilization of benzene from ground water to indoor air;

e  Ingestion of benzene contaminated ground water.

3.2 Update to Tier 1 RBCA Evaluation

The represcntauv;a concentrations which were gompared to.the RBSLs for each COC have
been updated basid di tharecently collocted site data. - &ddmonalty, pathways invelving exposure to
surface soils (<3 ft. depth) were not evaluated in Tier I due to the presence of a cap over most of the
site surface and a lack of shallow soil data. However, these pathways were evaluated as part of the

FACLENTRSHELLY 22T REPORTSG TS VE.DNC
9




Weiss Associales I lgg I

Tier IT assessment. A revised table showing representative concentrations and RBSLs for each COC
and potentially complete exposure pathway is included in Appendix E - Worksheet 1.6. The updated
table indicates that representative concentrations of toluene.in the site soils no longer exceed RBSLs
for volatilization to indoor air and leachate to ground water for ingestion. Additionally, COC
concentrations in surface soils do not exceed the Tier 1 RBSLs.

3.3 Tier 2 RBCA Evaluation

For those contaminant/pathways for which the conservative Tier 1 RBSLs were exceeded in
a particular medium (surface soil, subsurface soil, or ground water), WA completed a Tier 2 analysis
(contained herein). Tier 2 site-specific target levels (SSTLs), which represent the same level of
health protection as the Tier 1 RBSLs, were developed using generally accepted modeling methods
with site-specific characterization data. The Tier 2 SSTL is a site-specific, rather than generic, level
below which contaminants are not expected to pose a significant threat to human health.

The objective of the Tier 2 evaluation is to use site-specific data to determine site-specific
target levels (SSTLs) for comparison to site-specific levels of COCs, followed by a determination of
the need for further action. Tier 2 SSTLs are typically higher than Tier 1 RBSLs, not because they
represent a lesser protection to human or ecological receptors, but because the site-specific
evaluation eliminates some of the very conservative assumptions used to formulate the RBSLs. In
fact, like Tier 1 RBSLs, Tier 2 SSTLs are conservative estimates of the maximum concentrations
that do not pose a significant risk to identified receptors. Once the SSTLs are established, they are
compared to maxirnum site concentrations.

The Tier II RBCA evaluation, performed using proprietary software developed by Ground
water Services, Inc. (GSI) is mcluded in Appendlx E.

3.3.1 Comparison of Site Concentrations to SSTLs
Comparison of representative benzene concentrations in the site soils and ground water to the

Tier 2 SSTLs indicates:

¢ Benzene concentrations in the site soils exceed the SSTL for volatilization to
indoor air;

*  Benzene concentrations in the ground water exceed the SSTL for volatilization
to indoor air;

e  Benzene concentrations in ground water at the site exceed the SSTLs and the
drinking water standard (MCL); :

e  Benzene concentrations in ground water do not exceed the SSTLs if the nearest
potential off-site receptor is considered.

FACLIENTSSHELL 2T RREPORTERTO1 5 YE.DOC lO
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3.4 MTBE Evaluation

MTBE has been measured in site soils, soil vapor, and ground water. MTBE was not
considered in the RBCA evaluation as definitive health risk data for MTBE has not yet been
published. The primary focus of current research of toxicological effects of MTBE is through
ingestion of MTBE contaminated ground water. To our knowledge, little or no research has been
conducted to evaluate the effects of inhalation of MTBE or dermal contact with MTBE. However,
due to the physical properties of MTBE, the most important health risk is likely through ingestion of
contaminated ground water.

Additionally, the presence of MTBE at the site cannot be historically related to Shell’s
operation of the facility as a service station. Shell ceased operation at this location prior to their first
usage of MTBE as a gasoline additive in northern,C sk forimn o .

by 7
MTRE concentrations in the ground water are likely of the greatest concern at thg site. No
detectable benzene concentrations have been measured in_the down gradient, off-site wells in the
pWHowevcr, MTBE concentrations in downgradient well S-13 (center of
Lewelling Blvd.) have been as high as 210 ug/L. MTBE concentrations in the off-site well are

significantly higher than concentrations measured in on-site wells.

The measured MTBE concentrations may be attributable to co-mingling of the plume from
the neighboring service station, or another un-identified source. The ground water gradients
exhibited at the site have generally ranged from south to southwest. However, as shown through the
soil gas data, preferential migration of contaminants through high permeability conduits may be of
concern. -

Once the source of MTBE is better defined and health risk data becomes available, a risk
assessment should be conducted to evaluate the effects of residual MTBE in the area.
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4. CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the soil vapor profiling, soil sampling, and RBCA evaluation, the
following conclusions were made:

*  Vapor concentrations in shatlow soil vaper samples exceeded concentrations in
deeper samples in several locations where soil vapor profiles were collected,
This “pattern is' not typical for sites at which upward diffusion and bio-
attenuation of vapors from contaminated soils and ground water is the primary
transport phenomenon; '

*  Two shallow zones of relatively high permeability soils have been identified in
many borings which may allow for preferential migration of vapors;

* A review of bio-activity indicator parameters such as oxygen, carbon dioxide,
and methane indicate that biodegradation in highly contaminated areas is likely .
taking place through anaerobic processes:

X e Vapor transport to indoor air from contaminated soils and ground water appears
to be the primary pathway of concemn at the site. Represenfative concentrations . _
of benzeng jn site soils and groundwater exceed Tier 2 SSTLs for this pathway;

*  MTBE present in the site soils, soil vapor, and ground water may be due to off-
site sources. MTBE was not evaluated in the RBCA process;

WA makes the following recommendations for continued work to address the potential
health risks at this site:

/ * A thorough evaluation of potential preferential pathways for vapor transport
/ should be performed: ‘
L]

An evaluation of remedial alternatives for reducing subsurface soil and ground
water concentrations below SSTL values should be performed; '

l/‘ Based on the initial round of soil vapor samples collected at the site and the fact
that the soil values exceed Tier 2 SSTLs, an additional round of soil vapor
sampling does not appear warranted.
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Figure 5. Carbon Dioxide, Oxygen, Nitrogen, and Methane Soil Vapor Concentrations by Depth.
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l Table 1.

Soil Vapor Survey Data
Fomer Shell Service Station, WIC #204-6852-1008, 15275 Washington Avenue, San Leandro, Catifomla

g o
i 8 8 e | & §
Depth § E g Q & g 4 a = o
ke ¢ : 3 g s |2 |8 |2 |&e (|5 [8|8B]|°¢
l ground Date Date & 5 é g - 3 3 = Lo} g g g e £
WA Somple ID__surface sompled | Ak Taxicsi0 |analyzed | E S 3 3 c £ |z g 2 £ ¢ s JL8 158 |5 2
Alr Toxics LTD Data (ug/m®) InterPhase Data (ug/m®) InterPhase Data (%) Comments
[Feoran aft | 5/4/93] [P705071B02A | 6/29/93] 100,000,000] 700000] 750,000]  280.000] 370,000] 1.300,000] [ 78.000,000] 910,000] 110000] 70000 | 160000] a0000] [ 197% ] 39% | 606% | 7.5%] [Good fow honion
SG-02- 2ft 5/4/93| |9705071B-03A 5/29/93] 44000 73 250 9% 250 880 <5000 <1000 <1000 [<1000 |<1.000 |<1.000 92% | 11.3%| 795% | <0.1% | |No fliow. somple collected at 21
2ft 5/4/93| [97050718-04A 5/29/93] 54000000 | 260,000 000] 190000 370.000] 310,000 20.000,000| 280000| 57000 | 44000 | 34000 | 15000] | 158%| 38% | 789%| 16% fiow. gravel
aft [ [97050718-05A 5/29/93] 33.000,000 | 150,000 | 110000 210000] 330.000 3700000 | 49,000 | 12000 | 7.400 4300 |<1,000 1.6% | 181% | 803% | <0.1% | |Somewhat restriciad fiow
&ft 5/4/93] [97050718-064 5/29/93] 5,000,000 16,000 9000 | 18000 | 71.000 190,000 44000000 79.000 | 88000 | 400.000| 190,000 57,000| | 47% | 164% | 78.9% | <0.1% | |Somewhat restricted flow
SG-04-21 2ft_| 51 Bmsunm_m 5/29/93] 220,000 310 420 150 1,700 3.200 110,000 1600 |<1000 [<1000 [<1.000 |<1.000 0.7% | 19.8% | 79.4% | <0.1% | [Pretty good/medium flow
SG04-4ft aft 5;% 7050718 O7A §/29/93| 350,000 550 1,000 2300 2,600 4,400 370.000 2900 |<1.000 2.500 2000 |<1.000 1.4% | 1922| max|<0i%] |
5/4/93] |97050718-09A 5/29/93] 310,000 20 1,000 2.200 4,000 4,800 490,000 2,800 3.400 7.100 1,500 7.900 1.2% | 195% | 79.3% | < 0.1% | [Madium flow
574/93] |NA 5/29/93] NA NA NA NA NA NA §00.000 3,000 4,000 7.200 1.700 5,800 10% | 192%] 798%|<00% m flow
5/4/93| [97050718-17A §/29/93| &8.700.000 4,200 20000 | 42000 | 75000 130,000 26000  [<1.000 |<1.000 [<1.000 [<1.000 |<1.000 03% | 203%| 79.4% | <0.% | [Verynignt
5/4/93] |97050718-16A 5/29/93] 66,000 2 [] 180 380 7%0 < 5,000 <1000 |<1000 |<1000 |<1000 |<1.000 05% | 199% | 79.6% | <0.1% | |Sood flow
5/4/93] [97050718-10A 5/29/93] 62,000,000 | 330,000 210,000| 230000] 110,000 700.000 38000 | 1.400 14000 |[<1.000 |<1.000 09% | 197% | 79.4% | <0.1% | |Good flow
5/4/93] |97050718-11A 4/2/93| 130,000.000| 510000 420000| 440000| 180.000 38000000 18000 | 40000 | 43000 | 12000 | 5000 134% | 95% | 67.9% | 9.3% | |Good Now. high permeability
5/4/93] [97050718-12A 5/29/93] 3.000.000 17,000 ﬁ[ 6.500 20,000 6,800 2000000 | 13000 | 7400 |[<10.000 |< 10,000 |< 10,000 19% | 187% | 785% | 1.0% | |Low fiow/very low permeabiity
5/4/93] [97050718-12AA |  5/29/93|  3.400,000 19.000 | d 7.300 22,000 7.500 NA NA NA NA NA A NA NA NA NA | |Low flow/very low pammeabiiity
5/5/23] [97050718-13A 5/29/93] 15.000 2 10 kL) 150 20 < 5,000 <1000 [<1000 [<1.000 [<1.000 [<1.000 01% | 206% | 79.3% | <0.1% | |Sood fiow
5/5/93] |97050718-14A 5/29/93| 7.100,000 3.200 18000 | 45000 | 44,000 62.000 2.400.000 | < 1,000 64000 | 7,400 10000 | 4300 126% | 48% | 827% | <0.1% | |Good fow
5/5/93] |97050718-15A 5/29/93] 20000000 | B.400 49000 |  130000] 140000] 290,000 1,000,000 | < 1,000 35000 | 3.500 5,000 5,800 03% | 200%| 79.7% | <0.1% | |Low flow. a ittt fighter than 2 ff ond 4 ft depfi
5/4/93] I%"" 5/20/93] NA NA NA NA NA NA 1,100,000 | < 1,000 34000 | 4000 5,700 5.800 02% | 200%| 79.8% | <0.1% | |Low flow. alittia fighter than 2 it and 4 1t deptt
5/4/93| |o7050718-18A | 5/29/93| 540,000 1.600 18000 | 610 17.000 | 15000 1.800.000 | 87000 | 10000 | 28000 | 20000 | 1.300 09% | 200% | 79.1% | <0.1% | |Pretty good fiow |
23763722 112385 123538 81408 112.118 163,633 10221632 78489 24958 34374 24326 8732 45%  160%  784%  11%
5493 RT0S071A-DIA | 5/15/93] < 10.000 < 4,000 < 1.000 < 1000 |< 1,000 < 1.000 NA NA NA NA NA NA NA NA NA NA | [Alr Tewics Ambient Alr Sample
5/4/93] F«IA INA NA NA NA NA NA NA < 5,000 <1000 |<1000 [<)1000 [<1000 |<1.000 ||<01% | 21.0%| 79.0% |<0.1% | [inferPhase Ambient Al Sampie
5/5/93] INA INA NA NA NA NA NA NA < 5,000 <1000 |<1000 [<1.000 |<1.000 |<1000 | [<0.0% | 20.8%| 79.2% |<0.1% | [interPhase Ambient Ak Sample
NA| |0705071A-02A 5/15/93| < 5,000 <2000 | <500 < 500 < 500 < 500 NA NA NA NA NA NA NA NA NA NA | |Alr Toxics Laboratory Blank
NA]| |97050718-20A 5/29/93] NA <4 <3 <4 <4 <4 NA NA NA NA NA NA_ || Na NA NA NA | |Alr Toxics Laboratory Biank
NA| [9705071B-208 612193 NA <4 <3 <4 <4 <4 NA NA NA NA NA NA NA NA NA NA | |Air Toxics Laboratory Blank

Notes: < - Balow the mathod detection imit.
M - reported value may be binsed dus ko apparent matrix interferences.
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Table 2. Soll Vapor Survey Data: Sorted by Depth
Former Shell Sefvice Stafion WIC #204-6852-1008, 15275 Washington Avenue, San Leandro, Califomla

g P g :
Depih
beiow || & £ 3 3
L gond | |~ e 5 a
ASompls il  ssfoce| | E s B & £ H
Alr Toxics LTD Data Iugjm’} InterPhase Data (%) Comments

5G-02-211 n 44,000 73 250 96 250 BBO 9.2% | 1.3% ] 795% [<0.1%] [Noflow, somple colecled ot 2 fi
SG-03-2it 2n || 54000000 | 260000 390,000 190,000 370,000 310,000 166% | 38% | 78.0% | 1.6% | |[Good flow, gravel
15G-04-21t 2ft 270,000 310 420 150 1,700 3.200 D7% | 198% | 79.4% | <0.1% | |Pretly good/medium fow
SG-07-2ft 2n 62,000,000 | 330,000 220,000 210.000 230,000 110,000 0P% | 197% | 79.4% | < 01% | [Good ow
SG-08-2ft 21 15,000 22 10 38 i50 220 D% | 204% | 79.3% | < 01% | [Good Now

Mean] 21t 23256200 118.081 122136 B0.057 120,428 84,850 53%  150%  793%  04%]
5G-01-4n af 100,000.000] 700,000 750,000 280,000 370,000 1,300,000 9.7% | 3.0% | 68.o% | 7.6% | [Good flow, ight scl
|SG-00-4i1 At || 33000000 | 150,000 230,000 110,000 210,000 330000 A% | 18.1% | B0.3% | < 0.1% | |Somewhal esficted low
SG-04-Aft 4an 350,000 560 1,000 2,300 2400 4,400 1.4% 192% | 794% |<0QI%
SC-05-An an 8,700,000 4,200 H1.000 42.000 75,000 130,000 03% | 203% | 79.4% [< 0.1% | [Very fight
5G-06 41 an 64,000 22 [] 160 380 790 05% | 199% | 79.6% |<0.1% | |Good flow
Se-07-41 an 130,000,000 | 510000 450,000 470,000 440,000 180,000 134% | 95% | 67.9% | 9.3% | |Good flow, high permaabiity
5G-0a-4ft an 7,100,000 3,200 15,000 46,000 44,000 2,000 126% | 48% | 827% |<01% | [Good flow
SG-09-4rt an 540,000 1,600 18,000 510 17,000 15,000 07% | 200% | 79.1% [ < 0.1% | |Preilly good flow

Mean| 41 34069500 171447 185601 112633 144873 262.774 63% 1a5%  771%  27%]
5G-00-611 ol 5,000,000 16,000 39,000 18,000 71,000 190,000 47% | 164% | TBUE [<0.1% anw resticied flow
5G-04-41 bt 310.000 200 1,000 2,200 4,000 4,600 2% | 19.5% | 79.9% | <01% | [Medum fow
S-0d-61 (cup) an MHA [ HA HA MA A, e, 19.2% | T9.8% | < 01% | [Medium Now
SG07-5M s 3,000,000 17,000 19.000 6,500 20,000 6,600 9% | 107% | 785% | 1.0% | |low flowlvery low parmeablity
SG-07-6M (dup) | &f 3,400.000 19,000 21.000 7,300 22,000 7.500 NA NA NA NA | |Low flow/fvery low parmeabiity
5C-08-4it At 20000000 | 8400 49.000 130,000 140,000 290,000 D3% | 200% | 797% |<01% | |Low flow. afiffie fighter fhan 2 ft ond 4 it depihs
SCDaAf (dup) | &1 NA NA NA NA NA NA 02% | 200% | 79.8% | < 0.1% | [Low flow. a iitle lighter than 2 it and 4 fi depihs

Mean|_o 1 6342000 12.120 25,800 32.800 51.400 99.780 L6% 1906 793%  0.3%]

Noles: < - Below the method dataction Bmil.
M - reported valua may be bissed due to apparent matrix Interferences.
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Table 3.

Soll Vapor Survey Data: Sorted by Location

Former Shell Service Station WIC #204-6852-1008, 15275 Wash

WA Somple ID  sufoce

Depih
bedow
ground

(Cy+ o gog)

:

é

:

:

8
8

c
@
e

§

:

-

Air Toxics LTD Data (ug/m?)

[Tolusans

i

| S

InterPhase Data (%)

n Avenue, San Leandro, Califomnia

Comments

Ecoian [ an | [ 00000006 | 700.000]  750.000]  280.000] a870000] 1.300000] [ 19.7%] 3% | s8.6%] 7.6%] [Good fiow, fight ol ]
Ecoza [ 2n | [ aa000 [ 73 | 20 | 9 | 250 | 0680 J[ 92% | 11.9%] 795%]<0.1%] [No flow, sample colecied of 2 f |
5G-03-21 2ft 54000000 | 260000] 390000] I9a000] s/0000] 3iaoo0 | [ 158%] 3.6% | 789%] 1.6% | [Good fiow, gravel

5G-03-4f —4n || 33000000 | 150.000] 230000] 110000| 210000] 330000 16% | 18.1%| B80.3% | <0.1% | {Somewhat resticted flow

5G-03-66 6f 5,000,000 164000 | 39000 | 18000 | 71.000 | 190.000 47% | 164% | 789% | <0.1% | [Somewhat resticted fiow

5G-0a-2n T _zn_ | [ 220000 310 420 150 1,700 3,200 0.7% | 19.8% | 79.4% | <0.1% | [Fretty good/medium fiow

5G-04-4t an || a3sc.om0 550 1.000 2300 | 2600 4,400 14% | 192% | 794% |<01%

9G-04-6M “an || 2000 200 1.000 2200 | 4,000 4,600 1.2% | 195% | 79.3% | <0.1% | [Medium fiow

SG-04-8f (dup) | 6 f NA NA NA, NA NA NA 1.0% | 192% | 79.8% | <0.1% | [Medium flow

[EGo5an [ an 8,700,000 42.000 130000 ] [[03% | 203%] 7ea%]<0.%] [Very fight ]
[5G-06an [ an | [ sa000 [ 2 | &8 750 | 380 | 70 | [ 05% | 199%] 796%]<0.1%] [cood ow ]
[5G07-20 2N 62000000 | 330000] 2/000] 210000] 230.000] 110,000 D9% | 197%] 79.4% |<0.1% ] [Good fiow

SG-07-4f_ | 4 || 130000000 | 510000| 450000| 420000| 440.000[ 180,000 134% | 9.5% | 67.9% | 9.3% | [Good fiow. high permeabiity

G076 | eft || 3000000 | 17000 | 19.000 | 6500 | 20000 | 4400 19% | 187% | 786% | 1.0% | [Low flow/very low permeability

SG-07-8f (cup) & fi 3,400,000 19,000 21,000 7,300 2.000 7.500 NA MNA MNA Low flow fvery iow permeability

SG-0B-2i1 2it_| [ 15000 2 10 a8 190 220 0.1% | 206%] 79.3%|<0.1% | [Good fiow

SG-08-4ft “an_ || 7100000 3,200 15000 | 46000 | 44000 | 62000 126% | 48% | 827% | <0.1% | |Good fiow

5G-08-6ft s#t || 20000000 | B0 49.000 | 130.000| 140.000] 290000 03% | 200%| 797% | < 0.1% | |Low flow, a ittle tighter than 2 ft and 4 ft dept
SG-0B-6ft (dup) | 6ft NA NA NA NA NA NA 0.2% | 200% | 796% | < 0.1% | [Low flow. o iifle fighter thon 2 ft ond 4 ft dep
GO | 4n J[[5%oo0 | 1s00 | 18000 | 610 | 17000 | 15000 ][ 09% | 200%] 79.0%]<0.1%] [Prefty good fiow ]

Molex < - Below tha method dataction limif,
M - reported value may be biased dua to apparent matrix Interferences.
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Notes: < - Below the methad dataction imit.
Chromatogram Pattem:  Gos = Gasoline
Gas/UH = Gosoline & Unidentified Hydrocarbons »C8
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Table 4. Sequoia Analytical Soil Data
Former Shell Service Station, WIC #204-6852-1008, 15275 Washington Avenue, San Leandro, California
8

Depth ? = E

below o) & o g

ground Date Date B S =

WA Somple ID__surface sampled |Analyzed| & ] 3 b
TPPH w/ BETX (8015 Mod /8020, u Comments
0-4 ft 5/5/97] 5/14/97| 23,000 | 110 210 {0-4" Gravel (GP), 4™-4' Sand & Gravel (SW) fill, sight odor
46t 5/5/97] 5/14/97| 4.200.000| 3,700 | 52.000 4'-6' Molst Clayey Siit w/ Gravel, Slight ador
68 | 55097 5/14/97] 3.600000| 6300 | 5900 | 47.000 6'-8' Silty Sand, less moist. slight odor
0-2ft 5/5/97) 5/14/97| 2.000 13 <5 2] Gravel, Asphait, &-2* Clayey Sand, no odor
24t 5/5/97] 504/97] 9.000 55 23 150 2-4' Clayey Slit, no ador
461t 5/5/97] 5/14/97] 410,000 asn 750 720 46" Clayey Siit, sight odor
&8 fi 5/6/97] &/14/97] 140,000 <5 270 810 &"-7' Clayey Sand, molst, slight odor, 7'-8' Clayey Silt. no odor
0-2 f1 5/6/97] 5/15/97] 5100 220 1.7 670 [0-4* Asphalt, 4-2' Clayey Silt, sight odor
241 5/6/97] 5114/97| 27,000 340 87 1,100 2-4' Clayey Silt, slight odor
4-6 fi 5/6/97] S/15/%7 26,000 310 <5 &40 4'-¢' Clayey Silt, strong odor
681 5/6/97] 5/14/97] B840.000 | <5 3000 | 12000] <5 &'-8' Claysy Sand, strong odor
0-2ft 5/6/97] 5/14/97| < 1,000 <5 <5 <5 <5 : |0-4" Asphait, 4°-2 Mottled Clayey Sand & Gravel. Wood frag. ot 2, no o
24t 5/6/97] 5/14/97| < 1,000 <5 <5 <5 6.6 Gas [0.82% |16% 2'-4' Clayey Sand, no odor
461t 5/6/97] 5/15/97] 390000 | <5 <5 <5 3,100 |Gos/UH [0.52% |25% 4'-4' Silty Sand, strong odor
&8 ft 5/6/97] 5/14/97] 1.200.000| <5 <5 8,500 14,000 |Gos |0.26% [19% |68 Siity Sand, strong odor
Averages 724,940 1.193 925 8,257 28,742 094% 16% 20 23 265 025 004 021

&89, 530 PM
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"APPENDIX A

INTERPHASE ENVIRONMENTAL CHEMISTRY SPECIALISTS
STANDARD OPERATING PROCEDURES
FOR SOIL VAPOR SURVEYS




STANDARD OPERATING PROCEDURES FOR THE COLLECTION
AND ANALYSIS OF SOIL GAS SAMPLES

Equipment/Instrumentation

InterPhase operates a mobile samipling and analytical van which is capable of
collecting soil gas and ambient air samples. Real-time chemical analyses of soil
gas and air samples are performed for indicator compounds (analytes) selected for
each project site.  Field equipment and sampling systems used by InterPhase are
as follows:

* Modified one-ton Ford E350 van;

* Two gasoline-powered AC generators;

* Van-mounted hydraulic driving/hammering system designed to install or remove
sampling probes;

* 100 feet of percussion drill steel in 3-foot probe sections;

* Oilless air pump and evacuation chamber for col[ecnng exact volumes of soil gas
at atmospheric pressure;

Analytical instrumentation and chemical supplies include the following:

* Varian 3400, Hewlett-Packard 5890 and SRI 8610 gas chromatographs;

* 486 PC-based data management and GC integration systems; -

* A combination of ECD (electron capture), FID (flame ionization), PID
(photoionization), and TCD (thermal conductivity) detectors;

- * UHP grade compressed analytical gases (nitrogen, helium, hydrogen);

* Analytical vapor and methanolic standards for priority pollutants, gaseous
hydrocarbons and fixed/biogenic gases;

* High resolution megabore, capillary, and packed gas chromatographic columns;

* Fittings, tools, plumbing and syringes required for normal GC operation.

