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GeoStrategies Inc.

December 13, 1993

Mr. Michael Whelan

ARCO Products Company
Post Office Box 5811

San Mateo, California 94402

Subiject: ADDITIONAL REMEDIAL INVESTIGATION AND INTERIM
REMEDIAL ACTION PLAN for ARCO Station 5387, 20200
Hesperian Boulevard, San Lorenzo, California.

Mr. Whelan:

As requested by ARCO Products Company (ARCO), GeoStrategies, Inc.
{GSI) performed an additional remedial investigation at ARCO Station
5387 located at 20200 Hesperian Boulevard in San Lorenzo, California.
This investigation was performed to evaluate the feasibility of vapor
extraction/air sparging as a method for remediation of soil and
groundwater at the subject site. This report presents the resuits of this
investigation, as specified in the Work Plan {(GSI, March 14, 1993).
Additionally, this report presents the interim remedial action plan (RAP) for
the interim remediation of onsite hydrocarbon-impacted soils and
groundwater for the subject site. The work performed for this
investigation included: drilling six soil borings; collecting and describing
soil samples from the borings; constructing one groundwater recovery
well (AR-2}, one air-sparging well {AS-1), one dual completion air-
sparging/vapor extraction well {(AS-2) and three vapor extraction wells
(AV-1 through AV-3} in the borings; surveying AR-2 for wellhead
elevation; development and sampling of groundwater recovery well AR-2;
submitting soil and groundwater samples for laboratory analyses; -
performing twa wvapor extraction tests and two air sparging/vapor
extraction tests; and preparing this report presenting field procedures,
results and conclusions of this investigation. Field wark was performed
to comply with current State of California Regional Water Quality Control
Board - San Francisco Bay Region {CRWQCB) and Alameda County Health
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Care Services Agency (ACHCSA) guidelines. GSI Field Methods and
Procedures were presented in the GSI Work Plan dated April 26, 1991.

SITE BACKGROUND

General

ARCO Station 5387 is an operating service station located at the
southeastern corner of the intersection of Hesperian Boulevard and West
Sunset Drive in San Lorenzo, Califarnia, as shown on Plate 1, Vicinity
Map. The site is located in an area of commercial and residential
development, and is a relatively flat asphalt- and concrete-covered lot at
an elevation of approximately 38 feet above mean sea level. Pertinent site
features include four service islands, a station building, and four gasoline
underground storage tanks (USTs) located in the southeastern portion of
the site. Pertinent site features are shown on Plate 2, Site Plan.

Regional Geol nd Hydrogeolo

The site is located within the San Francisco Bay Plain approximately 2.5
miles east of San Francisco Bay and approximately 0.2 miles north of
Sulpher Creek in San Lorenzo, California. The area is underlain by
Holocene-age alluvial deposits consisting of unconsolidated, moderately
sorted, fine grained sand and silt, with clayey silt and occasional thin beds
of coarse sand (Helley, H.J. and others, 1979). Cross section A-A’ (Plate
3) and cross section B-B’ (Plate 4) show the local geology underlying the
site generated during previous subsurface investigations.

PREVIOUS ENVIRONMENTAL WORK

Subsurface Environmental investigation

In August 1986, Groundwater Technology Inc. (GTH drilled four
exploratory soil borings (SB-1 through SB-4) and installed three
ground-water monitoring wells {MW-1 through MW-3). Concentrations of
TPH-G in the 9-9.5 foot soil samples from borings SB-2, SB-3 and SB-4
were reported as 49, 42 and 20 parts per million {(ppm), respectively, and
reported as none detected {ND) in soil samples collected from borings
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$B-1 and MW-1 through MW-3. Results from this phase of the
investigation are presented in a GTI report dated August 21, 1986.

In October and December, 1991, GSl installed four additional groundwater
monitoring wells (A-4 through A-7). Total Petroleum Hydrocarbons
calculated as Gasoline (TPH-G} were detected in soil from boring A-4 at
a depth of 10 fbg at a concentration of 24 ppm. The remainder of the soil
samples were reported as none detected (ND) for TPH-G. Results from
this investigation are presented in a GSI Monitoring Well Installation
Report dated March 6, 1992.

in August 1992, GSlI installed two offsite groundwater monitoring wells
(A-8 and A-8) and one groundwater recovery well (AR-1) at the site.
TPH-G was detected in the soil samples from boring AR-1 collected at
depths of 10.0 and 14.5 fbg at concentrations of 1.0 ppm and 8.8 ppm,
respectively. TPH-G was reported as ND for soil samples collected from
offsite borings A-8 and A-9. Results of this investigation are presented
in a GSI Continuing Site Assessment/Quarterly Monitoring Report dated
December 21, 1992,

One offsite downgradient exploratory soil boring was drilled and
completed as groundwater monitoring well A-10 on November 18, 1992.
Two soil samples collected at 13.0 and 16.5 fbg were selected for
chemical analysis. TPH-G and BTEX were reported as ND for each
sample. Results of this investigation are presented in a GS| Quarterly
Monitoring/Well Installation Report dated January 29, 1993.

GSI drilled six onsite exploratory soil borings and installed recovery well
AR-2, vapor extraction/air sparging well AS-1, and air sparging well AS-2.
in these borings on March 16 and 17, 1993. TPH-G was detected in 8 of -
the 12 samples analyzed at concentrations ranging between 1.0 ppmand
32 ppm. Benzene was identified in 9 of the 12 samples analyzed at -
concentrations ranging between 0.010 ppm and 0.12 ppm. Results from
this investigation are presented in this report.

Maonitoring well and soil boring locations are shown on Plate 2. Soil
chemical analytical data are summarized in Table 1, Historical Soil
Analyses Data.
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Aquifer Pumping and Recovery Tests

The 4 hour step-drawdown and 24 hour constant rate aquifer tests were
performed utilizing recovery well AR-1 on October 13 and 14, 1992. The
tests were performed to assess the feasibility of utilizing recovery well
AR-1 to achieve hydrodynamic control of groundwater for extraction of
petroleum hydrocarbons from the first encountered water-bearing zone.

Water-level measurements were obtained from recovery well AR-1 and
monitoring wells MW-1 through MW-3 and A-4 through A-9 prior to
conducting the test to establish baseline data as shown on Plate 8, Water
Level Map Prior To Pumping.

Step-Drawdown Test

Well AR-1 was pumped at incrementaly increased discharge rates to
establish an optimum long term discharge rate. The step-drawdown test
consisted of four steps: for durations of 60, 20, 86, and 46 minutes,
respectively. Discharge rates (Q) for steps oneg, two, and three were 2.0,
4.0, and 3.0 gallons per minute (gpm), respectively. Step four was the
recovery step. An evaluation of the step-drawdown test data from a time
versus drawdown plot suggested that a pumping rate of 3 gpm would be
the optimal discharge rate for the constant rate test.

Constant Rate Test

Recovery well AR-1 was pumped for a total of 1480 minutes at a
constant rate of 3.0 gpm. Maximum observed drawdown in the pumping
well was 12.061 feet. Maximum observed drawdowns in the pumping
well and observation wells, and distances to the respective observation
wells are summarized in Table 4, Constant Rate Test Results.

Calculated transmissivity values (T} from the field data plots using the
Jacob Method {Jacob, 1950) ranged between 4147 gailons per day per
foot {gpd/ft) to 11,000 gpd/ft. Storativity (s) ranged between 1.09 x 10
and 9.92 x 102, Storativity values appear to represent an aquifer that is
unconfined to semi-confined. These data results are summarized in Table
4.
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To further evaluate aquifer test data, GSI utilized the Graphical Well

Analysis Package (GWAP) software to analyze test data using the Theis

Method (Hantush and Jacob, 1955). Transmissivity values for Wells MW-
| 1 through MW-3 and A-4 through A-9 ranged between 3769 gpd/ft and
9261 gpd/ft. Storativity values for these wells ranged between 2.13 x
10* and 1.35 x 10", These results appear to be relatively consistent with
the Jacob method calculations performed using the field data plots.

Well Influence

Data collected from the pumping and observation wells at the end of the
1480 minute constant-rate aquifer test were used to construct a water-
level drawdown map for the site as shown on Plate 9, Water Level Map
After Pumping Weil AR-1. Drawdown was measured in each observation
well and ranged between 0.08 and 0.47 feet below initial water-levels.

- The maximum extent of influence observed in Well A-7, approximately 80
feet from pumping well AR-1. The radius of influence most likely is
greater in the downgradient direction as shown on Plate 9. The cone of
depression created by pumping recovery well AR-1 appeared to equilibrate
during the constant rate test, indicating that a longer pumping duration
may not produce a greater area of well influence.

Well Efficiency

The well efficiency was calculated using step drawdown test data as
described by Todd (1980). Well efficiency was calculated to be
approximately 16.5% at a constant discharge rate of 3 gpm. Low well
efficiency of Well AR-1 may be a function of the fine grained nature of the
aguifer in the area around the well.

Quarterly Sampling

Quarterly groundwater monitoring and sampling of site wells began in
December 1991. Cumulative depth to water (DTW) measurements,
wellhead elevations, groundwater elevations, and subjective observations
of floating product on the groundwater are summarized in Table 2,
Historical Water-Level Data. Free product or product sheen has not been
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observed in monitoring wells at the site since quarterly monitoring began
in December 1991,

The local groundwater gradient has fluctuated from 0.002 to 0.005.
Groundwater flow direction has varied from north to west. Plate 5,
Potentiometric Map, is a graphic interpretation of groundwater elevations
at the time of the third quarter 1993 sampling.

Concentrations of TPH-G and BTEX have remained nondetectable in
monitoring wells A-6, A-8, and A-9 since the quarterly monitoring began.
Concentrations of TPH-G for other wells ranged from nondetectable (less
than 50 parts per billion [ppb]) to 44,000 ppb. Historical groundwater
analysis data is presented in Table 3, Historical Water Quality Database.

Graphic interpretations of the extent of TPH-G and Benzene in
groundwater on August 12, 1993 are shown on Plate 6 TPH-G
Isoconcentration Map, and Plate 7, Benzene Isoconcentration Map.

ADDITIONAL REMEDIAL INVESTIGATION
Drilling

A well construction permit was acquired from the Alameda County Flood
Control and Water Conservation District, Zone 7 (ACFCWCD) prior to
drilling at the site. A copy of the permit is included in Appendix A. Six
onsite exploratory soil borings (AR-2, AS-1, AS-2, A-A, A-B, and A-C)
were drilled on March 16 and 17, 1993, using a truck-mounted drilling rig
and hollow-stem augers. A GSI geclogist observed the drilling, described
the encountered soils using the Unified Soil Classification System (ASTM
D 2488-84) and Munsell Color Chart, and prepared a lithologic log for
each boring. Borings AR-2, AS-1 and AS-2 were drilled to the total
depths of between 31} and 35 fbg and recovery well AR-2, vapor
extraction/air sparging well AS-1VE/AS-1, and air sparging well AS-2 were
constructed in these borings, respectively. Borings A-A through A-C were
drilled to the total depth of 15 fbg. Vapor extraction wells AV-1 through
AV-3 were constructed in these borings.
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The soils encountered beneath the site consisted primarily of clay, silt,
silty sand, sand, and minor gravel to the total depth explored of 35.0 fbg.
Groundwvater was first encountered between 12.0 and 13.5 fbg within the
layer of siit grading to siity sand toward the bottorm of the layer.
l.ocations of the borings/weils are shown on Plate 2. Exploratory boring
logs are presented in Appendix B.

|
| Soil Sampling
i
i

Soil samples were collected from the borings at five-foot intervals using
a modified California split-spoon sampler fitted with stainless steel sample
tube liners. Soil samples retained for chemical analyses were sealed on
both ends with aluminum foil and plastic end caps. Samples were labeled,
entered onto a Chain-of-Custody form, and transported in a cooler with
blue ice to Sequoia Analytical (Sequoia), a State-certified environmental
laboratory (Hazardous Waste Testing Laboratory #1210} located in
} Redwood City, California.
|
|
\

An QOrganic Vapor Monitor {OVM) photoionization detector was used to
perform head-space analyses on soils from each sample interval, as a
reconnaissance-level field test to evaluate the presence of hydrocarbons
in the soil. OVM readings are presented on each boring log {Appendix B).

Well Construction

| Recovery well AR-2 was constructed in a 12-inch-diameter boring using

| 6-inch-diameter Schedule 40 polyvinyl chloride (PVC) blank well casing

| and 6-inch-diameter 0.020-inch wide machine-slotted continuous wrap

| carbon and stainless steel well screen. Well screen extends from 5 fbg

| to 35 fbg. Lonestar #2/12 graded sand was placed across the entire

| screened interval and extends 1 foot above the top of the well screen. A
¥2-foot thick bentonite seal was placed above the sandpack and hydrated
with clean water. A neat cement seal was placed from the top of the
bentonite to approximately 1 foot below ground surface. An underground
vault box, set in concrete, was installed over the top of the well. The
screen length for this well was extended to 5.0 fbg to facilitate the wells’
potential use as a dual groundwater/vapor extraction well.
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Well AS-1 was completed as a dual air-sparging/vapor extraction well in
a 12-inch diameter baring. The air-sparging well was constructed using
1-inch-diameter Schedule 40 PVC blank casing and 1-inch-diameter
0.020-inch machine-slotted PVC well screen. Well screen for the air-
sparging well extends from 33 to 35 fbg. Lonestar #2/12 graded sand
was placed across the entire screened interval of the well and extends ¥z
feet above the top well screen. Approximately one foot of bentonite was
placed above the sandpack, followed by a 16%-foot seal. The vapor
extraction well was constructed using 2-inch-diameter Schedule 40 PVC
blank well casing and 2-inch-diameter 0.060-inch continuous wrap well
screen. Well screen for the vapor extraction well extends from 5% to 15
fbg . Lonestar Coarse Aquarium Sand was placed above the bentonite and
extends )z feet above the top of the vapor extraction well screen. A neat
cement seal was placed from the top of the bentonite to approximately 1
foot below ground surface. An underground vault box, set in concrete,
was placed over the top of the wells. A waterproof locking cap and lock
was placed on each of the well casings.

Air-sparging well AS-2 was completed in an 8.0-inch-diameter boring
using 1-inch diameter Schedule 40 PVC blank well casing and 0.020-inch
wide machine-slotted PVC well screen. Well screen extends from 28 to
30 fbg. Lonestar #2/12 graded sand was placed across the entire
screened interval and extends ¥ feet above the top of the well screen.
A 12%-foot bentonite seal was placed above the sandpack and hydrated
with clean water. A neat cement seal was placed from the top of the
bentonite to approximately 1 fbg. An underground vault box, set in
concrete, was installed over the top of the well. A waterproof locking
well cap and lock were placed on the well casing.

