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December 13,  1993

Mr. Michael Whelan
ARCO Products Company
Post Off ice Box 5811
San Mateo, Cali fornia g440z

SUbJECI: ADDITIONAL REMEDIAT INVESTIGAT]ON AND INTERIM
REMEDIAL ACTION PLAN for ARCO Station 5387, 2O2OO
Hesperian Boulevard, San Lorenzo, Cali fornia.

Mr. Whelan:

As requested by ARCO Products Company (ARCO), GeoStrategies, Inc.
(GSl) performed an addit ional remedial investigation at ARCO Station
5387 located aL 2O2OO Hesperian Boulevard in San Lorenzo, California.
This investigation was performed to evaluate the feasibil i ty of vapor
extraction/air sparging as a method for remediation of soil and
groundwater at the subject site. This report presents the results of this
investigation, as specif ied in the Work Plan (GSl, March 14, 1993).
Addit ionally. 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 soll 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-l 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 tor laboratory analyses;
performing two vapor extraction tests and two air sparging/vapor
extraction tests; and preparing this report presenting field procedures,
results and conclusions of this investigation. Field work was performed
to comply with current State of California Regional Water Ouality Control
Board - San Francisco Bay Region (CRWOCB) and Alameda County Health
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Care Services Agency (ACHCSA) guidel ines. GSI Field Methods and
Procedures were presented in the GSI Work Plan dated Apri l  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, Cali fornia, as shown on Plate 1, Vicinity
Map. The site is located in an area of commercial and residenl ial
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 stat ion bui lding, and four gasol ine
underground storage tanks (USTs) located in the southeastern portion of
the site, Pertinent site features are shown on Plate 2, Site Plan.

Reoional Geoloov and Hvdrogeologv

The site is located within the San Francisco Bay Plain approximately 2.5
miles east of San Francisco Bay and approximately O.2 miles north of
Sulpher Creek in San Lorenzo, Cali fornia. The area is underlain by
Holocene-age al luvial deposits consist ing of unconsolidated, moderately
sorted, f ine grained sand and si l t ,  with clayey si l t  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 ENVIRONMENTAT WORK

Subsurface Environmental Investiqation

In August 1986. Groundwater Technology lnc. (GTl) dri l led four
exploratory soi l  borings (SB-1 through SB-4) and instal led three
ground-water monitoring wells (MW-1 through MW-3). Concentrat ions of
TPH-G in the 9-9,5 foot soi l  samples from borings SB-2, SB-3 and SB-4
were reported as 49,42 and 2O parts per mil l ion (ppm). respectively, and
reported as none detected (ND) in soi l  samples col lected from borings
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SB-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, GSI instal led four addit ional groundwater
monitoring wells (A-4 through A-7). Total Petroleum Hyd rocarbons
calculated as Gasoline (TPH-G) were detected in soil from boring A-4 at
a depth of 1O fbg at a concentrat ion of 24 ppm. The remainder of the soi l
samples were reported as none detected (ND) for TPH-G. Results from
this investigation are presented in a GSI Monitoring Well  Instal lat ion
Report dated March 6, 1992.

ln August 1992, GSI instal led two offsi te groundwater monitoring wells
(,A-8 and A-91 and one groundwater recovery well  (AR-1) at the site.
TPH-G was detected in the soi l  samples from boring AR-1 col lected at
depths of 1O.O and 14.5 fbg at concentrat ions 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/Ouarterly Monitoring Report dated
December  21  ,1992.

One offsi te downgradient exploratory soi l  boring was dri l led and
compfeted as groundwater monitoring well  A-1O on November 18, 1992.
Two soi l  samples col lected 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 GSt Quarterly
Monitoring/Well  Instal lat ion 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 1 6 and 1 7, 1993. TPH-G was detected in I of
the 12 samples analyzed at concentrations ranging between 1 ,O ppm and
32 ppm. Benzene was identified in g of the 12 $amples analyzed at
concentrstions ranging between 0.010 ppm and 0.1 2 ppm. Re$ults from
this investigation are presented in this report.

Monitoring well  and soi l  boring locations are shown on Plate 2. Soi l
chemical analyt ical data are summarized in Table 1, Historical Soi l
Analyses Data.

J
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Aouifer Pumoing and Recoverv Tests

The 4 hour step-drawdown and 24 hour constant rate aquifer tests were
performed uti l iz ing 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-l and
monitoring wells MW-1 through MW-3 and A-4 through A-9 prior to
conducting the test to establ ish basel ine 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 ot 60,20,86. and 46 minutes,
respectively. Discharge rates (O) for steps one. two, and three were 2.O,
4.0, and 3.O gal lons 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 148O 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 f ield data plots using the
Jacob Method (Jacob, 1950) ranged between 4147 gal lons per day per
foot (gpd/ft)  to 1 l .oOO gpd/ft .  Storat ivi ty (s) ranged between 1 .09 x 10'a
and 9.92 x 1O 2. Storativity values appear to represent an aquifer that is
unconfined to semi-confined. These data results are summarized in Table
4 .

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 gpdfft ,  Storat ivi ty values for these wells ranged between 2.13 x
1O a and 1 .35 x 1 0'1 .  These results appear to be relat ively consistent with
the Jacob method calculat ions performed using the f ield data plots,

Well Influence

Data col lected 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 Well AR-l. Drawdown was measured in each observation
well and r€nged betwecn O.O8 and O.47 leet below initial water-levels.

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

Well Efficiency

The well efficiency was calculated using step drawdown test data as
described by Todd (198O). Well  eff iciency was calculated to be
approximately 16.50/o at a constant discharge rate of 3 gpm. Low well
eff iciency of Well  AR-1 may be a function of the f ine grained nature of the
aquifer in the area around the well .

Q.uarterlv Samoling

Ouarterly groundwater monitoring and sampling of si te wells began in
December 1991 . Cumulative depth to water (DTW) measurements,
wellhead elevations, groundwater elevations, and sub.iect ive observations
of f loating product on the groundwater are summarized in Table 2,
Historical Water-Level Data. Free product or product sheen has not been

5
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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 0,0O2 to O.OO5.
Groundwater flow direction has varied from north to west. Plate 5,
Potentiometric Map, is a graphic interpretation of groundwater elevations
at the t ime of the third quarter 1 993 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.
Concentrat ions of TPH-G for other wells ranged from nondetectable ( less
than 50 parts per billion [ppb]) to 44,OOO ppb. Hisrorical groundwater
analysis data is presented in Table 3. Historical Water Ouali ty Database.

Graphic interpretat ions of the extent of TPH-G and Benzene in
groundwater on August 12. 1 993 are shown on Plate 6 TPH-G
lsoconcentration Map, and Plate 7, Benzene lsoconcentration Map.