Sampling Procedures

Soil gas samples are collected at designated depths by filling a sampling syringe
from a length of polyethylene tubing installed within the bore of 1 OD percussion
drill steel sampling probes. An unbroken length of 1/4 “ polyethylene tubing is
connected via a threaded adapter the deepest probe. Probes are driven into the
ground by a vehicle-mounted hydraulic hammer which loads the probe with the
weight of the vehicle. Pre-designated sampling depths are reached by coupling the
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three foot sections of probe. Discrete volumes of gas are removed by 60 ml syringe
to purge the tubing of atmospheric air and to allow subsurface air to enter. The
volume of gas removed is determined by the volume of tubing employed and

- restlts of purge volume tests. Unlike groundwater sampling, purging of a soil gas

probe is designed to remove only the ambient 2ir in the system.

A minimum sampling depth of 3 to 5 feet below ground surface (bgs) is
recommended in areas where bare soil is the surface cover in an effort to minimize
sample dilution with atmospheric air. Soil gas samples may be collected at depths
less than 3 feet bgs to assess the accumulation of vapors under a surface cover
such as asphalt or concrete. Comparing contaminant concentrations and
fixed/biogenic gas composition as a function of purge volume may be performed at
the beginning of a survey. Purge volume experiments may be conducted in an area
where subsurface contamination is expected to be greatest and are designed to
assess optimal purge times and potential sample dilution with atmospheric air.

As the pressure within the sampling system reaches atmospheric, 2 10 cc vapor
sample is collected in a glass syringe by inserting the needie through the wall of the
tubing. In order to minimize the possibility of cross-contamination among
sampling locations; dedicated lengths of polyethylene tubing and drive points are
used for each sampling location, and non-dispensable tools are baked in an oven at
80 degrees C for 10 minutes.

- Two ambient air samples are collected over the course of each day and analyzed

for background concentrations of the target compounds. All components of the
sampling system are checked for contamination prior to sampling at the beginning

. of the day by drawing atmospheric air or nitrogen gas through the system,

subjecting it to GC analysis, and comparing the resulting chromatogram with that
of ambient air or UHP nitrogen, Steel sampling components are cleaned using
steam or pressurized water and detergent (Alconox) at the conclusion of each day.

As part of the sampling procedure, probe locations are recorded on the field
sampling sheets. In addition, field data forms (and chain-of-custody forms, if
necessary) are used to record observations regarding vapor sampling and probe
installation. These field data forms may include, but are not limited to, sample
identification, sampling depth, time of sample collection and analysis, volume of
soil gas extracted, and observations of soil characteristics.

Confirmatory soil vapor samples are collected by connecting dedicated sections of
polyethylene tubing to an evacuated canister. Gas canisters are normally
transferred under chain-of-custody procedures to a commercial laboratory where
they are analyzed according to the specified methods. The percentage of
duplicates submitted for laboratory analysis is dependent on project objectives and
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regulatory specxﬁcatxons InterPhase recommends that duplicates be collected at
5% of the sampling points.

InterPhase scientists have conducted field experiments to estimate the capture zone
around the end of the soil gas sampling probe in order to demonstrate that vapor
samples are not diluted with atmospheric air. Capture zone estimates were
calculated for sandy soils and for silty or clayey soils as follows:

Sampling Depth: 6 feet
Volume of sampling probe: 15 cm3/3-foot length
Purge Volume: 60 cm3 (Approximately 2 probe volumes)
Air porosity of sandy soils: 30% = 0.3
Air porosity of silt or clay soils: 20% = 0.2
Volume of soil gas collected from sandy materials:
60 cm3/0.3 = 200 cm3

- Volume of soil gas collected from silty or clayey materials:

60 cm3/0.2 = 300 cm3

Assum.tng isotropic vapor flow, the volume of soil gas collected may be described
as a sphere with the origin at the tip of the soil gas probe. Therefore,

(4/3)(pi)(r3) = 200 cm3 (sand)
r=3.6cm

(4/3)XpiXr3) = 300 cm3 (silt/clay)
r=41cm

The purge volume of 60 cm3 ensures that two volumes of the sampling apparatus

are evacuated (2 probe lengths x 15 cm3 = 30 ¢cm3).” The calculated radius of
influence is substantially less than the distance to ground surface (182.9 e¢m), thus
minimizing the potential for sample dilution with atmospheric air. |

Analytical Procedures

The 10 cc soil gas samples are subsampled and analyzed within 30 minutes of
collection in order to preserve the integrity of the vapor sample. Duplicates may be
analyzed approximately every twenty samples by gas chromatography for
documentation of reproducibility. Analytes are identified by their. respective
elution times through the selected columns and detectors. Retention or elution
times are compared with external standards injected in a gaseous, organic, or
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aqueous phase. Analyte separation for compounds detected by the FID (e.g.
petroleum hydrocarbons and ketones) is performed using a 30 m x 0.53 mm DB-
624 or DB-1 megabore capillary column (J&W Scientific). Analyte separation for
compounds detected by the ECD (e.g. halogenated aliphatics) is performed by
using a 30 m x 0.53 mm DB-624 or DB-1 megabore capillary column (J&W
Scientific). Identification of vinyl chloride and alky! benzenes may be performed
using the aforementioned capillary columns and a PID. Analyte separation for
compounds detected by the TCD is performed by using either a molecular sieve or
CTR-1 2 m stainless steel packed columns (Alltech Associates), ranging in
diameter from 0.64 to 0.32 cm. Difficulties associated with peak separation are
minimized by the use of low viscosity carrier gases, compound-specific detectors,
megabore capillary columns, and method-specific temperature programs.

Analyte concentrations are estimated by comparing the detector response for a
known concentration or mass of the external standard with the detector response
for the sample. Multi-point calibration curves are computer-generated by plotting
the detector response for external standards against a range of analyte
concentrations. The detector response is checked at the beginning and end of each
day during a survey to ensure that the calibration curves are accurate. Analyte
detection limits are determined by the response factor for each day. ‘

Although preliminary results are often available in the field, all chromatograms
generated during a soil gas survey are subsequently reviewed by another chemist to
ensure that computer identification and quantification of analytes are correct. The
InterPhase van operates directly under the supervision of a degreed project
chemist.

The following procedures are employed during all soil gas surveys:

* High-volume sampling and subsampling syringes are decontaminated by washing
with a mild detergent and drying at a minimum temperature of 90 degrees
Celsius;

* Microliter syringes (used for sample injection onto the GC column) are solvent
rinsed, purged with an inert gas, and checked for contamination by immediate
injection into the appropriate gas chromatograph;

* External standards are either commercially-prepared EPA chemical standards or
mixtures of commercially-prepared gases;

* Detector response to analytes is documented over a 10 to 50-fold range in mass
or concentration and compared to the theoretical responses in order to check
the linearity of the detector response to analytes;
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* Septa on the GC column injectors are replaced daily to minimize the possibility
of carrier gas leaks (only UHP gases are used for chromatography); and

* All analytical data (e.g., chromatograms, calibration curves, integration reports)
are stored on a computer floppy disk or hard copy, transmitted to the
InterPhase office, and reviewed by a second chemist.

In the unlikely event that chromatograph sensitivity is affected by electrical surges
or vibration, resulting changes are immediately observed by continuously
‘monitoring the baseline voltage for all detectors. It should be noted that the

- analytical instruments are powered by a generator system which is completely

separate from that running either the hydraulic/pneumatic equipment or the motor
vehicle.

Determination of Detection Limits
Limits of detection for quantitative analysis are determined by the following

factors: .
1} Analytical Method

- 2) Specific Analyte

3) Instrumentation (detector)
4) Injection Size

Practical quantitation limits (PQLs) are tabulated in the results describing analyte
concentrations. PQLs are defined by the precision of a detector’s response to an
analyte over the range of mass the detector is calibrated for the selected method.

Data Interpretation

Vapor-phase diffusion is the prevailing mechanism by which soil gas analytes are
transported in the subsurface. The presence of an analyte in soil gas is a function
of the phase, location and concentration of the source, physical properties of the
analyte, and the media through which transport occurs. The site-specific variability
among soil properties profoundly affect vapor-phase diffusion and must be
considered in the interpretation of analyte distribution in the soil gas. Among these
soil properties are: soil moisture, soil particle size and distribution, and air-filled
porosity. Anomalies in the spatial distribution (vertically or laterally) of analyte
concentrations in soil gas samples will be noted. InterPhase provides an
interpretive report upon request of the client.

Although isoconcentration contours of soil gas data can be plotted on site-maps, it
should be emphasized that these isotherms are only representative of the
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contarninant distribution in soil vapor. Isoconcentration contours for compounds

in soil or groundwater may differ in extent and orientation from those delineated in

soil gas. Inherent assumptions that are infrequently discussed in preparing soil gas

isotherms are; .

* Soil gas concentration data are adequate to describe the spatial distribution of
contaminants underlying the site;

* Vertical anisotropy is either insignificant or can be described by existing site
data; . .

* Vapor barriers that may impede the gaseous diffusion of analytes are either
nonexistent or do not vary over the investigation site; and

* Soil texture, water content, and air-filled porosity are spatially uniform over the
site, :
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Standard %peratin Procedures Prepared for the California Regional Water
Quality Control Board (CRWQCB) Well Investigation Program (WIP)

SCOPE OF THE METHOD

This document describes a procedure for the analysis of volatile organic compounds (VOCs)
in soil gas. The method is based on EPA Method TO-14 (The Determination of VOCs in
Ambient Air Using Summa Passivated Canister Sampling & Gas Chromatographic Analysis)
with modifications for the collection of subsurface rather than above-ground air. This method
describes the procedures for analyzing samples collected with glass syringes at ambient
atmospheric pressures. Soil gas surveys are performed by collecting vapor samples from
probes installed within a specified area and analyzing these samples on-site using laboratory
grade, multi-detector gas chromatographs (GC). The primary objective of soil gas surveys is
the real-time collection of semi-quantitative and qualitative data regarding the presence and
spatial distribution of subsurface contamination.

SYSTEM DESCRIPTION

The analytical system is comprised of traditional stationary laboratory grade gas
chromatographs configured with capillary and packed columns and a combination of
compound-selective detectors. The three gas chromatographs employed in the analysis of soil
gas and ambient air include Varian 3400, Hewlett-Packard 5890a; and SRI 8610 instruments.

~ A total of five detectors are used for vapor and air analyses. These detectors include electron

capture (ECD), electrolytic conductivity (ELCD or Hall), photoionization (PID), flame
ionization (FID), and thermal conductivity (TCD). '

Analyte separation for compounds detected by the FID (e.g. petroleum hydrocarbons and
ketones) is performed using a 30 m x 0.53 mm DB-1 or DB-624 megabore capillary column
(J&W Scientific). Analyte separation for compounds. detected by the ECD and ELCD (e g.,
halogenated hydrocarbons) is performed by using a 30 m x 0.53 mm DB-624 or DB-1
megabore capillary column (J&W Scientific). Analyte separation of vinyl chloride and
alkylbenzenes is performed using a 30 m x 0.53 mm DB-1 megabore capillary column (J&W
Scientific), quantification is by PID. Analyte separation for compounds detected by the TCD
is performed by using a molecular sieve/porous polymer CTR-1, 2 m stainless steel packed
column (Alltech Associates) with diameters of 0.64 and 0.32 c¢m. .

Samples are introduced into the instruments by direct injection in volumes ranging from 25
pL to 1000 uL; aliquots are injected within 30 minutes of collection in order to preserve
the integrity of the sample. Once introduced into the injectgr, samples are transported by
carrier gas (i.e., the mobile phase) at a rate of 4 to 30 cm>/min; makeup gas flow rates
designed to maximize detector responses are adjusted according to manufacturer's
instructions. Detector response is integrated by a data processing software system loaded
on an IBM-compatible 486DX personal computer.

Only UHP helium, hydrogen, and nitrogen are used as carrier and make-up gases. Air
required by the FID is filtered through a drierite/silica gel and 5A molecular sieve in order to
remove moisture and organic impurities.
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Prior to system calibration and sample analysis, the chromatographic instruments are checked
according to (i) manufacturer's instructions, (ii) method requirements, and (iif) temporal
conditions [e.g., warm-up period, baseline stabilization]. Upon satisfying these check
procedures, an injection of UHP nitrogen is made to document that unacceptable levels of
residual contamination are not present. The target compounds must not be present above
their respective limits of detection (LOD) to be considered acceptable.

GC System Performance Criteria

Initial Certification of the Instrument

Retention Time Determination

Windows for analyte retention time are determined prior to GC analyses. After assuring that
the operating conditions for the daily analyses have been satisfied, three injections are made
using a mixed standard containing all of the required analytes. For each single component of
the standard mixture, standard deviations are calculated from a total of three absolute
measurements. The retention window is describe as the mean = 3 3 standard deviations. A
recalculated window is calculated for each compound on each GC column whenever (i) a new
column is installed, (ii) changes are made in operational parameters, or (iii) reprogramming of
oven temperature profiles or carrier gas flow rates occurs. Windows are re-established at no
greater than 72 hour intervals during system operation. These data are noted in a log book,
which is kept in the analytical van as part of the standard operating procedure (SOP). Hence,

a quality check on the new operating parameters of the system is conducted.

Anal_ﬁte Confirmation

Confirmation of the designated analytes may be performed by submitting samples to a certified
laboratory for GC/MS analysis. Vapor samples are collected in 1 liter Tedlar bags or Summa
Canisters and submitted under chain-of-custody procedures. Due to differences in the
degradability, volatility and sorption among VOC's holding times should not exceed 48 hours
and 2 weeks respectively. The independent analysis of samples by an outside laboratory
allows a positive identification of the analyte by atomic mass in a separate and independent
environment.

Initial GC Calibration

An initial multi-point dynamic calibration is performed before samples are analyzed. The
calibration procedure employs traceable, commercially-prepared standards in methanolic
solution. Aliquots are flash evaporated into 125 mL glass bombs to provide standard
concentrations over 2 orders-of-magnitude. This method of sample preparation is specifically
described by EPA in the SW-846 protocols for the headspace analysis of solid waste. After -
permitting the system to equilibrate, the standard vapor mixture is injected into the GC
system. Injection sizes may vary from 50 to 200 uL, with greater ranges in mass addressed by
dilutionary admixtures. Response factors are calculated by the following equation:

RFanalyte = concentrationanajyte x volume (uL) + area unitsanalyte



Once the GC is initially calibrated, a 1-point calibration is performed daily on the analytical
system to verify the initial 3-point calibration. Criteria for the acceptance of the initial
calibration procedure include: (1) a variation among the determined response factors from the
multi-point calibration of less than 15% relative standard deviation (RSD) , (ii) agreement
between static and initial calibration checks within 15% relative percent difference (RPD), and
(ii)) agreement within 15% RPD between average calibration RF and a laboratory control
standard. In the event that variance exceeds the stated confidence intervals, recalibration is
performed until acceptable confidence intervals are achieved.

, e '.!.3

The concentration of each analyte in the vapor sample can then be determined by using the
previously calculated response factor, the area under the peak, and the volume of sample
injected as shown in the following equation:

concentrationanalyte = RFanalyte X area unitsanalyte + volume (uL)

Linearity of Response

Linearity in detector response for an analyte is established by the constancy of the calculated
response factors over the range of concentrations used for the calibration standards,
Variations in response factors not exceeding 15% RSD permit the use of average calibration
factors, while greater variations in response factors over the linear range of the detector
require the use of calibration curves to quantitate peak area counts as analyte concentrations.

Response Out-of-Range

Response factors exceeding the linear range of the detector are unacceptable because the
calibration curves may not be representative. Responses within the working range of the
instrument are provided by sample dilution into a 125 mL glass sampling bulb, which is
blanked with nitrogen gas prior to each use. Target compounds must not be present above
the limits of detection (LOD) to be considered acceptable.

Control Charts

The historical performance of the system is tracked through the used of control charts. Out-
of-control events are identified by wide or consistent fluctuations in detector response and
logged as to the time and cause. Control charts are maintained in a log book as part of the
standard operating procedure {(SOP).

Calibration Checks

The detector response is checked (i) after the initial multi-point calibration, (ii) after every
daily 1-point calibration, and (iii} at the completion of GC analyses each day. This procedure
evaluates the accuracy of the initial calibration and the reproducibility of .that detector
response over the duration of each day's analyses. Laboratory Control Samples which are
employed to perform a calibration check are prepared by the same procedure as initial
calibration standards (see section titled Initial GC Calibration). Acceptable concentrations for
check standards must differ from concentrations of standards employed in other calibrations.
Commercially prepared gas standards (e.g., Scotty Specialty Gases) may be utilized as a check

9
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standard. Accuracy of these standards are reported to be + 2%. Detector stability is assessed
by comparing these periodic response factors to those generated in the initial calibration. A
difference in response of less than 15% is considered to be acceptable. '

Instrument Detection Limits

Background noise is for each of the detectors is monitored and recorded throughout the
survey to identify any temporal changes in chromatographic conditions. Detection limits are
defined as detector signals that are two-fold greater than background levels.

Chromatographic Performance

The performance of the chromatographic system is assessed on the basis of compound
identification and the resolution of target analytes. A quantitative indication of
chromatographic separation among analytes is provided by calculating the resolution, "R”, of
two peaks as follows; :

Peak Resolution:

R=2-[RT (A) - RT (B)] + [width (A) - width (B)]

where, _

A & B = contiguous chromatographic peaks;

width = peak width at the baseline of each peak;

RT = analyte retention time.
An "R" value equal to or greater than 1.0 indicates complete baseline resolution of peaks A
and B, indicating that the detector response signal drops to the baseline between the peaks.
Excessive dead volume, fluctuations in operating conditions or column variations are signaled
by variations in resolution between peaks over the course of a survey.

As an indication of chromatographic efficiency, the number of theoretical plates (N) is
calculated. |

Theoretical Plates:
N = 16 (RT/width)2

10
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INTRODUCTION

This report presents the equipment, procedures and results of a soil gas investigation for volatile
organic compounds conducted May 5™ and 6, 1997 by InterPhase Environmental, Inc. for Weiss
& Associates. The site is a former Shell Station located at 15275 Washington Avenue in San
Leandro, California. InterPhase also collected eight soil core samples for this project.

SAMPLING

Scope and Application

This section covers the materials, equipment and procedures used by InterPhase for collecting soil
gas samples in the field.

Sampling Equipment

Integrated Sampling/Analysis Van

InterPhase mobilized an integrated sampling / analysis van for this project. This unit is comprised
of a 1-ton Ford E350 van with an integrated laboratory and Geoprobe® 4220 hydraulic system for
installing and removing percussion sampling probes. The mobile rig is made completely self
sufficient by two internal gasoline powered generators that provide the electrical power (110 volts
AC) to operate the analytical instrumentation and field equipment.

Soil Gas Sampling Apparatus

InterPhase uses the “Post-Run” method of sampling. This means that sample tubing is not carried
in the probe rod during probe driving, but rather inserted down the bore once the appropriate
sample depth is reached. Sampling probe rod consists of 1 to 2-inch hardened steel. Gas samples
are collected from the point holder adaptor mounted on the distal (deep) end of the sampling
train. A stainless steel adapter is connected to 1/4-inch clean, virgin polyethylene tubing, lowered
down the bore of the drive probe string, and mated to the point holder adaptor. O-ring
connections enable the system to deliver a vacuum-tight seal to assure that the sample is collected
at the bottom. Hamilton or Dynatech 10-cc gas-tight, glass syringes are used to collect soil gas
samples.

Soil Core Sampling Apparatus

Soil coring is conducted using a Geoprobe® Macro-Core (MC) Soil Sampler. The MC Soil
Sampler is used to collect soil samples at depth and recover them for visual inspection and/or
chemical analysts.

MC Soil Sampler: A 48-inch long x 2.0-inch diameter soil sampler capable of recovering a
sample that measures up to 1302 mL in volume, in the form of a 45-inch x 1.5-inch core.

Liner: A 46-inch long x 1.75-inch diameter removable/replaceable, thin-walled tube inserted
inside the sampler tube for the purpose of containing and storing soil samples.

InterPhase Environmenial, Inc. 2 ' C:\Projects\970431$ 704 3rep.doc
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To ensure a representative sample, discrete volumes of gas are purged to rid the tubing of
atmospheric air and to allow subsurface air to enter. The volume of gas removed is determined by
the volume of tubing employed and the analytical results of purge volume tests (if performed).
Unlike groundwater sampling, purging of a soil gas probe is designed to remove only the ambient
air in the system.

Sample Collection

- Pre-Sample Purge

InterPhase scientists have conducted field experiments to estimate the capture zone around the
end of the soil gas sampling probe in order to demonstrate that vapor samples are not diluted with
atmospheric air. Capture zone estimates are calculated for sandy soils and for silty or clayey soils
as follows:

Sampling Depth: 6 feet (182.9 cm) '
Volume of sampling probe (% ” polyethylene tubing): 15 cm® per 3 foot probe length
Purge Volume: 60 cm® (Approximately 2 probe volumes)

Air porosity of sandy soils; 30% = 0.3
Air porosity of silt or clay soils: 20% = 0.2

Volume of soil gas collected ﬁ'om sandy materials:
60 cm®/0.3 = 200 cm’

Volume of soil gas collected from silty or clayey materials:
60 cm /0.2 =300 cm

Assuming isotropic vapor flow, the volume of soil gas collected may be described as a sphere of
radius r with the origin at the tip of the soil gas probe. Therefore,

Sand: (473)(m)() = 200 cm’
: r=36cm

SilvClay: @3)Yx)() = 300 cm’
r=4.1cm

The purge volume of 60 cm® ensures that two volumes of the sampling apparatus are evacuated (2
probe lengths x 15 cm® =30 cm®). The calculated radius of influence, approximately 4 cm, is
substantially less than the distance to ground surface (182.9 cm), thus minimizing the potential for
sample dilution with atmospheric air.

InterPhase Environmenlal, Inc, 3 C:\Projects\97043\97043rep.doc
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Soil Gas Sampling ‘
After allowing the system to return to atmospheric pressure, a syringe needle is inserted through

the wall of the silicon tubing attached to the aboveground end of the sample tubing. A 10 cc
aliquot of soil gas is withdrawn from the probe. Duplicate samples are collected as needed.

Soil Core Sample Collection

The assembled sampler is attached to the leading end of a steel probe rod and driven into the
subsurface. Additional probe rods are connected in succession to advance the sampler to depth.
The sampler may be used as an open-tube or closed piston sampler.

The simplest and most common use of the sampler is an open-tube sampler. In this method,
coring starts at the ground surface with an open-ended sampler. From the ground surface, the
sampler is advanced 48 inches and retrieved from the hole with the first soil core. In stable soils,
the open-tube sampler is inserted down the same hole to obtain the next core.

In unstable soils, which tend to collapse into the cored hole, the sampler can be equipped with a
closed-piston point assembly. This assembly actually locks into the cutting shoe and prevents soil
from entering the sampler as it is advanced in the existing hole.

The closed-piston samplers are not designed to be driven through undisturbed soil. Soil is first
removed to sampling depth with an open-tube sampler, or a pilot hole may be made with a pre-
probe tool. A closed-piston tip is then installed and the sample is inserted or driven down the
same hole. When the leading end of the sampler reaches the top of the next sampling interval, the
piston tip is unlocked using extension rods inserted down the inside of the probe rods.

Once the piston tip is unlocked, the sampler is simply driven another 48 inches. Soil entering the
sampler pushes the piston assembly to the top of the sample liner where it is retrieved upon
removal of the soil core and liner.

Decontamination of Equipment

Sampling equipment is decontaminated by methods consistent with the equipment’s use.
Reusable steel parts including adaptors, permanent points and point holders are cleaned by baking
in an oven at 100°C. Syringes are cleaned with Alconox and water and then heated to 50°Cina
laboratory oven. Methanol or hexane rinses that can carry contamination, contribute to
hydrocarbon background, and potentially trap VOCs, are not employed.

Separate storage areas are provided for used and cleaned equipment. The probe rod and drive
points are stored in clean storage racks on the sampling rigs. Care s taken with the rods and
points to eliminate both soil-surface and cross-hole contamination. Vinyl or latex surgical gloves
are worn during handling and assembly of the sampling apparatus. No equipment that is in
contact with soil gas is used or reused without being decontaminated.

InterPhase Environmental, Inc. 4 C:\Projects\9704319 7043 rep.doc
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Soil sampling equipment is decontaminated by first brushing all loose soil away with a wire brush.
Next, all parts of the sampling apparatus are washed with Alconox, or a similar detergent, and
double rinsed with clean potable, distilled, or deionized water. Hexane is only used in cases
where the sampling apparatus comes in contact with free product, such as fuels or solvents. In
this case, the hexane rinse precedes the detergent wash. Hexane is never used as the final rinse
because it may carry contamination and could contribute to the sample.

ANALYSIS

Summary of Analytical Method

Soil gas samples are subsampled and analyzed within 30 minutes of collection in order to preserve
the integrity of the vapor sample. Analytes are identified by their respective elution times through
the selected columns and detectors. Retention or elution times are compared with external
standards injected in a gaseous phase. The analysis is best described by EPA Methods 8015/8020,
analyses for aromatic species and total volatile hydrocarbons (TVH) in the C4-C10 range,
typically defined as gasoline range fuels. Additionally, for this project, samples were analyzed for
fixed/biogenic gases on a thermal conductivity detector (TCD).

Scope and Application

This section covers the equipment, materials, and procedures used to determine the
concentrations of various VOCs in the soil gas samples.

Detection Limits

Background noise for each of the detectors is monitored and recorded throughout the survey to
identify any temporal changes in chromatographic conditions. Detection limits are defined as
detector signals that are two-fold greater than background noise. For a selected method, Practical
Quantitation Limits (PQLs5s) are defined by the precision of a detector’s response to an analyte
over the range of mass for which the detector is calibrated.