The vapor extraction welis AV-1 through AV-3 were constructed in

10-inch-diameter borings using 4-inch diameter Schedule 40 PVC blank
casing and 4-inch-diameter 0.020-inch (AV-1 and AV-2) an 0.060-inch
{AV-3) continuous wrap PVC well screen. Wells AV-1 and AV-3 were
screened from 5 to 15 fbg, and well AV-2 was screened from 7 to 15
fbg. Lonestar Coarse Aquarium Sand was placed across the entire
screened interval in each vapor extraction well and extends ) feet above
the top of the well screen. A % -foot thick bentonite seal was placed
above the sandpacks and hydrated with clean water. A neat cement seal
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was placed from the top of the bentonite to approximately 1 foot below
ground surface. An underground vault box, set in concrete, was placed
over the top of each well. A waterproof locking cap and lock was placed
on each well casing.

Well completion details are presented with the exploratory boring logs in
Appendix B.

Recovery Well Development and Sampling

Recovery well AR-2 was deveioped on March 19, 1993, by Gettler-Ryan
Inc. (G-R). G-R purged and sampled the well on March 30, 1993.

LABORATORY ANALYSES

Soil Samples

Soil samples were analyzed for TPH-G according to EPA Method 8015
(Modified}, and BTEX according to EPA Method 8020.

Soil chemical analytical data are summarized in Table 1. Two soil samples
collected from depths of 10.0 and 15.0 fbg from each boring were
submitted for chemical analyses. TPH-G was detected in 8 of the 12
samples analyzed at concentrations ranging between 1.0 ppm and 32
ppm. Benzene was detected in 9 of the 12 samples analyzed at
concentrations ranging between 0.010 ppm and 0.12 ppm. The soil
chemical analytical report and Chain-of-Custody Form are presented in
Appendix D.

Groundwater Samples

The groundwater samples collected from well AR-2 were analyzed for
TPH-G and BTEX.

TPH-G was detected in the groundwater sample collected from well AR-2
| at a concentration of 390 ppb. Benzene was detected in this sample at
| a concentration of 4.1 ppb. Chemical analytical resuits for Well AR-2 are

presented in Table 2. The G-R Field Data Sheets and Sequoia
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Groundwater Analytical Report and Chain-of-Custody are presented in
Appendix E.

VAPOR EXTRACTION/AIR SPARGING TESTS
Field Pr r n bservations

GSl performed two vapor extraction tests (VET) and one vapor
extraction/air sparging test (SVET) at the site on March 24, 1993. A
fourth VET was performed on August 13, 1993 at the site. These tests
were performed on four distinct groups of wells. Pressures were
monitored with a Remote Sensor Module (RSM) connected to the
observation wells for Tests 1 through 3. Dial manometers and magnahelic
gauges were used to measure pressures during Test 4. Hydrocarbon
concentrations in the effluent stream from the vapor extraction wells were
monitored in the field using a Horiba Infrared Analyzer or OVM. Vacuum
applied on the extraction wells during the tests was measured in inches
of water column (in. H,0). Tests 1 and 4 employed vapor extraction only;
Tests 2 and 3 employed both vapor extraction and air sparging.

Test 1:

Vapor extraction was performed on well AV-3 while pressures were
monitored on wells A-4 and AV-1. Pressure, flow rate and hydrocarbon
concentration were recorded at 15 minute intervals during the test. Field
data obtained during Test 1 are summarized in Table 4 and depicted on
Plate 10.

Test 2:

Vapor extraction was performed on well AV-1, air sparging was performed
on well AS-1 and pressures were monitored on wells AR-1, MW-1, MW-3
and the vapor extraction casing in well AS-1 (AS-1VE). Pressures, flow
rates and hydrocarbon concentrations were recorded at 15 minute
intervals during the test. Vapor extraction was conducted for the duration
of the test. Air sparging was initiated after the vapor extraction flow had
stabilized. After the flows and pressures stabilized again, the air sparging
was discontinued and only vapor extraction was conducted for the

10
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duration of the test. Field data obtained during Test 2 are summarized in
Table 5 and depicted on Plates 11 and 12.

Test 3:

Vapor extraction was performed on well AR-1, air sparging was performed
on well AS-2, and pressures were monitored in wells AR-2, AS-1 and
MW-2. Pressures, flow rates, and hydrocarbon concentrations were
recorded at 15 minute intervals. Field data obtained during Test 3 are
summarized in Table 6 and depicted on Plates 13 and 14.

Uponinitiation of Test 3, water was inadvertently extracted from well AR-
1. Vapor extraction pressure was reduced to approximately 50 in. H,0O
to eliminate water extraction. Vapor extraction was conducted for the
duration of the test. Air sparging was then initiated after the vapor
extraction flow had stabilized. After the flows and pressures stabilized
again, the air sparging was discontinued and only vapor extraction was
conducted for the duration of the test. Initially, the sparging flow was too
low to be measured (below 1 cubic foot per minute [cfm]), and sparging
flow gradually increased to 1.7 cfm near the end of the test.

Test 4:

Vapor extraction was performed on well AR-2 while response pressures
were monitored on wells A-b, A-7, A-9, MW-2, AR-1 and AS-1. To
estimate radius of influence, magnehelic vacuum gauges vwere installed on
adjacent vapor wells and groundwater wells to measure induced vacuum
response (a secondary indicator of subsurface airflow). The magnehelic
gauges were capable of measuring differential pressures as low as 0.01
in. H,0. Pressure, flow rate and hydrocarbon concentration were
recorded at 6 to 31 minute intervals during the test. The data collected
for observation well AR-1 appeared to be incorrect due to a
malfunctioning gauge. Field data obtained during Test 4 are summarized
in Table 7 and depicted on Plates 15 and 16.

11
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Laboratory Analyses of Air Samples

Air samples were collected from wells AV-3, AV-1, AR-1 at the end of
Tests 1 through 3, respectively, and from well AR-2 at the beginning and
end of Test 4. Samples were aiso collected for analyses for lead content
from the vapor extraction flow during Test 1 through 3.. The lead
sampling procedure involved a small fraction of the vapor extraction flow -
{18 to 20 ft’/hr) being directed through a Millipore filter for the duration .»
of each test. A new filter was used for each test. The air samples and
filter tubes were sent to Sequoia for analysis. The air samples were
analyzed for TPH-G according to EPA Method 8015 (Modified) and BTEX
according to EPA Method 8020. The filter tubes were analyzed for
arganic lead using California LUFT Manual (12/87) Method.

Laboratory reports and Chain-of-Custody Forms are included in Appendix
F.

Discussion of Tests Results

During Test 1, field monitored hydrocarbon concentrations continually
decreased in the vapor extraction influent flow from well AV-3.
Observation well A-4 indicated vacuum response but there was no
measurable vacuum response in observation well AV-1. This may be due
to short-circuiting of air through the existing tank pit area between
extraction well AV-3 and well AV-1,

During Test 2, observation wells AR-1, MW-1, MW-3 and AS-1VE
appeared to be unaffected by vapor extraction. However, wells MW-3
and AS-1VE showed positive pressure changes after sparging was
combined with vapaor extraction. Wells AR-1 and MW-1 only began to
become affected shortly after cessation of sparging, and, then showed
effects until the end of the test.

Sparging increased the apparent hydrocarbons removal rate by
| approximately 75% during Test 2. Field measurements of hydrocarbon
concentration rates without sparging (vapor extraction only) and with
sparging for the four tests are presented in Table 8.

12
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During Test 3, an initiai field measurement of the vapor extraction flow
showed hydrocarbon concentrations of approximately 2,690 parts per
million by volume (ppmv). Water entered the extraction well during
testing. Hydrocarbon concentrations were much lower, possibly due to
the presence of water in the soils introduced into the vadose and capillary
fringe zones. Hydrocarbon concentrations increased sharply just prior to
initiating sparging. This increase may indicate that the soil in the vicinity
of well AR-1 was drying (Plate 13). The decrease in measured
hydrocarbon removal rates {from the vapor extraction flow) during the
sparging portion of Test 3, which may indicate the short-circuiting of
sparge air between sparging well AS-2 and the extraction well AR-1. The
measured pressures in observation wells AS-1VE and AR-2 showed no
effect. Well MW-2 showed positive pressure changes ranging from 0.3
to 1.3 in H,0 during Test 3 which may be a resuit of gauge malfunction.

Hydrocarbon removal rates during Test 3 are indeterminate because
concentrations did not stabilize during the test. The increase in measured
hydrocarbon concentrations at the end of the vapor extraction-only and
after cessation of the sparging portions of Test 3 may indicate that the
soils were drying.

During Test 4, field monitored hydrocarbon concentrations initially
increased from 11600 ppmv to 13920 ppmv, and then continually
decreased in the effluent from well AR-2. A vacuum response ranging
from 0.12 to 0.25 in. H,0 was observed in well MW-2. Observation wells
AS-1VE, A-7 and A-9 showed smalier amounts of vacuum response,
ranging from 0.015 to 0.160 in. H,0. Positive pressure changes (up to
2.80 in. H,0) were cbserved in observation well A-5.

Discussion of Laboratory Analytical Results for Air Samples

Laboratory analytical resuits for air samples indicated TPH-G
concentrations ranging from 790 parts per million per volume (ppmv) in
the sample collected from well AR-1 at the end of Test 3 to 10,000 ppmv
in the sample collected from well AR-2 at the beginning of Test 4. Lead
was not detected (less than 1 microgram) in any sample.

13
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Vapor Extraction Radius of Influence Estimate

Utilizing induced vacuum and distance measurements obtained during the
VET, an effective radius of influence (RCI) was estimated for the vapor
extraction test points at the site. The effective ROl has been defined as
the radial distance from a vapor extraction well at which recorded vacuum
levels suggest that subsurface air flow occurs and is presumed to be
sufficient for remediation.

Vacuum readings decrease exponentially with distance given the following
assumptions: steady state, radial flow; and homogeneous, isatropic flow
media. Although no soils are truly homogeneous, these assumptions are
allowed given that true 3 dimensional soil characteristics are not fully
defined.

To calculate an effective radius of influence, monitoring well vacuum
response is plotted versus distance from the extraction well on semi-log
paper. Using statistical analysis techniques, a best fit exponential
function is calculated to fit the observed data and appears on semi-log
paper as a straight line. Where this function crosses a vacuum response
threshold is presumed to be the effective ROl for the extraction well.

Based on past experience, GSI generally assumes that an induced vacuum
of 0.2 inches of water column should be sufficient to induce subsurface
airflow within the zone of influence. The radial distance corresponding to
an induced vacuum of Q.2 is interpolated to be the effective ROI for the
given extraction well at the applied vacuum.

VET number 4 was the only vapor extraction test performed at this site
during which enaugh pressure response wells were maonitored to give an
accurate representation of induced vapor extraction vacuum respose. The
induced vacuum response values for the response wells and their
respective distances to the extraction well were plotted on semi-log paper
(see Plate 17) and a best exponential function was calculated. The
distance from the extraction well where 0.2 inches of water column is
estimated to occur by the best fit exponential function is approximately
24 feet. A conservative estimate for the effective ROI for this site is
therefore approximately 20 feet.

14
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SUMMARY OF SOIL AND GROUNDWATER CONTAMINATION
Extent of Hydrocarbon Impacted Soil

The lateral extent of hydrocarbon impacted soil beneath the site is
presented on the geologic cross sections, Plates 3 and 4. The majority of
gasoline impacted soil appears to be in the southern and southwestern
portion of the site, adjacent to and downgradient of the existing gasoline
USTs. Hydrocarbonimpacted soils are encountered between 9 to 17 fbg,
with the highest concentrations encountered near the capillary fringe. The
lateral extent of gasoline hydrecarbons in the soil at the subject site
appears to be delineated to nondetectable levels except the southern and
eastern vicinity of the site.

The presence of hydrocarbon impacted soil in the capillary fringe at the
eastern corner of the site (upgradient to the existing USTs) might be due
to an offsite source.

Extent of Hydrocarbon Impacted Groundwater

The lateral extent of gasoline hydrocarbons in the groundwater has been
delineated to nondetectable concentrations of TPH-G (less than 50 ppb)
in the northern and southern vicinity of the site. Plates 6 and 7,
respectively, depict TPH-G and benzene concentrations in groundwater
based on the August 12, 1993 sampling event (see Table 3}. The lateral
extent of gasoline hydrocarbons in the groundwater is not delineated in
the western {downgradient} and in the eastern (generaily upgradient and
crossgradient) vicinity of the site, as indicated by the presence of TPH-G
in offsite wells A-10 and A-4. The presence of hydrocarbons in well A-4
{located upgradient to the existing UST’s) may indicate an offsite source.

The results of this investigation are presented below:

o Six exploratory borings (A-A, A-B, A-C, AS-1, AS-2, and AR-2)
were drilled on-site on March 16 and 17, 1993, and completed as
vapor extraction wells AV-1 through AV-3, vapor extraction/air
sparging well AS-1, air sparging weli AS-2, and recovery well AR-2.
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. The lithology of the borings consisted primarily of silt, silty sand,

sand and minor clay to the total depth explored of 35.0 feet below
ground surface (fbg). Groundwater was first encountered in the
borings at depths of between 12.0 and 13.5 fhg.

. Laboratory analytical results for soil samples collected from borings
A-A, A-B, A-C, AS-1, AS-2, and AR-2 at depths of 10 and 15 feet
reported the presence of TPH-G in 8 of the 12 samples analyzed at
concentrations ranging between 1.0 ppm and 32 ppm. Benzene
was identified in 9 of the 12 samples analyzed at concentrations
ranging between 0.010 ppm and 0.12 ppm.

. Laboratory analytical results for groundwater samples collected
from recovery well AR-2 reported 390 ppb TPH-G and 4.1 ppb of
benzene.

. Air sparging/vapor extraction appears to be a viable remediation

aiternative for the remediation of gasoline hydrocarbons from onsite
soils and groundwater. Air sparging appears to increase the
hydrocarbons removal rate as indicated by Test 2 resuits.
However, the radius of influence appears to be limited (estimated
at approximately 20 feet) and more vapor extraction and air
sparging wells may need to be installed to cover all hydrocarbon
impacted areas.

DESCRIPTION OF PROPOSED INTERIM SOIL AND GROUNDWATER
REMEDIATION SYSTEMS

The proposed vapor extraction system (VES) and groundwater remediation
system will function as an interim remedial measure for onsite
hydrocarbon-impacted soils and groundwater beneath the site. The
proposed interim soil and groundwater remediation systems will consist
of a combined vapor extraction and air sparging system. Alternatively, in
the event the air sparging is not effective, the interim soil and
groundwater remediation systems will consist of a vapor extraction
system and groundwater recovery system.
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Upon installation and operation of the systems, the effectiveness of the
remedial systems will be reassessed. The installation of additional vapor
extraction wells, air sparging wells, or groundwater recovery wells may
be necessary.