ADDIT]ONAL REMEDIAL INVESTIGATION

Drilling

A well  construction permit was acquired from the Alameda County Flood
Controf and Water Conservation District, Zone 7 (ACFCWCDI priot to
dri l l ing at the site. A copy of the permit is included in Appendix A. Six
onsite exploratory soi l  borings (AR-2, AS-1, AS-2, A-A, A-8, and A-C)
were dri l led on March 16 and 17, 1993, using a truck-mounted dri l l ing r ig
and hol low-stem augers, A GSI geologist observed the dri l l ing, described
the encountered soi ls using the Unif ied Soil  Classif icat ion System (ASTM
D 2+88-841 and Munsell  Color Chart.  and prepared a l i thologic log for
each boring. Borings AR-2, AS-1 and AS-2 were dri l led to the total
depths of between 31Yz and 35 fbg and recovery well  AR-2, vapor
extraction/air sparging well  AS- 1 VE/AS- 1 , and air sparging well  AS-2 were
constructed in these borings, respectively. Borings A-A through A-C were
dri l led to the total depth of 15 fbg. Vapor extract ion wells AV-1 through
AV-3 were constructed in these borings.

6



GeoStrategies Inc.

ARCO Station 5387 December 13,  1993
Addit ional Investigation and Interim Remedial Action Plan
792608-1 1

The soils encountered beneath the site consisted primarily of clay, silt,
si l ty sand, sand, and minor gravel to the total depth explored of 35.0 fbg.
Groundwater was f irst encountered between 12.0 and 13.5 fbg within the
layer of silt grading to silty sand toward the bottom of the layer.
Locations of the borings/wells are shown on Plate 2. Exploratory boring
logs are presented in Appendix B.

Soil Samolino

Soil samples were collected from the borings at five-foot intervals using
a modif ied Cali fornia spl i t-spoon sampler f i t ted with stainless steel sample
tube l iners. Soi l  samples retained for chemical analyses were sealed on
both ends with aluminum foi l  and plast ic end caps. Samples were labeled,
entered onto a Chain-of-Custody form, and transported in a cooler with
blue ice to Sequoia Analyt ical (Sequoia). a State-cert i f ied environmental
laboratory (Hazardous Waste Testing Laboratory #1210]. located in
Redwood City, Cali fornia.

An Organic Vapor Monitor (OVM) photoionization detector was used to
perform head-space analyses on soi ls from each sample interval,  as a
reconnaissance-level f ield test to evaluate the presence of hydrocarbons
in the soi l .  OVM readings are presented on each boring log (Appendix B).

Well Construction

Recovery well AR-2 was constructed in a 1 2-inch-diameter boring using
o-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 #2112 gaded sand was placed across the entire
screened interval and extends 1 foot above the top of the well  screen. A
%-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 instal led over the top of the well .  The
screen length for this well  was extended to 5.0 fbg to faci l i tate the wells '
potential use as a dual groundwater/vapor extract ion well .

7
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Well AS-1 was completed as a dual air-sparging/vapor extraction well ip
a 12-inch diameter boring. The air-sparging well was constructed using
f - inch-diameter Schedule 40 PVC blank casing and 1-inch-diameter
O.O2O-inch machine-slotted PVC well screen. Well screen for the air-
sparging well extends from 33 to 35 fbg. Lonestar #2112 graded sand
was placed across the entire screened interval of the well and extends %
feet above the top well screen. Approximately one foot of bentonite was
placed above the sandpack, followed bV a 16lz -toot 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 Aguarium Sand was placed above the bentonite and
extends % 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 f - inch diameter Schedule 40 PVC blank well  casing and O.O2o-inch
wide machine-slotted PVC well screen. Well screen extends from 28 to
3O fbg. Lonestar #2/12 graded sand was placed across the entire
screened interval and extends /" teet above the top of the well screen.
A 12% -toot 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 wells AV-1 through AV-3 were constructed in
1O-inch-diameter borings using 4-inch diameter Schedule 40 PVC blank
casing and 4-inch-diameter O.O2O-inch (AV-1 and AV-2) on 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 t/, teet 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

I
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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.

Recoverv Well Develooment and Samoling

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

TABORATORY ANATYSES

Soil Samples

Soil  samples were analyzed for TPH-G according to EPA Method 8O1 5
(Modif ied), and BTEX according ro EPA Method 8O2O.

Soil chemical analytical data are summarized in Table 1 . Two soil samples
collected from depths of 1O.O and 15.O fbg from each boring were
submitted for chemical analyses. TPH-G was detected in 8 of the 12
samples analyzed at concentrat ions ranging between 1.0 ppm and 32
ppm. Benzene was detected in 9 of the 12 samples analyzed at
concentrat ions ranging between O.O1O ppm and 0.1 2 ppm. The soi l
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 concentrat ion of 39O ppb. Benzene was detected in thi$ sample at
a concentrat ion of 4.1 ppb. Chemical analyt ical results for Well  AR-2 are
presented in Table 2. The G-R Field Data sheets and sequoia

I
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Groundwater Analytical Report and Chain-of-Custody are presented in
Appendix E,

VAPOR EXTRACTION/AIR SPARGING TESTS

Field Procedures and Observations

GSI performed two vapor extraction tests (VETI 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. Pre$$ures were
monitored with a Remote Sensor Module (RSMI connccted to the
ob8€rvation 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 f ield using a Horiba Infrared Analyzer or OVM. Vacuum
applied on the extraction wells during the tests was measured in inches
of water column (in. HrO). Tests 1 and 4 employed vapor extract ion only;
Tests 2 and 3 employed both vapor extract ion 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, f low rate and hydrocarbon
concentrat ion 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 extract ion casing in well  AS-1 (AS-1VE). Pressures, f low
rates and hydrocarbon concentrat ions were recorded at 15 minute
intervals during the test. Vapor extract ion was conducted for the duration
of the test. Air sparging was init iated after the vapor extract ion f low had
stabi l ized. After the f lows and pressures stabi l ized again, the air sparging
was discontinued and only vapor extract ion 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 1 1 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.

Upon initiation of Test 3, water was inadvertently extracted from well AR-
1, Vapor extract ion pressure was reduced to approximately 5O in. HrO
to eliminate water extraction. Vapor extraction was conducted for the
duration of the test. Air sparging was then init iated after the vapor
extraction f low had stabi l ized. After the f lows and pressures stabi l ized
again. the air sparging was discontinued and only vapor extract ion was
conducted for the duration of the test. Init ial ly, the sparging f low was too
low to be measured (below 1 cubic foot per minute [cfml],  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-5, A-7, A-9, MW-2, AR-1 and AS-1. To
estimate radius of inf luence, magnehelic vacuum gauges were instal led on
adjacent vapor wells and groundwater wells to measure induced vacuum
response (a secondary indicator of subsurface airf low). The magnehelic
gauges were capable of measuring dif ferential pressures as low as O.O1
in. HrO. Pressure, f low rate and hydrocarbon concentrat ion were
recorded at 6 to 31 minute intervals during the test. The data col lected
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 deoicted on Plates 15 and 16.

11
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Laboratorv Analvses of Air Samoles

Air samples were col lected from wells AV-s, AV-l,  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 also collected for analyses for lead cont€nt t:
from the vapor extmction flow during Test 1 through 3., The leed
sampling procedure involved a small fiaction of the vapor extraction flow ,
(18 to 20 ff/htl being directed through a Millipore fiher for the duratiGn .,.
of each test, A new filter was used for each test. The air samples and
fi l ter tubes were sent to Sequoia for analysis. The air samples were
analyzed for TPH-G according to EPA Method 8015 (Modif ied) and BTEX
according to EPA Method 8O2O. The filter tubes were analyzed for
organic lead using Cali fornia LUFT Manual (121871 Method.