The method employed by InterPhase offers a PQL of at least 1.0 micrograms per liter (ug/L).
Depending on the compound and detector used, PQLs can be as low as 0.01 ug/L.

Apparatus and Equipment
Gas Chromatographs

The analytical system is comprised of two traditional stationary laboratory grade gas
chromatographs configured with capillary and packed columns and a combination of compound-
selective detectors. The two gas chromatographs employed in the analysis of soil gas and ambient
air include a Varian 3400 and a Hewlett-Packard 5890a. A total of three detectors were used for
vapor and air analyses for this project. These detectors include photoionization (PID), flame
ionization (FID), and thermal conductivity (TCD).

InterPhase Environmental, Inc. g : C:\Projects\97043'97043rep.doc
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For VOC analyses, InterPhase's mobile laboratories employ 30 meter x 0.53 millimeter DB-624
Megabore and DB-1 Megabore columns (both columns supplied by J&W Scientific). The helium
flow rate is adjusted to approximately 5.5 mL/min in each column. The temperature program is
typically as follows: initial column temperature at 60°C, 1.2 minute hold, programmed to 160°C
at 10 degrees/minute (deg/min), no hold.

GC Columns

Only UHP helium, hydrogen, and nitrogen are used as carrier and make-up gases. Air required by
the FID is filtered through a drierite/silica gel and 5A molecular sieve in order to remove moisture
and organic impurities.

Detecitors

An Ol Analytical PID, equipped with a 10.2 ev lamp, is used for analysis of aromatic species and
some dichloro compounds. A Hewlett-Packard thermal conductivity detector (TCD) is used for
the analysis of the fixed and biogenic gases. A Hewlett-Packard FID was provided for analysis of
total volatile hydrocarbons in the C,;-C;o range.

Integration

Each mobile laboratory is equipped with EZ Chrom, a laboratory quality computer integrating
system.

Standards and Reagents

Standards are obtained as pure gases, certified gas mixtures, or neat reagent grade compounds.
Standards are prepared by weight (weights traceable to NIST standards) and/or by volume from
pure gases or certified gas mixtures of pure gases by precision volume syringes. The
manufacturer, lot number, date and initial of the person receiving the compound or standard,
expiration date of the compound or standard, and unique lab identifier for the compound or
standard are kept in a logbook that documents all aspects of standard preparation.

Calibration

Initial Certification of the Analytical Instruments

Prior to system calibration and sample analysis, the chromatographic instruments are checked
according to (i) manufacturer’s instructions, (i) method requirements, and (iii) temporal
conditions [e.g., warm-up period, baseline stabilization]. Upon satisfying these check procedures,
an injection of UHP nitrogen or helium is made to document that unacceptable levels of residual
contamination are not present. The target compounds must not be present above their respective
limits of detection to be considered acceptable.

InterPhase Environmental. Inc. 6 C:\Projects\97043197043rep.doc
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Multi-Point Calibration

An initial multi-point dynamic calibration is performed before samples are analyzed. The linearity
of the calibration was evaluated by performing a linear least-squares analysts and generating a
correlation coefficient. The calibration is not considered acceptable if the correlation coefficient is
less than 0.995 or if the percent relative standard deviation (%RSD) exceeds 20%.

Linearity in detector response for an analyte is established by the constancy of the calculated
response factors over the range of concentrations used for the calibration standards. Variations in
response factors not exceeding 15% RSD permit the use of average calibration factors.

Response factors exceeding the linear range of the detector are unacceptable because the
calibration curves may not be representative. Responses within the working range of the
instrument are provided by sample dilution into a gas-tight syringe.

Daily Mid-Range Calibration Check

A mid-range standard calibration check is performed to verify the instrument response at the
beginning of the day. Criteria for the acceptance of the initial calibration procedure include: (i) a
variation among the determined response factors from the multi-point calibration of less than 15%
relative standard deviation (RSD), (ii) agreement between static and initial calibration checks
within 15% relative percent difference (RPD), and (iii) agreement within 15% RPD between
average calibration RF and a laboratory control sample.

Response Factors

When the external standard method is used, the computer-integration system calculates response
factors as follows:

RF =C/A

where C = concentration of analyte, pg/L
A = area of analyte to be measured

Quality Control
System Blank (Method Blank)

A randomly selected sampling syringe is analyzed to determine whether interferences from
syringes are present. If interference is found at unacceptable levels, another syringe is analyzed to
determine whether the interference is due to the syringe or to the analytical system. Appropnate
measures are taken to eliminate such interferences,
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Duplicate Samples

Duplicate soil gas samples are collected per project requirements. Duplicate analyses are
performed at least once every twenty field samples. Duplicate analyses must have RPDs of less
than £20%.

Internal Quality Control

Although preliminary results are available in the field, all chromatograms generated during a soil
gas survey are subsequently reviewed internally by another chemist to ensure that computer
identification and quantification of analytes are correct.

Concentration Calculations

Each analyte in the sample chromatogram is identified by comparing the retention time of the
suspect peak to retention times generated by the calibration standards on the appropriate detector.
When applicable, the relative response of the alternate detector to the analyte is determined. The
relative response should agree to within 20% of the relative response determined from the
standards, '

Quantification is usually performed on the detector that exhibits the greater response if all
detectors respond to an analyte. In cases where greater specificity or precision would result, the
analyst uses his/her professional judgment in determining the alternate detector. In the case of
coelution, quantification is performed using either the detector that "sees" only one of the
compounds or by using the column and detector combination that does not exhibit coelution.

The concentration of the unknowns is determined by comparing the peak area of the unknowns to
the peak area of the external standards as follows:

' C=(A/RF)USA)

Where C = concentration of the analyte in sample in ng/L
SA = sample amount in L or kg
RF = relative average response factor
A = area of analyte being measured

Concentrations are reported in pg/L. The results are reported to the nearest pg/L in two
significant figures.

DATA INTERPRETATION

Vapor-phase diffusion is the prevailing mechanism by which soil gas analytes are transported in
the subsurface. The presence of an analyte in soil gas is a function of the phase, location and
concentration of the source, physical properties of the analyte, and the media through which
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transport occurs. The site-specific variability among soil properties profoundly affect vapor-phase
diffusion and must be considered in the interpretation of analyte distribution in the soil gas.
Among these soil properties are: soil moisture, soil particle size and distribution, and air-filled
porosity. Anomalies in the spatial distribution (vertically or laterally) of analyte concentrations in
soil gas samples should be noted.

Although isoconcentration contours of soil gas data can be plotted on site maps, it should be
emphasized that these isotherms are only representative of the contaminant distribution in soil
vapor. Isoconcentration contours for compounds in soil or groundwater may differ in extent and
orientation from those delineated in soif gas. Inherent assumptions that are infrequently discussed
in preparing soil gas isotherms are:

» Soil gas concentration data are adequate to describe the spatial distribution of contaminants
underlying the site

s Vertical anisotropy is either insignificant or can be described by existing site data

e Vapor barriers that may impede the gaseous diffusion of analytes are either nonexistent or do
not vary over the investigation site

» Soil texture, water content, and air-filled porosity are spatially uniform over the site

RESULTS

A total of seventeen soil gas samples and two duplicate soil gas samples were collected and
analyzed from nine borings for this project. These sampling depths ranged from 2 to 6 feet below
ground surface (bgs). Sample SG-01-4’ contained the highest concentrations of benzene, toluene,
TVH, and CO,. In order to be quantified, this sample had to be injected into the PID/FID three
times (500 uL, 20 uL, and 0.5 pL). Sample SG-03-6" contained the highest levels of
ethylbenzene and the three xylene isomers. The highest methane detection was at location SG-07-
4,

For the fixed/biogenic gas analyses, 200 pL of each sample was injected into the TCD. These
results are reported in relative percentages.

InterPhase also collected two 4° soil core samples at four locations. These locations were SG-03,
SG-04, SG-07, and SG-08. In each case, the samples were collected from 0°-4’ and from 4’-8’.
These soil samples were turned over to Weiss & Associates for handling.
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Project # : 97043
Client ; Weiss & Associates

Sample 1D ;

Date:

Time Collected :

Time Analyzed :

Volume Analyzed (PIDVFID, pL) :

Dilution Ratio (if needed):

Compound Name Detector RT (min)
benzene PID 4.1
toluene PID 5.75
ethylbenzene PID 7.267
m/p-xylenes PID 14
o-xylene PID 7.783
TVH{C,-Cy) FID 1.1-12 .

Volume Analyzed (TCD, nL):

Compound Name Detector
% carbon dioxide (CO;) TCD
% oxvgen (Oy) TCD
% nitrogen (N,) TCD
% methene (CH,) TCD

InterPhaze Emironmental, Inc.

System Blank
5/5/97
NA
7:07
500

<l
<]
<]
<]
<l
<5

NA

NA
NA
NA
NA

Summary of Analytical Results

Ambient Air
5/5/97
NA
8:21
500

<l
<l
<l
<l
<}

200

<0.1
21.0
79.0
<0.1

§G01-4'
515197
%15
917
500/20/05.
11100

910
10
70
160
40
18000

200

19.7
39
68.6
1.8

Units of concentration: pg/L. (unless otherwise noted)

$G-02-2
55197
15:00
15:02

200

<]
<]
<]
<]
<]

200

9.2
11.3
79.5
<0.1

5G-03-
5/5/97
16:22
16:16
10

280
57

34
15
20000

200

15.8
38
739
1.6

NA: Not Applicable or Not Avsilable

Site :

5G-034'
5/597
16:34
16:49
100

49
12
T4

43
<]

o

200

1.6
18.1
803
<0.1

S
r
15275 Washington Avenue
San Leandro, California
$G-03-6' 5G-04-2
5597 5/5/97
16:49 17:30
17:01 17:32
100 200
79 ‘ 16
88 <
400 <]
190 <l
57 <
44000 110
200 200
47 0.7
164 19.8
789 79.4

<0.1 <0.1

Page 1 ol
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Project # : 97043

Client ; Weiss & Associates

Sample ID :
Date :

Time Collected :
Time Analyzed :

Volume Analyzed (PID/FID, pL) :

Dilution Ratie (if nceded):
Compound Name

benzene
toluene
cthylbenzene
m/p-xyvlencs
o-xyvlene
TVH (C-Cy)

Volume Analyzed (TCD, pL):

Compound Name

% carbon dioxide (CO;)
% oxygen (0y)

% nitrogen (N}

% methane (CH,)

InterPhase Emirgnmental, Inc.

PID
PID
PID
PID
PID
FID

Detector

TCD
TCD
TCD
TCD

Detector RT (min)

a1
575
7.267
74
7.783
L1-12

8G-04-4'

5597
1746
14:44
200

2.9
<l
2.5
20
<|
3

200

14
19.2
794
<0.1

Summary of Analytical Results

5G-04-6'
5/5/97
18:00
18:04

200

28
34
1.1
1.5
19
490

200

1.2
19.5
793
<0.1

duplicate
5G-04-6°
5/5/97
18.00
18:18
200

30
40
7.2
1.7
58
500

200

1.0
19.2
79.8
<{0.1

Units of concentraticn: pg/L {unless otherwise noted)

SG-05-4'
515/97
18:50
£8:52

300

<l
<
<]
<]
<1
26

200

03
203
794
<0.1

NA: Not Applicable or Not Available

$G-06-4"
515197
19.09
17:.06
500

<l
<]
<]
<1
<l
<5

200

05
19.9
79.6
<0.1

v

o

Site : 15275 Washington Avenue
San Leandro, California

5G-07-2
5597
19:32
19:35
500

3t
14
14
<l
<]
700

200

09
19.7
79.4
<0.1

§G-074'
51597
19:41
07:31

300

13
40
43
12
5.0
38000

200

134
9.5
67.9
2.3

5G-07-¢'
5/5/97
20:02
08:15
10

13
74
<10
<l0
<10

2000

200

1.9
18.7
78.5

1@
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Project # : 97043
Client : Weiss & Associates

Summary of Analytical Results

- v e -

Site : 15275 Washington Avenue
San Leandro, California

duplicate
Sample ID ; System Blank  Ambient Air 5G-08-2' SG-08-4' 5G-08-6 5G-08-6' 5G-09-4
Date ; 516197 5/6/97 5/6/97 5/6197 5/6/97 5/6/97 5/6/97
Time Collected : NA NA &:10 8:28 848 B:48 9:49
Time Analyzed : 7:04 7:39 318 8:31 8:50 204 16:16
Volume Anatyzed (PID/FID, pL) : 500 500 200 200 200 200 200
Ditution Ratio (if needed):

Compound Name Detector  RT {min)

benzene PID 4.1 <l <l <} <] <] <l 87
toluene PID 575 <l <1 <1 o4 35 : 36 10
elhylbenzene . PID 7.267 <l <1 <1 74 s 4.0 28
m/p-xylenes PID 74 <l <] <] 10 5.0 5.7 20
o-Xylene PID 7.783 =<1 <l <] 43 58 53 13
TVH(Cy-Cyq) FID 1.1-12 <5 <5 <5 2400 1000 1100 1800
Yolume Analyzed (TCD, pL) : 200 200 200 200 200 200 200
Compound Name Detector

% carbon dioxide (COy) TCD NA <.} 0.1 12.6 03 0.2 09

%o oxygen (0,) < NA 208 206 ' 4.8 200 200 200
%a nitrogen (N,) TCD NA 79.2 793 82.7 T9.7 798 9.1
% methane (CH,) TCD NA <0.1 <(.1 <0.1 <0.1 <0.1 <0.1

InterPhase Environmental, Inc. Units of copceptration: pg/l. (imless otherwise noted) NA: Not Applicable or Not Availsble Psgedof 3



h

QUALITY CONTROL SUMMARY

Date ; May 5, 1997
Project #: 97043
Chemist : JCT
Machine ID: Phase 3

MID-POINT CALIBRATION CHECK
Calibration Information and Detector Response

COLUMN STDconc mean ACC
ANALYTE DETECTOR | TYPE/SERIAL # | (pg/L) | pL area if_ f % Dif | RGE
benzene PID DB-1/1251035 18.94 | 100 5397305 3.51E-04| 4.05E-04]:::13% | 15%]
toluene PID DB-1/1251035 18.41 100 5493810| 3.35E-04| 3.91E-04| : 14%] :115%
ethylbenzene  |PID DB-1/1251035 2338 | 100 4490289{ 5.21E-04| S5.23E-04| - 0%][ 15%
m,p-xXylenes PID DB-1/1251035 20.71 100 5406415| 3.83E.04| 4.26E-04| "10%|  15%
o-xylene PID DB-1/1251035 22.3 100 4878868| 4.57E-04] 5.33E-04| - 14%[ 1 15%
hexane FID DB-1/1251035 355 100 318568 1.11E-01{ 1.37E-01|::19%|: 25%

Date : May 6, 1997
Project #: 97043
Chemist : JCT
Machine ID: Phase 3

MID-POINT CALIBRATION CHECK
: Calibration Information and Detector Response
COLUMN STDcone mean ACC

ANALYTE | DETECTOR | TYPE/SERIAL# | (ug/L) | nL | area of f
benzene PID DB-1/1251035 18.94 | 100] 4918009] 3.85E-04| 4.05E-04]
toluene PID DB-1/1251035 18.41 100 4674873 3.94E-04| 3.91E-04]
ethylbenzene PID DB-1/1251035 23.38 100 4636326| S5.04E-04| 5.23E-04)
m,p-xylenes PID DB-1/1251035 20.71 100 5068106 4.09E-041 4.26E-04|
o-xylene PID DB-1/1251035 223 100 4246546 5.25E-04| 5.33E-04

hexane FID DB-1/1251035 355 100 313747] LI13E-01] 1.37E-01} 17%{ :

' response factor . rf = STDconc * uL./ Area
pg/L: micrograms per liter : STDeone : standard concentration
pL: standard volume in microliters ACC RGE: acceptable range of % difference
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Project Summary

Total Number of Soil Gas Samples Collected I F

Total Number of Soil Samples Collected ?

Total Number of Groundwater Samples Collected 6
List of Materials Lost or Damaged on Project

Expendable Materials Used on Project:

Expendable Drive Points (¥): | Poly tubing (f):
1Y =5
Bentonite (# bags): Cement/Asph;l?’atch (# bags):
‘ Ill 47-*’ @ D
Other Expendables: Rental Equigmert:
Notes of Interest

P
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) _ | Project Background Information

3 Project No.: 97043 Phase No.: -3 .
' Site Name: Sweal O:l Ceo. Location: .9an Leandro

Dates Worked: .5 /<[4
Client Name and Address: Client Field Representative(s) Name(s):
Welss +hAssoc. Pleas MCSNeel

L5006 S_M\mo;.md S+. :
}fme.r)l\.hllc,c,a. Au,08

=

Client Telephone: (510) U450-LicD Client FAX: 510) 547 ~5043
Crew
Chémist: "V angermon Technician: Vo ss50Hh

Additionakipformatich to be included with data report at Client’s request:

7 o7 GM" |

Purpose of InveStigdfion{)

Target VOCs:

;3712)() 'T\//l) ao,_) o, A./,,/‘"ﬂ!/}

/

Groundwater Information (if available):

Depth to Groundwater: | Direction of Flow:
Possible/Known Source(s) of Contamination (if available):

%m

Subsurface Conditions (Soil Type, Subsurface Geology, ctc.)

If maps are required, draw to scale and include: Project Number, Client, Sitc Name and Location, Scale (both bar
and inch equivalent), North Arrow (approximate), Sampling Locations and Numbers.
If maps are supplicd by client, check for accuracy and clarity and enclose.

)
o

InterPhase Environmental, Inc.
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Daily Summary
Date: < /5 /4”7 / :, /{’! /9 B Project Noéi oW 3

Client: . ‘
Weiss +fssec.

Weather:

Field Hours

Time on Site: 070 / 2480

Lunch Hours: [I30-]430

Time off Site: 2/DD / 1L3D Downtime Hours:
Standby Hours:
Calibration
Start Calibration: 230 200
Stop Calibration: Yo O 245
Total Calibration Hours: L D 0.7
Sample Summary
Total Syringe/System Blanks: | 1 -] Total Ambient Alr Blanks: ) / J

Total Soil Gas Samples: '3y /' &

Total Soil Samples: & ¢/ / &

Total Groundwater Samples:

Other (specify): 3 MMMLL%—'@—-

Backfill Procedures Used:

AW

Decon Procedures Used:

jﬂ»?l.t.mmw/ 0-0/"9“-91’« D

Expendables 19T¢

Expendable Drive Tips Used:, |9

Bentonite Used (# bags): 3

Poly Tubing (R.) Used: ) 2.5~
Cement Used (# bags): — '

Asphalt Used (# bags): % &

Other {(specify): ——

List Equipment Lost or Damaged

Rental Equipment Used:

—

Page 4 of 7
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Notes

Date:_5/5 /47 | Client: _Wesss +Fs550C [ Project No.: ©11043
_9/9

Time: | Event / Notes:
O £30 l«]a/bmw( Mf”ﬁ&m 4-,a.qLu,f A
DU  Houeal wp At
OS2 dmwm( e ua/&l,
0751 Pleas MNeal spouwed o ke sk
' ‘{ﬂ B Qe s T+ pomeene PUVIREK - vl
ot e b e o ke

oAl ;hmw L. &
S gy T
0935 mm&,&a IratTin  d ommeon. Jin padlend '

jwcL N30-@& 1430
FEA NIV 5GD3-0th MMM

| HYT coraett WADIAS ey S

S
0 =50 ()AAJN‘UJL S \.q;)o\_, '
o0 Uuss ot A AT InterPhase Environmental, Inc.
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I Sampling Log
I'E Date: </« /a7 Project No.: 97043 :
- Client: [eics + ) Location: San w0, Ca
I = .
l Time | Sample ID Dfé’)‘h Vc(’gf)ne S—?’;p’;“ Note and Observations
wus 5ao-4 | 4 ot g o Yl
- :
ol -
105 A
P bt Tl d A
oS | 3.3t + 77 vieken_d 0
| Isoo]scoa0af 2 | %0 e S i hate
1503 1" A7 | e
' Ll edon ot | — Il e v "'“Lff}ﬁwfzd -~
I leslssosfany]| — [ad | seme A0
ol |scoa-2- 2 | 6O | See
l o[ se-03-2"1" 2 | — L
| 34 s¢ —oa—%ﬂ 4 | 8D | S6&.
g3t | SGa-03-4 A8 | owmes,
' talsa-on-@| & | 12D 3G
SL|sG-03-b] (o | — |aums.
I, o K O%-a| 2 | 60 |
l 1A ™ 48 — |auman
vl lag-ot-dH b | §0 |s.¢
i ] d |7 L |
3 ko [Nood-lo) o [ 130 {8 diplicals
l 3l
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. Sampling Log
l Date: § j5 {91 Project No.: 97043
v [T =
Depth | Volume | Sample
Time | SampleID | (&) | (co) Type ___ Note and Observations
seoi-8 | 6| ge | S04
§  [oVsot-pupnl — Lad
1730| @ 00 G-y — | aed
| gsolgcost 14 | R0 1S.G
1851 4 | — |
l wea [Se06-44 4 | 8 | s.G
| Qo 1SE0E-Y | Y | — |
1932 | @8 |3¢07-2 | 2 | (D [5.6
l Aan > W —— | Sumo]
1 ot seot-t [ 4 | D [ S
" 942 N — | suma_
l eS0Tl e 1120 | SG&
Eoecii R Rttt V0N .
I T slefar ¥ VY ¥
1 OTRIs@o7o-u o) — |aed- '15@ ! ;ml-mwk
o1sie@r M-8 43 | = @ | 20 wreverd
i 0516186082 12 | (D |3& |
| N i K
B |ss(scoss |4 (8D | 5.6
l 05 N ‘ — B YICSS _
| psuglsG R | 6 |1ab |96, duplicats
l ot - | — | puso-
g&uﬁ&m@ﬁ 'O-I-lfj -—-“ M\,Q 20 O/Q_%
' | 9333 i e = |l " InierPhasc Environmental, Inc
l gﬁié_gggﬂ-t\— I 130 '_ - T

|0 | \4— \*"" S VN —>




i
Lagd
;
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APPENDIX C

AIR TOXICS LTD.,,
ANALYTICAL RESULTS FOR
SOIL VAPOR SURVEY DATA




@AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9705071A
Work Order Summary

CLIENT: Mr. Pleas McNeel BILL TO: Same
Weiss Associates
5500 Shellmound Street
Emeryville, CA 94603

PHONE: 510-450-6147 P.O. # 81-1227-90 PIM

FAX: 510-547-5043 ‘ PROJECT # 81-1227-50 Shell/San Leandro
DATE RECEIVED: 377197

DATE COMPLETED: 5/23/97

RECEIPT
FR # NAME IEST YAC./PRES,
01A ' AMB-01 (11303) TO-14 10.5 "Hg
02A Lab Blank TO-14 . NA

CERTIFIED BYQM Z:’t‘“—/ DATE: é/}/;;

Laboratory Director

Certification numbers: CA ELAP - 1149, NY ELAP- 11291, UT ELAP - E-217

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA 95630
(916) 985-1000 + (800) 985-5955 - FAX (916) 985-1020
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AIR TOXICS LTD.

SAMPLE NAME : AMB-01 (11303)
ID#: 9705071 A-01A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit {(ppbv) Amount (ppbv)
Benzeng 1.0 Not Datected
Toluene 1.0 1.3

Ethyl Benzene 1.0 Not Detected
m,p-Xylene 1.0 Not Detected
o-Xyleng 1.0 Not Detected
Methyl tert-Butyl Ether 777777 77 41 T o Not Detected
TPH* 10 : Not Detected

*Total Petroleum Hydrocarbons (C2 + Hydrocarbons) Referenced to Gasoline (MW = 100),

Container Type: 6 Liter Summa Canister

Surrogates % Recovery Method Limits
Octafluorctoluene 100 70-130
Toluene-d8 98 70-130
4-Bromofluorobenzene . 102 70-130

Page 2




AIR TOXICS LTD.

SAMPLE NAME : Lab Blank
ID#: 6705071 A-02A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit (ppbv) Amount (ppbv)
Benzene 0.50 . Not Detected
Toluene ' 0.50 Not Detected
Ethyl Benzene 0.50 Not Detected
m,p-Xylene 0.50 Not Detected
o-Xylene . 0.50 Not Detected
Methyl tert-Butyl Ether ~ 77777 20 T Not Detected
TPH* 5.0 Not Detected

*Tatal Petroleum Hydrocarbons (C2 + Hydrocarbons) Referenced to Gasoline (MW = 100).

Container Type: NA

Surrogates % Recovery Method Limits
Qctafluorotoluene 104 70130
Toluene-d8 100 70-130
4-Bromofluorobenzene 102 70-130
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AIRTOXICS L'TD.