Interim VES System

The VES will be installed and operated in two phases. The first phase will
consist of an internal combustion engine {ICE) connected to wells AV-1
through AV-3, AS-1VE, and AV-4, The ICE will pravide the vacuum
source and will destroy the hydrocarbons extracted with the soil vapor.
The second phase will consist of a vacuum blower connection to the same
wells and to vapor phase activated carbon. The switch between the two
systems will be made when the hydrocarbon concentrations being drawn
from the wells drop enough to make activated carbon economically
feasible. Due to the number of vapor extraction wells at the site, the VES
may be operated using individual wells or sets of vapor wells in sequence,
rather than operating all wells concurrently. This approach should
minimize the size and inherent operating costs for the aff-gas abatement
unit, while still allowing the air flow from individual wells to be maximized.
The design approach is also consistent with the relatively high vapor-
phase TPH-G concentrations observed during the VET.

Vapor Wellheads

Wellhead piping will be equipped with a vacuum gauge, a sample port,
and a shut-off valve so that flow through each well can be adjusted to
maximize hydrocarbon extraction from the soil. To allow for future
expansion of the VES, a limited number of additional vapor extraction pipe
stub-out connections may be installed to facilitate the connection of future
vapor extraction wells or air-sparging points, if needed.

VES Treatment Processes
Subsurface piping will direct extracted vapor from the wells to the

remedial system. A condensate separator will remove entrained droplets
of moisture from the airstream. The ICE will provide the necessary
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bearing zone itself. By contrast, pump and treat systems require dissolved
hydrocarbons to be hydraulically drawn toward the well for removal. The
hydraulically-induced migration of groundwater toward the recovery well
is often slow (depending on subsurface geology and hydrogeology), and
compounded by the retardation of dissolved hydrocarbons as they flow
through soil. In addition, extracted groundwater typically only contains
dissolved hydrocarbons at the ppm or ppb level. Consequently, in pump
and treat systems, the net mass removal of hydrocarbons is typically low
relative to the volumes of water removed. An additional advantage of air
sparging is that it can often enhance the removal of adsorbed-phase
hydrocarbons in the saturated soil zone more effectively than groundwater
pumping alone. Finally, since air sparging systems do not generally create
a hydraulic capture zone, potential off-site contaminants from other
sources are less likely 1o be drawn toward the site.

A general concern regarding air sparging systems is the potential for the
migration of the dissolved contaminant plume. The presence of relatively
impermeable soil zones above the water surface can restrict the vertical
travel of sparge air, which could potentially drive the dissolved plume in
a horizontal direction. These parameters will be monitored closely during
the initial sparging period to gauge the effectiveness of the air sparging
system.

Interim Groundwater Recovery System [optional]

If air sparging is not as effective as planned, the potential installation of .
a groundwater extraction system will be evaluated to begin migration
control of the on-site dissolved hydrocarbon plume. ‘Recovery Wells AR-1
and AR-2 will be utilized to control and extract dissolved hydrocarbons for
treatment. The locations of Wells AR-1 and AR-2 were chosen because
of their locations with respect to the dissolved hydrocarbon plume, the
hydraulic gradient and the estimated radius of influent observed during the
aquifer test. Based on aquifer test data, a combined flow rate from
Recovery Wells AR-1 and AR-2 is estimated to be in the range of 3t0 6

gpm.
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Interim Groundwater Recovery System Treatment Processes [optional]

If groundwater recovery is selected as an interim remediation method,
subsurface piping will direct extracted groundwater from the wells to the
remediation compound for above-ground treatment to reduce dissolved
hydrocarbon constituents, prior to discharge to the sanitary sewer. At the
remediation compound, extracted groundwater will be filtered through a
bag filter unit to remove particulates. Groundwater will then pass though
an oil-water separator 10 protect against the possibility of drawing free-
phase hydrocarbon into the system from the off-site floating plume
upgradient of the ARCO site. The extracted groundwater will then be
treated using two or three 1000-pound liquid phase carbon canisters in
series to meet discharge requirements of the Oro Loma Sanitary District
(OLSD). As an option, an equalization {surge) tank with transfer pump
may be used to promote more uniform flow through the carbon canisters
and reduce the required pressure head of the submersible well pumps. If
the OLSD does not accept the treated groundwater, a National Pollutant
Discharge Elimination System (NPDES) permit will be obtained to
discharge treated water to the storm drain.

Spill Prevention and Safety Plan

Spill prevention measures for the groundwater treatment system (if
installed) will include pressure switches or pressure relief valves on the
carbon canisters to prevent overpressuring; double containment for the
liguid-phase carbon canisters, oil-water separator, and equalization tank;
and a remote autodialer system to report alarm or shut-down condition.
When any alarm conditions are triggered the remote monitoring system
will notify GSI's field personnel so the condition can be rectified prior to
system restart. A fire extinguisher and no smoking signs will also be
installed in the remediation compound.

PROPOSED SCOPE OF WORK

Based on the resuits of previous subsurface investigations, GSI proposes
the following project Tasks 1 through 3 listed below, for interim remedial
measures for soil and groundwater., These tasks outlined below are
described in detail in ensuing sections:
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0 Task 1. Construction and Construction Inspection
O Task 2. System Startup and Operation

o Task 3. System Performance Evaluation

Task 1. nstruction and Construction Inspection

After having secured the Building, Fire and Planning Department Permits,
BAAQMD air permit to construct, after selection of a general contractor,
and after equipment procurement, system installation in accordance with
the approved Plans and Specifications will be initiated. Construction will
include: construction of utility trenches to contain all necessary gas and
electrical lines; connection to the sanitary sewer (optional); installation of
necessary underground pipes and electrical conduits to and from the
proposed treatment compound; pressure testing of lines; construction of
the remediation compound; electrical service and propane hookup; and
installation and plumbing of all soil and groundwater remediation
equipment. Construction of the remediation system compound will begin
after design of the VES and groundwater remediation system is completed
and city building permits have been obtained.

Task 2. System Startup and Operation

This section and the ensuing sections detail a monitoring plan to verify the
effectiveness of the proposed interim VES at this site.

System Monitoring

After completion of system installation, operation of the proposed interim
VES and air sparging groundwater remediation system will be initiated in
compliance with ail applicable regulatory agencies. Startup procedures
will include system monitoring, maintenance and sampling within the first
ten days of operation. Operation and maintenance of the VES as
described above typically include: daily site inspections for the first five
days of operation, and site visits once every week for the first month.
After the first month of aperation, site visits will be typically performed
once every two weeks, or as needed over the operating life of the
remediation systems. Modifications to this typical schedule will be made
if additional requirements are specified by the guidelines set forth by the
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BAAQMD in the Authority to Construct/Permit to Operate for this site, as
necessary. Routine maintenance of the VES and groundwater system will
be performed during these site visits and as needed.

Site inspections will typically include: monitoring and adjustment of
system parameters t0 optimize VES and groundwater treatment system
efficiency; periodic sampling and field monitoring of influent and effluent
as required by the BAAQMD; and other periodic maintenance to promote
continued operation of the remediation equipment. Parameters monitored
and adjusted in the field will include: field measurement of vapor
extraction flow rates, induced vacuum responses at onsite wells if
applicable, and hydrocarbon vapor concentrations with an organic vapor
monitor approved by the BAAQMD.

System Sampling

Typical BAAQMD guidelines require that during the startup phase of the
off-gas abatement unit, influent and effluent air samples to the VES be
collected to evaluate destruction efficiency of the unit. To demonstrate
compliance with BAAQMD regulations, the VES will likely be sampled at
least once during the first week of operation, and once per month for the
life of the remediation system. With the exception of influent and effluent
air samples collected and analyzed as detailed above, during the first two
days of operation and later on a biweekly and monthly basis, all other
sampling of the VES will be conducted using a field organic vapor
monitoring instrument approved by the BAAQMD. If at any time the
results of laboratory analyses or field monitoring readings show emission
limits to be exceeded, a confirmation air sample will be taken immediately
and analyzed on a 24 hour turnaround basis. If emission limits are still
exceeded, the system will be shut down and any necessary corrective
action wiil be performed before repeating the startup sequence. BAAQMD
will be notified that emission limits were exceeded within 24 hours of
such indication.

The off-gas treatment system will be modified to an activated carbon
adsorption system (three, in-series 2000-pound vapor-phase activated
carbon canisters) when the hydrocarbon concentrations of the vapor
approach 200 ppmv, or when it becomes cost-effective. Typical
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BAAQMD guidelines require that, extracted vapor influent and effluent
from the carbon system will be monitored with a field instrument
approved by the BAAQMD on a daily basis until the frequency of carbon
changeout can be determined. System monitoring frequency will likely be
changed to once every two weeks, or monthly, with a field instrument
and monthly verification with bag samples upon receiving BAAQMD
approval.

If groundwater extraction is implemented, influent and effluent water
samples will be collected for iaboratory analysis during the first week of
startup. All water compliance sampling will be conducted in accordance
with the QLSD or NPDES permit requirements if a groundwater extraction
system is installed.

Task 3. System Performance Evaluation

Following continued operation of the interim VES and groundwater
remediation system, a system performance evaluation will be conducted
to monitor the effectiveness of the interim soil and groundwater
remediation systems. This evaluation will be performed in conjunction
with continued groundwater monitoring and sampling at the subject site,
and will be submitted together with the regularly scheduled guarterly
monitoring and sampling reports. This report may include the following:
hours of operation; system influent and effluent field monitoring readings
collected; laboratory results of influent and effluent air and water samples
collected and analyzed; total and individual vapor extraction well and
groundwater extraction well flow rates; induced vacuum responses
recorded in observation wells; all other relevant field data collected; and
results obtained such as observed radius of influence, system destruction
efficiency, groundwater treatment system efficiency, etc.

Recommendations will then be made to further optimize system
performance and to further enhance remediation of subsurface impacted
soils and groundwater. Recommendations may include tie-in of additional
vapor extraction wells, air sparging wells, or groundwater extraction wells
{if applicable) to the remediation system, upgrading of the off-gas
abatement unit, etc.
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PRELIMINARY TIME SCHEDULE

A preliminary schedule for the completion of the proposed work in this
RAP is included as Plate 18.

LIMITATIONS

This report was prepared in accordance with generally accepted standards
of environmental geological and engineering practice in California at the
time this investigation was performed. This assessment was conducted
solely for the purpose of evaluating environmental conditions of the soil
and groundwater with respect to gasoline and waste-oil related
hydrocarbons at the site. No soil engineering or geotechnical references
are implied or should be inferred. Groundwater monitoring procedures and
acquisition of groundwater field data were performed under the direction
of EMCON; evaluation and warrant of their field data and field protocols
is beyond GSI’s scope of work., Evaluation of the geologic conditions at
the site for the purpose of this assessment is made from a limited number
of observation points. Subsurface conditions may vary away from the
data points available.

DISTRIBUTION

GSI recommends that copies of this report be sent to the following
regulatory agencies:

Ms. Juliet Shin
Alameda County Health Care Services Agency
80 Swan Way, Room 200
Oakland, California 94621

Mr. Richard Hiett
Regional Water Quality Control Board
San Francisco Bay Region
2101 Webster Street, Suite 500
Oakland, California 94612
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If you have any questions or comments regarding this report, please call
us at (510) 551-8777.

Sincerely,
GeoStrategies Inc,

e

Matthew E. Donohue

Project Engineer

o

el Coffman
Project Manager

Stephen J. Carter
Senior Geologist
R.G. 5544
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TABLE 1

S0IL ANALYSES DATA

SAMPLE SAMPLE -ANALYZED TPH-G BENZENE TOLUENE ETHYL_BENZENE KYLENES - -
LD, DATE DATE 1PFM) {PPM) {PPM} {PPM) PPM}
A-A-10.0 17-Mar-33 24-Mar-93 4.4 0.022 <0.0050 0.033 0.030
A-A-15.0 17-Mar-23 24-Mar-32 az Q.12 0.042 0.38 0.22
A-B-10.0 17-Mar-83 24-Mar-33 <1.0 «<0,0050 <0.0050 <0.0050 <0.0050
A-B-18.0 17-Mar-83 24-Mar-33 <1.0 <0.0050 <0.0050 <0.0050 <0. 0050
A-C-10.0 17-Mar-93 24-Mar-92 1.0 0.010 0.0060 0.050 €.0080
A-C-15.0 17-Mar-93 24-Mar-93 1 0.027 0.081 0.11 0.52
AS-1-10.0 16-Mar-83 23-Mar-93 <1.0 <0.00%50 <(0.0050 <(.00580 0.0070
A5-1-15.0 16-Mar-92 23-Mar-93 17 0.027 0.012 0.090 0.16
AS-2-10.0 17-Mar-93 24-Mer-33 1.3 0.042 <0.0050 <0.0050 0.020
AS-2-15.0 17-Mar-93 24-Mar-93 26 0.085 0.012 0.26 0.22
AR-2-10.0 18-Mar-93 24-Mar-83 <1.0 0.1 <0.0050 <0.0050 0.022
AR-2-15.0 16-Mer-93 24-Mar-93 16 0.061 0.015 0.14 Q.56
TPH-G = Total Petroleurmn Hydrocarbons calculated ss Gasdiine,
PPM = Parts Per Million,
Note: All data shown as <x are reported as ND (none dstected).
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TAELE 2

HISTORICAL WATER LEVEL DATA

ARCO Station 5387
San Lorenzo, California

i e — ——
. MoMTdR_me S WELL G DEPTH TO WELL ELEVATION STATIC WATER FLOATING PRODUCT
DATE - - ‘NUMBER . . WATER (FT) {FT) ELEVATION (FT) THICKNESS {FT)

08-Aug-86 MW-1 11.25 38.38 27.11 0.00
24-Dec-91 MW- 1 16.12 38.36 22.24 0.00
10-Mar-92 MW-1 13.34 38.36 25.02 0.00
09-Jun-92 MW-1 14,12 38.36 24.24 0.00
14-Sep-92 MW-1 15.34 38,36 23.02 0.00
12-Nov-92 MW-1 15.46 38.36 22.90 0.00
11-Feb-93 MW-1 11.95 38.36 26.41 0.00
14-Apr-33 MW- 1 11.65 38.36 26.71 0.00
12-Aug-93 MW- 1 12.93 38.36 25.43 0.00
0B-Aug-86 MW-2 11.62 38.58 26.96 0.00
24-Dec-91 MW-2 16.50 38.58 22.08 0.00
10-Mar-92 MW-2 13.50 38.58 25.08 0.00
09-Jun-92 MW-2 14.52 38.58 24.06 0.00
14-Sep-92 MW-2 15.78 38.58 22.80 0.00
12-Nov-92 MW-2 15.98 38.58 22,60 0.00
11-Feb-93 MW-2 12.27 38.58 26.31 0.00
14-Apr-93 MW-2 12.01 38.58 26.57 0.00
12-Aug-93 MW-2 13.81 38.58 2477 0.00
08-Aug-86 MW-3 10.61 37.77 27.16 0.00
24-Dec-91 MW-3 15.60 37.77 22.17 0.00
10-Mar-92 MW-3 12.90 37.77 24.87 0.00
09-Jun-92 MW-3 13.60 37.77 24.17 0.00
14-Sep-92 MW-3 14.78 37.77 22.99 0.00
12-Nov-82 MW-3 14.92 37.77 22.85 0.00
11-Feb-83 MW-2 11.85 37.77 26.12 0.00
14-Apr-93 MW-3 11.16 37.77 26.61 0.00
12-Aug-93 MW-3 12.82 37.77 24.95 0.00
24-Dec-91 A-4 17,60 39.885 22.28 0.00
10-Mar-92 A-4 14,76 39.86 25.10 0.00
09-Jun-92 A-4 16.63 39.86 24.23 0.00
14-Sep-92 A-4 16.83 39.86 23.08 0.00
12-Nov-92 A-4 16.97 39.86 22.89 0.00
11-Feb-93 A-4 13.43 29.86 26.43 0.00
14-Apr-93 A-4 13.06 39 .86 26.80 0.00
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TABLE 2