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

Discussion of Tests Results

During Test 1, f ield monitored hydrocarbon concentrat ions continual ly
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 $hort-circuiting of air through the existing tank pit area betvneen
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-IVE showed posit ive pressure changes after sparging was
combined with vapor extract ion. Wells AR-l and MW-1 only began to
become affected short ly after cessation of sparging, and, then showed
effects until the end of the test.

Sparging increased the apparent hydrocarbons removal rate by
approximately 75o/" 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 initial field measurement of the vapor extraction flow
showed hydrocarbon concentrations of approximately 2,69O parts per
mil l ion by volume lppmv). Water entered the extraction well  during
testing. Hydrocarbon concentrat ions were much lower. possibly due to
the presence of water in the soils introduced into the vadose and capillary
fr inge zones. Hydrocarbon concentrat ions increased sharply just prior to
initiating sparging. This increase rnay indicate that the soil in the vicinity
of well  AR-l was drying (Plate 13). The decrease in measured
hydrocarbon removal rates (from the vapor extraction flow) during the
sparging port ion of Test 3, which may indicate the short-circu i t ing 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 posit ive pressure changes ranging from O.3
to 1.3 in HrO during Test 3 which may be a result of gauge malfunction.

Hydrocarbon removal rates during Test 3 are indeterminate because
concentrat ions did not stabi l ize 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
soi ls were drying,

During Test 4, f ield monitored hydrocarbon concentrat ions init ial ly
increased from 1 1 600 ppmv to 1 3920 ppmv, and then continual ly
decreased in the eff luent from well  AR-2. A vacuum response ranging
from 0.12 to 0.25 in. HrO was observed in well  MW-2. Observation wells
AS-1VE, A-7 and A-9 showed smaller amounts of vacuum response,
ranging from 0.015 to 0.160 in. HrO. Posit ive pressure changes (up to
2.80 in. HrO) were observed in observation well  A-5.

Discussion of Laboratorv Analytical Results for Air Samoles

Laboratory analytical results for air samples ind icated TPH-G
concentrat ions ranging from 790 parts per mil l ion per volume (ppmv) in
the sample col lected from well  AR-1 at the end of Test 3 to 10,OOO ppmv
in the sample col lected 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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Vaoor Extraction Radius of lnfluence Estimate

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

Vacuum readings decrease exponential ly with distance given the fol lowing
assumptions: steady state, radial f low; and homogeneous, isotropic f low
media. Although no soi ls are truly homogeneous. these assumptions are
al lowed given that true 3 dimensional soi l  characterist ics are not ful ly
defined.

To calculate an effect ive radius of inf luence, monitoring well  vacuum
response is plotted versus distance from the extraction well on semi-log
paper, Using stat ist ical analysis techniques, a best f i t  exponential
function is calculated to tit the observed data and appears on semi-log
paper as a straight l ine. Where this function crosses a vacuum response
threshold is presumed to be the effective ROI for the extraction well.

Based on past experience, GSI general ly assumes that an induced vacuum
of O.2 inches of water column should be suff icient to induce subsurface
airf low within the zone of inf luence. The radial distance corresponding to
an induced vacuum of O.2 is interpolated to be the effect ive 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 enough pressure response wells were monitored to give an
accurate representation of induced vapor extract ion 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 1 7) and a best exponential f  unction was calculated. The
distance from the extraction well  where 0.2 inches of water column is
estimated to occur by the best f i t  exponential function is approximately
24 feet. A conservative estimate for the effective ROI for this site is
therefore approximately 2O teet,
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SUMMARY OF SOII AND GROUNDWATER CONTAMINATION

Extent of Hvdlocarbon lmpacted 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. Hydrocarbon impacted soi ls are encountered between 9 to 17 fbg,
with the highest concentrat ions encountered near the capi l lary fr inge. The
lateral extent of gasol ine hydrocarbons in the soi l  at the subject si te
appears to be delineated to nondetectable levels except the southern and
eastern vicinity of the site.

The presence of hydrocarbon impacted soi l  in the capi l lary fr inge at the
eastern corner of the site (upgradient to the exist ing USTS) might be due
to an offsite source.

Extent of Hvdrocarbon lmoacted Groundwater

The lateral extent of gasol ine hydrocarbons in the groundwater has been
delineated to nondetectable concentrat ions of TPH-G (less than 5O ppb)
in the northern and southern vicinity of the site. Plates 6 and 7,
respectively, depict TPH-G and benzene concentrat ions 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 {generally upgradient and
crossgradientl vicinity of the site, as indicated bv the pressnce of TPH-G
in offsite wells A-1O and A-4. The presence of hydrocarbons in well A-4
(located upgradient to the exist ing UST's) may indicate an offsi te source.

The results of this investigation are presented below:

. Six exploratory borings (A-A. A-8, A-C, AS-1, AS-2. and AR-2)
were dri l led 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 well  AS-2, and recovery well  AR-2.
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The l i thology of the borings consisted primari ly of si l t ,  si l ty sand,
sand and minor clay to the total depth explored of 35,O feet below
ground surface (fbg). Groundwater was f i rst encountered in the
borings at depths of between 12.0 and 13.5 fbg.

Laboratory analytical results for soil samples collected from borings
A-A. A-8, A-C, AS-1, AS-2, and AR-2 at depths of 1O and 15 feet
reported the presence of TPH-G in 8 of the 12 samples analyzed at
concentrat ions ranging between 1.0 ppm and 32 ppm, Benzene
was identi f ied in 9 of the 12 samples analyzed at concentrat ions
rang ing  be tween O.010 ppm and 0 .12  ppm.

Laboratory analyt ical results for groundwater samples col lected
from recovery well  AR-2 reported 390 ppb TPH-G and 4,1 ppb of
benzene.

Air sparging/vapor extract ion appears to be a viable remediat ion
alternative for the remediation of gasol ine hydrocarbons from onsite
soi ls and groundwater. Air sparging appears to increase the
hydrocarbons removal rate as indicated by Test 2 results.
However, the radius of inf luence appears to be l imited (estimated
at approximately 20 feet) and more vapor extraction and air
sparging wells may need to be instal led to cover al l  hydrocarbon
impacted areas.

DESCRIPTION OF PROPOSED INTERIM SOIL AND GROUNDWATER
REMEDIATION SYSTEMS

The proposed vapor extraction system (VES) and groundwater remediation
system wil l  function as an interim remedial measure for onsite
hydrocarbon-impacted soils and groundwater beneath the site. The
proposed interim soil €nd groundwater remediation sy$tems will consist
of a combined vapor extraction and air sparging system. Alternatively, in
the event the air $parging is not effective, the interim soil and
groundwater remediation systems will consist of a vapor extraction
$ystem and groundwater recovery system.
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Upon installation
remedial systems
extraction wells,
be necessary.

and operation of the sYstems, the effectiveness of the

wil l  be reassessed. The instal lat ion of addit ional vapor

air sparging wells, or groundwatel recovery wells may

lnterim VES Svstem

TheVESwi | |be ins ta | |edandopera ted in twophases .Thef i rs tphasewi | |
consist of an internal combustion engine ( lcE) connected to wells AV-1

through AV-3, AS-1VE, and AV-4' The ICE will provide the vacuum

source and wil l  destroy the hydrocarbons extracted with the soi l  vapor.