AR HVINONMEHTAL ANALY TICAL L ABORATONY

180 BLUE RBAVINE ROAD, SUITE B
FOLSOM, CA 95630 1719
{(018) 8B5-1000 FAX: (916) 9851020

N?¢ 010821
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[

@AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9705071B

Work Order Summary

CLIENT: Mr. Pleas McNeel BILL TO: Same

Weiss Associates

5500 Shellmound Street

Emeryville, CA 94608
PHONE: 510-450-6147 P.O. # 81-1227-90 PIM
FAX: 510-547-5043 PROJECT # 81-1227-90 Shell/San Leandro
DATE RECEIVED; 517197
DATE COMPLETED: 6/4/97

: RECEIPT

FRACTION # NAME TEST YAC./PRES.
02A SG-01-4ft (9487) TO-3 0 "Hg
03A SG-02-2ft (11321) TO-3 0 "Hg
D4A : SG-03-2ft (9533) TG-3 0"Hg
05A SG-03-4ft (11444) TO-3 0 "Hg
06A SG-03-6ft (11439) TO-3 0 "Hg
07A SG-04-4ft (13898) TO-3 0.5 "Hg
08A SG-04-2ft (94916) TO-3 0.5 "Hg
09A SG-04-6ft (14512) TO-3 0.5 "Hg
10A SG-07-21t (12378) - TO-3 0.2 psi
11A SG-07-4ft (9435) TO-3 , 0.2 psi
12A SG-07-6it (9440) TO-3 0.2 psi
12AA $G-07-6ft (9440) Duplicate TO-3 0.2 psi
13A SG-08-2ft (9315) TO-3 0.2 psi
14A SG-08-41t (94940) TO-3 0 "Hg
15A S5G-08-6ft (11435) TO-3 02 psi
16A SG-06-4ft (12808) TO-3 , 0 "Hg
17A SG-05-4ft (11434) TO-3 : 0 "Hg
184 - SG-09-4ft (11896) TO-3 0"Hg
19A - Method Spike TO-3 NA
20A Lab Blank TO-3 . NA
20B Lab Blank TO-3 NA

&
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CERTIFIED B@a&%@ DATE:%-’;
Laboratory Director _

Certification numbers; CA ELAP - 1149, NY ELAP - 11291, UT ELAP - E-217

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA 95630
(816) 985-1000 . (800) 985-5955 « FAX (916) 985-1020
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AIR TOXICS LTD.

SAMPLE NAME: SG-01-4ft (9487)
ID#: 9705071B-02A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

File Name: . - - Date of Collection: 5/5/97

Dil. Factor: ‘Date of Analysis: §/30/97 -~ - .
Amount Amount

Compound (ppmv) {uG/) {ppmv) (uG/L)
Benzene 2.0 6.6 230 750
Toluene 2.0 7.7 - 72M 280M
Ethyl Benzene 2.0 8.9 83 370
Total Xylenes 2.0 8.9 290 1300
Meihyl tert-Butyl Ether (MTBE) 2.0 7.4 190 700

TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gasoline)

File Name: = " Date of Collection; 5/5/97 -

Dil. Factor: .~ Date of Analysis: 5/30/97
Det. Limit Det. Limit Amount Amount

Compound (ppmv) {(uG/L) | (Ppmv) (UG/L)

TPH* (CS+ Hydrocarbons) 20 84 24000 100000

C2 - C4** Hydrocarbons 20 37 330 600

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SG-02-2ft (11821)
ID#: 9705071B-03A

EPA METHOD TO-3
{Aromatic Volatile Organics in Air)

GC/PID

File Name: . 053006 Date of Collection: 5/5/97
Dil. Factor: 337 “.1 " Date of Analysis: 5/30/97

- o ) Det. Limit Amount Amount
Compound {ppmv) (uG/L) (ppmv) {uG/L)
Benzene 0.003 0.011 0.077 M 0.25 M
Toluene 0.003 0.013 0.025 0.086
Ethyl Benzene 0.003 0.015 0.057 0.25
Total Xylenes ) 0.003 0.015 0.20 0.88
Methyl tert-Butyl Ether (MTBE) 0.003 0.012 0.020 0.073

TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gasoline)

File Name; - 0 Date of Collection: 5/5/97 =
Dil. Factor: o .Date of Analysis: 5/30/97

‘ Det. Limit Det. Limit Amount Amount
Compound {ppmv) {uG/L) | {ppmv) (uG/L)
TPH* (C5+ Hydrocarbons) 0.034 0.14 BEE 46
C2 - C4** Hydrocarbons 0.034 0.062 29 53

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SG-03-2ft (9533)
ID#: 9705071B-04A

EPA METHOD TO-3
{Aromatic Volatile Organics in Air}

GC/PID

File Name: Date of Collection: 5/5/97
Dil. Factor: . _Date of Analysis: S/30/97 .

' . Amount Amount
Compound ‘ {ppmv) {uG/L) {(ppmv) {uG/L)
Benzene 2.0 6.6 120 390
Toluene 2.0 7.7 50 190
Ethyl Benzene 2.0 89 84 370
Total Xylenes 2.0 8.9 70 310
Methy! tert-Butyl Ether (MTBE) 2.0 7.4 71 260

TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gascling)

File Name: " 6053007 "Date of Collection: 5/5/97

Dil. Factor:. 2020 ‘Date of Analysis: 5/30/67 . .
Det. Limit Det. Limit Amount Amount

Compound (ppmv) wa) |  (ppmyv) (uGIL)

TPH* {C5+ Hydrocarbons) - 20 84 13000 54000

C2 - C4** Hydrocarbons 20 a7 66 120

*TPH referenced to Gasoline (MW=100}
“*C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister




AIR TOXICS LTD.

SAMPLE NAME: SG-03-4ft (11444)

ID#: 9705071B-05A

EPA METHOD TO-3

(Aromatic Volalile Organics in Air)

*TPH referenced to Gasoling (MW=100)
“*C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister

Page 5

GC/PID
File Name: Date of Collection: 5/5/97
Dil. Factor: BT o Date ot Analysis: 5/30/97 :
~ Det. Limit Det. Limit Amount Amount
Compound (ppmv) {uG) {ppmv) (uG/L)
Benzene 1.0 3.3 72 230
Toluene 1.0 3.9 29 - 110
Ethyi Benzene 1.0 4.5 438 210
Total Xylenes 1.0 4.5 75 330
Methyl teri-Butyl Ether (MTBE} 1.0 3.7 42 150
TOTAL PETROLEUM HYDROCARBONS
GC/FID - '
{Quantitated as Gasoline)
File Name: 11T  Bate of Collection: /5/97
Dil. Factor: . .o . Date of Analysis: 5/30/97
Det. Limit Det. Limit Amount Amount
Compound (ppmv) {(uG/L) | {ppmv) (uG/L)
TPH* {C5+ Hydrocarbons) 10 42 7900 33000
C2 - C4** Hydrocarbons 10 18 39 71



AIR TOXICS LTD.

SAMPLE NAME: SG-03-6ft (11439)
ID#: 9705071B-06A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air}

GC/PiD

" Date of Collection: 5/5/97

File Name: © . date of Coll .
Date of Analysis: 520/97

Dil. Factor: * -

" Det. Limit ' Det. Limit

Amount Amount
Compound {ppmv) (uG/L) {ppmv) {uG/L)
Benzene 70.10 0.33 12 39
Toluene 0.10 0.39 48 18
Ethyl Benzene 0.10 0.45 16 71
Total Xylenes .0.10 0.45 44 190
Methyl tert-Butyl Ether (MTBE) 0.10 0.37 4.3 16

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Gasoline}

ate'of Collection: 51597
Date of Analysis: 5/30/97 .
Amount

Dil. Factor:

Det. Limit

Amount
Compound ) {(ppmv) {(uG/L) | (ppmv) {uGJ/L)
TPH* (C5+ Hydrocarboris) 1.0 4.2 . 1200 5000
C2 - C4** Hydrocarbons 1.0 1.8 4.5 B2

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: S5G-04-4ft (13393)
ID+#: 9703071B-07A

EPA METHQD TO-3
(Aromatic Volatile Qrganics in Air)

GC/PID
File Name: " Date of Collection: 5/5/97
Dil. Factor: . S NS ... Date of Analysis: 5/30/97
' ' B Det. Limit Amount Amount
Compound {(ppmv) {uG/L) {ppmv} {uG/L)
Benzene 0.017 0.058 0.31 1.0
Toluene 0.017 0.065 0.61 23
Ethyl Benzene ‘ 0.017 0.075 0.59 26
Total Xylenes 0.017 0.075 1.0 4.4
Methyl tert-Butyl Ether (MTBE} 0.017 0.063 0.15 0.55

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Gasoline)
File Name: Sate of Colléction: 5/5/07 =
Dil. Factor: - Date of Analysis: 5/30/97
Det. Limit Amount Amount

Compound {ppmv) {(uG/L) | {ppmv) (uG/L)
TPH* {C5+ Hydrocarbons) 0.17 0.71 84 350
C2 - C4™ Hydrocarbons 0.17 0.31 0.38 0.70

*TPH referenced to Gasoline (MW=100)
**(2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SG-04-2ft (54916)
ID#: 9705071B-08A

EPA METHCD TO-3
{Aromatic Volatile Organics in Air)

GC/PID

File Name: te of Collection: ‘5/5/97
Dil. Factor: - date of Analysis: 5/30/97 . .
' Amount. Amount
Compound {uGr/L) {(ppmv) (uG/L)
Benzene 0.017 0.13 0.42
Toluene 0.020 0.040 0.15
Ethyl Benzene 0.023 0.39 1.7
Total Xylenes 0.023 0.72 3.2
* Methyl tert-Butyl Ether {MTBE) 0.018 0.084 0.31

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Gasoline}

_File Name: .~

ate of Coliectlon: 5/5/57 .
Dil. Factor; "~

S Date of Analysis; 5/30/67
Det. Limit Amount Amount

Det. Limit

Compaund {ppmv) {uG/L) | {ppmv) {uG/L}
TPH* (C5+ Hydrocarbons) 0.051 0.21 52 220
C2 - C4** Hydrocarbons 0.051 0.094 0.54 0.99

*TPH referenced to Gascline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SG-04-6ft (14512)
ID#: 9705071B-09A

EPA METHOD TO-3
{Aromatic Volatile Organics in Air)

GC/PID

File Name: - .

Dil. Factor: - i 5 ate of Analysis: 5/30/97 7
Mo T Dot Limie Amount Amount
Compound {uG/L) {(ppmv) (uG/L)
Benzene 0.042 0.32 1.0
Toluene 0.049 0.58 2.2
Ethyl Benzene 0.056 0.1 4.0
Total Xylenes 0.056 1.1 48
Methyl tert-Butyl Ether (MTBE) 0.047 0.055 0.20

TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gasoline)

File Name: : ‘

Dil. Factor: © . i ‘Date’of Analysis: 5/30/97
Amount Amount

Compound (ppmv) {uG/L) | {ppmv) (uG/L)

TPH* {C5+ Hydrocarbons) - 0.13 0.53 75 310

C2 - C4™ Hydrocarbons 0.13 0.23 0.38 0.70

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced 1o Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SG-07-2ft (12378)
ID#:. 9705071B-10A

EPA METHCD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

File Name: 6053015 f Collection:. 5/5/97

Dil. Factor: ] e of Analysis: 530087 . ..
S Det. Limit Det, Limit Amount Amount

Compound {ppmv) {uG/L) {(ppmv} (uG/L)

Benzene 2.0 6.5 €9 220

Toluene 2.0 7.6 55 210

Ethyl Benzene 2.0 8.8 53 230

Total Xylenes 20 88 26 110

Methy! tert-Butyl Ether (MTBE) . 2.0 7.3 89 330

TOTAL PETROLEUM HYDROCARBONS
GC/FIiD
{Quantitated as Gasoline}

File Name: : ection: 5/5/97
Dil. Factor: .~~~ ‘ :

Det leif Am:dunf

Compound ( (uG/) | (ppmv) {uG/L)
TPH* (C5+ Hydrocarbons) 20 83 15000 62000
C2 - C4** Hydrocarbons ‘ 20 36 120 220

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: S5G-07-4ft (9435)
ID#: 9705071B-11A

EPA METHOD TO-3
{Aromatic Volatile Organics in Air)

GC/PID

. Date of Collection: 5/5/97
. Date of Analysis: 6/3/97

Det. Limit " Det. Limit Amount Amount'

File Name: - .. -~ "
Dil. Factor; .~ oo

Compound {ppmv) (uG/L) (ppmv} {uG/L)
Benzene 2.0 8.5 140 450
Toluene 2.0 7.6 110 420
Ethyl Benzene 2.0 8.8 ‘ 100 440
Total Xylenes 2.0 8.8 42 M 180 M
Methy! tert-Butyl Ether (MTBE) 20 7.3 140 510

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Gasoline)

" béle of Coliection: 5/s/s7
./ Date of Analysis: 6/3/97 .= .. .
Amount Amount

File Name: -
Dil. Factor:

Det. Limit

Compound {(ppmv) {uGNL) | (ppmv) ) {uG/L)
TPH" (C5+ Hydrocarbons) 20 83 32000 130000
€2 - C4* Hydrocarbons 20 36 240 440

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

M = Reported value may be biased due to apparent matrix interferences.

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SG-07-6ft (5440)
ID#: 9705071B-12A

EPA METHOD TC-3
{Aromatic Volalile Organics in Air)

GC/PID -

File Name: j'édl'léﬁt'ibn';' 3:'53'5197

Dil. Factor: of Analysis: 530/97 .
Det. Limit Det, Limit Amount ~ Amount
Compound . {ppmv) {(uG/L) {ppmv) {uG/L)
Benzene 0.50 1.6 5.8 19
Toluene 0.50 1.9 1.7 6.5
Ethyl Benzene 0.50 2.2 4.5 20
Total Xylenes 0.50 22 1.5 6.6
Methyl tert-Butyl Ether (MTBE) 0.50 1.8 47 17

TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gasoline}

Date of Collection: 5/5/97 -
.Date of Analysis: 5/30/97

Amount Amo.l..lrnt' -

File Name: '

o 65536'1}
Dil. Factor: - .~ "l i 49

Det. Limit Det. Limit

Compound {ppmv) {uG/L) | (ppmv) {uG/L)
TPH* (C5+ Hydrocarbons) 5.0 21 730 3000
C2 - C4* Hydrocarbons 50 9.1 6.3 12

*TPH referenced to Gasoline (MW=100)
**(C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: 5G-07-6ft (9440) Duplicate
ID#: 9705071B-12AA

EPA METHOD TGC-3
(Aromatic Volatite Organics in Air)

GC/PID
File Name; |
Dil. Factor: - : -
Det. Limit Amount
Compound {ppmv) {uG/L) (ppmv) (uG/L)
Benzene 0.50 1.6 6.4 21
Toluene 0.50 1.9 1.9 7.3
Ethyl Benzene 0.50 . 22 5.0 22
Total Xylenes 0.50 , 22 1.7 7.5
Methyl tert-Butyl Ether (MTBE) 0.50 1.8 5.2 19
TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gasoline)
File Naﬁie: :' '_:
Dil. Factor: N o
Det. Limit Det. Limit
Compound {ppmv) - (uG/) | (ppmv) {uG/)
TPH* (C5+ Hydrocarbons) , 5.0 21 820 3400
C2 - C4** Hydrocarbons 5.0 9.1 6.7 12

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: 5G-08-2ft (9315)
ID#: 9705071B-13A

EPA METHOD TO-3
{Aromatic Volatile Organics in Air)

GC/PID
File Name: te of Collection: '5/6/97
Di. Factor: - S ate of Analysis: /3097

- Det. Limit Det. Limit Amount Amount
Compound {ppmv) (uG/L) {ppmv) (uG/L)
Benzene 0.002 0.006 0.003 0.01
Toluene 0.002 0.008 0.010 0.038
Ethyl Benzene 0.002 0.009 0.044 0.19
Total Xylenes 0.002 0.009 0.051 0.22
Methyl tert-Buty! Ether (MTBE) 0.002 0.007 0.006 0.022
TOTAL PETROLEUM HYDROCAREBONS
GC/FID
{Quantitated as Gasoline)

File Name: - ate of Collection: 5/6/97

1'99:11

Dil. Factor; o te :

Det. Limit Amount Amount
Compound {ppmv) {(uG/L) | {(ppmv} (uG/L)
TPH* (C5+ Hydrocarbons) 0.020 0.083 3.6 . 15
C2 - C4** Hydrocarbons 0.020 0.036 0.19 0.35

*TPH referenced to Gasoline (MW=100)
“*G2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: SG-08-4ft (94940)
ID#: 9705071B-14A

EPA METHOD TO-3
(Aromatic Volatile Qrganics in Air)

GC/PID

Date of Collection: 5/6/97
Date of Analysis: 5/30/97
Det. Limit Det. Limit Amount Amount

Fite Name: -
Dil. Factor: -

Compound . (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.51 1.6 4.6 15
Toluene . 0.51 1.8 12 46
Ethyl Benzene 0.51 22 10 44
Total Xylenes 0.51 2.2 14 62
Methyl tert-Butyl Ether (MTBE) 0.51 1.9 0.88 3.2

TOTAL PETROLEUM HYDROCARBCNS
GC/FID
{Quantitated as Gasoline}

File Name: -
Dil. Factor: -

Date of Analysis: §/30/97 .-
Amount Amount

Compound | {(ppmv) (uG/L)
TPH* (C5+ Hydrocarbons) 1700 7100
C2 - C4** Hydrocarbons Not Detected Not Detected

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane {(MW=44)

Container Type: 1 Liter Summa Canister
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Date of Collection: 5/6/97



AIR TOXICS LTD.

SAMPLE NAME: SG-08-6ft (11435)
ID#: 9705071B-15A

EPA METHOD TC-3
(Aromatic Volatile Qrganics in Air)

GC/PID

GC/FID
{Quantitated as Gasoline)

TOTAL PETROLEUM HYDROCARBONS

File Name: lection 5/6/7
Dil. Factor: Date of Analysis: §/30/97 .| ..
‘Amount  Amount
Compound {ppmv) (uG/L)
Benzene 15 49
Toluene 34 130
Ethyl Benzene a2 140
Total Xylenes 66 280
Meathyl tert-Butyl Ether (MTBE) 2.3 8.4

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44}

Container Type: 1 Liter Summa Canister
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File Name: - ' Date of Collection: 5/6/97

DIl Factor: ° . Date of Analysis: 5/30/97 ‘
Det. Limit Det. Limit Amount Amount

Compound (ppmv) {uG/L) | {ppmv) {uG/L)

TPH* (C5+ Hydrocarbons}) 10 M 4900 20000

C2 - C4** Hydrocarbons 10 18 Not Detected Not Detected



AIR TOXICS LTD.

SAMPLE NAME: SG-06-4ft (12308)
ID#: 9705071B-16A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

File Name: . Date of Coliection: 5/5/97
Dil. Factor: .. Date of Analysis; §/30/07 .~ -
Amount Amount
Compound {(ppmv) (uG/L)
Benzene 0.002 0.008
Toluene 0.040 0.15
Ethyl Benzene 0.085 0.38
Total Xylenes 0.18 0.79
Methyl tert-Butyl Ether (MTBE) 0.006 0.022

TOTAL PETROLEUM HYDROCARBONS
GC/FID
{(Quantitated as Gasoline)

File Narme: ' 053021 Date of Coliection: 5/5/97
Dil. Factor: 2.02 'Date of Analysis: 5/30/97

Det. Limit Det. Limit Amount Amount
Compound {ppmv) (uGJL) | {ppmv} {uG/L)
TPH* (C5+ Hydrocarbons) 0.020 0.084 16 66
C2 - C4** Hydrocarbons 0.020 0.037 1.1 2.0

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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File Name::

AIR TOXICS LTD.

SAMPLE NAME: SG-05-4ft (11434)

IDst: 9705071B-17A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Gasoline)

Dil. Factor: e sis 1 o
' Det. Limit ~ Amount “Amount

Compound {uG/L) (ppmv) {uG/L)
Benzene 1.6 6.3 20
Toluene . 1.9 11 42

Ethyl Benzene 0.51 2.2 17 75

Total Xylenes 0.51 2.2 30 130
Methyl tert-Butyl Ether (MTBE) 0.51 1.9 17 6.2

*TPH referenced to Gasoline (MW=100})
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type:1 Liter Summa Canister

Page 18

File Name:
Dil. Factor:"

Det. Limit Det. Limit Amount Amount
Compound {(ppmv) {uG/L.) ] {ppmv} {uG/L}
TPH* (C5+ Hydrocarbons) 5.1 21 2100 8700
C2 - C4** Hydrocarbons 5.1 9.2 Not Detected Not Detected




AIR TOXICS LTD.

SAMPLE NAME: SG-09-4ft (11396)
IDs#: 9703071B-18A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID
File Name: ' Date of Collection: 5/5/07
Dil. Factor; ' Date of Analysis: 5/30/97 =~
Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/.) {ppmv) {uG/L)
Benzene 0.051 0.16 586 18
Toluene 0.051 0.19 0.16 0.61
Ethyl Benzene 0.051 0.22 3.9 17
Total Xylenes 0.051 0.22 3.5 15
Methyl tert-Butyl Ether (MTBE) 0.051 0.19 0.45 1.6
TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gasoline)
File Name: e of Collection: 5
Dil. Factor: ate of Analysis: 53067 ..
Amount Amount
Compound {ppmv) | {(ppmv) (uG/)
TPH* (C5+ Hydrocarbons) 0.51 130 540
C2 - C4** Hydrocarbons 0.51 1.4 2.6

*TPH referenced to Gasoline (MW=100)
“*C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: 1 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: Method Spike
ID#: 9705071B-19A

EPA METHOD TO-3
(Aromatic Volatite Crganics in Air)

GC/PID

File Name: " Daie of Callection: NA
Dil. Factor: . Date of Analysis: '5/30/87 ...
Compound % Recovery
Benzene 84
Toluene 86
Ethyl Benzene 0.c01 85
Total Xylenes : 0.001 86
Methyl tert-Buty! Ether (MTBE) 0.001 80
TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Gasoline)
File Name:

Dil. Factor:

Det. Limit
Compound {ppmv) {uG/L) | % Recovery
TPH* (C5+ Hydrocarbons} 0.010 0.042 71

C2 - C4™ Mydrocarbons 0.010 0.018 7

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane {MW=44)

Container Type: NA

Page 20



File Na_n_\e: '
Dil. Factor:

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9705071B-20A

EPA METHOD TO-3 _
(Aromatic Volatile Organics in Air)

GC/PID

Amount

f Collection: NA
ate of Analysis: 5/30/97

File Name:

Dil. Factor:

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Gasoline)

Det. Limit Det. Limit

Datof oteton: WA~
Date of Analysis: 5/30/97

Det. Limit Det. Limit
Compound {ppmv) {uG/L) {ppmv) {uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene 0.001 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 0.004 Not Detected Not Detected
Methyl tert-Butyl Ether (MTBE) 0.001 0.004 Not Detected Not Detected

Amount

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: NA

Page 21

Amount
Compound {ppmv) {uG/L) f (ppmv) {uG/L)
TPH* (C5+ Hydrocarbons) 0.010 0.042 Not Detected Naot Detected
C2 - C4" Hydrocarbons 0.010 0.018 Not Detected Not Detected




AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9705071B-20B

EPA METHOD TO-3
{Aromatic Volatile Organics in Air)

GC/PID

até of Collecion: NA
- Date of Analysis: 6/3/97

File Name:

Am:;unt Arﬁoﬁrﬁ :
Compound {(ppmv} {uG/L)
Benzene Naot Detected Not Detected
Toluene Not Detected Not Detected
Ethyl Benzene Not Detected Not Detected
Total Xylenes Not Detected Not Detected
Methyl tert-Butyl Ether (MTBE} Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
{Quantitated as Gasoline)

Dil. Factor:

it

Detlelt ., ' Det I:imlt i

~ Amount

Compound (ppmv) {uGA.) | {ppmv) (uG/L)
TPH* (C5+ Hydrocarbons) 0.010 0.042 Not Detected Not Detected
C2 - C4** Hydrocarbons 0.010 0.018 Not Detected Not Detected

*TPH referenced to Gasoline (MW=100)
**C2 - C4 Hydrocarbons referenced to Propane (MW=44)

Container Type: NA
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APPENDIX D

SEQUOIA ANALYTICAL LABORATORY
ANALYTICAL RESULTS FOR SOIL DATA



SequOia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598  (510) 988-9600 FAX (510) 988-9673

' v Analytical B19 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 521-0100

eiss Associates ell 2 ampled:

lient Project 1D: |
w5500 Shellmound Sample Matrix:  Soil Received:
i Emeryville, CA 94608 Analysis Method: EPA 5030/8015 Mod. /8020 Reported:

First Sample #:  705-0548

tttention' Steve Long

C Batch Number: POS1487 SP051497 SP051497 SP0O51497 SP051407

SP051497
BO20EXA BO20EXA BO20EXA _  BO20EXA BO2OEXA 8020EXA
. TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION
Reporting Sample Sample Sample Sample Sample Sample

l Analyte Limit 1.D. 1.D. L.D. 1.D. L.D. 1.D.

mg/kg 705-0548 705-0549 705-0550 705-0551  705-0552 705-0553

5G-03-0-4 ft. SG-03-4-6 ft. * 5G-03-6-8ft. * S$G-04-0-2ft. SG-04-24ft.  SG0I-46ft

' Purgeable ‘

* Hydrocarbons 1.0 23 4,200 3,600 2.0 9.0 410
l Benzene 0.0050 0.26 10 6.3 0.013 0.055 0.36
l Toluene 0.0050 on 3.7 59 N.D. 0.023 0.75
' Ethyl Benzene 0.0050 0.21 52 47 0.021 0.15 0.72
l Total Xylenes 0.0050 0.41 220 190 0.067 0.47 t.2

Chromatogram Pattern: Gasaline & Gasoline Gasoline Gasoline Gasoline Gasoline &
Unidentified Unidentified
Hydrocarbons >C8 Hydrocarbons >C8
Quality Control Data
eport Limit Multiplication Factor: 10 500 500 1.0 1.0 50
ate Analyzed: 5/14/97 5/14/97 5/14/97 5/14/97  §5/14/97 5/14/97
nstrument Identification: HP-5 HP-5 HP-5 HP-5 HP-5 HP-5
urrogate Recovery, %: 110 550 1200 96 79 128
QC Limits = 70-130%)

Purgeable Hydrocarbans are quantitated against a fresh gasoline standard.
alytes reported as N.D. were not detected albove the stated reporting limit.