HIETORICAL WATER LEVEL DATA
ARCO Station 5387
San Lorenzo, Calitornia

o WELL: - . DEPTHTO WELL ELEVATION STATIC WATER ' FLOATING PRODUCT
T NUMBER T WATER {FT) AFTY 'ELEVATION (FT) THICKNESS(FT) -
12-Aug-92 A-4 14.94 39.86 24.92 0.00
24-Dec-91 A-5 16.85 38.94 22.09 0.00
10-Mar-82 A-5 13,83 38.94 25,11 0.00
09-Jun-92 A-5 14.91 38.94 24,03 0.00
14-Sep-92 A-5 16.14 38.94 22.80 0.00
12-Nov-92 A-5 16.35 38.84 22.59 0.00
11-Feb-93 A-S R R 38.94 25.73 0.00
14-Apr-93 A-5 12.97 38.94 25.97 0.00
12-Aug-93 A-S 14.12 3g.94 24.82 0.00
24-Dec-91 A6 16.88 39.07 22.19 0.00
10-Mer-92 A-B 13,73 39.07 25.34 0.00
09-Jun-92 A-6 14.95 39.07 24,12 0.00
14-Sep-92 A6 16.20 29.07 22.87 0.00
12-Nov-92 A-6 16.35 38.07 22.72 0.00
11-Feb-93 A6 13.04 39.07 26.03 0.00
14-Apr-93 A-6 12.23 39.07 26.84 0.00
12-Aup-93 A-6 14.18 39.07 24.89 0.00
24-Dec-91 A-7 18.11 39.95 21.84 0.00
10-Mar-82 A-7 15.30 39.95 24.65 0.00
09-Jun-92 A7 16.12 39.95 23.83 0.00
14-Sep-92 A7 17.35 39.95 22.60 0.00
12-Nov-92 A-7 17.47 39.95 22.48 0.00
11-Feb-93 A7 13.80 39.95 26.15 0.00
14-Apr-93 A7 13.60 39.85 26.35 0.00
12-Aug-93 A-7 15.54 39.95 24.41 0.00
14-5ep-92 A-8 14.19 37.23 23.04 0.00
12-Nov-82 A-8 14.35 37.23 22.88 0.00
11-Feb-93 A-B 11.25 37.23 25.98 0.00
14-Apr-93 A8 12.33 a7.23 24.90 0.00
12-Aug-83 A-8 12.41 37.23 24.82 0.00
14-Sep-92 A-g 18.12 38.71 22,59 0.00
12-Nov-82 A-9 16.29 38.71 22.42 .00
11-Feb-93 A-9 12.31 38.71 25.40 0.00
14-Apr-93 A-9 12.01 38.71 26.70 0.00
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TABLE 2

HISTORICAL WATER LEVEL DATA

ARCC Siation 5387
San Lerenzo, California

—
MONITORING : .. ~“WELL ' - DEPTHTO WELL ELEVATION STATIC WATER FLOATING PRODUCT . .
CDATE . NUMBER . 'WATER {FT} FT) ELEVATION (FT) THICKNESS {FT)
12-Aug-93 A-9 13.80 ag.71 24.81 0.00
07-Dec-92 A-10 16.81 38.94 223 0.00
11-Feb-33 A-10 12.15 38.94 25.7¢ 0.00
14-Apr-93 A-10 12.93 38.94 26.01 0.00
12-Aug-93 A-10 14.87 38.94 24,07 0.00
14-Sep-92 AR-1 15.21 38,11 22.980 0.00
12-Nov-92 AR-1 15.38 38.1 22.7% 0.00
11-Fab-93 AR-1 12.81 3811 25.30 0.00
14-Apr-93 AR-1 11.77 38.11 25.34 0.00
12-Aug-93 AR-1 13.85 3811 24.58 0.00
30-Mar-93 AR-2 11.53 38.39 28,86 0.00
14-Apr-83 AR-2 11,87 28.38 26.52 0.00
12-Aug-93 AR-2 13,59 38.39 24.80 0.00
Hotes: 1. Static water eievations referenced to Mean Sea Leve! [MSL).
2. Waell alevations end depth-to-water messursments are measured from the top
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TABLE 3

GROUNDWATER QUALITY DATABASE
ARCO Station 5387
San Lorenzo, California

Lo BAMPLE S U TPHG BENZENE TOLUENE ETHYLBENZENE - ::-xYLE'NE:s
CUPQINT L eeRy {PPB) {PFB) PPE- T L (PPB) ..
08-Aug-86 MW-1 7040 132 8.7 439 230
24-Dec-91 MW-1 2200 190 8.5 6.9 2.6
10-Mer-92 MW-1 2800 270 29 56 39
09-Jun-92 MW-1 2900 960 27 99 63
14-Sep-82 MW-1 2600 450 <5.0 45 21
12-Nov-92 MW-1 1600 310 7.2 22 8.9
11-Feb-93 MW-1 4000 510 47 200 91
14-Apr-23 MW- 1 1700 260 20 100 70
12-Aug-93 MW-1 830 60 3.8 39 2.6
08-Aug-86 MW. 2 1910 20.1 2.8 1.8
24-Dec-91 MW-2 23000 1500 1100 480 1400
10-Mar-92 MW-2 210000 44000 3900 1700 5800
09-Jun-82 MW.-2 33000 2200 a7o 780 2600
14-56p-92 MW-2 16000 2700 100 470 1000
12-Nov-82 MW-2 16000 3800 86 470 810
11-Feb-93 MW-2 27000 3500 720 1600 3800
14-Apr-23 MW-2 27000 2500 220 2200 5100
12-Aug-93 MW-2 16000 1600 27 1200 1200
08-Aug-86 MW-3 7450 510 5489 408 1380
24-Dec-91 MW-3 8800 450 10 610 45
10-Mar-92 MW-3 11000 2500 75 400 560
08-Jun-92 MW-3 16000 2000 69 1300 2600
14-Sep-92 MW-3 14000 630 <50 1500 2400
12-Nov-82 MW-3 7400 400 <25 860 330
11-Feb-93 MW-3 BBOO 580 <20 710 300
14-Apr-93 MW-3 6900 300 8.8 580 29
12-Aug-93 MW-3 3400 56 <5 190 <5
24-Dec-91 A-4 1800 29 1.8 25 29
10-Mar-82 A-4 7400 37 <0.60 11 73
08-Jun-92 A-4 4500 3.2 1.5 a7 16
14-Sep-92 A4 1300 <25 25 61 6.8
12-Nov-92 A-4 610 7.2 0.98 34 0.97
11-Fab-93 A-4 740 2.4 <0.50 5.0 3.6
14-Apr-93 A-4 330 <0.80 <0.50 10 1.6
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TABLE 3

HISTORICAL GROUNDWATER QUALITY DATABASE
ARCO Station b3B7
San Lorenzo, California

E 0 UTPRG . BENZENE TOLUENE ETHYLBENZENE XYLENES
U ey (PPB) {PPB) (PPB) APPBE

12-Aug-93 A-4 1200 0.93 <0.50 0.91 <050
24-Dec-91 AE 1600 35 <0.30 32 52
10-Mer-92 A-S 1000 21 <15 43 100
08-Jun-92 A5 680 1.6 <0.30 14 18
14-Sep-92 A5 770 34 <25 51 85
12-Nov-82 A5 520 12 0.96 29 36
11-Fab-93 AS 150 3.0 <0.50 5.1 1.5
14-Apr-92 A5 190 1.6 <0.50 1.5 0.97
12-Aug-93 A-S 230 5.4 <0.50 5.3 0.94
24-Dec-91 A6 <30 <0.30 <0.30 <0.30 <0.30
10-Mer-92 A6 <30 <0.30 <0.30 <0.30 <0.30
09-Jun-92 A6 <30 <0.30 <0.30 <0.30 <0.30
14-Sep-92 A6 <S0 <0.50 <0.50 <0.50 <0.50
12-Nov-82 A6 <50 <0.50 <0.50 <0.50 <0.50
11-Fab-93 A-8 <50 <0.50 <0.50 <0.50 <0.50
14-Apr-93 A8 <50 <0.50 <0.50 <0.50 <0.50
12-Aug-93 A <50 <0.50 <0.50 <0.50 <0.50
24-Doc-91 A7 10000 88 16 170 610
10-Mer-92 AT 320 9.3 0.54 8.8 34
09-Jun-92 A7 340 " 1.1 8.8 26
14-Sep-92 A7 510 12 <2.0 30 51
12-Nov-92 A7 760 17 0.83 50 73
11-Feb-93 A7 260 20 1.0 1 21
14-Apr-93 A7 1300 89 2.1 48 87
12-Aug-93 A7 360 9.0 <0.50 13 9.0
14-50p-92 A-8 <50 <0.50 <0.50 <0.50 <0.50
12-Nov-82 A-8 <50 <0.50 <0.50 <0.50 <0.50
11-Feb-93 A-8 <50 <0.50 <0.50 <0.50 <0.50
14-Apr-93 A-8 <50 <0.50 <0.50 <0.50 <0.50
12-Aug-93 A-8 <50 <0.50 <0.50 <0,50 <0.50
14-Sep-92 A-9 <50 <0.50 <0.50 <0.50 <0.50
12-Nov-82 A-9 <50 <0.50 <0.50 <0.50 <0.50
11-Feb-93 A9 <50 <0.50 <0.50 <0.50 <0.50
14-Apr-93 A-2 <50 <D.50 <D.S0 <0.50 <0.50
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TABLE 3

HISTORICAL GROUNDWATER QUALITY DATABASE
ARCO Station 5387
San Lorenzo, California

TPH-G BENZENE "TOLUENE ETHYLBENZENE -XYLENES
- (PPB) {PPB) - {PPB) - {PPBI
12-Aug-33 A-9 <50 <0.50 <0.50 <0.50 <0.50
07-Dec-92 A-10 660 30 . «<2.5 <2.5 <2.5
11-Feb-93 A-10 210 <0.50 0.97 <0.50 <0.50
14-Apr-23 A-10 770 <0.50 3.0 0.76 1.9
12-Aug-93 A-10 390 <0.50 <0.50 <0.50 0.84
14-Sep-92 AR-1 820 67 <t.0 8.8 6.7
12-Nov-92 AR-1 140 €6 <0.50 4.3 2.7
11-Feb-93 AR-1 360 190 <2.5 8.6 <2.5
14-Apr-93 AR-1 420 240 §2 30 8.7
12-Aug-93 AR-1 370 180 <2 1 <2
30-Mar-93 AR.2 380 4.1 1.8 <0.50 47
14-Apr-93 AR-2 310 . 18 <0.50 0.67 36
12-Aug-93 AR-2 130 16 <0.50 1.7 0.57
TPH-G = Total Patroleum Hvdr-ocarbons calculated as Gasoline,
PPB = Parts Per Billion,
Note: All date shown as <x are reported as ND {none detected).
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Table

4

Vapor Extraction Test Datq March 24, 1993

TEST 1
Extraction Well AV-3 Response Well Pressure
Extraction Extraction
Elapsed Time |Extraction Flow Pressure Concentration A-4 AV

{H:M) (CEM) lin H20) (PPMV) {in H2Q) (in H2O)
0:00 9.7 -74.0 7140 01 0.0
.10 16.3 -35.4 5840 -0.2 0.0
0:15 18.4 -76.0 5580 -0.2 0.0
0:30 19.7 -74.8 4440 -0.2 0.0
0:45 19.3 -74.3 4010 -0.1 0.0
1:00 18.5 -73.4 3770 -0.1 0.0
1:15 18.7 -72.4 3740 -0.1 0.0
1:30 18.4 -73.0 3580 -0.1 0.0
1:45 18.0 -72.5 3510 -0.1 0.0
2:00 16.4 -74.0 3400 -0.1 0.0
2:15 20.3 -79.0 3240 -0.1 0.0

Notes:

H:M Hours:Minutes

CFm Cubic feet per minute

in H20 Inches water column

PPMY Parts per million by volume




Table 5

Vapor Extraction/Air Sparging Test Data March 24, 1993

Test 2
Extraction Well AV-1 Sparge AS-1 Response Well Pressure
Extraction Extraction Sparge Sparge
Elapsed Time |Extraction Flow Pressure Concentration | Pressure Flow AR-1 AS-1 VE Mw-1 MW-3

(H:M) {CFM) {in H20} {PPMV) {PS1) {CFM] |[{lin H20) {in H20) {in H20})  (in H20)
0:00 0.4 -127.2 24000 0.0 0.0 0.2 0.0 0.2 0.2
0:18 4.8 -127.5 21700 0.0 0.0 0.2 0.0 0.2 0.3
0:30 5.4 -134.0 20500 0.0 0.0 0.2 0.0 03 0.3
0:45 5.8 -131.0 20500 0.0 0.0 0.2 0.0 0.3 0.3
0:47 5.2 1311 8.4 0.0 0.3 0.0 0.3 0.3
1:00 6.4 -127.0 20500 13.3 1.8 7.5 4.0 1.4 0.4
1:15 5.8 -124.4 20500 12.4 2.0 14.5 4.5 2.2 0.0
1:30 6.3 -123.0 21000 12.4 2.3 14.3 5.1 3.0 0.2
1:45 7.1 -124.2 20500 13.0 2.5 11.4 5.2 3.2 1.0
2:00 7.1 -1256.2 20000 131 2.6 9.1 5.1 3.0 1.3
2:15 7.8 -132.0 16800 8.1 0.0 -10.4 3.5 -1 G.4
2:30 7.4 -126.4 13200 0.0 0.0 -15.1 0.1 -1.5 9.3
2:45 7.9 -126.1 12000 0.3 0.0 -6.5 0.3 -2.0 13.4
3:00 7.5 -126.3 12000 0.1 0.0 -3.4 0.0 -1.4 15.3

MNotes:

H:M Hours:Minutes

CFMm Cubic feet per minute

in H20 Inches water column

PPMY Parts per million by volume

PS! Pounds per sgquare inch




Table 6
Vapor Extraction/Air Sparging Test Data, March 24, 1993

TEST 3
Extraction Well AR-1 Sparge AS-2 Response Well Pressure
Extraction Extraction Sparge Sparge