The second phase wil l  consist of a vacuum blower connection to the same

wells and to vapor phase activated carbon. The switch between the two

systems wil l  be made when the hydrocarbon concentrat ions being drawn

from the wells drop enough to make activated carbon economical ly

feasible. Due to the number of vapor extract ion wells at the site, the vEs

maybeopera tedus ing ind iv idua lwe l |sorse tso fvaporwe| |s insequence,
rather than operating al l  wel ls concurrently. This approach should

minimize the size and inherent operating costs for the off-gas abatement

unit,  whi le st i l l  al lowing the air f low from individual wells to be maximized.

The design approach is also consistent with the relat ivelY high vapor-

ohase TPH-G concentrat ions observed during the VET'

Vapor Wellheads

Wellhead piping wil l  be equipped with a vacuum gauge' a sample port '

andashu t -o f f va |veso tha t f |owth rougheachwe| |canbead jus ted to
maximize hydrocarbon extraction from the soi l '  To al low for future

exoansion oi the VES, a limited number of additional vapor extraction pipe

stub-out connections may be instal led to faci l i tate the connection of future

vaDor extraction wells or air-sparging points, i f  needed '

VES Treatment Processes

subsurface piping wil l  direct extracted vapor from the wells to the

remedial system. A condensate separator will remove entrained droplets

of moisture from the airstream. The lcE wil l  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. ln 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
relat ive to the volumes of water removed, An addit ional advantage of air
sparging is that i t  can often enhance the removal of adsorbed-phase
hydrocarbons in the saturated soil zone more effectively than groundwater
pumping alone. Final ly, since air sparging systems do not general ly create
a hydraul ic capture zone, potential off-si te contaminants from other
sources are less likely to 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 relat ively
impermeable soil zones above the water surface can restrict the vertical
travel of sparge air,  which could potential ly drive the dissolved plume in
a horizontal direct ion. These parameters wil l  be monitored closely during
the init ial  sparging period to gauge the effect iveness of the air sparging
system.

lntsrim Groundwater Recovery System [optional]

lf air sparging is not as effective as planned, the potential installation of
a groundwater extraction system will b€ evaluated to begin migratlon
control of the on-site dissolved hydrocarbon plumen Recovery Wells AR-1
and AR-2 will be utilized to control and extract dissolved hydrocarbons for
treatment. The locations of Wells AH-1 and AR-2 were chosen because
of their locations with respect to the dissolved hydrocarbon plume, the
hydraul ic gradient and the estimated radius of inf luent 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 3 to 6
gpm.
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Interam Groundwatsr Becovery System Treatment Ptocesses [optional]

lf 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 to 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 wil l  then be
treated using two or three 1ooo-pound l iquid phase carbon canisters in
series to meet discharge requirements of the Oro Loma Sanitary District
(OLSDI. 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. l f
the OLSD does not accept the treated groundwater, a National Pollutant
Discharge Elimination System (NPDES) permit wi l l  be obtained to
discharge treated water to the storm drain.

Soill Prevention and Safetv Plan

Spill prevention measures for the groundwater treatment system (if
instal led) wi l l  include pressure switches or pressure rel ief valves on the
carbon canisters to prevent overpressuring; double containment for the
l iquid-phase carbon canisters, oi l-water separator, and equalization tank;
and a remote autodialer system to report alarm or shut-down condition.
When any alarm condit ions are tr iggered the remote monitoring system
wil l  noti fy GSI's f ield personnel so the condit ion can be recti f ied prior to
system restart.  A f ire ext inguisher and no smoking signs wil l  also be
instal led in the remediation compound.

PROPOSED SCOPE OF WORK

Based on the results 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 detai l  in ensuing sections:

20



GeoStrategies Inc.

ARCO Station 5387 December 13, 1993
Additional Investigation and Interim Remedial Action Plan
792608-11

o Task 1.
o Task 2.
o Task 3.

Construction and Construction Inspection
System Startup and Operation
System Performance Evaluation

Task 1. Construction and Construction Inspection

After having secured the Building, Fire and Planning Department Permits,
BAAOMD 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
electr ical l ines; connection to the sanitary sewer (optional);  instal lat ion of
necessary underground pipes and electr ical conduits to and from the
proposed treatment compound; pressure testing of lines; construction of
the remediation compound; electr ical service and propane hookup; and
instal lat ion and plumbing of al l  soi l  and groundwater remediat ion
equipment. Construction of the remediation system compound wil l  begin
after design of the VES and groundwater remediation system is completed
and city bui lding permits have been obtained.

Task 2. System Startuo and Ooeration

This section and the ensuing sections detai l  a monitoring plan to veri fy 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 remediat ion system wil l  be init iated in
compliance with all applicable regulatory agencies, Startup procedures
wil l  include system monitoring, maintenance and sampling within the f irst
ten days of operation, Operation and maintenance of the VES as
described above typical ly include: dai ly si te inspections for the f irst f ive
days of operation, and site visits once every week for the first month.
After the first month of operation, site visits will be typically performed
once every two weeks, or as needed over the operating life of the
remediation systems. Modif icat ions to this typical schedule wil l  be made
if addit ional requirements are specif ied by the guidel ines set forth by the
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BAAOMD 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 to optimize VES and groundwater treatment system
efficiency; periodic sampling and field monitoring of influent and effluent
as reguired by the BAAOMD; and other periodic maintenance to promote
continued operation of the remediation equipment. Parameters monitored
and adjusted in the f ield wil l  include: f ield measurement of vapor
extraction flow rates. induced vacuum responses at onsite wells if
appl icable, and hydrocarbon vapor concentrat ions with an organic vapor
monitor approved by the B,AAOMD,

System Sampling

Typical BAAOMD guidel ines require that during the startup phase of the
off-gas abatement unit ,  inf luent and eff luent air samples to the VES be
collected to evaluate destruction efficiency of the unit. To demonstrate
compliance with BAAOMD regulat ions, the VES wil l  l ikely 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 col lected and analyzed as detai led above. during the f irst two
days of operation and later on a biweekly and monthly basis, all other
sampling of the VES wil l  be conducted using a f ield organic vapor
monitoring instrument approved by the BAAOMD. l f  at any t ime the
results of laboratory analyses or f ield monitoring readings show emission
limits to be exceeded. a confirmation air sample will be taken immediately
and analyzed on a 24 hour turnaround basis. l f  emission l imits are st i l l
exceeded, the system will be shut down and any necessary corrective
action will be performed before repeating the startup sequence. BAAOMD
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 2oOo-pound vapor-phase activated
carbon canisters) when the hydrocarbon concentrations of the vapor
approach 2O0 ppmv, or when it becomes cost-effective. Typical
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BAAOMD guidelines require that, extracted vapor influent and effluent
from the carbon system will be monitored with a field instrument
approved by the BAAOMD 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.