4]

EQUOIA ANALYTICAL, #1271 [Please Note:

* Surrogata recovery is above control limits due to sample coelution,

fclieasd Brawob

Melissa A. Brewer
'Client Services Representative

7050848 WAA <1>



Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9133
404 N. Wiget Lane Walnut Creek, CA 94598  (510) 988-9600 FAX (510) 988-9673

' v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 25834 (916) 921-9600 FAX (916} 921-0100

95500 Shellmound Sample Matrix.  Soil Received:
: Emeryville, CA 94608 Analysis Method: EPA 5030/8015 Mod. /8020 Reported:
Attention: Steve Long First Sample #:  705-0554

C Batch Number: SP051497 SP051497 SP051497 SP051497 SP051497 SPos14g7

BO20EXA 8020EXA B020EXA 8020EXA 8020EXA 8020EXA
" TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION
Reporting Sample Sample Sample Sample Sample Sample
Analyte Limit L.D. I.D. I.D. L.D. I.D. 1.D.
l mg/kg 705-0554 705-0555 705-0556 705-0557  705-0558 705-0559

SG-04-6-8 ft, * 5G-07-0-2ft. SGO07-2-4ft. SG-07-4-5ft. SG-07-6-8ft * 5G-08-0-2 ft.

' Furgeable

Hydrocarbons 1.0 140 5.1 27 26 840 N.D.
l Benzene 0.0050 N.D. 0.22 0.34 0.31 N.D. N.D.
l Toluene 0.0050 0.27 00077  0.087 N.D. 3.0 N.D.
' Ethyl Benzene 0.0050 0.81 0.67 11 0.66 12 N.D.
Total Xylenes 0.0050 1.4 017 0.1 8 0.12 N.D. N.D.

) Chromatogram Pattern; Gasaline Gasoline Gasoline Gasoline Gasoline

_Quality Control Data

eport Limit Multiplication Factor: 50 1.0 10 10 500 1.0
ate Analyzed: 5/14/97 5/15/97  5/14/97  6/15/97  5/14/97 5/14/97
nstrument Identification: HP-5 HP-5 HP-5 HP-5 HP-5 HP-5
urrogate Recovery, %: 140 94 123 101 300 96
M QC Limits = 70-130%)

-

" Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Anaiytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271 [Flease Note:
. * Surrogate recovery is above control fimits due to sample coelution,
- W&/

E

Melissa A. Brewer

7050548.WAA <2>

lClient Services Representative




SequOia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX {415) 364-9233
404 M. Wiget Lane Walrut Creek, CA 94598 (510) 988-9600 FAX {510) 988-9673

l v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916} 921-9600 FAX {916) 921.0100

|

'5500 Shellmound Sample Matrix; Soil
 Emeryville, CA 94608 Analysis Method: EPA 5030/8015 Maod. /8020 Reported: May 23, 199

Attention: Steve Long First Sample #:  705-0560

C Batch Number:  gPos1497 SPO51497  SP0S1497
' BO2DEXA BO20EXA S020EXA
' TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION
Reporting Sample Sample Sample
i Analyte Limit 1.D. 1.D. 1.D.
mg/kg 705-0560 705-0561  705-0562
5G-08-2-4 ft. SG-08-4-6# SG-08-6-Bft. *
l Purgeable
Hydrocarbons 1.0 N.D. 390 1,200
' Benzene 0.0050 N.D. N.D. N.D.
I Toluene 0.0050 N.D. N.D. N.D.
' Ethyl Benzene 0.0050 N.D. N.D. 8.5
Total Xylenes 0.0050 0.0066 31 14

Chromatogram Pattem: Gasaline Gasoline Gasoline
l Unidentified

Hydrocarbons >(C8

Quality Control Data

Report Limit Muitiplication Factor: 1.0 250 500
Date Analyzed: 5/14/97 §/15/97  5/14/97
nstrument Identification: HP-5 HP-5 HP-5
Surrogate Recovery, %: 94 72 243
QC Limits = 70-130%)

IFurgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271 [Fiease Note:
. * Surrogate recovery is above control limits due to sample coelution.
Qvuuﬁ_;g.

Melissa A. Brewer
lClient Services Representative

7050548.WAA <3>




SequOI a 680 Chesapeake Drive Redwood City, CA 24063 (415) 364-9600 FAX (415) 364.9233
404 N. Wiget Lane Watnut Creek, CA 94598 (510) 988-9600 FAX (510} 988-9673

v Analytical 819 Striker Avenue, Suite 8§ Sacramento, CA 95834 (916) 921-9600 FAX (216) 921-0100

iss
5500 Shellmound Sample Descript:  Water Received: May 8, 1597
# Emeryville, CA 94608 Analysis for: Percent Moisture

- Attention: Steve Long First Sample #:  705-0548 Analyzed: May 12, 1997
' Reported: May 23, 1997

LABORATORY ANALYSIS FOR: Percent Moisture
. Sample Sample Sample QC Batch Instrument
‘ Number Description  Detection Limit Result Number ID
1 7
705-{)545 SG-03-0-4 ft. N/A 7.0 IN051297160300A Manual
i
705-0549 5G-03-4-6 ft. N/A 15 INO51297160300A Manual
|
705-0550 SG-03-6-8 ft. N/A 17 IN051297160300A Manual
l' 705-0551 5G-04-0-2 ft. N/A 1.0 IN051297160300A Manual
' 705-0552 SG-04-2-4 1t N/A 20 INO51297150300A Manual
' 705-0553 5G-04-4-6 ft. N/A 19 INO51297160300A Manual
.- 705-0554 S5G-04-6-8 ft. N/A 21 | IN051297160300A Manual
705-0555 SG-07-0-2 ft. N/A 3.0 IND51297160300A Manual
|
705-0556 5G-07-2-4 ft. N/A 21 IN0O51297160300A Manual
l 705-0557 SG-07-4-6 ft. N/A 25 INO51297160300B Manual
| ' 705-0558 S5G-07-6-8 ft. N/A 20 INO51297160300B Manual
i

Anaiytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Jlican Q- Ravwre—

Melissa A. Brewer
'Cllent Services Representative

7050548.WAA <4>




SeqUOia " 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 983-9600 FAX (510) 988-9673

l v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921.9600 FAX (916) 921-0100

: Weiss Associates Client Project ID: ~ Sampled:
'5500 Shellmound Sample Descript: Water Received:
BEmeryvilie, CA 94608 Analysis for: Percent Moisture

: Attention: Steve Long First Sample #:  705-0559 Analyzed:

' Repotted

LABORATORY ANALYSIS FOR: Percent Moisture

Sample Sample Sample QcC Batch Instrument
Number Description  Detection Limit Result Number ID

%
705-0559 $G-08-0-2 ft. N/A 15 IN051297160300B ' Manuai
705-0560 5G-08-24 fi. N/A 16 IN051297160300B Manual
705-0561 SG-08-4-6 ft. N/A 25 IN051297160300B Manual
705-0562 SG-08-6-8 ft. N/A 19 INO51297160300B Manual

Analytes reported as N.D. were not present above the stated limit of detection.

'SEQUOIA ANALYTICAL, #1271

Melissa A. Brewer .
Client Services Representative

7050548.WAA <5>




i Weiss Associates
.5500 Shellmound

Sequoia
' ¥ Analytical

Emeryville, CA 94608

Sample
Number

705-0548
705-0549
705-0550

705-0551

705-0553
705-0554
705-0555
705-0556
705-0557

705-0558

l 705-0552

i Attention: Steve Long

680 Chesapeake Drive Redwood City, CA 94063  {415) 364-9600 FAX (415) 364.9233
404 M. Wiget Lane Walnut Creek, CA 94598 (510) 988-95600 FAX (510) 988-9673
819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921.9600 FAX {916) 921-0100

Client Project 1D:
Sample Descript:
Analysis for:

First Sample #;

Received: May 8, 1997
Bulk Density

705-0548 Analyzed:

Reported:
LABORATORY ANALYSIS FOR: Bulk Density
Sample Sample QC Batch instrument
Description  Detection Limit Resuit Number ID
g/cm?

SG-03-0-4 ft. N/A 24 IN051397213F00A Manual
SG-03-4-6 ft. N/A 22 IN051397213F00A Manual
SG-03-6-8ft. N/A 2.0 IND51397213F00A Manual
8§G-04-0-2 ft. N/A 54 IN051397213F00A Manual
8G-04-2-4 ft. N/A 1.9 IN051397213F00A Manual
SG-044-6 ft. N/A 2.1 IND51397213F00A Manual
SG-04-6-81t. N/A 1.9 IN051397213FQ0A Manual
SG—O?-O-Z ft. N/A | 2.4 INO51397213F00A Manual
SG-07-2-4 ft. N/A 1.8 IN051397213F00B Manual
$G-07-4-61t. N/A 1.8 INO51397213F00B Manual
SG-07-6-8 ft. N/A 47 -|N05139721 3FooB Manual

Analytes reported as N.D. were not present above the stated limit of detection.

lSEQUOIA ANALYTICAL, #1271

Melissa A. Brewer
Client Services Representative

7050548.WAA <6>




Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364-9233
404 M. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

v Analytical 819 Striker Avenue, Suite 83 Sacramento, CA 95834 (916} 921-9600 FAX (918) 921-0100

- Weiss Associates Client Project 1D: Shall 204-6852-1008 Sampled:
'5500 Shellmound Sample Descript:  Water Received:
Emeryvitle, CA 94608 Analysis for: Bulk Density

© Attention: Steve Long 705-0559

First Sample #: Analyzed:

LABORATORY ANALYSIS FOR: Bulk Density
Sample Sample Sample QC Batch instrument
Number Description Detection Limit Result Number 1D
g/emd

705-0559 5G-08-0-2 ft. N/A 5.1 IN051397213F00B Manual
705-0560 SG-08-2-4 ft. N/A 47 INO51397213F00B Manual
705-0561 5G-08-4-6 ft. N/A 4.5 IN051397213F00B Manual
705-0562 8G-08-6-81it. N/A 2.0 INO51397213F00B Manual

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271
'Melissa A. Brewer

Client Services Representative
' 7050548 WAA <7 >




I Sequoi a 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 3649233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

l v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921.0100

Weiss Associates Client Project ID: " Shell 204-6852-10 May 5 :
5500 Shellmound Sample Descript: Water Received: May 8, 1997
PEmeryville, CA 94608 Analysis for: Dry Bulk Density
; Attention: Steve Long First Sample #:  705-0548 Analyzed: May 22, 1997
l - Reported: May 23, 1997
LABORATORY ANALYSIS FOR: Dry Bulk Density
. Sample Sample Sample QC Batch Instrument
Number Description Detection Limit Result Number ID
l g/cm? ‘
l 705-0548 SG-03-0-4 ft. N/A 1.8 IN052297213F00A Manual
705-0549 ~ 5G-03-4-6 ft. N/A 2.0 INO52297213F00A Manual
| ' 705-0550 SG-03-6-81t. N/A 2.1 IN052297213F00A Manual
l 705-0551 5G-04-0-2 ft. N/A 1.9 IN052227213F00A Manual
' 705-0552 5G-04-2-4 ft. N/A 29 IND52297213F00A Manual
. 705-0553 5G-04-4-6 ft. N/A 2.1 IN052297213F00A Manual
l 705-0654 SG-04-6-8 ft. N/A 2.1 IN052297213F00A Manual
. 705-0555 8G-070-2 1. N/A 21 IN052297213F00A Manual
T05-0556 SG-07-24 ft. N/A 1.8 INO52297213F00B Manual
. 705-0557 SG-07-4-6 ft, N/A 20 | IN052297213F00B Manual
' 705-0558 SG-07-6-8 ft. N/A 2.2 IN052297213F00B Manual

Analytes reported as N.D. were not present abave the stated limit of detection,

ISEQUOIA ANALYTICAL, #1271
'Mel issa A. Brewer

Client Services Representative
7050548.WAA <8>




' Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (415) 3649500 FAX (415) 364-9233
404 N, Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673

' v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

. Weiss Associates Client Project ID: :

l550() Shellmound Sample Descript:  Water " Received: May 8, 1997
gEmeryville, CA 94608 Analysis for: Dry Bulk Density
i Attention: Steve Long First Sample #:  705-0559 Analyzed: May 22, 1997

Reported: May 23, 1997

LABORATORY ANALYSIS FOR: Dry Bulk Density

Sample Sample Sample QC Batch Instrument

Number Description Detection Limit Result ' Number ID
g/cm®

705-0559 5G-08-0-2 ft. N/A 21 IN052297213F00B Manuai

705-0560 SG-08-2-4 ft. N/A 1.7 IN052297213F00B Manual

705-0561 5G-08-4-6 ft. N/A 1.9 IN052297213F00B Manual

705-0562 SG-08-6-8 1t. N/A 21 IN052297213F00B Manual

Analytas reported as N.D, were not present above the stated limit of detection,

lSEQlJOIA ANALYTICAL, #1271
lMeIisTa A. Brewer

Client Services Representative
' : 7050548.WAA <9>
I




Sequoia 680 Chesapeake Drive  Redwood City, CA 94063 (415) 364-9600  FAX (415) 3649233
404 N. Wiget Lane Walnut Creek, CA 94598 (5t0) 988-2600 FAX (510) 988.9673
819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

¥ Analytical

Client Project ID:

Wefé

s Associates Sampled: May5

500 Shellmound Sample Descript: Water Received: May 8, 1997
mEjryville, CA 94608 Analysis for: Fractional Organic Carbon :
~ Attention: Steve Long First Sample #:  705-0548 Analyzed: May 15, 1997

Reported: May 23, 1997

LABORATORY ANALYSIS FOR: Fractional Organic Carbon

. Sample Sample Sample QC Batch Instrument

Number Description - Detection Limit Result Number iD
. % %

705-0548 SG-03-0-41ft. 0.20 1.3 INO51597WALKO0A Manual
i

T05-0549 SG-03-4-6 ft. 0.040 037 HNO51597WALKDO0A Manual
l 105-0550 SG-03-6-8 ft. 0.040 0.30 INO51597WALKO0A Manual
l 1'05-0551 SG-04-0-2 ft. 0.20 3.4 ING51597WALKQOQA Manual
' T05-0552 5G-04-2-4 ft, 0.20 1.2 IN051597WALKOODA Manual
l 105-0553 5G-04-4-6 ft. 0.040 0.38 INO51597WALKOOA Manual
l 705-0554 5G-04-6-8 ft. 0.040 0.28 INO51587WALKO0A Manual

705-0555 SG-07-0-2 ft. 0.040 0.65 INO51597WALKODA Manual
1

705-0556 5G-07-24 1t 0.040 0.68 INOS1597WALKQO0A Manual
' 705-0557 S$G-07-4-6 ft. 0.040 0.33 INO51597WALKO0A Manual
l 705-0558 SG-07-6-8 ft. 0.040 0.28 INO51597WALKODA Manual
|

An

alytes reported as N.D. were not present ak:ove the stated limit of detection.

IOIA ANALYTICAL, #1210

elisa A. Brewer
Client Services Representative

S

7050548 WAA <10>




v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834

i 680 Chesapeake Drive Redwood City, CA 94063 (415} 364-9600
SeqUOIa 404 N. Wiget Lana Walnut Creek, CA 94598 (510) 988.9600
(916) 921-9600

FAX (415) 364-9213
FAX (510) 988.9673
FAX {916) 921-0100

* Weigs Associates Client Project ID: Shell 204-6852-1008

5504 Shellmound Sample Descript: Water

Emegryville, CA 94608 Analysis for: Fractional Organic Carbon
¢ Atteption: Steve Long First Sample #:  705-0559

LABORATORY ANALYSIS FOR:
Sample Sample Sample
Number Description Detection Limit Result
% %
705-0559 SG-08-0-2 ft. 0.070 0.88
705-0560 S5G-08-2-4 it. 0.070 0.82
705-0561 SG-08-4-6 ft. 0.040 0.52
705-0562 SG-08-6-8 ft. 0.040 026

Analyts reported as N.D. were not present above the stated limit of detection.

.SEQ JOIA ANALYTICAL, #1210

Meligsa A. Brewer
Clien: Services Representative

Analyzed: May 15, 1997
Reported:

Sampled:
Received: May 8, 1997

?

QC Batch
Number

INO51597WALKOOA

INO51597WALKOOA

IND51597WALKOQA

INO51597WALKODA

May 6,

May 23,

Fractional Organic Carbon

Instrument
1D

Manual

Manual

Manual

Manual

7O50548.WAA <11>




Sequ()la 680 Chesapeake Drive  Redwood City, CA 94063 (415) 364.9600  FAX (415) 364.9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

l v Analytlcal 819 Striker Avenue, Suite 8 Sacramenta, CA 95834 (916) 921-9600 FAX (216) 921-0100

elss Associates Client Project ID:  Shell 204-6852-1008
500 Shellmound Matrix: Solid

meryville, CA 94608 .
ttertion: Steve Long QC Sample Group: 7050548-562 Reported: May 27, 1997

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethyl Xylenes
Benzene
QC Batch#: SPO51497 5P051497 5P051497 SPO51497
802005A 802005A 802005A 802005A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: K. Nill K. Nill K. Nill K. Nill
MS/MSD #: 7050617 7050617 7050617 7050617
- Sample Conc.: ND, N.D. N.D. N.D.
Pre:pared Date: 5/14/97 , 5/14/97 5/14/97 5/14/87
. Analyzed Date: 5/14/97 5/14/97 5/14/97 5/14/97
nstrument 1.D.#: HP-5 HP-5 HP-5 HP-5
Cuonc. Spiked: 0.40 mg/kg 0.40 mg/kg 0.40mg/kg - 1.2mg/kg
. Result: 0.72 0.69 0.74 2.1
MS "% Recovery: 180 173 185 175
' Dup. Result: 0.68 0.64 0.69 2.0
MSD % Recov.: 170 160 173 167
l RPD: 57 75 7.0 4.9
RPD Limit: 0-25 0-25 0-25 0-25
l LCS #:  s5LCS051497 SLCS051497 BLCS051497  5LCS051497
Prepared Date: 5/14/97 5/14/97 5/14/97 5/14/97
Analyzed Date: 5/14/97 5/14/97 5/14/97 5/14/97
Instrument 1.D.#: HP-5 HP-5 HP-5 HP-5
. Conc. Spiked: 20 pg/L 20 ug/L 20 ug/L 60 wg/L
LCS Result: 20 18 19 57
LCS % Recov.: 100 90 95 95
MS /M5S0
LCS 60-140 60-140 60-140 60-140

Control Limits

Please Note:

IS The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
EQUOIA ANALYTICAL, #1271 |preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample

fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If

\m ! . a M the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
- int8

rference, the LCS recovery is to be used to validate the batch.

Melissa A. Brewer ** MS = Matrix Spike, MSD=MS Duplicate, RPD = Relative % Diference
Client Services Representative
' 7050548 WAA <12>




Weisis Associates
550( Shellmound

: Emaryville, CA 94608

Sequoia
] w Analytical

Attentlon Steve Long

Client Project
Matrix:

680 Chesapeake Drive
404 N. Wiget Lane
819 Striker Avenue, Suite 8

Shell 204-6852-1008
Solid

QC Sample Group: 7050548-562

Redwood City, CA 24063
Walnut Creek, CA 94598
Sacramento, CA 95834

{415) 364.9600
(510) 988-9600
(316) 921-9600

FAX (415} 364.9233
FAX (510) 988-9673
FAX (216) 921-0100

Reported:  May 27, 1997

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethyl Xylenes
Benzene
QC Batch#: SPO51497 SPD51497 SP051497 5P051497
BO2005A 802005A 802005A B02005A -
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: K. Nill K. Nill K. Nill K. Nill
: MS/MSD #: 7050617 7050617 7050617 7050617
Sample Conc.: N.D. N.D. N.D. N.D.
Priapared Date: §/14/97 5/14/97 8/14/97 5/14/97
lI Analyzed Date: 5/14/87 5/14/97 5/14/97 5/14/97
strument |.D.#: HP-5 HP-5 HP-5 HP-5
Cone. Spiked: 0.40 mg/kg 0.40 mg/kg D.40mg/kg  1.2mg/kg
. Result: - - - -
MS % Recovery: . - -
I Dup. Result: - - . -
MSD % Recov.: - . . -
: l RPD: . - . -
RPD Limit: 0-25 0-25 0-25 0-25

l LCS #:

5LCS051597 5LCS051597 5LCS051597 5LCS051597
' Pripared Date: 5/15/97 5/15/97 5/15/97 5/15/97
Analyzed Date: 5/15/97 5/15/97 5/15/97 5/15/97
Instrument L.D.#: HP-5 HP-5 HP-5 HP-5
l Cone. Spiked: 20 ug/L 20 pg/L 20 ug/L 60 ug/L
LCS Result: 17 16 17 49
LC S % Recov.: a5 80 85 82
M5/MSD
. LCS 60-140 60-140 60-140 60-140
Control Limits
. Please Note:

The LCS is a contro) sample of known, interferent-free matrix that is analyzed using the same reagents,

SEQUOIA ANALYTICAL, #1271

Lhiaas (.

preparation, and analytical methods empioyed for the samples. The matrix spike is an aliquot of sampie
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If
e recovery af analytes frern the matrix spike does not fall within specified contrel limits due to matrix

erence, the LCS recovery is to be used to validate the batch.
** MS=Matrix Spike, MSD =MS Duplicate. RPD =Relative % Difference

Meligsa A. Brewer
Client Services Representative
l : ' 7050548 WAA <13>




630 Chesapeake Drive
404 N. Wiget Lane
819 Striker Avenue, Suite 8

Redwood City, CA 94063
Walnut Creek, CA 94598
Sacramento, CA 95834

(415) 364-9600
(510} 988-9600
{216) 921-9600

FAX (415) 364.9233
FAX (510) 988-9673
FAX (916} 921-0100

Sequoia

' w Analytical

'5500 Shellmound

 Eme: rywlle CA 94608

1t Steve Lo

.Aﬂ'

Matrix:

QC Sample Group: 705 548-562

Solid

QUALITY CONTROL DATA REPORT

3

Melifsa A. Brewer

SEqUOIA ANALYTICAL, #1271 .

& #1210

e . rovere

** BPD =Relative % Difference

Analyte: Percent Percent Bulk Bulk Dry Bulk Dry Bulk Functional
Moisture Maisture Density Density Density Censity Organic Carbon
QC Batch#: INO5 1297 INDG51297 INO51397 ING51397 INQS2297 INO52297 INOS1597
1603004 1603008 213F00A 213F00B 213F00A 213F00B WALKDOA
Amaly Method: EPA 160.3 EPA 160.3 SM213F SM213F SM213F SMz213F Walkley-Black
Flrep Method: EPA 160.3 EPA 160.3 SM213F SM213F SM213F SM213F -
Analyst:  v. Boerinshteyn Y. Borinshteyn Y. Borinshteyn Y, Borinshteyn Y. Borinshteyn Y. Borinshteyn C. Hirotsu
' Duplicate
Sample #: 7050556 7050562 7050555 7050582 7050555 7050562 9705563-07
Prepared Date: §/12/97 5/12/47 §/13/97 5/13/97 5/20/97 5/20/97 5/15/97
Analyzed Date: §/12/97 5/12/97 §/13/97 5/13/97 5/22/97 5/22/97 5/15/97
Instrument 1.D.#: Manual Manual Manual Manual Manual Manual Manual
Sample
anncentratlon' 20% 19% 2.4 g/em? 1.9 g/em? 2.0g/em? 2.1 g/em? 0.28%
. iJup. Sample
Cdncentration: 21% 19% 2.2 g/om? 2.0 g/erm? 2.1 gfem? 2.1 g/om? 0.29%
. _ RPD: 49 0.0 8.7 5.1 4.9 0.0 3.5
. RPD Limit: 0-30 0-30 0-30 0-30 0-30 0-30 0-20

Clienit Services Representative

7050548.WAA <14>
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APPENDIX E

TIER 2 RISK-BASED CORRECTIVE ACTION EVALUATION



RBCA SUMMARY REPORT

SUMMARY REPORT

OTIER1 /8 TIER 2 RBCA SITE EVALUATION

FORMER SHELL SERVICE STATION
15275 WASHINGTON AVENUE
SAN LEANDRO, CALIFORNIA

WIC #204-6852-1108

Weiss Associates, Emeryville, California

PREPARED BY

June 18, 1997
DATE ISSUED

REVIEWED BY /Z; -%a-.-—-g.
i -~

DATE & /28/97




RBCA SUMMARY REPORT Table of Contents

Site Name; Former Shell Service Station, WIC #204-6852-1108  Date Completed:  June 18, 1997
"Site Location: 15275 Washington Avenue, San Leandro, California  Completed By: Weiss Associates Page I of 2
TIER1/TIER2 RBCA REPORT INDEX
8 = ENCLOSED
Tier 1 Tier 2
[1.0-: " EXECUTIVE SUMMARY etk i |
1.2 Tier 2 Executive Summary Checklist * [
1.3 Executive Summary Discussion (] L ¥
1.4 Baseline Exposure Pathway Flowchart w] a
1.5 Comparison of Site Data to RBSLs/SSTLs - Q Qg
Commercial/Industrial Receptors
1.6 Comparison of Site Data to RBSLs/SSTLs - [ ] » ()
Residential Receptors
2.0 | SITEHISTORY. Bl
2.1 Site Description - Q O
22 Site Ownership & Activity Record a Q
2.3 Past Releases or Source Areas o aw
2.4  Summary of Current & Completed Site Activities a a
2.5 Summary of Potential Near-Term Site Activities Q Q a
3.0 :SITE ASSESSMENT INFORMATION : L |
3.1 Regional Hydrogeologic Conditicns a Q)
3.2 Hydrogeologic Site Conditions a Qn
33 Beneficial Use Summary Q 0w
34 Well Inventory Survey a 0w
3.5 Ecological Assessment Summary (] On
[4.’0]3 . BASELINE EXPOSURE ASSESSMENT G !
4.1 Site Classification Summary a N
4.2 Baseline Exposure Flowchart a u )
4.3  Tier 2 Exposure Factor Checklist * a o fu)
4.4 Tier 2 Exposure Pathway Screening n
4.5 Tier 2 Exposure Scenarios & Risk Goals n
[5.0.% "SITE'PARAMETERS " s T “ ]
5.1 Site Parameter Checklist for RBSLs Q ()
52 Summary of Media Investigation and a W)
Chemical Analyses
5.3 Summary of Source Zone Characteristics Q B )
5.4 Surface Soil Concentration Data Summary a O ) .
5.5 Subsurface Soil Concentration Data Summary a m
5.6 Groundwater Concentration Data Summary Q B )
5.7 Tier 2 Exposure Pathway Transport Parameters * n
|6:6: " TIER 1 RISK-BASED SCREENING LEVEL EVALUATION: - |
6.1 Tier 1| RBSL Evaluation: Surface Soil a
6.2 Tier | RBSL Evaluation: Subsurface Soil a
6.3 Tier 1| RBSL Evaluation: Groundwater a
= Required for Tier 2 Evaluation only {u) = For Tier 2, update Tier 1 version as needed.
VERSION: 1.0 i




RBCA SUMMARY REPORT Table of Contents

Site NMame: Former Sheil Service Station, WIC #204-6852-1108  Date Completed: June 18, 1997
Site Location: 15275 Washington Avenue, San Leandro, California Completed By:  Weiss Associates

Page 2 of 2

TIER 1/ TIER 2 RBCA REPORT INDEX - continued

B = ENCLOSED

Tier 1 " Tier 2

[7.0. " NATURAL ATTENUATION FACTORS. . .