Elapsed Time |Extraction Flow Pressure Concentration | Pressure Flow AR-2 AS-1 VE M. 2
{H:M) {CFM} {in H20) {PPMV} (PSI) (CFM) 1lin H20)  {in H20) (in H2Q)
0:00 74.9 -113.6 2690 0.0 0.0 0.0 0.0 0.3
0:10 Extracted water from well
0:25 18.1 -50.5 950 0.0 0.0 0.0 0.0 0.6
0:40 17.3 -56.1 1130 0.0 g.0 0.0 0.0 1.0
0:55 17.7 -57.0 1290 0.0 0.0 0.0 0.0 1.0
1:12 17.7 -66.1 1530 0.0 0.0 0.0 0.0 1.1
1:25 17.6 -5h.5 1720 0.0 0.0 0.0 0.0 1.1
1:40 17.56 -55.5 1730 0.0 0.0 0.0 0.0 1.1
1:55 17.4 -54.4 2040 0.0 0.0 0.0 0.0 1.1
1:56 -bh.6 13.5 0.0 0.0 0.0 1.1
2:10 17.4 -586.3 1780 13.4 1.3 0.0 0.0 1.3
2:25 17.4 -56.3 1560 13.5 1.6 0.0 0.0 1.3
2:40 17.3 -56.5 1400 13.3 1.7 0.0 0.0 1.3
2:55 17.5 -54.3 2380 4.0 0.0 0.0 0.0 1.2
3:10 17.5 -h4,2 2220 1.0 0.0 0.0 0.0 1.1

Notes:

** (Gauge drift reading {Referenced to atmosphere}

H:M Hours:Minutes

CFM Cubic feet per minute

in H20 Inches water column

PPMYV Parts per million by volume

PSI Pounds per square inch
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Table 7

Vapor Extraction Test Data August 13, 1993

TEST 4
Extraction Well AR-2 Response Well Pressure
Extraction Extraction Extraction
Elapsed Time |Extraction Flow Pressure  Concentration  QOxygen A-H MW-2 AR-1 AS-1 A-7 A-9

(H: M) (CFM) {in H20) {PFMV} (%) (in H20) {in H20) (in HZ20} {in HZ2Q)  (in H20) (in H2()
0:00 36 -100 - -0.12 -—-- -0.04 -0.04
0:06 2.6 -0.21 0.03* -0.08% -0.04
0:18 44 -92 11600 2.8 -0.23 g.01* -0.07 -0.02
0:23 44 -90 13920 2.80 -0.24 0.02* -0.08 -0.03
0:29 44 -92 13740 2.75 -0.230 0.015* -0.095 -0.030
0:34 43 -94 13780 2.70 -0.230 0.020* -0.115 -0.030
0:58 43 -96 13200 13 2.58 -0.210 0.025* -0.125 -0.025 -0.030
1:07 43 -97 13250 14 2.55 -0.205 0.018* -0.125 -0.030
1:16 43 -97 13240 13 2.50 -0.220 0.005" -0.1356 -0.035 -0.015
1:30 44 -98 12910 12 2.45 -0.240 0.025" -0.1056 -0.0356 -0.020
1:44 44 -97 11720 12 2.40 -0.225 0.025* -0.090 -0.035 -0.030
1:56 44 -96 11730 12 2.35 -0.235 0.150" -0.110 -0.040 -0.015
2:27 44 -a5 11560 12 2.15 -0.250 0.160* -0.160 -0.040 -0.020
2:35 0 ) 2.05 -0.020 0.030" -0.155 0.000 -0.010

Notes:

* Gauge malfunction on well AR-1.

H:M Hours: Minutes

CFM Cubic feet per minute

in HZ2D Inches water column

PPMV Parts per million by volume




Table 8

Hydrocarbon Removal Rates

SVE Removal Rates

(Ib/day)
Test Without
Sparging With Sparging

1 11 NA

2 13.1 22.9

3 Indeterminate Indeterminate
4 60.7 NA

Notes:

NA
Indeterminate

Not applicable

Concentrations did not stabilize
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Plate 10

Vapor Extraction Test 1
Extraction Well AV-3
Responding Wells A-4, AV-1

40.0 S - 8000
|
7 = 7000
20.0 \l;—[:r—“(r B e e [ MU g |
oo
\. -+ 6000 > o
—_ 0.0 doArgrede o i T = OEL | :
56 e @ 77HTTT Extraction Flaw
ETY 5
T Ec AN 2000 -% -~ #= Extraction Pressure |
~ ; 0.0 A - = .
“gg = T 4000 § f
@ o —_— A :
s&k \___ﬁ_h_“_\\. S “—— AV-1 ;
55 e -40.0 | e e 3 :
@ ge Pi—" g ~— % Extraction Concentration |
;Z- % 8_ - 3000 cC L S —— JE
= a ey
& a g
-60.0 s
+ 2000
J A— ..__H—f—-ﬂ‘—_uﬂq,__;——ou______*k‘
\0
-80.0 1 1000
-160.0 0

0:00 0:.15 0:30 0:45 1:00 1:15 1:30 1:45 2:0D0 2:15
Elapsed Time {(h:mm}




.o

Plate 11

Vapor Extraction\Air Sparge Test 2
Extraction Well AV-1, Sparge Well AS-1
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Plate 12

Vapor Extraction\Air Sparge Test 2
Extraction Well AV-1, Sparge Well AS-1
Responding Wells AR-1, AS-1, MW-1, MW-3

20,0 e e pm T
15.0 | - ——1 o
AN |
. 1
100 | 4 7 ﬁv\. e e e 4
/ E
O "
T / g |
T 5.0 e e e R ]
£ / - ])— [ #\“Jl | i
é / :ff";"'ﬂfd’ L/Jt—ﬂ‘"‘““l N | . ;
i 0.0 A1 = _[r-—ﬁﬁl—_‘_ﬁj —eeil e AG VE
@ | Y !
2 AN e ; i
@ o = | . T MW
S 5.0 B g ‘ |
& H & | [P — MW-3 |
a |
< 2 o/ e
10.0 - 2 'y 7
. y
150 e | b S .-”' e
200 | o I

0:00 0:15  0:30 0:45 1:00 1:15 1:30 1:45 2:00 2:15 2:30 2:45 3:.00

Elapsed Time (h:mm)




Plate 13

Vapor Extraction\Air Sparge Test 3
Extraction Well AR-1, Sparge Well AS-2
Extraction Pressure = 54 to 56 in. H20
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Plate 14
Vapor Extraction\Air Sparge Test 3

Extraction Well AR-1, Sparge Well AS-2
Responding Wells AR-2, AS-1 VE, MW-2
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Extraction Flow {acfm)
Extraction Pressure (in H20|
Extraction Well Oxygen Content (%)
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Plata 15

Vapor Extraction Test 4
Extraction Well AR-2
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Plate 16

Vapor Extraction Test 4
Extraction Well AR-2
Responding Wells MW-2, AS-1, A-5, A-7, A-9, AR-1 estimated
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Induced Vacuum ("W.C.)

Plate 17
Radius of Influence - Extraction Well AR-2

Vapor Extraction Test 4, August 13, 1993
ARCO Station 5387, San Lorenzo, CA
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PRELIMINARY TIME

SCHEDULE

PROJECT STEPS

ESTIMATED TIME IN WEEKS (AFTER ACQUIRING REGULATORY APPROVAL)
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SECTIONS 2722 {b)(5) AND 2726 (c).
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COARSE FRASTON
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HO 4 BIEVE BIE
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: L e WITH LITTLE © =1
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é g | I ]
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o T
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y !

r
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LIGUID LIMIT GREATER THAN 50% FAT CLAYS
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MORE THAN HALF 19 FINER THAM MO, 200 5IEVE
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2 - No Soil Sample Recovered
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GeoStrategies Inc. Unified Soil Classification - ASTM D 2488-85

and Key to Test Data




Foid I0CALON o' DONNG ]  roect e 782608 Laste 316185 | motng e
| Cuen ARCTE Products Company SS#8367| -,
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! 1 L
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; | S&H | 4
; i | AR-2 ' Color change to dark olive gray (5Y 3/2} at 3.5 fi.1
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¢ ’
| 6
|
7
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i | 8
S&H g Greenish gray (56 4/1); discoloration in rootholes, moist
AR-2 ar 8.5 1.
B2 10 10.0 |10
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[
13 I
v
S&H 14 K
AR-2 : Saturated at 13.5 1t
1167 18 | 150 115
i l
| i6
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17
| |
l l 18
t
| S&H | 19 Color change to veliowish brown (10YR 5/6) with
| | i | AR2 greenish gray (5G 4/1); discoloration at 18.5 11, decrease
| 121 010 : 200 120 in sand 1o S%.
‘ Remarks: * Converted 10 equivalen; siandarg penetration biows/it.
Log of Boring ADNG NO
AR-2
OATE REVISED DATE REWISED OATE




Faia IOCBHON OF  DOANG . L eroies e, 782608 Liate A16/84 borng ke
i Cier: ARCO Prooucts Company SS5#5387; . ,
{See Piae 2) | Locator 20200 Hespenan Bouevard
| Ty San Lorenzo | Greet 2
| Cogeee vy RCM Oriker W Hazma! of 2
[ﬁasnng nsIBLaLON 0&l8
Driking metnoc:  oiiow Stem Auger !
Hole cameier 12 inches Too of Box Ewevalon . Draturn
! - L& Waler Level
REity ) 2e 0 &F pie R Date
I £ ! ! & Descrpuon
| 121
| : :
‘ | 220
; rooy |
i 23
| ; poo
Sa&H | 24
107 18 | AR-Z - SILTY SAND {SM) - dark yeliowish brown (10YR 4/4);
| ! 1 250 |25 | A 14l medum dense, saturated, 75% fine sand, 25% Sill.
| | i 1401
' | 26 et
! g
27 [1-{'1-¥[__Lens ot fine to coarse sand at 28.5 11,
28 LT
S&H 29 SILT (ML} - olive brown {2.5Y 4/4); very stiff, very moist,
AR-2 medium piasticity; 70% silt, 25% clay, 5% fine sand
B3 29 30.0 |30
a1
1.
2 A1
33{ |
. SILTY SAND (SM) - olive brown (2.5 Y 4/4); medium
S&H 34 ot {F[ dense, very moist, 65% fine to coarse sand, 30% sitt, 5%
i AR-2 I. Sl clay.
5 | 25 350 135 T
l
35
potom of boring at 35.0 fi.
f 37 3/16/83
{ : }
1 | <RI
l ! 1 o
i E | l2ag! !
! i 1 P!
i : ‘ 140! :
Remarks: ¥ Converteg 10 equivalent siangarg penstration blows/f.

£ T l.og of Bor‘mg BORING NE

GSl GeoStrategies inc. R 2
J08 NUMEE®= REVIEWED aY RG/ZEG D&t REVISED DT REZVISED DATE
782608 3193

o




WELL CONSTRUCTION DETAIL |

: —+— E
N i c
- i . ; s — ; . A Total Depth of Boring 3.0
L H
i 7 Y B Diameter of Boring 12 in
| 1 Crilling Method Haollow Stem Auger %
L o C Tov of Box Eievation 38,38 1t
Sl Reterenced 10 Mean Sea Level
. Referenced to Project Datum
D Casing Length 350
Matenal Sch. 40 PV, Stis. Stl., Con Stl.
E Casing Diameler 3 ir.
£ Depthio Top Perforations 50 #
G Perlorated Length 30,0 1
Perforated Intervat irom 50 1o 350 f
Perforation Type Continuous Wrap
Perioration Size 0.020 in
H Surface Seal from 0 1.0 1
Seal Material Concrete
1 Backiilt from 1.0 10 4.0 ft
Backdili Material Neat Cement
J Sealfrom 4.0 10 4.5
Seal Material Bentonite
K Gravel Pack from 45 10 350 ft
Pack Material  Lonestar #2/12 Graded Sand
L Bonom Seal it
Seal Material
M Waterproof vault box with locking cap and
lock.

Nete: Depths measured irom iniiial grouna surtace.

Well Construction Detail WELL NO
AR-2
JOE NU FEWVIEWED BY RGES CATZ AEWISZD DATE REVISED DATE

782608 ' 3/83




Fielo 1Calor O Donhy IFraect e 792608 Leie 3/16/95 ponng o
Cuer, ARCO Zroguet Company SS#5387 AS-
{See Plae 2 Locauon 20200 Hespenan Boutevard
Cay SanlLorenzo Snest 1
i Logoed Dy Cm CDriner - W oHarmat ! e 2
) }rCaslng Insialislion oate
Drinng metnoc.  Hoilow Stem Auger |
role oamele 12 ncnes i Top of box Sevalion P Dawm MSL
= _ c.E? Valer Leve: 12.C
o F.f 3 BF ETE gr | FE L _Tme 618
i 2 k: B Pe gk Cmie 3/16/93
“ | & Descripiion
RESRERH PAVEMENT SECTION- 0.25 11
: 1 V
SILTY CLAY (CL) - very aark gray (10YR 3/1}; medwm
| P20 | sufl, gamp, medium plasucity; 60% clay, 40% silt.
: : L3 /
| ; i J o
; i S&MH 4 SILT (ML) - very dark brown (10YR 2/2); very stift, damp,
! | | AS-1 medium plasticity: 80% sil, 20% ctay. trace fine sand.
g | 25 | . 50 |5 '
E ! i
| & Color change to cark olive gray (10YR 3/2) at 4.5 1L
I
I 7
8
S&H 9 Color change 10 olive gray (5Y 4/2), moist, stift at 8.5 ft.
AS-1
98 | 13 10.0 110
11
12 v
13 ]
S&H 14 Color change 1o dark greenish gray (5BG 4/1}, sawrated
I | AS- at12.5 0
440 17 i 150 |15
| I |
i 16
. !
E l | 17
E I a
@ ! 18
| i !
( | S&H 18 Color change 1o oiive (5Y 4/3), very stiff. decrease clay 10
| i AS-1 5%, increase in fine sand 10 15%, greenish gray (5GY
15 ] 18 {200 120 4/1); discoloration in roothoies at 18.5 1
Remarxs: * Converied 10 equivalent standara pensiration blows/tt.
k 7 Log of Boring BORING NO
GSI GeoStratenies Inc. AS 1
SATE REVIBED DATE REWVISED DATE