lf groundwater extraction is implemented, influent and effluent water
samples wil l  be col lected for laboratory analysis during the f irst week of
startup. Al l  water compliance sampling wil l  be conducted in accordance
with the OLSD or NPDES permit requirements i f  a groundwater extract ion
system is installed,

Task 3. Svstem 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 conlunction
with continued groundwater monitoring and sampling at the subject site,
and wil l  be submitted together with the regularly scheduled quarterly
monitoring and sampling reports. This report may include the fol lowing:
hours of operation; system inf luent and eff luent f ield monitoring readings
collected; laboratory results of influent and effluent air and water samples
col lected and analyzed; total and individual vapor extract ion well  and
groundwater extraction well flow rates; induced vacuum responses
recorded in observation wells; al l  other relevant f ield data col lected; and
results obtained such as observed radius of inf luence. system destruction
efficiency, groundwater treatment system efficiency, etc.

Recommendations wil l  then be made to further optimize system
performance and to further enhance remediation of subsurface impacted
soi ls and groundwater. Recommendations may include t ie- in of addit ional
vapor extract ion wells, air sparging wells, or groundwater extract ion wells
( i f  appl icable) 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 Cali fornia at the
time this investigation was performed. This assessment was cond ucted
solely for the purpose of evaluating environmental cond i t ions of the soi l
and groundwater with respect to gasoline and waste-oil related
hydrocarbons at the site. No soi l  engineering or geotechnical references
are implied or should be inferred. Groundwater monitoring procedures and
acquisit ion of groundwater f ield data were performed under the direct ion
of EMCON; evaluation and warrant of their f ield data and f ield protocols
is beyond GSI's scope of work. Evaluation of the geologic condit ions 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 avai lable.

DISTBlBUTION

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

Ms. Jul iet Shin
Alameda County Health Care Services Agency

8O Swan Way, Room 200
Oakland, Cali fornia 94621

Mr. Richard Hiett
Regional Water Ouality Control Board

San Francisco Bay Region
2101 Webster Street, Suite 5OO

Oak land,  Ca l i fo rn ia  94612
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TABLE 1

SOIL ANALYSES DATA

SAMPLE
t .D .

SAMPLE
DATE

Af'IALYZED
DATE

TPI{.G
IPFM)

gENZENE

{PPM}
TOLUENE

IPPM}
ETHYLBENZENE XYLENES

(PPM} IPPM}

A-A- lO .O

A-A-15 .0

17-Mer-93

17-M.f-93

2+Moi'93

2+Ma.-93

4 .4 o.o22

0 . 1  2

<o.oo50

o.o42 o.38

0.030

a-B-10.o

A-B-r 5.O

17-M6.-93

'17-MsrgB

2+M6t-93

2+Mar-93

< l . o

< 1 - O

<o,oo50

<o.oo50

<o.oo50

<o-oo50

<o.oo50

<o.oo50

<o.oo50

<o,oo50

A-C-10 .O

A-C-15.0

17-M6r-93

17-Msi-93

2+M6r93

2+M6t-93

l . o

1

0 . 0 1 0

o.o27

0,oo60

o.o81

o,o50

0. ' t  1

o.o080

AS-1 - tO .O

AS-1 -1  5 .0

1 6-Mar-93

1&Mar-g3

23-M.r'93

23-Mar-93

< 1 , 0

1 7

<0.oo50

o.o27

<o.oo50 <o.oo50

o.090

o.oo70

0 . 1 6

AS-2-10.0

AS-2-  l5 .O

17-Mor-93

17-Mar-93

2+Mrr-93

24-M6r-93

0.o42

0.o85

<o.oo50

o.o1 2

<0.0050 0.020

AR-2- l O.O

AR.2 -15 .O

I  A-MrF93

l6-Mor.93

2+Msr-93

24-Mer-93

< 1 , O

l 6

0 . 1  1

o ,06 l

<o.oo50 <o,oo50

o , t 4

TPH-G = Total P6trcl6um Hvdrocarbons cslcul6t6d ss Gssoline.
PPM = Pan6 Prr Mitlion.

Noto: All dato Ehown as <x 610 roportod as NO (nono d6loctod).
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TABLE 2

HIATORICAL WATEB LEVEL DATA
ARCO St'tion 5387

gln Lor.nzo, C.lilo.nir

,,MOtittToRrNc
: . . :DATE

OEPTH TO
WATEF IFT)

WELLELEVATION
IFT)

STATIC WATER
ELEVATION (FT'

FLOATING PRODUCT
THICKNESS {FTI

O8-Aug-46

2+D€c-91

1O-Mar-g2

O9-Jun-s2

'l +ssp-92

1 2-Nov-92

1 1.F6b-93

14-ApF93

12-A' ig-93

t  5 . 1 2

t  3 .34

1 4 . 1 2

1 5 . 3 4

15 .45

r  1 . 9 5

1  1 . 6 5

38 .36

2 7 . 1  |

25.O2

23 -O2

22.90

26.41

25.43

o.oo

o.oo

o,oo

o.oo

o.oo

0.o0

0.oo

o.oo

o.oo

O8-Aug-86

24-D6c-91

' lO-M6192

O9-Jun-92

1+Sop-g2

l2-Nov-92

I l-FoSg3

l+Apr-93

12-Aug-93

MW.2

MW-2

MW-2

MW-2

MW-2

MW-2

MW-2

MW-2

16 .50

14 .52

15 .98

13 .a1

34.58

38.58

38.58

38.58

38.58

38 .58

3A,58

22.O8

24.06

22.60

0.oo

0.oo

o.oo

0.oo

0.oo

o.oo

0.oo

0.oo

o.oo

O8-Aug-86

2+Dec-91

1O-Mat-92

O9-Jun-92

l+S€p-92

'12-Nov-92

'1 1-Feb-g3

14-Apr-93

12-A'rg-93

MW-3

lYtW-3

tvlw-3

MW-3

MW-3

MW.3

MW-3

MW-3

12.90

13.60

14.78

14.92

1 1 . 6 s

1 1 , 1 6

12.42

37.77

37.' t7

37.77

37.77

3J .77

37 .77

2 7  . 1 6

22.17

24.47

24.17

26.12

24-95

o,oo

o.o0

o,oo

o.oo

o.oo

o.o0

o.oo

o.oo

o.oo

24-D€c-91

I O-Mar-92

o9-Jun-92

14-Sop-92

12 -Nov -92

11"F6b -93

1,4-Apr-93

17 .60

14 .7  6

16 .97

1 3 . 4 3

l3 -06

39 .46

39 .45

39 .86

39 .46

2 5 . 1 O

24.23

23.O3

26 .40

o.oo

o.oo

o.o0

o.o0

o.oo

o,o0

o.oo

792608 - l  I



TABLE 2

}II6TORICAL WATEF LEVEL DATA
AiCO ar.rion 5387

6|rh Lor.nto, Cllilorna.