Figure 7 Soil Boring Location Map

7.1  Tier 2 NAF Calculation Methods & Resuls | * |
180 i TIER2SSTEEVALUATION = o oo T ]
8.1 Surface Soil SSTL Values ' * a
8.2 Subsurface Soil SSTL Values * u
8.3 Groundwater SSTL Values * [
[ATTACHMENTS = i oo on i - b ]
Figure |  Site Location Map a 0 )
Figure 2  Extended Site Map a Qmw
Figure 3  Site Plan a Q)
Figure 4  Site Photos a (]
Figure 5  Groundwater Plume Maps * : ol
Figure 6  Groundwater Elevation Map Q Q w
[ O )

[APPENDICES :: A e |
Appendix A SSTL Calculations a W ()
Appendix B SSTL Calculations a u )
Appendix C  Well Screen Intervals u
{ SPECIFY)
* = Required for Tier 2 Evaluation only () = For Tier 2, update Tier I version as needed.
VERSION. 1.0 il




RBCA SUMMARY REPORT Worksheet 1.2
Site Name: Former Shell Service Station, WIC #204-6852-1108  Date Completed:  June 18, 1997
Site Location: 15275 Washington Avenne, San Leandro, California Completed By: Weiss Associates Page 1of1

TIER 2 EXECUTIVE SUMMARY
{ TIER "2 SSTL CALCULATION METHOD .. (™ or . ® TO.SELECT)

QO Option I: Site-Specific Screening Levels Q Fate and Transport Modeling:
m  Option 2: Individual Constituent SSTL Values O O RBCA Spreadshect System
O Option 3: Cumulative Constituent SSTL Values O QO Other Model(s)

m  Empirical NAF Calculation

mmmgmmﬂunnm Exposure Pathway Information Compiled:
m Surface Soil (e.g., <3 fi BGS) m Air Pathway O Surface Water Pathway
B Subsurface Soil (¢.g., > 3 it BGS) W Groundwater Pathway O Land Use Classification
W Groundwater B Soil Pathway : (on-site and off-site)
| TASKS COMPLETED . B
M Tier | Evaluation W Tier 2 Evaluation O Tier 2 Final Comective Action
Q Tier 1 Interim [ Tier 2 Interim Corrective Action [ Tier 3 Evaluation

Corrective Action

'CURRENT SITE CLASSIFICATION o R

No,
3 Shallow ground water and Evaluate remedizl aternatives to reduce | Planned for 1998

subsurface soils are impacted. site concaentrations to or below SSTLs
There are no domestic drinking
water wells within 1/2 mile.

[T1ER 2 CORRECTIVE ERIA IR
TE T B Other Appicable
Affected Medium Exceeded ? Applicable Excess Risk Limits (specify values) Exposure Limits
Indiv. Total Hazard Hazard
* Surface Soil (3 3ft bgs) a o
* Subsurface Soil (>3ftbgs) a 1% 1.0
* Groundwater m o -1 —10  _WMClsatPOE
lPrOPOSEDACTION T T T 1
O No Action: Tler 2 SSTLs not exceeded. Apply for closure.
Q Interim Corrective Action: Address principal, near-term risks sources. NOTE:

W Final Corrective Action: Remediate/control site to meet Tier 2 criteria. Rationale for proposed action

O Tier 3 Evaluation: Improve baseline risk and SSTL estimates. G monten on Worksheets 1.3

| ALL WORKSHEETS ENCLOSED IN THIS REPORT ARE IDENTIFIED ON THE TABLE OF CONTENTS FORM |

VERSION: 1.0 ES-1




RBCA SUMMARY REPORT Worksheet 1.3
Site Name: Former Shell Service Station, WIC #204-6852-1108  Date Completed:  June 18, 1997
Site Location: 15275 Washington Avenue, San Leandre, California Completed By: Weiss Assoctates Pagelof2

EXECUTIVE SUMMARY

Instructions: Provide brief description of site history, hydrogeologic conditions, ecological assessment, possible
exposure pathways, SSTL results, and the scope of work for proposed corrective action activity. Address
proposed methods, implementation schedule, cost, and anticipated risk reduction at or near the site.

| SITE DESCRIPTION AND HISTOR)
Update Site History from Tier 1, if necessary
No update from Tier 1.

| SITE ASSESSMENT INFORMATIO
IC SUMM

Update from Tier 1, if necessary

No update from Tier 1.

| EXPOSURE ASSESSMENT
PA \d ICA|
Identify those pathway/contaminant pairs to be evaluated at Tier 2 (exceeded Tier | criteria) .

In Tiar 1, potartially complate current and/or future exposurs pathways for hurain expusure were identified asy-
« inhalation of indoor and cutdoar air via volatilization from subsurface soils
« inhalation of indoor and cutdoor air via volatilization from ground water
« |sachate to ground water from subsurface soils for ingestion
. ground water mgestlon ata hypothetical point of exposure closest to the area of impact.

- apiog wem.cansiganed in the exaluaiions atdie-Sdvee usa of the aite.is.not detesmined and there Is a residential area
h it gl Palfwrays involving exposure to surface scil were not considered in the initial Tier 1 evaluations due to lack
af ﬁeld data. In May 1997, a soil vapor survey and soil sampling investigation.was conducted to further evaluate site conditions and to
collect data for exposure pathways that were not considered in Tier 1 evaluations. These data were used to reevaluate Tier 1
screening [evels and to evaluate pathways involving axposure to surface soils.

Potentially complate current andior fullre exposune pathways i the updated Tier 1 avaluaion were idantified ds:
« inhalation of indoor and outdoor air via volatillzation from subsurface soils
+ inhalation of indoor and outdoor air via volatillzation from ground watar
« inhalation, dermal contact and ingestion of vapers and particulates from surfacial soils
« leachate to ground water from subsurface soils for ingestion
+ ground water ingestion at a hypotheatical peint of exposure closest 10 the area of impact.
Workshee! 1.6 shows the comparison of previous and updated site characterization data to RBSLs. Worst-case concentrations of
wluene, sthylbenzene and xylenes were below ralevant Tier 1 RBSLs. Therefore the presence of these COCs In site soils and/or
ground water is not beleived to present a significant risk to human heaith or the environment. Worst-Case-benzene concensalions
axceadad the conservative Tier 1 RESLS for the following pathways, which are evaluated furher in Tier 2:
« inhalation of benzene vapors via volatilization from subsurface soils inte buildings ard to outdoor air
+ inhalation of benzene vapors via volatilization from ground water into buildings
« leachate of benzene to ground water from subsurface sails for ingestion
+ ingestion of benzene via ground waler at nearast off-site hypothetical point of axposura.

Agsuming that leachate to ground water is a potentially complete exposure pathway is a conservative approach, because the ground
water analytical results do not indicate any significant change in concentrations due to leaching from scils Ground water ingestion is
also conservativaly considered a potentially complete pathway and there are no known uses of shallow ground water in the area.

ECOQLOGICAL ASSESSMENT SUMMARY
Update from Tier 1, if necessary
No update from Tier 1
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RBCA SUMMARY REPORT Worksheet 1.3
Site Name: Former Shell Service Station, WIC #204-6852-1108  Date Completed:  June 18, 1997
Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Page 2 of 2

EXECUTIVE SUMMARY caminued

c N C

For pathways evaluated at Tier 2, compare representative source concentrations to applicable SSTL values.
SSTLs were calculated for inhalation and ground water ingastion exposure pathways using sie-specific parameter
values and site-speciiic fate and transport modeling, SSTL calcutations and site-specific parameter valuss are
found in Appendices A and B of this Tier 2 evaluation report, Warksheet 1.6 shows the comparison between SSTLs
and site soil and ground water concentrations. Site concentrations exceeded Tier 2 SSTLs for the following
exposure pathways:

+ inhalation of benzene vapors via volatilization from subsurface soils into buildings.

« infidilatibn of beiené vapors via volatilization from’ g‘mund water into bulldings.

QUALITATIVE UNCERTAINTY ASSESSMENT

Discuss uncertainty / conservatism of the site data and calculation methods used in derz‘vz‘gngS TL values.

In catcilating the SSTLs for solis and ground water, only a few site-specific parameters were used in place of Tier 1
default volues. These parameters are discussed in Appendices A and B, and in Worksheet 5.1, The site
representative concentrations were conservatively selected based on maximum detected concentrations. in
addition, conservative assumptions were made for estimating plume thickness in ground water, thickness of
contaminated soils and for the location of a hypathetical water supply well in the shallow water-bearing zone.

| PROPOSED CORRECTIVE ACTION: - : s _
Describe rationale for proposed action (i.e., no action, interim action, final action, or tier upgrade), can.szdermg
site classification and land use. Discuss basis for remedy selection, if applicable.

Basad an the results of the Tier 2 analysis, an evaluation of remedial alternatives is prnpnsed to reduce
concentrations to or below SSTLs.

| REFERENCE DOCUMENTS it
List the document sources for the data cu‘ed in this report.
See Section 5.0 of the attached report.
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RBCA SUMMARY

REPORT

Tier 1 Worksheet 1.6

Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed: June 18, 1997
Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Page 1 of 2
RESIDENTIAL RECEPTORS: COMPARISON OF PREVIOUS AND UPDATED SITE CHARACTERIZATION DATA TO RBSLS
' Benzene Toluene Ethylbenzene Xylenes
Media Exposure Pathway Potentially | RBSL™ chn:s:ntativic RBSL™ Representative RBSLY Representative RBSL™ Representative
Complete? Concentration™ Concentration®™ Concenteation®™ Concentration™
Tier 1 Update Tier § Update Tier | Update Tier 1 | Update
Soil Volatilization to Outdoor Air Yes 0.79 31 10 RES 170 | 5.9 RES | 280 52 - RES | 560 | 220
{mg/kg) .
Vapor Intrusion to Buildings . Yes 0.015 an 10 20.6 170 5.9 427 280 52 RES 560 220
Surficial Soil (0-3 fi depth): - Yes 16.8 no data 0.34 13,300 no data 0.11 7,830 no data 1.1 145,000 noe 0.47
Ingestion/Dermal/Inhalation data
Leachate w Ground Water for Yes 0,05 31 16 129 170 59 578 280 52 RES 560 220
Ingestion
Ground Volatilization to Quidoor Air Yes 319 0.86 0.89 ; »>8% 0.29 0.33 >8 1.5 1.5 >3 59 6.3
Water '
(mg/ Vapor [ntrusion to Buildings Yes 0.069 | 0.86 0.99 2.8 0.29 0.33 775 1.5 1.5 >5 5.9 6.1
Ingestion ‘ Yes ~ 0.0085 0.86 0.9%9 7.3 0.29 0.33 3.65 1.5 1.5 73.0 { 5.9 6.3
M The RBSLs used for benzene is based on a carcinogenic risk of 1 in 100,000 (10%), and corrected for the California cancer slope factor.
@ Methodology for establishing representative COC concentrations shown on worksheets 5.3 - 5.6
@  The RBSLs used for non-carcinogenic constituents of concern is a chronic hazard quotient of 1.0,
“ RES = Selected risk level is not exceeded for pure compound present at any concentration in soil.
5

>8§ = At pure component solubility {mg/l), selected risk level is not exceeded.

NA = Not applicable.
ND =

Not detected

Boldface indicates exceedance on a potentially complete exposure pathway
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ES-4




RBCA SUMMARY REPORT Tier 2 Worksheet 1.6
Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed: June 18, 1997 .
Site Location: 15275 Washington Avenue, San Leandro, California Completed By:- Weiss Associates Page 2 of 2
RESIDENTIAL RECEPTORS: COMPARISON OF SITE CHARACTERIZATION DATA TO SSTLS
Benzene
Media Exposure Pathway Potentially Complete? . SBILY o Representative Concentration'
Seil Volatilization to Outdoor Air Yes 204 10
(mgfkg)
Vapor Intrusion to Buildings ’ Yes 025 10
Leacﬁate to Ground Water for Ingestion Yes 17 - 5% Fearrpll 10
Ground Waler Vapor Intrusion to Buildings Yes 0.86 1.4
{mg/1) Ingestion Yes 20 1.4
Notes:

® The SSTLs used for benzene is based on a carcinogenie risk of 1 in 100,000 (20, and corrected for the California cancer slope factor.
‘ @ Methodology for establishing representative COC concentrations shown on worksheets 5.3 - 5.6

@ The SSTLs used for non-carcinogenic constituents of concern is a chronic hazard quotient of 1.0.
‘ @ RES = Selected risk level is not exceeded for pure compound present at any concentration in soil,
| ® 8 = At pure component solubility (mg/1), selected risk level is not exceeded.

NA = Not applicable.

ND = Not detected

Boldface indicates exceedance on a potentially complete exposure pathway

VERSION: 1.0 ES-5



RBCA SUMMARY REPORT Worksheet 4.1

Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed: June 18, 1997

Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Pagelof1
RBCA SITE CLASSIFICATION SUMMARY

Instructions: Determine RBCA Site Classification using site classification flowcharts provided in Tier I RBCA Guidance Manual, as follows:

Evaluate available information on site soils, vapors, groundwater, surface water, and Record critical site classification scenario and initial response action in space
miscellaneous impacts using the corresponding flowcharts. Record two-digit site provided. If there is more than one number within the lowest classification group

classification number for each medium. (e-g., Class 2), record both fe.g., 2.1, 2.3),
Compare numerical values from individual media to identify critical site As site evaluation progresses, update site clussification as appropriate by repeating
classification(s) (i.e., lowest values). . Steps 1- 3, based upon additional site data or completion of corrective measure.
MEDIUM-SPECIFIC
SITE STATUS CLASSIFICATION VALUES CRITICAL CLASSIFICATION{(S)
Status Ground- Surface
INITIAL CLASSIFICATION: -~ -~ = 3 ; i
Aug | Shallow soils and ground water 3 3 3 4 4 3. Potential for vapor migration, possible | Continue ground water monitaring, prepare
19y |impacted. long-term threat to human or beneficial workplan to collect soil vapor data. Perform Tier
ground water use. 2 evaluation
4. No potential threat to human health or
beneficial ground water use. No futher action.
| REVISED CLASSIFJCATION: 0 oo oo : : Sl : R e T T i T
Nov |{COC concentrations in soil and 3 3 3 4 4 3. Potential for vapor migration, possible | Continue ground water monitoring, prepare
1996 |ground water exceed Tier { long-term threat to human or beneficial workplan to collect soil vapor data. Perform Tier]
RBSLs. ground water use. 2 avaluation
: 4, No potential threat to human health or
beneficial ground water use. No further action.
June {COC cancentrations In sol 3 4 3 4 | 4 |3 Polende for vapermfigration; possible | Select remadial altemative to reducs soil
1997 “excesd Tier2 S8TLs long-tarin thredt 1 human orbeneficial - | concentration to/below SSTLs.
ground weater use,
4, No potential threat to human health or | No further action.
beneficial ground water use,
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RBCA SUMMARY REPORT Worksheet 4.2

Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed: June 18, 1997

Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Pagel of 1

EXPOSURE FLOWCHART
This worksheet shows the Baseline Exposure Fiowchaﬂ from the tier I Analysis.

. PRIMARY .f'TRANSPORT <o, POTENTIAL: - -' . POTENTIALLY COMPLETE
Q Affected ] Soil Exposed Receptors
Surface Soils Demmnal Contact/ On- O Residential [ Non-Resid. O naA [QNo O Yes O Cumant
{3 ft depth) Q Wind Erosion Ingestion Site [ Sensitive (1 Recreation O Potential
and Habitat O Ne QYes Q cument
Atmospheric off- O Residential O Non-Resid. 0 N/A 8 Potential
Dispersion Site:r O Sensitive O Recreation
Habitat
Exposed Persons
On- B Residential QO Non-Resid. O na |[ONo M Yes O Curent
Site: @ Polential
ONo MYes O Cumrent
Of- M Residential 0 Non-Resid. QOn/a ® Potential
Site:
*; migration f Gmundwater'
-. offsite sources Plume __ GroundwaterUsers |
O ] Groundwater On- O Residential O Non-Resid. W wnA |[ENo O Yes O Cument
Po Site; O Potential
ONe BYes O Cument
Off- M Residential [ Non-Resid. [ na ® Potential
Site:
0 -Ff?e-Phase a Mobile AT HYFQTHETICAL OFF-SITE POINT OF EXPOSURE
Liquid Plume Free-Liquid
|___Migration | —  SurfaceWaterUsers |
On- O Residential O Non-Resid. O wa |[QNe O Yes O cument
O Affected O Surface Water Site: O Sensitive [ Recreation Q Polential
Surface Soils, U Stormwater/ Recrealional Habitat ONo 0OYes Q cument
Sediments, or Surface Waler Usa / Sensitive Off- 0O Residential O Non-Resid. I na Q Potential
Surface Water Transport Habitat Site: O Sensitive O Recreation

Habitat

(M OR @& TOSELECT)
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RBCA SUMMARY REPORT Worksheet 4.3

Site Name: Former Shell Service Station, WIC #204-6852-1108  Date Completed: June 18, 1597
Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Page I of I

EXPOSURE FACTOR CHECKLIST

Instructions: « Zier 2 Evaluation: Indicate use of either a Reasonable Maximum Exposure (RME) factor or a site-specific
exposure factor for both residential and cormmercial / industrial points of exposure (POEs), as appropriate for each exposure
pathway, For Tier 2, data is required for Global Factors and for complete pathways only (see Worksheet 4.4).

RESIDENTIAL POE COMMERCIAL/ INDUSTRIAL POE
—BME SJI:JDKJ_Q _R.ME._ &uﬁ_szfm
[eLoBALFACTORS 5 ¢ . (M ITOSELECTY CEora S |
AT, Averaging time for carcinogcns | 70yrs CI EI 70 yrs D
Averaging time for :
non-carcinogens o =ED Q Q =ED Q
BW Body weight -Adult N 70kg Q Q 70kg a
~Child {1-6 yrs) W 15ke Q O wNa a
ED  Exposure duration B 30yrs ] Q 25ys a
FAIR EXPOSURE FAGTORS e Col e COMPLETE (provide datay - "0 'NOT COMPLETE (skip) |
EF  Exposure frequency (mhalatmn) W 350 dyfyr [m] O 250dysr O
IRy Daily indoor inhatation ratc B 15 mYdy a 0O 20mddy 0O
(24-hr/dy) {8-hr/dy)
1R 35 Daily outdoor inhalation rate W 20 m/dy ] O 2emdy O
(24-hr/dy) (8-hr/dy)
[POTABLE WATER USE EXPOSURE FACTORS ‘COMPLETE (provide data) " - 0 NOT COMPLETE (skip) |
EF  Exposure frequency .
(ingestion/showering} N 350dyye O 3 250 dysyr E'
IRw  Daily water ingestion rate W 21y o Uiy O
(24-hridy) (8-hr/dy)
EPg, Exposure period {(showering) B R2mindy Q Q 1Z2min/da 3
SA. Skin surface area (showering)
-Adult (70 kg) B (.86 m? Q Qosemd O
SOl EXPOSURE FACTORS. i~ 7% 0. iy 0 GOMPLETE (provide data) - M NOT:COMPLETE {skip). |
EF Expusure Frequency
Dermal Contact Q 350dyyr Q Q1 40 dy/yr Q
~Soil ingestion Q 3s0dyyr QO Q 250dyyr O
SA; Skin surface area (50il contact)
-Adult (18 to 31 yrs, 70 kg) a 0.58 m? w] Dossm? 0O
~Child (1 - 17 yrs, 35 kg) 0 0.20m? a Q NA a
M Soil to skin adherance factor 0O1.0mgem? 0O Q10 a
mgﬂ:m2
IRs Soil ingestion rate
- Age-adjusted average Q14mgyr BQ OnNA a
kg-dy
-Adult (7 to 31 yrs, 70 kg) 0O 100mgdy B — Qsomgdy O
. 24-hi/ (8-hr/dy)
-Child (1 - 6 yrs, 15 kg) a gmm;d; a___ ia&
(24-hrldy)
}SURFA'CE WATER EXPOSURE FACTORS i : - if - uii EY . CGOMPLETE (provide data) . m . NOT COMPLETE (skip) ]
EF  Exposure Frequency
-Fish consumption Q 350 dy/yr Q Q NA o
-~Swimming Q 7dyhr Q O NA a
IRf Daily fish intake rate
-Freshwater Q 10 g/dy 0 Q NA a
-Saltwater Q 15 g/dy a 0 NA a
SA. Skin surface area (swimming)
-Adult (70 kg) 0 0.86 m? [m] O NA m]
EPgw Exposure period (swimming) i Q 2.6 hrs/dy Q O NA a
ERSION: 1.0 PAGE 4-3




Site Location;
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15275 Washington Avenue, San Leandro, California
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Completed Bv:  Weiss Ascoriates Pagal af3

SELECTION OF EXPOSURE PATHWAYS FOR TIER 2 EVALUATION

Instructions: Exposure pathways selection of contaminant pairs for Tier 2 evaluation involves the Jollowing steps:

l)ldmmmml&cm&&ﬁmummw

4) Check yes for each pathway that is potentially complete and has one or more COCs whose RME concentrations

Notes:
RBSL = Risk-Based Screening Level

POE = Point of Exposure
COC= Constituent of Concern
NM = Not Measured

exceed the Tier I RESL
CONSTITUENTS
Potentially Complete Pathway Tier 1 Identify
PATHWAY ' Pathway? COCs > Tiey 1 RBSI, Evaluste at Tier 27 -
| AIR EXPOSURE PATHWAYS (M 70 SELECT) . T

None BMno [ Yes- Current

1} Surface Soils; Vapor Inhalation and Dust Ingestion O Current O ves MNo O NA
B Potential O Yes-Fumure
2) Subsurface Soils: Volatilization to Ambient Air & Current M ves ONo O NA Benzene ONo M Yes- Current
| B Potential 8 Yes . Future
3 Soils: Volatilizati Enct §;
} Subsurface Soils ization to Enclosed Space W Cureat W ves ONoO Na Benzene 0 No M Ves- Current
M Potential B Yes - Future
4) Ground water: Volatilization to Ambient Air B Curcent O Yes MNo O Na None HBne O Yes-Curem
B Potential 0O Yes - Future
Ground water: Yolatilization to Enclosed
5} Ground water ilization to En Space B Currcat Wy One O Na Benzene 0 No M Yes. Cument
L , | .lPute.nfia.] M Yes - Future
[GROUND WATER EXPOSURE PATHWAYS . T b
6) Sail: Leaching to Ground water: Ingestion W Cyrent B yes O No O Na Benzene Ono M Yes- Current
M Potential B ves-F
¢5 - Future
) Dissel Fi d water Plume;
) Dissolved or Free-Phase Ground water Plume B Current M ves Ono O NA Benzene UnNo B Yes-Cument
M Potential M Yes - Future
[SOIL EXPOSURE PATHWAY N ; : R
8) Surface Soils: Dermal Contact /ingestion B Current €2 Yes M no O NA None My O Yes-Current
=L ame
M Potential O ves - Fu
= rufure
NA = Not Applicable
VERSION: 1.0 PAGE 4-4
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Site Name:

Site Location:

RBCA SUMMARY

Former Shell Service Station, WIC #204-6852-1108

REPORT

Date Completed:

15275 Washington Avenue, San Leandro, California Completed By:

Worksheet 5.1

June 18, 1997

Weiss Associates

Page 1 of 1

SITE PARAMETER CHECKLIST FOR RISK-BASED SCREENING LEVELS

Instructions: For Tier ! evaluation (generic screening levels), review specified default parameters (*) to ensure values are
conservative for site. For Tier 2 Option 1 SSTL calculation (site-specific screening levels), provide site-specific values for
sensitive parameters (§). Indicate parameter value used in evalnation by completing check box (M ).
Note: * Confirm conservatism of these values for Tier 1 evaluation.