JOB NUMBER REVIEWED BY RG/LEG

782608 3/83




g0 GCAlon o DONNG Y o-ronec! e 792600 Liate CREIER Donng N
Swent ARCC Progucts Company S5£5387 251
{See Plate 2) | Locavon 20200 Hespenan Bouevard
{om San Lorenzo _ | Sreet 2
Legges oy RCM Driker W Hazmal of 7
Casmg nstalisnon oate
Daiing metoc.  Holiow S1e€m Auper
Hoie Ciamaler; 12 Inches Jop of Box Ewevanor - Dawum
i T o1 : _ nc’r(: Vwaler Leve
- e B 1 T o £E =2 2 =% 2s Time
p% I yer | gE . T e, f Ef cs
FE LR Bs | 6 ElE TR GE L Dae
L ! ' i ! & Descripuson
| 1 Color chanoe to dark yvellowish brown (10YH 4/4).
| P S&H | gecrease fine sand 10 a 1race, increase clay 10 20%;,
14 | 18 | AS-1 moist, black (10YR 2/1); motthing at 23.5 1L
i r 25,0
! | i
r !
| l
I 27
-1
AP
28 ]
ARG
S&H 29 .— ‘4134 SILTY SAND (SM) - olive brown (2.5Y 4/4); medium
AST | L1111 dense, saturated: 55% fine sand, 40% silt, 5% clay.
11 24 30.0 |30 aRRE
31
3z [ -
33 ALRED
l 4} __Medium coarse sand at 33.5 1t
S&H e ! g
AS-1 1411
6 | o7 350 |35 SRR}
36
I Bottom of boring at 35.0 fi.
! | 370 316/83
5 | i %
| | | 1381
i : ! i |
| i i ; | I
? i | 380 |
E 5 ! Pl
i : ! (401 |
Rernarks:
Log of Boiing BORING NO.
GeaStrategies Inc.
AS-1
JO8 NUME:ER RSWVICWED By RG/CER DaTT SovieZDDATE REMISED BATE

792508 3183




2 1" iroffic roies ungergrounc voull i

= T~ Wi okIng tCp ond 10Ck

A
I
v . d’i_ — Eievation: NA i w

0 1L
Y Oy R o
: Surface Seal: O tt. to 1.5 fi. | f
1 | S . .
. Moteriah Concrete
- !
§ e
r -(:; 6
j P9 io
Casing Materiak i Backflll: 1.5 ft. to 4 ftt. X 2
Sch. 40 PVC . Moterial; Cement Grout . |
’ 3
3
I
25
i ©
@ O
! 1 .
[ z
O-_
Sealc 4 ft. to 5 ft, =<
Material: Bentonite Pellets %5
Q.
R SE
5.5 ft, — — © 8
= - )
= w2 ey
= Eya S
Perforations, = Gravel Pack: 5 ft. to 16 ft.
Continuous Wrop, 0.08 = Moteriol: Lonestor Coorse Sanc
15,50 ft__ | .|[=
16 ft.— !
Seal 16 ft. to 32.5 ftf.
Moieriat: Cement/Bentonite Chips
33 ft— = g
Pearforations: — o
Fociory Siot, 0.02-in, = Gravel Pack: 32.5 ft. to 35 ft. o 5
= Moteriol: Lonaster #2/12 Senc T £
== o
34.75 ft | = =
35 tt— — ! bg
3 ! w
o —_
35.5 ft— | 1 Moteriol: Native ’.“.__‘“- gu]s
| , | -
: 12 : SN
: o N
g~




Fraio 1081100 §F DOrINg F Proect e 7Q260E . Laie aMTI9s J ponng e
Cnen: ARCO Prooucis Company S5# 5387, ,
{See Piate 2) Locaton 20200 Hespenan Boulevard ! ) |
Sy San lorenzo Sreat
Lopges oy RCM Drke-. W, Hazmal ol 2
Casing insipiawon oale
Dring metnoa  Hollpw Stem Auger
Hole Dameier 8 inches | Top of sox Erevanon. : Dalum’
7 & | Waler Level 13.5
T s: 0 o: _: iZ Time 1410
SN L S A A Y e 37193
m g | ai & £
< & Descripion
PAVEMENT SECTION-0.51
D1 7
; P / SILTY CLAY (CL/ML) - black (10YR 2/1); medum stifl,
; 2 / damp, medium plasticity; 60% clay, 40% sill, rootholes,
i : L P30 7 okl
[ [ : ! i g
1 i S&H 4 | SILT (ML) - very dark brown {10YR;}; very stiff, camp.
| | AS-2 | medium piasticity; B0% sil, 15% clay. 5% fine sand,
& | 19 | 50 |5 | rootholes.
w‘ ! l :
i ! 6
7
8
Color change 1o dark green gray [SGY 4/1); stiff, moist at
S&H 2 8.51.
AS-2
7 11 10.0 |10
11
J
i 12
1
13
v Color changs 1o oiive (5Y 4/3); with dark greenish
] S&H 14 = discolored rootholes; saturated at 13.5 ft.
! I AS-2
247 | 11 { 150 |15
|
i 161
!
i 17
|
| 1B
E i P
E | S&H 119 k
f ! i AS-2 | | Cotor change 1o dark yellowish brown (10YR 4/6); moist
11+ 37 F20.0 120 ! with black motting (10YR 2/1) at 12.5 1.
Remarks: * Converted 10 equivalent standarg peneiration blows/fl.

BORING WD

R Log of Boring

[Gj GeoStrategies Inc.
H AS_2

JOB NUMBER REVIEWED BY RG/TEC DAtz PEIVISED DATE FIwISED DTz
3/

792608




F4ng loGalon o' poring Froect Ne 792608 Dave 3/17/93 Borng NG
Cient ARCD Progucts Company S5#5387 AS.2
{See Piaie 2) Localion 20200 Hespernan Bouevard
Coty San Lorenzo i Sne= 7
Logaed by ROM Driver W, Hazmai | o 2
Casing insiakalion ostz
Dring metnoc.  Hollow Stem Auger
hole ommeter: B inches Too of box Eevanor: . Datum.
o F _ ::E VWaer Leve!
O A & k.8 7o ii Dete
£ : & Descriplion
. 2T
o
-y
i by
1231 :
| increase ciay 10 1o 20%; saturated at 23.5 fi.
S&H | | 24
‘ . ASZ |
0 g . 250 |25
| 1
: i |26
] :
27 /_4’
1 : by
28 ‘ T
1.4 174L__SILTY SAND (SM) - light olive brown (2.5Y 5/4); very
S&H 29 L1 dense, saturaied; 75% fine sand, 20% silt, 5% ciay
AS-2 Tyt
0 69 30.0 |30 rEl
SPT : FlFEl Descrease fine 1o coarse sand 1o 55%
31 K0 "_ﬂ .| increase ciay 10 15%, silt 10 30%. at 30.5 1t
11 sEARE
32
33 Borom of boring at 31.5 1
3/17/33 '
! 34
i
i | 35
356
37
|
| 38
‘ ! [
' | j 139 |
i i |
A : 40!
Remarks:
Log of Boring BORNG NO.
GecStrategies lnc. AS 2
OB NUMBER REvIEwWEZD 8y AGICES DATT REVISED QAT REWVIBED DATC

752608 3188




4 Toial Depth of Boring 315
B Diameter of Boring B0 in
Drilling Metnod Hollow Stem Auger
C Top of Box Eievation 1.

Referenced to Mean Sea Level
Referenced to Project Dalum
D Casing tength 300 ft.
Matenal Scineduie 40 PV :
E Casing Diamater 1 in.
F Depthto Top Perorations 28.0 fu
G Perforated Length 20
Perforated interval from 28010 300 f
Perforation Type Maching Slotted
Perforation Size 0.020 in.
H Surface Seal from 0 to 1.0 f
Seal Material Concrete
I Backdill from 1.0 10 150 .
Backfill Material Neat Cement
J Sealfrom 150w 275 fl
Seal Material Bentoniie
¥ Gravel Pack from 275t 300 fu

Pack Material  Lonestar #2/12 Graded Sand

L Bottom Seal 1.5 fu
Seal Material Bentonite
M Waterproof vault with siip cap.

Nora: Depths measured frem initial ground surface.

) Well Construction Detail WELL KO
GeoStrategies inc,
AS-2
JOB NUMBER REVIEWID BY Ra/Cel DATE REVISED DaTo AEVISED DATE

792608 3/93




Felc 1Ealon o Dovng Ceroecst N 7G26060 Lare 31788 J Bonng o
 ners ARCO Prooucts Company S5#5387, e
{See Piae 2) I Localcs 20200 Hesperian Boulevarg !
| Sy San Lorenzo Sneet
| Logpee oy RCM Drive: W Hazma: o 1
J} Cesing insialiaucn osla.
Dring menoc.  Hpliow Stem Auger f
MOoiEe DIRMEer 10 ches | Top of box Ewevauon CDalsm.
T o Do o f Vvaler Leve: 13.5
ot -g: 3t I Y £t Time 12:55
SN A DI AR - Dae 317/93
‘ e ' t | & Descriphon
L MR T AVEMENT SECTION - 0.25 f
; fre
2 ! foor / SILTY CLAY (CL/ML) - black (10YR 2/1): medium stift
E c2h / damp, medium plasticity; 70% clay, 30% silt, trace wood
E oo / tragments (Tith.
;~ _ : 3 /
134 : ! P /
! i S&H 1 04 /
1 i | _A-A | % Trace fill gravel; very stiff at 4,5 1.
85 18 | I 50 |5 /
| | |
! s 8 E‘_} %
l / .
i 7 Ad
a8 SILT (ML) - greenish gray {5G 5/1); stiff, molst, medium
plasticity; 85% silt, 15% clay, trace fine sand, rootholes.
S&H g
A-A
270 13 10.0 |10
!
11| Very stift at 11.0 1L
S&H
AA 112
120 25 12.5
13|
vy increase silt 10 95%; saturated at 13.511
S&H 14 =
A-A
283 23 150 |15
l 16
i | Botom of boring at 15.0 fi.
| | i 17 3/17/93
i | i
[ | % 18|
i i 1 |
i ! | 191 |
E z‘ 120 :
Remams: # Boring A-A was completec as Vapor Extraction Well AV-1
* Convered to 2guivalen: stangarg penetrarion Diows/i,

. Leg of Boring BORING KO
GecStrategies Inc. '
A-A
REVIEWZD BY RGAZEC DATE REVISED DATE REMISED DATE

3/23




‘ - WELLCONSTRUCTIONDETAIL |
— E re— i
| c
kAT h b ) "/ —‘A-_——- A Toa! Deptn of Bonng 150 1L
H
B Diameter of Boring 10 m i
- I Driling Metnod Hollow Stem Auger ;
"",/’ C Top of Box Elevanon fi.
Referenced 10 Mean Sea Level
'L_’ Reterenced 10 Project Datum
’ D Casing Length 15.0 1.
- Material Scnedule 40 PVC
g Casing Diameter 4 in.
F Depthio Top Perforations 50 1.
' G Perforated Length 100 L
‘ Perforated Interval from 50 to 150 1
‘f Perforation Type Continuous Wrap
Y Perforation Size 0.020 in.
D H Surface Seal from 0 to 10 t
¥ ' Seal Material Concrete
A A = 1 Backfill from 1.0 10 40 1L
= Backfill material Neat Cement
= J  Sealirom 40 o 45 ft
= I»l( Seal Material Bentonite
G = K Gravei Pack from 45 t0 150 ft
= Pack Material  Lonestar Coarse Ag. Sand
§ L Bonom Seal ft.
= Seal Material
= M Waterproof vault box with waterproof iocking
= cap and lock.
Y =
A4 Y
Y
| |
L B——-P-]
' Note: Depths measured from initial groung suriace.
Well Construction Detail WELL NO
J08 HUMBER REVIEWED BY RG/CEG DATE REWSED DATe ROWVISED DATT
782608 3783




[ Fieic osalon o1 ponng Foroect No o 79260E Uane 2/17/83 i porng e
' ; Cwen: ARCO Prooucts Company S5#5387 | o,
{See Plate 2) | Locauon 20200 Hespernan Boulgvara '
Cory San Lorenzo Greel
Logpea by RIM P Dnber. W, Hazmat of
Casing nstallanon aala
Driung meinoc: Hollow Stem Auger
Hove dismener: 10 inches Jop of Box Brevanon - Dawm
= i R ‘ . E Waier Level 13.5
0f :_? T 2E £ t . 5:5 Time 9.38
SN A A Deve 3117/93
- ! ! & Descripyon
; / FAVEMENT SECTION - 0.25 1L
! ! ! P '
4 i i L »? SILTY CLAY {CL/ML) - biack (10YR 2/1): mediurn stifl,
; p 20 / camp, medium plasticity; 60% ciay, 35% sill, 5% fine to
! . P medium sand.
.1 i a3 %
! ! ! | /
:‘ G 4 /
~ l i A-B ,
108 | i 50 |5 % Gravel. concrete {fill); medium dense, wood fragments at
! ! i / a5
i 6 'L?
7 4.
¥
8
S&H g
A-B
D 18 1 10.0 {10 _ SILT (ML) - olive brown (2.5Y 4/4); very stiff, moist: 75%
silt, 20% clay, 5% fine sand, wood fragements/roots.
11
12
13
¥
! S&H 14 =
j A-B
10 15 15.0 |15 Greenish gray (5G 5/1), discoloration in rootlets; very
moist 1o saturated at 13.5 1.
! 16
E I
t I 17
T
1 | {18 .
! i t Bottom of boring &t 15.0 1
*; ; 181 | 3/17/93
i | ! L
i i i 120f !
Remarks: # Boring A-8 was completed as Vapor Extraction Well AV-2.
» * Convered 10 equivalent standard penetration plows/it

BORING NO

l.og of Boring

GeoStrategies inc.
A-B

JOB NUMBER REVIEWED BY RG/CEG DaTs REMISED DATS AEWVISED DATE

752608 3/83




A Total Depth of Boring 150 1t
B Diameter of Borino 100 n
Driting Method Hollow Stem Auger
| C Top of Box Eievalnon 1.
A R Raferenced to Mean Sea Level
0 % iy [ | Reterenced to Project Datum
e |\t —
o ,// / 'fl;f/f}f;-{ ' D Casing Length 150 fu
: /// //// 7 Malenal Schedule 40 PVC
'.’:,//,,/ S E Casing Diameter 4 in.
< /// // -
S iy
ié/ ?”// F  Depth 1o Top Perforations 7.0 f
;’, f//
/ 7 G Perforated Length 80 L
R T ; Perorated Interval from 7.0 1© 15D H.
Perioration Type Continuous Wrap
Perforation Size 0.020 i
H Surtace Seal from 0 to _ 1.0 ft
Seal Material Concrete
A I Backfill from 1.0 10 6.0 ft
Backfill Material Neat Cement
J Sealfrom 60 1o 85 f..
Seal Material Bentonite
K Gravel Pack from §5 to 150 1L
Pack Material Lonastar Coarse Ag. Sand
L Bottom Seal ft.
Seal Material

M Waterproof vault box with waterproof locking
cap and lock.