. MONITOEIfiIG
: : :  I :DATE :

WELL DEPTH TO
I.IUMBER ' . WATERIFT)

WELL ELEVATION
(FTI

STATIC WATER
ELEVATION {FT|

FLOATING PRODUCT
THICKNESS IFT)

12-Aue93 A-4 14.94 39.86 24.92 o.oo

24Dec-31

lO-Ms'-92

09-Jun-92

| +Ssp-g2

12-Nov-92

1'1-F6b-93

'14-Apr-93

l2-Aus-s3

A-5

A-5

A-5

A-5

A-5

A-5

A-5

A-5

1 6 . 8 5

1 4 . 9 1

1  6 . 1 4

16 .35

12.97

1 4 . 1 2

34 .94

34 .94

34.94

38 .94

38.94

38 ,94

38 .94

38 .94

22.09

2 5 . 1 I

24.O3

22.4O

22.59

o.oo

o.oo

o.oo

o.oo

o.oo

o.oo

o,oo

0.o0

24-D6c-91

' lo-Mar-92

14-Scp92

12-Nov-92

1+Ap.-g3

l2-Aug-93

A-6

A-6

A-6

A-5

A-6

A-6

A-6

A-6

r 6.88

14.95

16.20

'13 ̂o4

12.2e

1 4 . 1 8

39 .O7

39.O7

39.O7

26.03

26.44

24.49

o.o0

o.oo

o.o0

o.o0

o.oo

o.o0

24Doo-9'l

lGM6r-92

O9-Jurts92

1+gop-92

l2-Nov-92

I 1-Feb-93

1+ApF93

12-AugF93

1 8 . 1  1

15 .30

t 5.54

39 .95

39.95

21.44

24.65

22.60

22.44

24.41

o,o0

0.00

0.o0

0.oo

0.oo

0.oo

o.oo

o.ooA-7

I +SBp-g2

12-Nov-g2

1+Apr-93

12-Aug-93

A-a

A-a

A-8

A-8

A-8

14.' l  9

14 .35

' I  1 ,25

12 .41 37 -23

23.O4

25 .98

24.90

24.42

o.o0

o.o0

o.oo

o.o0

o.oo

1 + S e p - g 2

12-Nov-g2

' |  1-Feb-g3

1+Ap/ -93

A-9

A-S

A - 9

A"9

1 6.29

' I 2 .31

1 2 . o 1

3  8 . 7 1

3  8 . 7 1

38 -71

22 .59

26.40

26.70

o.oo

o.oo

o.oo

o-00

792508-' , t  1



TAALE 2

HI€TOhICAL WATER LEVEL DATA
ARCO Srlr ion 5387

S.n Lorcnzo, Crlitorni.

D€PTH TO
WATER IFT}

WELL ELEVATION
IFT}

STATIC WATER
ELEVATION (FD

12-AuO-93 A-9 I3.So 3 8 . 7 1 24.41 0.oo

07-D6c-92

'11-Frb-g3

1+Apr-93

| 2-Aug-93

A-  t o

A -10

A- l  o

A - t o

1 6 . 8 1

|  3 . 1 5

12 .93

| 4.87

34 .94

38 .94

38 .94

38 .94

2 2 . 1 3

25.79

26 .01

24.O7

o.oo

0.oo

o,oo

o.oo
'14-Sap-92

'| 2-Nov-g2

1 1-Fsb-93

1+ApF93

l2-Aug-93

AR. I

AR- I

AR- I

AR- I

AB '1

12 .41

11 .77

3 8 . 1 1

3 8 . 1 l

3 8 . 1 1

3 8 . 1 1

3 8 . 1 1

22.90

25.30

26.34

24.s5

o.oo

0.oo

0.o0

o.oo

o.oo

3O-Msr-93

1+Apr-g3

12-Aug-93

AR-2

AR.2

AF.2

1 1 , 8 7

13 .59

38.39 26.86

24.80

o.o0

o.oo

o.oo

Not€61 l . St6tic watcr ol€vations iefs.€nc.d to Mean 56€ Lovel (MSL).

Woll al€vEtions 6nd dgpth-to-wator ma€sur6m6nts are messur€d from th€ top
of th. w.ll box.

792608 -11



TABLE 3

CROUNDWATER OUAUTY DATABASE
ABCO gt.i;on 5387

Srn Lor.nro, Crlitorni!

:  SAMPL€.. .SAMPLE

i ,  r i D A T E  . .  P O T N T
:TPH.G

tPPB)
BENZENE

(PPB)
TOLUENE

IPFE}
ETHYLBENZENE

IPPB)

08-Aug-86

2+Doo-91

lO-Mar-92

09-Jun-92

1+Sep-92

12-Nov-92

11 -Feb -g3

l4-Apr93

12-Aug-93

TOrlO

2200

2800

2900

2 600

1 600

4000

1700

830

1 S 0

270

960

450

3 1 0

5 1 0

60

29

<5.O

439

6.9

99

45

200

t o 0

230

39

2 1

9 1

O8-Au0-86

24-Doc-g 1

1O-M6r-92

09-Jun-92

1+Sop-g2

12-Nov-92

11 -Fob -g3

1+Apr-93

12-Aug-93

MW-2

MW-2

MW-2

MW-2

MW-2

MW-2

MW-2

MW-2

MW-2

1 9 1 0

23000

210000

33000

16000

16000

27000

27000
't 6000

2 0 . 1

1500

44000

2300

3700

3800

3 500

3 500

1600

2 .4

I  100

3900

370

100

8 6

720

220

480

| 700

780

470

470

1500

zzoo

t 300

1400

5800

2600

'I OOO

9 1 0

3800

5100

1200

O8-AuO-86

2+Dac-91

1O-Mar92

O9.Jun-92

1+S6p-92

12-Nov-92

1 1-F6b-93

'| +Apr-93

12-Aug-g3

turw-3

MW-3

MW-3

MW-3

MW-3

MW-3

MW-3

MW-3

MW-3

7450

6800

| 't ooo

16000

l ilOOO

74o0

8600

8900

3i+O0

450

2000

400

580

300

549

' lo

69

<50

<25

<20

8.8

< 5

409

400

1300

1 500

7 1 0

1380

45

560

2600

2400

< 5

24.D6c-91

1O-M6r92

O9-Jun-92

1+Sep-g2

12-Nov-92

I l-Fsb-93

I +Api-93

19oO

7400

4500

1300

6 1 0

740

380

29

< 2 .5

2-4

<o.50

< o,60

2 .5

o.98

< o.50

< o.50

1 l

34

5 .0

1 0

o-97

'| .6

792608 -11



TAATE 3

HlsTONrcAL oROUNDWATEA OUALITY DATAAAAE
ARCO Strrior| 5387

Srn Lo..nzo, C.lifoTnir

.IPPBI
SENZENE

(PFB}
TOLUEN€

(PPB)
ETHYLBENZENE XYIENES

IPPB) IPPB)