§ Provide site-specific measurement or estimate for Tier 2 evaluation.

Soil Parameters
soil type
Or Soil porosity
Ous water content - vadose zone
Gy air content - vadose zone (=0 - @,
ewcap water content - capillary fringe
eacap air content - capillary fringe (=@ - Gweap)
Py Soil density
foc mass fraction of organic carben in soil
Ls Depth to contaminated soil
Lgw Depth to groundwater
hcap capillary zone thickness -
hy vadose zone thickness (=Lgw-hc)
pH Soil/water pH
Groundwater Parameters
I Water infiltration rate
ng groundwater velocity
_ng groundwater mixing zone depth
DF aquifer dilution factor (=1 + ng Sgwl (IW}))
Surface Parameters
Ugir Amb. air velocity in mixing zone
Bir Mixing zone height
A Contaminated Area
w Width of Contaminated Area
d Thickness of Surficial Soils
Pe Particulate areal emission rate
Building Parameters
Lerack  Foundation crack thickness
n Foundation crack fraction
Lb, Building Volume/Foundation Area Ratio (res.)
Lbg Building Volume/Foundation Area Ratio (com./ind.)
ER; Building vapar volume exchange rate (res.)

ERg Building vapor volume exchange rate (com./ind.)

Defuult Value Used

HEEE BN AR DOnm e 00000 mECO0OSN

| BESE B B B

sandy/clayey soil
0.38 (dim)
0.12 (dim)
0.26 (dim)
0.342 (dim)
0.038 (dim)
1.7 gfcm3
(.01 (dim)
100 cm

300 em
5cm

295 ¢m
6.5

30 cmfyr
82.0 f'yr

200 ¢cm
12.1

225 cmfs

200 cm

2250000 cm?
1500 cm

100 ¢cm

2.17E-10 glem?-s

15em
0.01 (dim)
200 ¢m
300 cm
12 dy’!
20 dy"!

Site-Specific Value Used
Q_ g
[ | 0.25 §
Wm____ o4 0§
| | 0.21

o

a

m___ 20 @ §
] 0.01 §
| 122 §
o 305 2§
m]

m__ 300

w}

[ I -
m__ 144 *§
o *g
=

=] *§
8] *5
0

a §
= §
Q §
Q

0

Q

w}

m]

Q

Discussion: Pravide rationale for default parameter revision; discuss additional site-specific features of note; efc.
» Soil porosity, soil density, water and air contents were determined by soil property analysis of collected samples

« Depth to contaminated soi is 4 fi.
= Depth to ground water is 10 ft.

fcontinue on next page if needed)
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RBCA SUMMARY REPORT Worksheet 5.2
Site Name: Former Shell Service Station, WIC #204-6852-1108  Date Completed:  June 18, 1997
Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Page I of 1

SUMMARY OF MEDIA INVESTIGATION & CHEMICAL ANALYSES

Site Media Analyzed (Ml 7O SELECT )
Ground- | Surface | Subsurf.| Soif | Ambient | Surface
water Soil Soil Vapor | Vapor | Water
Applicable? n ] ] ] ] Q
Sampled? | E | u | a
Chemical Analysis EPA Analysis Mcthod |*ana. = chemical analyzed; edet. = chemical detected
Organic Chemicals ana./det. | ana/det. | ana./det. | ana./det, | ana./det. |ana./det.
Volatife Organics 82407 624 Ewm OO0 | | Q0 Q0 (D3
Semi-Volatile Organics 8270/625 golaoolooloo|laoa o
Polynuclear Aromatic Hydrocarbons 831078270 OQolaQjigoiogglggicq
Purgeable Aromatics 8020/ 602 | ' | | | mQ Qo
Total Petroleum Hydrocarbons (GC) 8015G / 8015D E R |emeiem  mE|mQ |00l
Hologenated Organic Chemicals : ana./det. | ana./det. | anasdet. | ana./det. | ana./det. {ana/det.
Halogenated Volatile Organics 80107601 [ TN I T T o I o I [ [ A |
COrganochlorine & PCBs 8080 Qo oQ oo on og oo
Inorganic Chenticals : anaJ/det. | ana./det. | ana/det. | ana./det. | ana/det. {ana./det.
Metals (Lead) 6010/ 7xxx series ee |00 | l0O0|loaolaoo
Others ana./det. | ana./det. | ana/det. | ana/det. | ana./det. |ana./det.
»_Organic Lead EE |00 | |OQO0 OO0 (0QC
- Total Oil and Grease Co|o0|wm|cO|OD(QQ
. li form | and f mm OO0 jQQ QOO jaoan
+ _Chloride,nitrate. TDS mE QO (QQOyQ0O0|0cd]aAn
+ _Physical P i Q0 |moisQqQOjOQ0]aaQ

DISCUSSION OF MEDIA INVESTIGATION & CHEMICAL ANALYSES

Items for discussion include:  sSelection of sampled media  +Selected analysis methods  «Planned additional sampling

Ttems
Sail Soil samples from the waste oil tank area, the former UST area and from soil borings were analyzed for
volatile organic carbons, purgeable aromatics, total petroleum hydrocarbons, organic lead, and total cil and
grease prior to 1997,

Soil Vapor |Soil vapor samples were coliected to define the extent of the source area in soils prior to 1997. A soil vapor
profile survey was conducted in 1997 {o assess the potential exposure due to vapors migrating to ground
surface from soil and ground water beneath the site. Vapor samples were anlayzed for BTEX compounds,
MTBE, petroleum hydrocarbons, and gas constituents

Ground |Ground water monitoring has been conducted at the site since 1989 to determine the extent and migration
Water  |of of the hydrocarbon-impacted ground water. Additional water samples were collected in August 1996 and
analyzed for E. Coliform {total and fecal), chloride, nitrate, total dissolved solids, and halogenated volatile
organic carbons.

Surface and [Soil samples were collected in 1997 to determine any impact to site soils. These soil samples were taken
Sub-surface |from across the site and analyzed for petroleum hydrocarbons, BTEX compounds, and physical properties.
Solls
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RBCA SUMMARY REPORT Worksheet 5.3

Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed:  June 13, 1997

Site Location:  £5275 Washington Avenue, San Leandro, California  Completed By: Weiss Associates Page 1 of 1

SUMMARY OF SOURCE ZONE CHARACTERISTICS

Instructions: Provide information regarding presence and dimensions of affected soil and groundwater zones.
For each affected medium, list constituents of concern (COCs} and representative concentration data on
Worksheets 5.4 - 5.6. Reference figures and Sample #'s used to establish source are characteristics for each
media

'AFFECTED SURFACE SOILS (<3 ft BGS) (W .T0O SELECT)

Q Present I present. complete the following™:
O Not Present + Maximum areal extent (ﬂz):

W Not Measured + Width of affected zone (ft):

= Length of affected zone (ft) :

+ Depth interval (ft, BGS}:

(1) Surface soil concentrations did not exceed Tier 1 RBSLS.

{Provide COC data
on Worksheet 5.4)

FAFFECTED SUBSURFACE SOILS (>3 FTBGS) .~ ..

W Present I[ﬂmz._c_azzmlezuhe.[aﬂo_wmgm

[ Not Present * Depth to top of affected soil (ft)

0 Not Measured {min. 3 ft, BGS): 4 (Provide COC data
» Depth to base of affected soil (ft, BGS): 10 on Worksheet 5.5)
» Maximum areal extent (fi2): 28,800 (approx. 240 x 120 &)

{2) The maxdmum extent of impacied solls was conservatively determined by the area enclosed In between
welis 5.8, 5-10, 5-11, 8-12, 8-15, and S-18.
The area that encloses the western product island, former waste onl tank and the former USTs is about

6,400 ft (80 x 50 ft).
| AFFECTED GROUNDWATER i .- L s o
M Present wwmﬁmmwgcﬂ
O Not Present « Maximum areal extent (ﬁZ): 57,600 (approx. 240 x 240 i)
QO Not Measured « Length of plume (ft): 240 (Provide COC data
» Width of plume (ft): 240 on Worksheet 5.6)
* Depth to top of affected
water-bearing unit (ft, BGS): 10
= Depth to base of plume (ft, BGS): 16

3) The maximum areal extent of the impacted ground water was conservatively determined by the area
enclosed by wells 8-11, 5-12, 5-13, 8- 15 5-18, 5-17 and 5-18 whlch def'ne the ND Ilne

| OTHERSOURCEMEDIUM =~~~ 0 - . 7. ciiioc 0 o oo

O Present relen a
W Mot Present
{Provide COC data
on separate takle)
VERSION: 1.0 PAGE 5-3




RBCA SUMMARY REPORT Worksheet 5.5
Site Name: - Former Shell Service Station, WIC #204-6852-1108 Date Completed: June 18, 1997

Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Page I of 1

'SUBSURFACE SOIL CONCENTRATION DATA SUMMARY (>3 FT BGS)

Source of Data: Vadose Zone Characterization Report, June 1997, Weiss Associates.
Sample ID or Sample Set Used: 5G-03, 5G-04, and SG-07 at multiple depths

Worse Case Depth to Max. Impact 4 ft

Sample Date: May 5, 1997

Methodology for Establishing Representative Concentrations:

For site surface soils, the representative concentration selection is the Maximum of positively detected results from soil samples > 3 ft BGS within the known
source area. ) .
e —————

This method establishes a representative concentration appropriate to conservatively evaluate subsurface soil exposure pathways.

SAMPLE SELECTED
ANALYTICAL METHOD POPULATION DETECTED CONCENTRATIONS REPRESEN-
Typical Max Mean UCL Conc. TATIVE
CONSTITUENTS DETECTED Detection No. of No. of Conc, Conc. CONC.
CAS No. Name Method No. | Limit {mp/kg) | Samples Detects (mg/kg) (mg/kg) {mg/kg) {mg/kg)
2o
71-43-2 Benzene 040 0.005 8 4 10 42 NC =1

NC- Not Calculated.

VERSION: 1.0 ‘ PAGE 5-4




Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed: June 18, 1997

Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Page 1 of 1

GROUNDWATER CONCENTRATION DATA SUMMARY

Source of Data: Quarterly Monitoring data from July 9, 1996 to April 8, 1997
Sample 1D or Sample Set Used: S-1 through S-18 and SR-1 '

Worse Case Depth to Max. Impact 6 ft

Sample Date: April 8, 1997

Methodology for Establishing Representative Concentrations:

The representative concentration in ground water is the [Arithmetic] Mean of the last 4 quarters of monitoring data for the most highly impacted {onsite/offsite]
within the known source area. - r N
This method establishes a representative concentration appropriate t cons)i:’i”f‘:aﬁi?é‘!y:cxaqutc ground water exposure pathways.

"_“"'N—h_ T e,
SAMPLE [ T SELECTED
ANALYTICAL METHOD POPULATION " | ™. DETECTED CONCENTRATIONS REPRESEN-
Typical -, Mak. Mean “HCL Conc. TATIVE
CONSTITUENTS DETECTED Detection No. of No. of enc. | Conc, e CONC.
CAS Na. Name Method No. | Limit (mg/Lg)| Samples Detects ;ﬁiﬂ.g) \ (mg/Lg) (mg/Lgy | (mg{[:g) b

o Zn S | -
71432 |Benzene _ 0.0005 25 15 1. g 045 [ NC ( 14

| . o] —
i . |—

NC - Not Calculated.

VERSION: 1.0 ' , ) PAGE 5-5




RBCA SUMMARY REPORT Worksheet 5.7
Site Name: Former Shell Service Station, WIC #204-6852-1108  Date Completed:  June 18, 1997
Site Location; 15275 Washington Avenue, San Leandro, California  Completed By: Weiss Associates Page 1 of 2

TIER 2 EXPOSURE PATHWAY TRANSPORT PARAMETERS

Instructions: For complete exposure pathways, provide site-specific values for transport parameters, In absence of
direct measurements, default values may be selected for some parameters, as shown below. If no default value
shown, site-specific value must be provided.

SITE-SPECIFIC VALU DEFAULT VALUE

TRANSPORT PARAMETER {INPUT VALUE BELOW) ( B 7O SELECT)
[AIR PARAMETERS = .= .. et R
84ir Air mixing zone height {cm) B 200
Usir Ambient air velocity in mixing zone (cm/sec) = 225
Pe  Scil particulate areal emission rate (g/cm?-sec) W 2.17E-10
Oy Transverse air dispersion coeff. (m) | 100

G, Vertical air dispersion coeff. (m) N 10
(GROUNDWATER PARAMETERS e —_—

6g-;,v;'\r Groundwater mixing zone depth (cm) = 200
1 Water infiltration rate (cm/yr) m 30
Vew Groundwater Darcy velocity (ft/yr) 144

K Saturated hydraulic conductivity (cm/sec) 0.0035

iorad Lateral groundwater flow gradient (dim) 0.004

(BC); Available biodegradation capacity of electron
acceptors for constituent i
x  Distance to POE from point of maximum COC

concentration in groundwater (ft) 180

o, Longitudinal groundwater dispersion coeff. {cm) W 10% of x
Oy Transverse groundwater dispersion coeff. (cm) W 33% of o,
o, Vertical groundwater dispersion coeff. (cm) W5%of
[SOILPARAMETERS ~ . "~ . o o

Capillary zone thickness (cm) H5

Vadose zone thickness (ft) 10t

Soil butk density (g/ cr.n3) 20

Fraction organic carben in soil leaching zone (dim) 0.

Fraction organic carbon in water-bearing unit (dim) W 0.001

Depth to groundwater (cm) 304.8

Soil porosity (dim) 0.25

Soil volumetric water content (dim)

* Capillary zone W (0342

+ Vadose zone 0.04 Qo012

* Foundation crack H0.12

VERSION: 1.0 PAGE 5-8



RBCA SUMMARY REPORT

Worksheet 5.7

Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed:  June 18, 1997
Site Location: 15275 Washington Avenue, San Leandro, California  Completed By; Weiss Associates Page 2 of 2
TIER 2 EXPOSURE PATHWAY TRANSPORT PARAMETERS CONTINUED
SITE-SPECIFIC VALU  DEFAULT VALUE
TRANSPORT PARAMETER { INPUT VALUE BELOW) (M TO SELECT)
I';SDIL'PARAMETERSf'{Cohﬂﬂued}:f}: IR R R e B C I
Soil volumetric air content (dim)
@aca_p *Capillary zone N 038
Oy *Vadose zone 0.21 0o.2e
O,crack  *Foundation crack m0.26
d Thickness of surficial soil zone {cm)
| BUILDING PARAMETERS T SR
Comm/
Resid. Ind.
Ly Building volume/area ratio (cm) W 200 M 300
ER Building air exchange rate {dy-1) 12 N 20
Lerack Foundation crack thickness (cm) W15
n Foundation crack fraction H0.01
Additional Information:
VERSION: 1.0 PAGE 5-7




RBCA SUMMARY REPORT Worksheet 8.2

Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed:  June 18, 1997
Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Page1 of 1
SSTL Calculation Option: HI

: : TR _{orHQ)
mw SSTL VALUES (2 3FT BGS) - 0 Option I: Site-Specific Screening Level
COMMERCIAL/INDUSTRIAL OR RESIDENTIAL RECEPTORS | Option 2: Individual Constituent Limits 10%andMCL .

QJ Option 3: Cumulative Constituent Limits

Instructions: Specify target visk limits upon which Tier 2 site-specific screening levels (SSTLs) are based. Identify exposure pathways evaluated at Tier 2 for site (M =
complete). Record site sample measurements for constituents of concern (COCs) and corresponding SSTL values for complete pathways. Identify minimum SSTL value for
each COC. Note whether site concentration exceeds minimim SSTL value.

SSTL RESULTS FOR COMPLETE EXPOSURE PATHWAYS (IR 15 COMPLETE)

. REPRESENTATVE | M Leaching | M VaporInhat. | Ml Vapor Inhal. | Minimum SW‘
CONSTITUENTS OF CONCERN conc. toGrdwtr. | Outdoor Air | Tudoor Air Value | Excgedeq?
CAS No, Name ' (mg/ke) (mg/kg) (mg/ke) (mg/ke) (me/ke)  |wrapgsh
71-43-2 Benzene 0 17 204 ugs 0.25 ]
Qa
' =]
Q
Q
a
=]
]
Q
Q
Q
Q

Note: 1) See Worksheet 4.3 for identification of Complete Pathways.
2) See Worksheet 4.5 for applicable Exposure Scenarios and Risk Goals.
3)  See Worksheet 5.4 for derivation of Representative Concentration for each COC in surface soil source zone.
TR = Target risk limit for excess lifetime carcinogenic risk,
HQ = Hazard quotient for individual constituent non-carcinogenic effects.
HI = Hazard index for cumulative constituent non-cascinogenic effects,
RS = Selected risk level not exceeded for pur compound present at any concentration in soil.

VERSION: 1.0 : PAGE 8-1




Worksheet 8.2

RBCA SUMMARY REPORT |

Site Name: Former Shell Service Station, WIC #204-6852-1108 Date Completed:  June 18, 1997
Site Location: 15275 Washington Avenue, San Leandro, California Completed By: Weiss Associates Pagel of 1
TL Calculztion Option: HI
) TR  (orHOQ)
QMNMIEB 8STL VALUES Option 1: Site-Specific Screening Level
: : - B QOption 2; Individual Constituent Limits 10< and MCL
Option 3: Cumulative Constituent Limits
Instructions: Specify target risk limits upon whick Tier 2 site-specific screening levels (SSTLs) are based. Identify exposure pathways evaluated ar Tier 2 for site (M
complete). Record site sample measurements for constituents of concern {COCs) and corresponding SSTL values for compieie pathways. Identify minimum SSTL value for eac
COC. Note whether site concentration exceeds minimum SSTL value.
SSTL RESULTS FOR COMPLETE EXPOSURE PATHWAYS (Ml iF COMPLETE)
REPRESENTATIV W Grdwtr 0 Vol 1o 8 Vol to Minimum SSTL
CONSTITUENTS OF CONCERN CONC. Ingestion Ambient Air | Indeor Air Value Excended?
CAS No. Name (mg/L) (mg/L) (mg/L) (mg/L) (/L) [uk tryes
71-43-2 Benzene 1.4 20 085 0.86 n
a
a
Q
a
0
a
a
a
a
Note;: 1)  See Worksheet 4.3 for identification of Complete Pathways.

2) See Worksheet 4.5 for applicable Exposure Scenarios and Risk Goals.

3) See Worksheet 5.6 for derivation of Representative Concentration for cach COC in groundwater source zone.
TR. = Target risk limit for £xcess lifetime carcinogenic risk,
HQ = Hazard quetient for individual constituent non-carcinogenic effects.
Hi = Hazard index for cumulative constituent non-carcinogenic effects.

>5 = At pure compound solubility, selected risk is not exceeded.

VERSION: [.0 PAGE 8-2




APPENDIX A

Parameters and caiculations for ssalaasing expesure pathways via benzene volatilization
.from soil &nd grovind water.

Parameters

The following soil properties were used in the calculations based on measurements for soil
samples collected at the site.

Soil bulk density: 2,000 kg/m3
Soil porosity: 0.25
Air content: 0.21
Water content: 0.04
Fraction organic carbon: 0.01

Following parameters were used in the calculation as site representative conditions.

Depth to contamination in soil: “#ft. . Boring SG-03-4-6

Vertical thickness of contaminated soil: 6 ft. 4 ft to minimum ground water
level at 10 fi.

Thickness of shallow aquifer: 10 ft. Maximum thickness based on

water levels.

ASTM default parameters were used for other variables.




Site Specific RBCA Tier 2 Analysis, Former Shell Service Station, WIC#204-6852-1108, 15275 Washinton Avenue, San Leandro, CA.

CALCULATIONS - Residential Receptor - Ground Water to indoor Alr 88TL « Benzene

WA Implemantation of Jdury model, from Sandars and Stem 1984,

Delault Chemical and Soil Values {symbol natation from ASTM for consistancy)

Sita Specific Paramsters (symbol notation consistent with Sanders and Stem)

ISourca Soil Specilic Parameters Corsar T4 Grund Water Concentration {mg/LY 9 {Max . bonzene concantration in last 4 gir}
Site Spac.  p, 2000 Bulk Density(kg/m*3) Co h 0.31 {g/m3} ) Conc * Kh' .
Site Spec. By, 0.21 Air Content (viv) L 2.29 Depth to Contamination {m) Lowes!t dapth to grotnd water = 6 {t
Site Spec. Bue 0.04 Water Content (vAv) \ J Thickness of Contamination Zone (m) Thicknass of saturated aguifer= 10 ft
Site Spec. & 0.25 Porosity (viv) A 167 Zane of nfluence, Building Area (m*2} Bldg 60'x30" (estimated building size)
Qb 168,56 Building Ventilation Rate (m*3/Mr) ht= 200 e¢m, vent rate = .00014/sec (ASTM)
Chemical Specilic Parametars | 15 lnhalation volume (m"3/day) 15 mr3/day (ASTM)
benzene Chemical Name
ASTM 84 H 0.222 Heruy's Constant _
Howard Thaif - 365 Contaminant Half Life (d) in GW, Howard 1991 Equation Parts a, band ¢ : a=x, b=y,c=z
ASTM D4 DY 9.30E-06 Air Dilfusion Coeflicient {m~g2/s)
ASTM 94 D™V 1.10E-09 Water Ditfusion Coefficient (m~2/s) .83 x=(In(2}/Thalf}*.5 {yr™-.5)
ISite Spec. L. 0.01 Organic Casbon Fraction 4 40E-01 y=L/(2'D*A5) (yrr.5)
ASTM 94 K, ' 0.038 Organic Carbon Partition Coefficient {m*3/Kg) 2 1.03E+00 z=(L+W)(2°D*" 5) (yr.5)
{Log Koc = 1.58)
calc, Jury D% 2.15E-07 Effective Diffuslon Coefficient (m”2/s} Integration Constants
Ics 0.301204 ICs={Co*A**D*"*.5)/(2*a"“Cb) (grams)
Fomulas Integration {you need to understand the ERF function when entering values here)
. 1
, 0D H+8,°D, )10,
D% = ( F K _+0_+0 H] 0.000% Lower Time Limit {yr) 3¢ Upper Time Limit {yr)
Prloclho + 00 +Vu 0.0 Sq 00t LTL (yr.5) 5.48 Sq root UTL (yr5)
y iz 2.08E+00 Term 1 2.08E+00 Term 1
exp(2yx)erf (x-\ﬁ + ———) -4,B1E-01 Term2 4.B1E-01 Tarm2
CoAl Vi
dose = 220b De
X
+exp(-2yx)erf (.h/!- - -!—] ‘
Vi Jr Site dose (mg)= 2896 = 1.6E-05 risk
Acceptable Dose {mgj = . 17885 = 1.0E-05 risk

JIR-W-INXLS 6/18/97

SSTL BACK-CALCULATION ON NEXT PAGE



CALCULATIONS - Residential Receptor - Ground Water to indoor Air SSTL - Benzene
Site Specific RBCA Tler 2 Analysis, Former Shell Service Station, WIC#204-6852-1108, 15275 Washinton Avenue, San Leandro, CA.
Backoalculate to acceplable concentration= SSTL

Defauit Chemical and Soil Values {symbol notation from ASTM far consistancy) Site Specific Parameters (symbol notation consistent with Sandsrs and Stem}

SSTL (California Dose Response)
Source Soil Specific Paramaters Conter 0.86 Ground Water Concentration {mg/L}
Sita Spec. p, 2000 Bulk Density(kg/m"3) Co 019 (g/m”3) Cone * Kh
Site Spec. 0, .21 Air Content {viv) L 229 Depth to Contamination (m) Lowest depth to ground water = 6 ft
Site Spec. O, 0.04 Water Content (viv} W 3 Thickness of Contamination Zone {m) Thickness of saturated aquiter = 10 ft
Site Spec. & 0.25 Porosity (viv} A 167 Zone of Influence, Building Area (m2) |Bldg 60'x30' (estimated building size}
[Qb 169 Buiiding Ventilation Rate (m"3/Hr) ht= 200 cm, vent rate = .00014/sec (ASTM)
Chemical Specific Parametars 1 15 Inhalation volume {m"3/day) 15 m"&/day (ASTM)
’ benzane Chemical Name
ASTMS4 H 0.222 Henury's Constant _
15+5 94 Thall 365 Contaminant Halt Life (d) in GW (Howard, 1891) Equation Parts a, b and ¢ : a=x, b=y c=2
ASTM B4 D™ 9.30E-06 Air Ditfusion Coefficient (m*2/s)
ASTM 94 D" 1.10E-02 Water Diffusion Coefficient {m"2/s) X . BI3E-D1 x={in(2)/Thall)A5 (yr~5)
Lsue Spec. o 0.01 Organic Carbon Fraction y 4.40E-01 y=L/{2"D*A.5) (yr.5)
ASTM 94 I, 0.038 Organic Carbon Partition Coefficient (m3/Kg) z 1.03E+00 z={L+W)H(2*D™A 5) (yr.5)
(Log Koc = 1.58)
calc, Jury ~ D' 2.15E-07 Effective Ditfusion Coaefficient (m"2/s) Integration Constants
|iCs 1.86E-01 ICs=(Co*A*I'D"" 5)/{2*a"Qb} (grams)
Formulas Integration {you need to undarsiand the ERF function application when entering valuas here)
VI3 pyair 1073 2
g (00D H 0, D, )!8,
bT = (p.f.K.+0,+8, H) 0.0001 Lower Time Limit {yr} 30 Upper Time Limil {yr)
Floe e T T Ta 0.01 8q roal LTL {yr.5} 5.48 Sq root UTL (yrh.5)
i 2,08E+00 Tearm 1 2.08E+00 Term 1
exp(2yx)erf (x,ﬁ + l) -4.81E-01 Term2 4.81E-01 Term2
CoAl Jr :
dose = 20b De
X
+exp(-2yx)erf [x r- l]
)l m Shedoss (mg)= 17885 = 1.0E-06 risk
Acceptable Doss {mg) = 17888 = 1.0E-05 risk

JIR-W-INXLS &/18497




CALCULATIONS - Residential Receptor - Soll to Quidoor Alr SSTL. - Benzene

Site Specific RBCA Tier 2 Analysis, Former Shell Service Station, WIC#204-6852-1108, 15275 Washinton Avenue, San Leandro, CA.