——

Note: Depths measured from inftial ground suriace.

o Well Construction Detail WELL NO
GeoStrategies inc.
| AV-2
JOB NUMBER REVIEWED BY RGQ/TEG Gatz BOVMSED DATE REWVISED DaTz

782608 : 3/83




Figin {OCalon & ponng + Prosecl NC 752608 Liale 3/47/9% | morng e
[ Cuen: ARCO Eroducts Company S5¢ 5387 fCE
{See Plae 2) Locator 20200 Hesperian Boulevarg ~
Ty San Lorenzo Sreet 1
wogoad by RUM Driner W Hgzman o1
LAasng nstalauon caia
Dring  matnoe.  Hollow Stem Auger i
ot clamaler; 10 Inches } Top of box Eievaton. . Daum
5 _ JZ Waler Leve: 13.5 ]
ef  §.r iF M Of P g3 it Tme DO
s ; £F . Fs | &2 F & 3 Dae 3/17/93
i € 1 3 ! & Descripitor.
! C . PAVEMENT SECTION - 0.251
[
b / SILT CLAY (CL/ML) - black (10YR 2/1): medium stiff
2] . Gamp, medium plasicity; 70% Ciay. 30% Sill, rrace fine
: / sand.
£ %
| ; = | /
i T S&H | /
I ! i AC § Color change 1o dark oiive gray (5Y 3/2) - very stiff, fine
16 | 20 i 5.0 rootiets at 4.0 t.
| | !
i | i
I 3 i
| i SILT (ML) - dark oiive gray (5Y 3/2); very stiff, moist,
medium plasticity, 65% silt, 30% clay, 5% fine sand,
8 roptiets.
S&H 9
A-C
106 18 10.0 |10
j 19 |
S&H Decreased clay 10 10% at B.5 ft.
A-C |12
208 31 125
131
i I i
| S&H 14 =
| (Push) | A-C _
B47 { 15.0 |15 Greenish gray (5G 5/1) - discoloration in rootiets and
| 13.51
E 16
F
L 17
1 t L
| 1 ! 18 | Bottom of boring at 15.0 ft
| 1 | P 3/17/83
I | 1 197 |
| 1 \ !
; j o0 | ‘
Femarks: ¢ Boring A-C completed as Vaper Extraction Well AV-3
* Converted 10 equivatent standard penetration blows/ft,

_ Log of Boring BORING NO
GeoStrategies inc.
A-C
JOB NUMBER ASWVIEWED By AG/CEG DATE REWVISED DATE REVISED DATE

792608 3/83




| WELL CONSTRUCTION DETAIL

! —»— E -~ |
[ M c |
1 Elwmimesiv=r iz A Totat Deptn of Boring 150
H
I B Diameter ol Bonng 100 in
; I Dreiling Method Hollow Stem Auger
C Top of Box Elevation ft
; Referenced to Mean Sea Level
. i Reierenced to Project Datum
1
; ’ D Casing Length 100t
i | Marerial Schedule 40 PVC
£ Casing Diameter 4.0
F Denth o Top Periorations 50 fu
G Perforaied Length 0.0 fu
‘.‘ Ferforaied interval from 50 10 150 H.
‘IJ Ferforation Type Continuous Wrap
Y Perforation Size 0.060 in.
D H Suitace Seal from 0 10 1.0 f.
Y Seal Material Concrete
A A = | Backfill from 10 10 _40 ft
—_— Backfill Material Neat Cement
E J Saalfrom 4.0 10 4.5 1.
= K Seal Material Bentonite
G = K Gravel Pack from 45 to 150 ft
= Pack Material |onestar Coarse Ag. Sand
E L Bouom Seal L
= Seal Materiai
= M Waterproof vault box with waterproof locking
= ] cap and lock.
L
Y
le—58—»
| l Note: Depths measured from initiat groung suriace. E
Well Construction Detaii WELL NC.
GecStrategies Inc.
JOB NUMBER REVIEWED BY RSAEG DATE RESWVSED DATE RSVIEED DATT

792608 3783




KIER € WRIGHT
Civil Engineers £ Surveyors, Inc. March 26, 1993
K & W Job No. 91638

GR Job No. 9926.02
Table of Elevations
ATco Service Station No. 5387
20200 Hesperian Blvd.

Hayward, California

Well No. Elevation
AR-2 38.39 Punch mark on North rim of box

37.99 Cut Notch on top North side of PVC casing
Benchmark: U.5.C. & G. §. Benchmark disk stamped "G738 Reset

1960" 1.0 mile west along West A Street from the
Southern Pacific Company railread station at
Hayward, at the intersection of Hesperian Boulevard,

_at the morth entrance to Hayward Municipal Airport,
in the top of the comerete curb above the south
corner of a 3 x 4-~foot storm water inlet, 86.4 feet
northwest of the cencerline of West A Street, 71l.4
feet southwest of the powerline pole 369, 45.4 feer
southwest of the centerline of Hesperian Boulevard,
0.7 foot above the gutter, and about level with the
bouiwvard.

Elevation = 37.02 M.S5.L.

SRA0 West Las Positas Boulevare, Suite 34 e Pleasanten California 34588 e (510) T34-80680 » FAX({510)734-8064




880 Chesapeaxe Dnve « Reowood Cny, CA 340€3
i415) 364-9600 « FAX 1415, 364-9223

@ SEQUOIA ANALYTICAL
\ % 4

Gettler Ryan

2150 W. Winton Avenue
Hayward, CA 894545
Attention: Jdohn Vargas

Project: 5387-83-2, Arco 5387, San Lorenzo

Enclosed are the results trom 11 soil samples received at Sequoia Analytical on March 19,1983 The requesied
analyses are listed below!

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

3C54001 Soil, AS-1-10.0 3/16/93 EPA 5030,/8015,/8020
3C94002 Sail, AS-1-15.0 3/16/93 EPA 5030,/8015 /8020
3C94003 Sol, AR-2-10.0 3/16/93 EPA 5030,/8015/8020
aCo4004 Soil, AR-2-15.0 3/16/93 EPA 5030,/8015/8020
3C84005 Soil, A-A-10.0 3/16/93 EPA 5030,/8015/8020
3C54006 Soil, A-A-15.0 3/16/93 EPA 5030,/8015,/8020
3C54007 Sol, A-B-10.0 3/16/93 EPA 5030/8015/8020
3C94008 Soll, A-B-15.0 3/16/93 EPA 5030/8015,/80620
3C84009 Sof, A-C-10.0 . 3/16/93 EPA 5030/8015,/8020
3C84010 Soll, A-C-15.0 3/16/93 EPA 5030,/8015 /8020
3CB4011 Soil, AS-2-10.D 3/16/93 EPA 5030,/8015 /8020
3C94012 Soil, AS-2-15.0 3/16/93 EPA 5030,/8015/B020

Piease contact me if you have any questions. In the meantime, thank you for the opporiunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL
Cohy
4 1R N

Nokowhat D. Herrera
Project Manager

7L -4
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SEQUOIA ANALYTICAL

680 Cnesapeake Drive » Reowopod Cny. CA 94083

W 1415] 364-9B00 + FAX (415; 364-§233

2150 W. Winton Avenue
Hayward, CA 94545
Aftention: John Vargas

Client Project 1D-

Sampie Matrix:
Analysis Method:

First Samp_le #:

5387-93-2, Arco 5387, San Lorenzo
Soil
EPA 5030/8015/8020

Sampied:  Mar 16, 1993
Received: Mar 19, 1883
Reported:  Mar 30, t893-

3084001

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTICN

Reporting Sample Sampie Sample Sampie Sampie Sample
Analyte Limit LD, 1.D. i.0. l.D. L.D. .D,
mg/kg 3C94001 3C04002 3C94003  3C894004  3C94005 3C94006
AS-1-10.0 AS5-1-15.0 AR-2-10.0 AR-2-15.0 A-A-10.0 A-A-15.0
Purgeable
Hydrocarbons 1.0 N.D. 17 N.D. 16 4.4 32
Benzane 0.0050 N.D. D.627 0.11 0.061 0.022 0.12
Toluene 0.0050 N.D. 0.018 N.D. 0.015 N.D. 0.042
Ethyl Benzene 0.0050 N.D. 0.0S0 N.D. 0.14 0.033 .38
Total Xylenes 0.0050 £.0070 0.16 g.022 0.56 0.030 0.22
Chromatogram Pattern: Discrate Nomn-Gias Mix  Non-Gas Mix  Non-Gas Mix  Non-Gas Mix Nan-Gas Mix
Peak Ce-Ci2 <8 < C&Liz < C4-Cr2 < 4012
Quality Control Data
Report Limit Multiplication Factor: 1.0 1.0 1.0 1.0 1.0 2.0
Date Analyzed: 3/23/93 3/24/93 3/24/83 3/24/83 3/24/83 3/24/93
instrument identification: GCHP-7 GCHP-6 GCHP-6 GCHP-6 GCHP-6 GCHP-6
Surrogate Recovery, %: 102 111 a8 120 102 105

(QC Limits = 70-130%)

A ¥

Purgeable Hydrocarbons are guantitated against a fresn pasoline standard.
Analytes reponed as N.D. were not gerected above the stated reporiing limit.

SEQUOIA ANALYTICAL

AL

Nokowhat D. Herrera
Froject Manager

3064001.GET «<1>




SEQUOIA ANALYTICAL

@ 680 Chesapeake Drive + Redwood City, CA 84083

w {415) 364-9600 « FAX {415) 364-8233

ent Froject ID' 5387-83-2, Arco 5387, San Lorenzo

g sampied Mar 16, 1993

72150 W, Winiton Avenue Sample Matrix: Soil Received:  Mar 19, 1983
“Hayward, CA 94545 Analysis Method: EPA 5030/8015/8020 Reported:  Mar 30. 1983
~Aftention: John Vargas First Sample #. 3054007
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTIw
Reporting Sample Sample Sample Sampie Sampie Sampie
Analyte Limit 1.0, 1D, 1.D. 1.D. t.D. 1.D.
mg/kg 3C94007 3Cs4008 3C94008 3094010 3C94011 3C94012
A-B-10.0 A-B-15.0 A-C-10.0 A-C-150 AS-2-10.0 AS-2-1540
Purgeabie
Hydrocarbons 1.0 N.G. N.D. 1.0 11 1.3 26
Benzene 0.0050 N.D. N.D. 0.010 0.027 0.042 0.085
Toluene 0.0050 N.D. N.D. 0.0060 D.081 N.D, 0.012
Ethyl Benzene 0.0050 N.D. N.B. 0.050 g.11 N.D, 0.26
Total Xylenes 0.0050 N.D. N.D, 0.0080 .52 0.020 0.22
Chromatogram Pattern: .- Non-Gas Non-Gas Non-Gas Non-Gas
Mix G4-C12 . Mix G&-C12  Mix Ca-C12 Mix C4-C12
Quality Control Data
Report Limit Muttiplication Factor: 1.0 1.0 1.0 1.0 1.0 1.0
Date Anatyzed: 3/24/93 3/24/93  3/24/93  3/24/83  3/24/93 3/24/93
instrument Identification: GCHP-8 GCHP-6 GCHF-6 GCHP-6 GCHP-6 GCHP-6
Surrogate Recovery, %: a0 85 104 =15} o1 104
(QC Limits = 7D0-130%)

Purgeabie Hydrotarbons are quantitaied against a fresh oasoline standard.
Analyies reponea as N.D. were not oetected above the statec repofing iimit.

SEQUOLA ANALYTICAL

AL

MNokowhat D. Herrera
Proiect Manager

3CB84001.GET <2=




SEQUOIA ANALYTICAL

880 Chesapeaxe Drive « Reawood Cny, CA 34083
(415) 364-9600 « FAX (415) 364-3233

(

“Giient Project 1D 5387-93-2, Arco 5387, San Lorenzo

“Gettier Ryan

22150 W. Winton Avenue Matrix: Soil
sHayward, CA 54545
~Afiention: John Vargas QC Sample Group 3CQ400‘. -12 _ Reponed_:_Ma{ 30, 1883

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzense Xylenes
Method: EPA 8020 EPA 8620 EPA BO2D EPA 8020
Analyst: R.Geckler R.Geckier R.Geckler R.Geckier
Conc. Spiked: 0.20 0.20 0.20 0.20
Units: mg kg mg kg mp/kg mg /Ky
LCS Batch#:  GBLkO32393 GBLKD32383 GBLK032393 GBLK0O32393
Date Prepared: 3/23/93 3/23/93 3/23/93 3/23/93
Date Analyzed 3/23/93 3/23/93 3/23/93 3/23/83
Instrument L.0.#: GCHP-7 GCHP-7 GCHP-7 GTHP-7
LCS %
Recovery: 100 105 105 107
Control Limits: 0-140 £0-140 60-140 60-140

MS/MSD
Batch #: 3092501 G3092501 G3C82501 Gate2s01
Date Prepared: 3/23/33 3/23/893 3/23/83 3/23/33
Date Anaiyzed 3/23/93 3/23/53 3/23/93 3/23/93
Instrument L.D.#: GCHP-7 GCHP-7 GCHP-7 GCHP-7
Matrix Spike
% Recovery: 100 100 105 y[+7
Matrix Spike
Duplicate %
Recovery: 80 a5 8s 95
Relative %
Difference: 11 E.1 10 7.1
SEQUOIA ANALYTICAL Piease Neoie:

The LTS is a control sample of known, intederent free matrix that is anaiyzed using ine same reagents,
1 n ‘/' preparatian and analylical methods empioyed for the sampies. The LCS % recovery daia is used for
-’I/{ ,Z (' !- "\\ 1 valication of sample batch results. Due 10 matrix effects, the QT limis tor M5/MSD's are advisory oniy
and are not used 1o accept or reject batch results,

Nokowhat D, Herrera

Project Manager 3CT080001.GET <3
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680 CTnhesapeake Drive « Redwood Cny. CA 54083
(415) 364-9600 + FAX (415 36&-9233

@ SEQUOIA ANALYTICAL
@

Gettier Ryan

2150 W. Winton Avenue
Hayward. CA 94545
Anention: John Vargas

Project: 5357-83-5, Arco 5357-San Lorenzo

Enclosed are the results from 2 waler samples received a! Sequoia Analytical on March 30,1993 The reguested
analyses are lisied below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
3CED101 Water, AR-2 3/30/83 EPA 5330/8015/8020
3CE0102 Water, T.B. 3,30/83 EPA 5030/8015/8020

Piease contact me if you have any questions. in the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL

A A —

Nokowhat D. Herrera
Project Manager




680 Cnesapeake Drive » Reowood City, CA 84063
1415} 364-9600 « FAX (415) 364-9233

@ SEQUOIA ANALYTICAL
A K 4

Geftier Ryan Citent Project ID:  5357-83-5, Arco 5357-San Lorenzo Sampled:  Mar 30, 1993
L2150 W. Winton Avenue Sample Matrix; Water Received:  Mar 30, 1993
Fayward, CA 94545 Analysis Method: EPA 5030/8015/8020 Reporied. Apr 7. 19493

Attention: John Vargas First Sample #:  3CED101

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sampie Sampie Sampie
Analyte Limit .0 L0, L.D. [.D. L.D. L.D.
g/l 3CED101 3CED102

AR-2 T.B.

Purgeable
Hydrocarbons 50 380 N.D.
Benzene ©.50 4.1 N.D.
Toluene 0.50 1.6 N.C.
Ethyl Benzene 0.50 N.D. N.D.
Total Xyienes 0.50 47 N.D.

Chromatogram Pattern: Gas .

Quality Control Data

Report Limit Multiplication Factor: 1.0 1.0
Bate Analyzed: 4/2/93 4/2/83
instrument {dentification: GCHP-3 GCHP-3
Surrogate Recovery, %: &5 82
{QC Limis = 70-130%)}

Purgeabie Hydrocarbons are guantiated against & tresh pasoline standarg.
Anahnes reponed as N.D. were not oetected above the stated reponing iimit.