12-Aug-93 A-4 1200 0,93 <0 .50 o . 9 1 < 0,50

2+D6c-9'l

lO-M6r-92

o9-Jun-92

1+Sep-92

12-Nov-92

I l-F€b-93

I  +Ap rs3

12-Aus-93

A-5

A-5

A-5

A-5

A-5

A-5

A-5

A-5

1 600

1000

580

770

520

190

2 1

<o.30

<  1 . 5

<o.30

<2,5

< o.50

< o.50

<o.50

100

65

o.s7

0.94

34

1 2

5 .4

2+O€c-91

'| O-Mar-92

O9-Jun'92

1+S6p.92

12-Nov-g2

1 1-Fob-93

I +Apr-93

12-AuO-93

A-6

a-6

a-6

A-6

A"6

A-6

4.6

A-6

<30

<30

<30

<50

<50

<50

<50

<50

< 0 .30

< 0 .30

< o ,30

<0,50

< 0,50

< 0.50

< 0.50

< 0.50

<0,30

<0.30

<0,30

<0,50

<o,50

<o,50

<o,50

<o.50

<o.30

<0.30

<o,30

<o,50

<o.50

<o,50

<o.50

<0.50

<o.30

<o.30

<o.30

<o.50

<0.50

<o.50

<o.50

<o.50

2+Dcc-91

lO-Mor-92

O9-J!l|-92

1+Sep-g2

12-Nov-92

1 1-Fetsg3

1+ApF93

12-AugF93

A-7

A-7

A-7

a-7

a-7

A-7

'| 0000

320

340

760

260

1300

1 l

1 6

0.54

<2 -O

1 . O

<o.50

1 7 0

8.8

30

50

I t

4A

6 1 0

34

21

9.O

I +Srp-g2

12-Nov-92

1+Apr-93

12-Aug-93

A-8

A-8

A-8

<50

<50

<50

<50

<50

< o.50

<0.50

<0,50

< 0,50

< o.50

<o.50

< 0.50

<o.50

<o.50

<o.50

< 0-50

< 0.50

<o.50

< o.50

<0,50

<o.50

< 0.50

< 0,50

<0,50

<0.50

A-8

A-8

14-Sep-g2

l2-Nov-g2

l1 -Feb -93

I +Apr-93

A-9

A-9

A-9

A-9

<50

<50

<50

<50

< o.50

< 0 .50

<0.50

< o .50

<0.50

<0.50

<0,50

<o.s0

<o,50

<0.50

<0,50

<o.50

< 0.50

< 0.50

< 0.50

<o.50



TABLE 3

HISTORICAL GFOU'{DWATER OUALITY DATAAASE
ARCO Srrtion 5387

Srn Loi.nro, C.litorni.

SAMPLE
,, oATE , ,

SAMPLE
, , , POINT

TPH.G
IPPS}

BENZENE
(PPB)

TOLUENE
{PPB)

ETIiYLBENZENF
(PPB)

12-AuqF93 A-9 <50 <0.50 <o,50 <o.50 < 0.50

O7.D6c-92

1 l -Feb -93

1+Apr-93

I2-Aus-93

A- 10

a-10

A-10

A-10

860

210

770

390

3o

<0.50

<o.50

< o.50

< 2 . 5

0 .97

3.0

<o,50

< 2 .5

<0.50

o.76

<0.50

<2.5

< o ,50

1 . 9

0.84

1+Sop-92

l2"Nov-92

1 l -FBSg3

l4-Apr-93

12-Arr0-93

AR.1

AR- I

AR.1

AR.1

AR.1

820

140

360

370

66

1 9 0

240

1 5 0

< t . o

<0.50

< 2 . 3

< 2

4-3

30

1 1

<  2 .5

< 2

3O-M6r-93

1+Apr-93

12-Aug-93

AR.2

AR.2

AR-2

390

3 1 0

t 3 0

4 . 1

l 8

l 6

<o.50

<o.50

<o,50

o.67

1 . 7

36

0.57

TPH.G
PPB

Not6:

Tot6l P6tiol6um Hydroc€ibons calcul€tod as Gasoline.
Panr P6r Billion.

All deta rhown as <x 616 rsponsd as ND (nonc dstectsd).
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Notes :

NA

Indeterminate

Table 8

Hydrocarbon Removal Rates

Not  app l i cab le

Concentrat ions did not stabi l ize

Test

SVE Removal Rates
( lb/day)

Without
Sparging With Sparging

1 11 NA

13.1 22.9
? Inde terminate Indeterminate
A- 60.7 NA
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2 .  Submlf  io  Zono 7 y l th ln  60 d! ! , r  l t ts r  ccrnpl . t lon
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I//JOR DIVISICIIS I T/PI3AL NAM=S

I
;

o F

" 9d <

*?
( )=
t
ra
o
z

GMVELS

no . arEv€ 6i:E

CLEAN G FEVE L5
WIIH L IT"I L!
oa No FrNSs

' .  
i . WEL| GRADEO GRAVELS WI'IH OF

wllHo|lT g,{rJo. LTITLE oB No FrHEs

POORLY GRADEO GRAVELS WITH OF
WrIHOUT SANO, LITTLE OR NC FIT'ES

GFAVELS WITH
o,/Ea 151 f  rNEs

GM .'
SILTY GRAVELS
SIlTY GRAVELS WITH SANO

'r!7,
CTAYEY GF{AVELS
CLAYFY GRAVELS }VITH SAI,ID

SANDS

xo . eEvE a,zE

CLEAN SANDS
wlIH LITTLE
OR I'lO FlrlES

SW
WELL GRADEO SAI.JDS WITH OF
WITHOUT GAAVEL LTTTLE OR NO FINES

POORLY GRAO€D SANDS WITH OFt
WITHOU] GRAVEL LTTTLF OR t.IO FINES

SANDS WITH
O/ER ,I5T, FINES

SM r
I

SILTY SAHDS WIIH OfI
WIf HOUT GFTAVEL

t . /  I
/.,;/ .r' CLAYFY SANDS WTTH OR

wtf frorjT GRAvEI

d
6
I

o ?
o F
! J E

a =
d 5
z <

5

d
o

SILTS AND CLAYS

uoutD LrMrT 50% oR Llss

ML
INOFGANIC SIL1S AND VERY FINE SANDS, AOCK
FLOUR SILTS WITH SANDS AND GRAVELS

nl
/,

ITTOBGANIC CLAYS OF LO{d TO MSDIUM PLASTICfi
CLAYS WT|H SANDS AND GRAVELS, LEAN CIAYS

I
I

ORGAHIC SILTS Ofr CLAYS
oF to ,l Pt^snctTY

SILTS AND CLAV. S

UOUID LIMTT GREATER THAN 5O!;

MH
INORGANI3 SILTS. MIOACEOUS OR DIATOI'IACIOUS ,
FINE BANDY OR SILTY 501ls. ELAgN3 SILTS

n INOBGAI.IIs CLAYS OF HIGH PTASTICITY.
FAT CI.AYS

OH
///, /

4/./,/,
OFGANIC SILTS OR CLAYS
oF r,tEDru TO H|GH PLAS'nCrrv

HIGHLY OBGANIC SOILS f l
PEAT Ai'O OIHEF
}IIGHLY OBqANIC SOLS

LL

PI

PD

2.5 YF 6,?

5 GY 5,?

. Uquid Litnli (96)

- h.5{. index (99)

- Voldib VrFrB in pa'n

- Ps,tcie S.re Anaiysrs

- Soil Color a.coEing to
Munsell Soil Color Cnsns {1S75 =diDon)

- GSA Rock Coior CnBn

z
I
tr
Y
!