MAimpiamanlanon ddwmﬂnﬁ.kﬂn&anﬂsmsnﬁ&m 1994,

Default Chemical and Scil Values {symbol natation from ASTM for consistency)

Site Specific Parameters (symbol notation cansistent with Sandars and Stem)

Depth of unsaturated zone = from 4 to 10 = 6 fi

ISource Soll Specific Parameters Caci 12 Soil Concentration (mg/kg)
Site Spse.  p, 2000 Bulk Density(kg/m™3} Co 20 Soil Concentration by Volums {(g/m*3)
Site Spec. 0, 0.21 Air Contant {viv) L 1.22 Depth to Contamination (m}
Site Spac. B, 0.04 Water Content (v/v) Wioartical 1.83 Vertical Thickness of Contamination Zone {m)
Site Spec. 8, .25 Porosity (vv) W horizoniat 15 Width of Comamination Zone paraliel to wind (m) |[ASTM 95
Bai 2 Ambient Air Mixing Height {m) ASTM B85
Chemical Spacific Paramsters Ui 2.25 Ambient Wind Speed (mvsec) ASTM 95
benzene Chemical Name | 20 Inhalation volume {m"3/day) 20 m"3/day(ASTM)
ASTM 95 H 0.222 Henry's Constant _
ASTM 85  Thalf 115 Contaminant Half Life (d) Equation Parts a, b and ¢ ; a=x, b=y,c=2
ASTM 95 D 9,30E-06 Air Diffusion Coslficient (m"2/s)
ASTM 95 D™ 1.10E-09 Waler Dittusion Coalfficient (m"2/s) X 1.48E+00 x=(In(2)/Thalf}*.5 (yr-.5}
Site Spee.  fuc 0.07 Organic Carbon Fraction v 2.34E-01 y=L/(2'D"A5) (yr'.5)
ASTM 95 Ko 0.038 Organic Caibon Partition Coefficiant (mA3/Kg} z 5.86E-01 2=(L+W,pca)/(27D*A 5) (yr.5)
{Log Koc = 1.58) -
calc, Jury D™ 2.14783E-07 Effective Ditfusion Coefficient {m~2/s) Integration Constants
Ics - 1.35E-02 1C5={Ct Whorzoma' " (D™} (28 Uy *Bi) (grams)
Formutas .

” (BG‘IWJDH}H +8.""p_, ), 8, 2
C (PfuKet 8., v OLH)

, iz
exp (2 yx derf [“/‘— + %J
+exp(- Zy‘)”'f[xﬁ__\%J ST

i
dase = Cow!mnzamal‘ _JE .

2xU 8, . 7
exp (sz)er:f[x«/l-+ I}

+exp(—2zr)erf(x t—%] il

JIR-S-0UXLS 6&/18797

Integration {you nead to understand the ERF function application when antering values here)

0.0001 Lower Time Limit (yr) 30 Upper Time Limit (yr)
0.01 SqrootLTL (yr.5} 548 S5q root UTL (yrA.5)
2.00E+00 Term 1 2,00E+00 Term 1
-4 89E-01 Term2 4.99E-01 Tarm2
-5.68E+00 Term3 -5.68E+00 Term3
1.76E-01 Termd -1.76E-01 Tarm4
Site dose (my)= 87T = 4.89E-O7 rigk

Acceptable Dose (mg}= - 17885 =

1.00E-05 risk

SSTL BACK-CALCULATION ON NEXT PAGE




CALCULATIONS - Resldential Receptor - Sail to Qutdoor Al 8STL - Benzene
Site Specific RBCA Tier 2 Analysis, Former Shell Service Station, WIC#204-6852-1108, 15275 Washinton Avenue, San Leandro, CA.
Bankcalculaie to accapiable concentration= SSTL

Default Chemical and Soil Values (symbot natation trom ASTM for cansistency) Site Spacific Parameters (symbol notation consistent with Sanders and Stern)
] SSTL (California Dose Response)
Source Soil Specific Paramalars _ Croi 204 soil Concentration (mg/kg)
ASTM 95  p, 2000 Bulk Density(kg/m*3) Co 40% Soil Concentration by Volume (g/m3) using 2.0 density
ASTM95 6, 0.21 Air Content {viv) L 1.22 Deopth to Contamination {m} 4 ft
ASTM95 6., 0.04 Water Content (vAv) Woenica 1.83 Vedtical Thickness of Contamination Zong {m)  |Depth of unsalurated zone = from 4 to 10t = 6 ft
ASTM S5 6 0.25 Porosity (viv) Wi orizonzad 15 Width of Contamination Zona paraliel to wind {m) JASTM 95
Biai 2.0 Ambient Air Mixing Height {m) ASTM 95
Chemical Specific Parameters Uir 225 Ambiant Wind Speed (m/sec) ASTM 95
benzrens Chemical Name | 20 Inhalation volume (m*3/day) 20 m"Yday(ASTM)
ASTMSS H 0.222 Henry's Constant _
ASTM95  Thaif 115 Contaminant Half Life {d) Equation Parts a, b and ¢ : a=x, b=y,c=2
ASTMO5 D' 8.30E-06 Air Diffuslon Coefficient (m~2/s) ) :
ASTM S5 D" 1.10E-09 Water Diffusion Coefficient (m"2/s) ) B 1.48E+00 x=(In(2)/Thalf}».6 (yr~.5)
Cal EPA 1, 0.07 Qrganic Carbon Fraction ¥ 2.34E-01 y=LA2"0"'~5) (yra5)
ASTM 95 K, 0.038 Organic Carbon Padition Coeflicient (m*3/Kg) z 5.86E-01 z=(L+W)/{2*D*'A.5) (yr".5)
{Log Koc = 1.58)
calc, Jury p* 2.14783E07 Eflactive Diffusion Coefficient (m2/s) Integration Constants
lics 2.77E-01 ICs={Co*A*I'D*"A 5)/{2*a"Qb) {grams)
Fomulas Integration (you need to understand the ERF function application when entering values hara)
., (ewmuD.i,H + O“WHD“‘ )!ar :
= _ 0.0001 Lower Tima Limit (yr} 30 Upper Time Limit {yr)
(P.f.Ko+8,,+8,H) 0.01 Sq root LTL (yr*.5) 5.48 Sq roat UTL {yr.5)
3T 2.00E+00 Term 1 2.00E+00 Term 1
¥ -4 99E-01 Term2 4 899E-01 Term2
exp (2yx)erf [IJ; + —JT] -5.60E+400 Term3 -5.68E+00 Term3
1.76E-01 Term4 ~1.76E-01 Tarm4
¥y
+expl- 2y erf [X\/t_ - Tt-] Slte dose (mg)= 17865 = 1.0E-05 risk
dose = CoW yoicoma | JDe| YU Acoceptable Dosa (mg)= -~ 17885 = 1.0E-05 risk

2xUV . 8,

iz
CKP(sz)ﬂf[x\/t-+%J
+exp(-2uk4(xﬁ—-%}

Vi

JIR-S-QUXLE &/18/97



CALCULATIONS - Residentlal Receptor - Soll to Indoor Alr SSTL - Benzene

Site Specific ABCA Tier 2 Analysis, Former Shell Service Station, WIC#204-56852-1108, 15275 Washinton Avenue, San Leandro, CA.

- WA Irrpfmnmaﬂon of Jury model, from Sanders and Stem 1894,

Dofault Chemical and Soil Valuas (symbel notation from ASTM for consistency)

Site Specific Parameters (aymbol notation canslstent with Sarders and Stem)

Source Soil Specific Paramstars
Site Spac. p, 2000 Bulk Dansity(kg/m*3)
Site Spec. 8, 0.21 Air Content (viv)
Site Spec. By, 0.04 Water Content (v/v)
Site Spec. 6 0.25 Porosity (viv)
Chemical Specific Parameters

benzene Chemical Name
ASTM 94 H 0.222 Henry's Constant
ASTM 94 Thall 115 Contaminant Half Life {d)
ASTM 04 D% 9_30E-08 Air Diffusion Coefficient (m~2/s)
ASTM 94 D™ 1.10E-09 Water Diftusion Coefficient (m*2/s)
Site Spec. fo 0.01 Organic Carbon Fraction
ASTM 84 K, 0.038 Organic Carbon Partition Coefficient {m~3/Kg)

{Log Koc = 1.58)

calc, Jury D" 2.14783E-07 Effactive Diffusion Costlicient (m"2/s)

b6 & 451t dapth

using 2.0 density

f#t

Dapth of unsaturated zone =from 4 10 10 ft=6 ft
Bldg 80'x30' (astimated building size)

ht= 200 cm, vent rate = .00014/sec (ASTM)

15 m"/day(ASTM)

Formulas

Croi 10 Soll Concentration {mg/kg)
Co ‘ 20 Soil Concantration by Volums (g/m"3)
L 1.22 Dapth to Contamination {m)
W 1,83 Thickness of Contamination Zone {m)
A 167 Zong of Influence, Building Area (m"2}
Cb 189 Building Yentilation Rate (m*3/Hr)
I 15 Inhalation volume {m*3/day)

Equation Parts a,band ¢:a=x, b=yc=2
x 1.48E+00 x=(In{2)/Thall}»5 (yr*-.5)
y 2.34E-01 y=L/(2'D"'A5) {yn5)
2 5.88E-01 z=(L+W)/(2'D*'\.5) (yr".5)

Integration Gonstants

lics 1.09E+01 ICs={Co*A"I'D"'*.5)/(2*a"Cb) {nrams)

(0.*D" H+8,*°D,, )16,

D!.ﬂ' =
(p.:facxac +9»: +BusH)

) ]
exp(2yx)erf ['“ﬁ * 7-‘%]
+exp(-2yx)erf [‘r - %] i

2x

dose = C‘z; fDe

Intagration {you need to understand the ERF function application when entaring values here)

1E-04 Lower Time Limit (yr)

0.01 8q raol LTL (yrA.5) 5.48 Sq root UTL (y.5)

2.00E+00 Tarm 1 2,00E+00- Term 1
-4.99E-01 Tarmn2 4.99E-01 Term2
-5.68E+00 Tarm3 -5.68E+00 Term3
1.76E-01 Termd -1.76E-01 Term4
Sitedose{mg)= 70309 = 3.9E-04 risk
Acceptable Dose{mg)= 17885 o 1.0E-06 risk

30 Upper Time Limit {yr)

) exp(2zx)erf [fo + _Jz_?] ”

+ exp(—lzx)erf[.-:\ﬁ _:’_z}_) -

JIR-S-INKLS 61897

SSTL BACK-CALCULATION ON NEXT PAGE



CALCULATIONS - Residentlal Receptor - Soil to Indoor Alr 3STL - Benzene

Site Specific RBCA Tier 2 Analysls, Farmer Shell Service Station, WIC#204-6852-1108, 15275 Washinton Avenue, San Leancro, CA.

Backealoulate to acceptable concentration= SSTL

Defaull Chemical and Soil Valuas (symbot notation trom ASTM for conaistency)

Site Specific Parameters (symbel natation consistent with Sanders and Stem)

Source Soil Specific Parameters :
Site Spec. p. 2000 Bulk Density(kg/m*3)
Sita Spec. 8, 0.21 Alr Content (viv)
Site Spec. By, 0.04 Walar Content (viv)
LSite Spec. 8 0.25 Porosity (viv)
Chemical Specitic Parameters
benzens Chemical Name
ASTM 94 H 0.222 Henry's Constant
S+594 Thalf 115 Contaminart Half Life (d)
ASTM 94 D 9.30E-06 Air Diffusion Coefficient {m~2/s)
ASTM 94 D' 1.10E-09 Water Diffusion Coefficiant {m"2/s)
[Site Spec. f, 0.01 Organic Carbon Fraction
ASTM 94 K. 0.038 Organic Carbon Partition Coefficient (m*3/Kg)
{Log Koc = 1.58)
calc, Jury pef 2.14783E-07 Effective Diffusion Coelficient {(m*2/s)

SSTL {Callfornia Dose Response)

Cacit 0.25 Soil Concentration (mg/kg)

Co 0.508753 Soil Concentration by Volume {g/m*3)
L 1.22 Depth to Contamination {m})

W 1.83 Thickness ol Contamination Zona {m)
A 167 Zone of Influence, Building Area (m*2)
Qb 169 Building Ventilation Rate {m~3/Hr)

I

15 Inhalation volume (m3/day)

I-Equation Parts a, b and ¢ - a=x, b=y,c=z

3

1.48E+00 x=(In(2)/Thalf}».5 {yr*-.5)

Formulas

(emmuDanH + e“‘lltmﬂm)‘,‘9l z

DY =
'(p:fotxcar +em +emH)

exp(2yx)erf [x-\ﬁ + %) ”

+exp(-2yxlerf [x«fr_ - 7)'?-] m

CoAl
Fi = v Ded
o5e 2 Qb e

Xl

. it
exp(2zx)erf [x«f; + 5_‘—)

i +exp(—2;:)ei;f[x-\ﬁ - %) -

JIR-S-INXLS 6&/1897

v 2.34E-01 y=L/(2'D*™.5) (yrr.5)
z S.86E-01 z=(L+W)(2'D¥A 5} {yr.5)
integration Constants
|ics 2.77E-01 ICs=(Co*A'I"D"™" .5)/(2'a"Qb) (grams}

using 2.0 density

4 It

Dapth of unsaturated zone =from4to0 10k = 6 ft
Bldg 60'x30' (estimated building size)

hi= 200 cm, vent rate = .00014/sec (ASTM)

15 mA&/day(ASTM)

Integration {you need to understand the ERF function application when antering values hera)

1E-04 Lower Time Limit (yr}

30 Upper Time Limit {yr)

0.01 Sq ract LTL {yrt.5) ‘

5.48 Sq root UTL (yr.5)

2.00E4+00 Tarm 1 2.00E+00 Tarm t
-4.98E-01 Term2 4.99E-01 Term2
-5.68E+00 Term3 -5.68E+00 Term3
1.76E-01 Term4 -1.76E-01 Termd
She dosa (mg)= 17885 = 1.0E-05 risk
Accoptabio Dose {mgi= 17885 = 1.0E-05 risk




APPENDIX B

Parameters and calculations for evaluating exposure pathways via ingestion of benzene from
leachate to ground water and ground water.

Parameters

Saturated hydraulic conductivity: 3.5E-03 cm/sec

Ground water gradient: 4.0E-02

Effective porosity: 0.25

Distance to hypothetical water supply well in the shallow water-bearing zone:

180 ft. downgradient of site.

- ASTM default parameters were used for other variables.




RBCA TIER 1/TIER 2 EVALUATION Duiput Table-1
Site Name: Former Shell Service Station Job identification: B1-1227-72 Sofiware: GS! ABCA Spreadshest
Site Locallon: 15275 Washington Av., San LBate Completed: 618/87 Version: v 1.0
Completed By: wa
. : NOTE: values which difier fram Tier 1 default valuea are shown in beld italics and underiined,
DEFAULT PARAMETERS
Exposure Residential C clalindustrial Surface CommerclalAndustrial
Parameter Definition (Units) Adult (1-6yrs) {1-16 yrs) Chronlc Constretn Paramelers Definillon {Units) Rasidentlal Chronic Construction
ATc Averaging lime for carzinogens (yr) 70 t Exposure duration (yr) g 25 1
AT Averaging time for non-carcinogens {yr) 0 6 16 25 1 A Contaminated soil area (cr2} 2.2E+06 1.OE+08
BW Bady Waight {(kg) 70 15 3% 70 w Length of affecied soil parallel 1o wind [cm) 1.5E+03 1.0E+03
ED Exposura Duration {yr} 30 ] 16 25 1 W.gw Length of aHected soil paraflal 1o groundwater (¢ 1.5E+03
EF Exposure Frequency {dayslyr) 350 250 180 Uair Ambsient air velocity in mixing zone (trm/s) 2.3E+02
EF.Dem Exposure Fraquency for demmal exposure 350 as0 delta Air mixing zone height {crm) 2.0E+02
IRgw Ingastion Rate of Water (I/day) 2 1 Les Dafinition of surficial soils {cm) 1.0E+02
IRs Ingastion Rate of Soil (mg/day) 100 200 50 100 Pe Particulate areal emission rate {g/om™2/s) 2.2E-10
1Rad; Adjusted soll ing. rate (mgeyr/kged) 1.1E+02 B8.4E+01 .
iRa.in Inhalation rate indoor (m"3/day) 18 20 Groundiwater Dafinltion {(Unlis) Value
Ra.out Inhalation rate outdoor {m*3/day) 20 20 : 10 dalta.qw Groundwater mixing 20ne depth {cm) L0E+02
SA Skin surface area [damal) (amA2) 5.BE+D3 2.0E+03 B.BE+Q3 5.8E+03 I Groundwater infilration rate {emiyr) A0E+01
SAadj Adjusted dermal area {cm*2eyrkg} 2.1E+03 1.7E+03 Ugw Groundwater Darcy velocity {cmiyr) 44E+03
M Soil 1o Skin adherance factor 1 Ligw.tr Groundwater Transport velocity {crfr) 1.8E+04
AAFS Age adjustment o soil ingastion FALSE FALSE Ks Gaturated Hydraulic Conductivity(cm/'s) 3.5€-03
AAFd Age adjustment on skin surace area FALSE FALSE grad Groundwater Gradient {cr/cm) 4.0E-02
lax Use EPA tox data lor air {or PEL based) TRUE . Sw Wichh of groundwater source zona (om) 1,8E403
gwMCL? Use MCL as exposura limit in groundwater? TRUE Sd Degpth of groundwater source zane (cm} 3.0E+02
BC Biodegradation Capacdity (mg/L)
BID? le Binattenuatlon Considerad TRUE
phi.eff EHective Porosity in Watar-Bearing Unit 2.5E-01
foc.sat Fraction organic carbon in water-bearing unit 1.0E-03
Matrix of Exposed Persons to Residential CommercialAndustrial ‘
Complete Exposure Palhways Chronie Constretn Soil Detlnition {Units) Valua
Groundwater Pathways: . he Capillary zone thicknass {cm) £.0E+00
GW.i Groundwater Ingastion TRUE FALSE hv Vadosse zona thickness {om) 3.0E+D2
GW.v Volatilization to Outdoor Air FALSE FALSE tho Soil density {glcm”3) 2
GW.h Vapor tntruslon to Buildings FALSE FALSE foc Fractlon of organic carbon in vadose zone 0.01
Soll Pathways phi Soil porosity in vadose zone 025
Sv Volatites from Subsurface Soils FALSE FALSE Lgw Depth to groundwater {cm) . 3.0E+02
S8 Volatitas and Padticulate Inhalation FALSE FALSE . FALSE Ls " Depth to top of alfected soil (cm) 1.0E+02
55.d Direct Ingestion and Demal Contact FALSE FALSE FALSE Lsubs Thickness of aflected subsurface sails (cm) 2.0E+02
Sl Leaching to Groundwater from all Socits TRUE FALSE pH Soilgroundwater pH 6.5
S.b Intrusion to Buildings - Subsurface Seils FALSE FALSE capliiary vadose foundation
phi.w Vaolumetric water contert 0.342 0.04 0.12
phi.a Volumetric air content 0.033 21 0.26
Building Definition (Units) Rasldential  Commerclal
Lb Building velume/area ratio (cm) :
Matrix of Receptor Distance Residential Commerclalindustrial ER Building alr sxchangs rate {s-1)
and Location on- ot oif-site Distance On-Sita Distanca On-Slte Lerk Foundation crack thickness {cm)
eta Foundation crack fraction
aw Groundwatar receptor {cm) &5.56+03 FALSE S.5E+03 FALSE
S {nhalation receptor {cm) FALSE FALSE
Dlspersive Transport
Matrlx of ‘ Parameters Definition (Units) Resldsntlal _ Commerclal
Targel Risks tadividual Cumuliative Groundwater
ax Longitudinal dispersion coafficlent {cm) 5.5E+02
TRab Target Aisk (class A&B carcinogens) 1.0E-05 ay Transverse dispersion coeflicient (cm) 1.8E+02
TRG Target Risk {class C cancinogens) 1.0E-05 az Variical dispersion coefficient {cm) 2.7E+N
THQ Target Hazard Cuatierd 1.0E+00 Vapor
Opt Calculation Option (1, 2, or 3) 2 dey Transverse dispersion coefficient {cm)
Tier RBCA Tier 2 dez Vertical disparsion coefficiant {cm)

© Groundwater Servicas, Inc. {GS5I), 1995, All Righis Resesnved.



RBCA SITE ASSESSMENT Tier 2 Worksheet 9.3 |
Site Nama: Former Shell Service Station Completed By: wa
Site Location: 15275 Washington Av., San L eandro, CA Date Completed: 6/18/1997 10F 1
Calculation Option: 2

B MCL exposure limit?

Target Risk (Class A & B) 1.0E-5
O PEL exposure limit?

GROUNDWATER SSTL VALUES;_ - Target Risk (Class C) 1.0E-5

Target Hazarg Quotient 1.0E+0
“BSTL Results For Complete Exposure Pathways (*x* if Complata)
Representative . Groundwater Volatilization) Groundwater Volatilization|  Appficable | Excesdad
CONSTITUENTS OF CONCERN Concentration 4 ¥ Groundwater ingestion to Indoor Air to Quidoar Air SSTL ? Raquired CAF
Residential: | Commercial | Regudalory(MCL):} Resldential: Commercial: Residential Commercial:
CAS No. IName % 180 feat 180 feat 180 fesl {onv-site) (on-site} {on-site) {on-site} % "W" I yes| Qnly if “yes® left
71-43-2|Benzene 1480 | 1.7E+1 NA 2.0E+0 NA NA NA NA Y ) ] <1

Software: GS| RBCA Spreadsheet Serial: G-201-BPX-156

Version: v 1.0

© Groundwatar Services, Inc. (GSI), 1995. All Rights Reserved.




Site Name: Former Shell Service Station

RBCA SITE ASSESSMENT

Completed By: wa

Tier 2 Worksheet 9.2

Site Location: 15275 Washington Av., San Leandro, CA Date Completed; 6/18/1997 10F 1
Target Risk (Class A & 8) 1.0E-5 B MCL exposure limit? Calculation Option: 2
SUBSURFACE SOIL SSTL VALUES Targst Risk (Class C) 1.0E-5 O PEL exposure limit?
{> 3 FT BGS) Targat Hazard Quotiant 1.0E+0
- Sﬂ'ﬁ.ﬂmlh For Complete Exposure Pathways ("x” i Complets)
Representative Soil Volatilization ta Soil Volatilization to Applicable | Exceaded
CONSTITUENTS OF CONCERN Concentration ¥ X | - Soll Leaching to Groundwater Indoor Alr Qutdoor Air SSTL ? Required CRF
| ‘ Residential: | Commercial: | Aegulatory(MCL}:] Residantial: | Commercial: | Residential: | Commercial: '
CAS No. Name % 180 fast 180 feet 180 fest {on-site) {on-site) {on-site) {on-site) o yes| Only if “yes” left
71-43-2|Benzens 1.0E+1 1.5E+2 NA 1.7E+1 NA NA NA NA 1. 7841 o <1

® Groundwater Services, Inc. (GSI), 1995. All Rights Resarvad.

Softwara: GS| RBCA Spreadsheet

Version: v 1.0

Senal: G-201-BPX-156




APPENDIX C

Well Screen Intervals

Former Shell Service Station
15275 Washington Avenue
San Leandro, California
WIC #204-6852-1108

Well Screen Interval Comments

S-1 4.0-19.0

S-2 : 4.0-18.5 Destroyed during UST removal
S-3 4.0-16.5

S-4 4.0-18.0 Destroyed during UST removal
S-5 3.5-18.5

S-6 3.0-24.5

S-7 30-245

S-8 30-245

S-9 3.0-18.0

S-10 3.0-18.0

S-11 3.5-25.0

S-12 3.0-245

S-13 4.0-24.0

S-14 4.0-24.0

S-15 4.0-24.0

S-16 4.0-24.0

S-17 4.0-24.0

S-18 4.0-18.0

SR-1 6.5-21.5

FSHELLY RRBUATIERNCALLIWELLINFO.DOC