SEQUOLA ANALYTICAL

M ACEA f—

Nokowhat D. Herrera
Project Manager 3CED101.GET <1>




SEQUOIA ANALYTICAL

680 Cnesapeaxe Drive » Redwood City, CA 94083

v (415) 364-9600 « FAX (415] 364-8233

Gettier Ryan ' Chient Project iD° 5357-83-5. Arco 5357-San Lorenzo
2150 W. Winton Avenue Matrix: Water
Hayward, CA 94545
Reported: Apr 7, 1883

Atiention: John Vargas QC Sampie Group: 3CE0101 -02

QUALITY CONTROL DATA REPORT

ANALYTE Ethvi-
Benzene Toluene Benzene Xylenes
Method; EPA 8020 EPA 8020 EPA B0O20 EPA 8020
Analyst: M.Nipp M.Nipp M.Nipp M.Nipp
Conc. Spiked: 10 10 10 a0
Units: Mo/l ug/L pa/L pa/l
LCS Batch#:  GBLKD40293 GBLKD40223 GBLKo4c293  GBLKO4D293
Date Prepared: NA N.A. N.A N.A
Date Analyzed: 4/2/893 4/2/93 442193 4/2/83
instrument 1.D.#: GCHP-3 GCHP-3 GCHP-3 GCHP-3
LCS %
Recovery: 100 100 o8 100
Controt Limits: BO-120 B0-120 B0-120 BD-120

MS/MSD
Batch #: &2D0230% G3D02309 Gaboz3pe  G3D0Z308
Date Prepared: N.A N.A N.A NA
Date Analyzed: 4/2/33 472493 4/2/33 4/2/33
instrument LD.#: GCHP-3 GCHP-3 GCHP-3 GCHP-3
Matrix Spike
% Recovery: 100 100 100 100
Matrix Spike
Duplicate %
Recovery: 120 120 120 127

Relative %
Difterence: 18 18 18 24
Quality Assurance Statement: All stancard operating procedures and guality control reguirements have been met.

SEQUOIA ANALYTICAL Piease Note:

) The LCS is a control sampie of known, interferent free Matrix that is analyzed using the same reagents,
',( [, _L o preparation and asatytical metnods ernpioyed tor the sampies. Tne LCS % recovery data is used for

'/() J { \ ”f— valigation of sampie batch resuits, Due to mavix efiects, the QC limits for MS/MSD's are advisory oniy

and are not used 10 atcep! of reject batch results.

Nokowhat D. Herrera

Froject Manager 3CEOI0N.GET «<2z»
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@ SEQUOIA ANALYTICAL

680 Chesapeaxe Drnive -« Reowood City CA 84083
w (415 364-9600 « FAX i415) 364-9233

Gettier Ryan

2150 W. Winton Avenue
Hayward, CA 84545
Antention: John vargas

Project: 5387-93-07, Arco 5387-Hayward

Enclosed are the resulls from 3 air samples, and 3 other samples received at
Sequoia Analyiical on March 24,1983, The requested analyses are hsted below,

SAMPLE # SAMPLF DESCRIPTION DATE OF COLLECTION TEST METHOD

3CAQ801 Air, AV-3 3/24/93 EPA 5030/8015 /8020
3CA9802 Alr, AV-1 3/24/93 EPA 5030/8015/B020
3CA9B03 Alr, AR-1 3/24/93 EPA 5030/8015/8020
3CAB804 Fitter, AV-3 3/24/93 California LUFT Manual, 12/87
3CAD805 Fiter, AV-1 3/24/33 California LUFT Manual, 12/87
.3CADB06 Filter, AR-1 3/24/93 Calitornia LUFT Manual, 12/87

Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL

W bl—

Nokowhat D. Herrera
Project Manager

7926- A

3CA9801.GET <1




&

Gettier Rvan

- 2150 W. Winton Avenue

Hayward. CA 94545
Atiention: John Vargas

~ First Sample #:

Client Project D

Sample Matrix:
Analysis Method:

SEQUOIA ANALYTICAL

680 Cnesapegake Drive - Reowood City. CA 84083
1415; 364-9800 « FAX {415) 364-9233

5387-93-07, Arco 5367-Hayward  Sampled.  Mar 24, 1993

Alr Received: Mar 24, 1983
EFPA 5030,/8015/8020 Reporied:  Mar 28, 1093

3CAS80T

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sampie Sample Sample Sample Sample Sample
Anaiyte Limit L.D. L.D. 1.D. L.D. .0, 1.D.
ppmv 3CA8801 3CA8B0D2  3CA9803
AV-3 AV-1 AR-1
Furgeable
Hydrocarbons 2.3 1,500 7.500 790
Benzene 0.019 9N 210 19
Toluene 0.016 14 45 4.5
Ethyi Benzene 0.014 23 18 0.76
Total Xyienes 0.014 35 28 1.1
Chromatogram Patterm: Non-Gas Non-Gas Non-(3as
< CB < CB < CB
Quatlity Coniro! Data
Report Limit Muttiplication Factor: 100 200 50
Daie Analyzed: 3/25/93 3/25/83  3/25/93
instrurnent identification: GCHP-3 GCHP-3 GCHP-3
Surrogate Recovery, %: 113 118 100

{QC Limits = 70-130%)

Furgeable Hydrotarbons are quantitated agamst a fresh gaspiine standard
Analytes reporiec as N.D. were noi detected above 1he stated reporting limit.

SEQUOIA ANALYTICAL

A —

Nokowhat D. Herrera
Project Manager

Fiease Note;

A moiecular weight of E5 was used 1o calcutate pprmv far Purpeable Hyarecarbons,

30A88G1.6ET <1»




680 Cnesapeake Drive « Redwood Ty, CA 64062
1415} 364-9600 « FAX (415) 364-8233

@ SEQUOIA ANALYTICAL
A K 4

Gettier Ryan Ciient Project 1D 5387-93-07, Arce 5387-Hayward Sampled:  Mar 24, 1993
2150 W. Winton Avenue Sample Descript.  Filter Received:  Mar 24, 1833
“Hayward, CA 94545 Analysts Method: Cali#ornia LUFT Manual, 12/87 Extracted: Mar 25, 19983
: Atlention: Jonn Vargas First Sample #; 3CAQB04 Analyzed:  Mar
"~ Reponed:
ORGANIC LEAD
Sample Sample Sample
Number Description Resutlts
pg /Hitter
3CA8B04 AV-3 N.D.
3CASEDS  Avr - N.D.
3CA9806 AR N.D.
Detection Limits: 1.0

Analytes reponed as N.D. were not present above the stated lirmn of getection.

SEQUOLA ANALYTICAL

A D —

Nokowhat D. Herrera
Project Manager

3CADBD.GET «2»




SEQUOIA ANALYTICAL

680 Cnesabeske Drive « Redwood City. CA 84063
[415) 364-9600 - FAX (415) 364-9233

¢

_Gettier Ryan Cilent Project D 5387-83-07, Arco 5387-Hayward

TZ2150 W wWiniton Avenue Marroc Al
sHayward, CA 84545
“Attention: John Vargas ~ QC-sample Group 3CA8901-03 ~ Reported: Mar 29, 1933
QUALITY CONTROL DATA REPORT
ANALYTE Ethvi-
Benzene Toluene Benzene Xvienes
Method: EPA BD2D EPA 8020 EPA 8020 EPA BOZD
Anaiyst: M. Nipp M.Nipp M.Nipp M.Nipp
Conc. Spiked: 10 10 10 10
Units: Ha/L Hg/L pe/l pg/L
LCS Batch#:  GBLKD32583 GBLKD32583 (GBLKD32593 GBLKOZ2583
Date Prepared: NA NA. N.A N.A
Date Anaiyzed 3/25/93 3/25/93 3/25/93 3/25/93
Instrument 1.D.#: GCHP-3 GCHP-3 GCHP-3 GCHP-3
LCS %
Recovery: S0 ¥} -7 B0
Control Limits: 80-120 80-120 80-120 BO-120

MS/MSD
Batch # BE3Co7808 (G3C97809 G3CYraps 33097809
Date Prepared: N.A N.A N.A NA
Date Anatyzed 3/25/83 3/25/93 3/25/93 3/25/93
instrument L.D.#: GCHFP-3 GGHP-3 GCHP-3 GCHP-3
Matrix Spike
% Recovery: 100 100 100 100
Matrix Spike
Duplicate %
Recovery: 110 110 110 110

Relative %
Difference: 85 es es es
Cuality Assurance Statement: All stantdard operating procedures and guality control reguirements have been met.

SEQUOIA ANALYTICAL

A MY —

Nokowhat D. Herrera
Project Manager 3CA9801.GET <2>

Fiease Note:

The LCS is a control sampie of known, imererent iree matrix that is analyzed using the same reagems,
preparation and anaivhcal methods employed for the sampies. The LCS % recovery data is used tor
validation of sample barch resutts. Due to matrix efiects, the OC imits tor M5/MSD's are advisory oniy

jans are not used to accept of retect batch resutts.




SEQUOIA ANALYTICAL

680 Tnesapeaxke Drive « Heowooo Cny, CA B4063

w 1415) 364-9600 « FAX (415) 364-8233

Gettier Ryan Client Project iD:  5387-83-07, Arco 5387-Hayward
- 2150 W. Winton Avenue Matrix: Filler
~Hayward, CA 84545
Attention: John Varpas

~ QC Sample Group 3CAS9804 - 05 _ _ Rep_o_r_led: Mar 261983 .

QUALITY CONTROL DATA REPORT

ANALYTE Organic

Lead
Method: LUFT
Anatlyst: S.Faswer
Conc. Spiked: 0.50
tinks: pg il

LCS Batch#: #032493

Date Prepared: asp4/93
Date Angiyzed 3/25/83

instrument [.D.#: SH1000
LCS %
Recovery: 107

Control Limits: 75125

MS/MSD
Bateh #4 #3020777
Date Prepared: 3/24/93
Date Anaiyzed 3/25/93
Instrument [.D.#: SH100D

Matrix Spike

% Recovery: 84

Matrix Spike

Duplicate %
Recovery: 83

Relative %
Difference: 5.2
CQuality Assurance Statement: Al standard operating procedures and guality control requirements have been met.

- SEQUOIA ANALYTICAL Fiease NDIE:
Tne LCS s a control sampie of knpwn, interierent free matrix thai is analyzed using the same reagents,
f ,‘ preparation and analylical metnods empioyed for the samples. The LCS % recovery gata is used for
/]k H/ / . D th-_\ validation of sampie baiwch results. Due 1o matrix efiects, the OO iimits for MS/MSD's are advisory only
“r and are not used to accent of feject batch results.

Nokowhat D. Herrera
Froject Manager 30A9B01.GET «<4»
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SEQUOIA ANALYTICAL

680 Chesapeahe Drive = Regdwood City, CA 94063
{415) 364-8600 « FAX (415) 354-9233

Gettier Rvan

2150 W. Winton Avenue

Hayward, CA 84545

Attention: Matt Donohue

Project: 5387-93-2 and 25 /Arco - Hayward

Enclosed are the results from 2 air samples received at Sequoia Analytical on August 13,1983, The requested
analyses are listed below:

3HB3501 Air, inf 1 8/13/93 EPA 5030/8015/8020

3H63502 Air, Inf 2 8/13/93 EPA 5030/8015/8020

Piease contact me if you have any qguestions. In the meantime, thank you for the opportunity to work with you
on this project.

Very truly yours,
SEQUOIA ANALYTICAL

A —

Nokowhat D. Herrera
Froject Manager

3HGBISM.GET <1>




SEQUOIA ANALYTICAL

680 Chesapeare Drive « Redwood City. CA 94063
{415) 364-9600 » FAX (415} 364-9233

3

L2150 W Winton Avenue Sample Matrix: Alr Received: Aug 13, 1983
 Hayward, CA 94545 Analysis Method: EPA 5030/8015/8020 Reported:  Aug 17, 1993
Attention: Matt Donohue

~ Fust Sampie #:  3H63501

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample
Analyte Limnit L.D. .0
ppmv 3HB3501 3HB63502
inf 1 int 2
Purgeable
Hydrocarbons 23 10,000 5,600
Benzene 0.019 100 59
Toluene 0.016 24 16
Ethyl Benzene 0.014 23 15
Total Xylenes 0.014 23 16
Chromatogram Pattern: Gas + Non-gas (3as+Non-gas
< CB < CB
Quality Control Data
Report Limit Multiplication Factor; 500 250
Date Analyzed: B/13/93 8/13/93
Instrument ldentification: GCHP-3 GCHP-3
Surrogate Recovery, %: 112 88
(QC Limits = 70-130%)

Purgeable Hydrocarbons are guantitated against a fresh gasoline siandard.
Analytes reporied as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL Please Note:
‘{,« alelz{-/ﬂ lfl—""'_ A molecular weight of §5 was used to caiculate ppmv for Purgeable Hydrocarbons.
Nokowhat D. Herrera

IHEISD1.GET <1>

Project Manager




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-8600 » FAX (415) 364-9233

_Gettler Rya
22150 W. Winton Avenue
Hayward, CA 84545

yan e

“Attention: Matt Donohue

" Ciient Project ID:

QUALITY CONTROL DATA REPORT

QC Sample Group: 3HE3501-02 o

. Reponed: A_ug 17, 1993

ANALYTE Ethyi-
Benzene Toluene Benzene Aylenes
Method; EPA B0D20 EPA 8020 EPA BD2D EPA 8020
Anajyst: A Miraftab A. Mirattab A Mirattab A, Mirattab
Conc. Spiked: 10 10 10 20
Units: Ha/L ug/L Ho/L g /L
LCS Batch#:  GBLKDB1293 GBLKDa1333 GBLKOB1353 (BLK081393
Date Prepared: . - - -
Date Analyzed: 8/13/93 B/13/83 8/13/93 8/13/93
instrument L.D.#: GOHP-3 GCHP-3 GCHP-3 GCHP-3
LCS %
Recovery: 100 83 o7 97
Control Limits: B0-120 80-120 B0-120 80-120

MS/MSD
Batch #: AHsTTN
Date Prepared: -
Date Analyzed: 8/13/93
instrument LD, #: GCHP-3
Matrix Spike
% Recovery: 82
Matrix Spike
Duplicate %
Recovery: 84

Realative %
Difference:

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL

Ao bib—

Nokowhat D. Herrera
Project Manager

2.2

3HE770N

8/13/93
GCHP-3

a1

83

2.2

IHETT01

8/13/93
GCHP-3

83

1A

3HE7T70N

8/13/93
GCHP-3

3

g3

0.0

Piease Note:

The LCS is a control sample of known, interterent free matrix that is analyzed using the same reagents,
preparation and analytical methods empiloyed for the samples. The LCS % recovery data is used tor
validation of sarnple bateh results. Due 1o matrix effects, the QU limits for MS/MSD's are advisory only

and are not uged o accept or reject batch results.

ol

3HE3501.GET <2»>