- tlo Soil SsrnpL F cDvcrcd

- 'tjrdidrrloed' sampie

- Bulk or Cb.sificatiofl Sarnple

- fu Fnrtuntetod Gtpuod WalBr Lr\,rel

- Pi€zornibit Ground wBrer Level

- Ssmtl'e cirive hammer v/eighl - 140 Douoos
tslirn! 30 inatres. Blot6 teourred ro odve
sampre' 1 rool &re rncircsleo on t'|e lo:9

Unified Soil Classification - ASTM D 2488€5
and Key to Test Data

Geostrate o ies lnc.



2020C Hesoenan Boulevard
: ' ,en :  AaOO DroOues iomoanv 9Sf53E7

Logoed Dv RCM Drir'e: W l-Jazmal

Doh,nc metDoc Boliow Stem
rroE o.srn€re. 12 Inches.

wa re r  Leve '  13 .5  14 .9

E , i
9 E  € :

r , m e  i 4 . 3 5  1 6 1 4 8
Dare 3i 16,'93 3/16/93

AVEMENT SECTION - 0.5 Tt,
'1

2

3

5

6

7

6

10

1 1

1 2

1 4

1 7

' 18

-  b lack  (1oYR 21 j ;  med ium s t i l l ,
med ium Dlas t rc [v :  559"  c lav .45% s i lL

orown (1oYR 4/3): medium stit{,
; 70% silt, 1 5% ciaY, 15% tine sand.

olor chanoe to dark oltve qrav (5Y 32) at 3.5 r..1
f -inch medium sand lens at 4.o h

ed at 13.5 11.

r chanoe ro vellowish Drown (10Y4 5/6) witn
: discoloration at 18.5 lt, decrease

in sand 1c 591.
Aemarks: * Convened to eouivaleni siandard Deneti 'alion biows/i1.

AC1NG NC

GeoSt ra teg ies  lnc .

AR.2
.,rcg NUMg:F

792608
F5\a:W:J eY eG,C:C

Log o f  Bo lng



LocBr,o. 2C200 hesoenan Bourevard
lCt r r  San LOrenZO

m€rhocr holtow Slem A

^  I  . l
9 i  =  +  - - ,  I  a ! ,

; i  ?,i ;E l:!
: i G

27

16

z9

34

36

39

mecjium dense, saturated; 759i line sand, 25";

Lens ot fine to coerse sand at 28.5 tt,

ol borino at 35.0 ft.

* Convened to equivaleni sianoaro peneiratron blows/li,

BCR",r6 NC

GeoStrategies inc.

AR.2
F:\nEW:9 eY

Log of Boring



--# E "<-

C ToD of Box Etevation 38,39 n.
Relerenced to Mean Sea Level
Referenced to Proiect Dalum

35,0 tt.-3E[-ao pvclsrriSil-cEn stt.

E

F

Casing Diameler b  t n .

Deoth ro Top Pertorations

Perloraled Lenglh 30.0 fr,
Perlorated lnterval lrom 5.0 ro 35.0 tt.

5.0 fr.

Pertoration Type Continuous WraP
Pertoration Size 0.020

H Surface SealJrom
SealMaterial 

----d6-ncrere

Backtill irom
BacKill Material Neat Cement

J Seal from
Seal Material Bentonhe

0 tc 1.0 ft.

1 .0 ro 4.0 tL

4.0 ro 4.5 tt.

K Gravel Pack lrom
Peck Marerial Lonesrar #212 Graded Sand

L Bonom Seal
Seal Material

M wateroroot vault box with locking cap and

Depths measured irom initial Srouno suriace.

4.5 ro 35.0 tt.

wEtt tio

AR-2

WELL CO N STR UCT] ON DETAI L

Total Deptfr 01 Borrng 35.0 11.

B Drameler  o l  Eo ng 12 in .
Dr l i rng  Method ho l low S lenr  Auoer

rit
T

D casing Length
Malenal

GeoSt ra teg ies  inc ,



(See Plale 2)
San Lorenzo

ABCO t roduc l

Flole o'emere. 12 tncnes
waref  L€ver 12.C

F a  t ; :

a

9f .

t h E

- o :  : ,  3  :  = .
: E  i E  +  a  . : i
- ' , r  6 i  g t

ro dark olive orav (1oYR 3/2i al 4,5 tt,

596, increase in iine sand ro 15'z
4/1 ): cirscoloiation rn rootholes at 1 8.5 ti.

* Convened to eourvalent standaro Denstialron blows/f'.

BORT'IG N3

GeoStrategies lnc.

3/S3
F:MEV/:N tsY FG,.EG

Log ot  Bor ing

F:MSEO DA]E

AS-1



rn€y'od Holtow Slem A
nore ota n€ie.. 12 ncnes

= g
- 9

24;'

ZD

27

28

E

30

31

\,2

36

37

l+o i -

to oarx velro',"rsn Drown (1oYR 4/4
Oecrease frne sand lo a lrace,
moist ,  b lack (1oYF 21

BOFIINF NC

GeoStrategies lnc-

AS-1
JOB NLJMEE6

792608
F:MewED 9\ ACa:C

Log of  Borrng

q:vE;o oA-r:



: u n o e r 0 r c u n c  v 0 u l i
ac i  cnc  l0c11

E l e v a t i o n '  N A

F
I

cn
{

n  l f  . -

a 
tu'rtuortl=

\ t

i

S u r t a c e  S e a l ,  0  l t .  i o  1 . 5  f t .

C a s i n g  M a t e r l a t '

s^h. 40 PVC

5.5 rt .  -

P€rforatlonSl
uontrnuous vrr00, u-uD

I  Mc le f ro l .  Concr 'g te
_-t-

I

I
I
l

l

I
I

l
I
i
I
I
Seal r  4  f t .  to  5 f t '

B a c k f l l l ,  1 . 5  f t .  t o  4  t t .

I  Moter io l :  Cemenl  Grou:

t-

o

L'

o

--.t\

<6 '

z
?1 .=
Y <

u =
so

3 3  t i -

Per tor  at lona.
Foctory Sio ' r ,0 .02- in .

34.7 5 tt _
35  f t -

35.5 t l  _

I
I
I
I
I
{---t-

Seal ,

i  Moier ioi :Cemeni/Sentoni teChips

I
i
I
Gravel  Packr  32 '5 i t .  to  35 t t '

I Moieriol: Lonestor

t--f

Motenol: Bentonite Pellets

Gravel  Pack'  5 t t '  to 16 f t .
Moieriol: Lonesior Coorse Sond

' tG t t .  to 32.5 f t .

I
; c o

!e O,
q r r

a
-(t

;

a
o

O

a
(5

I Moterio l: Notrva

i 2  SonC



Locaron 20200i-ieso€nanBoulevard
Crri San LOrenZo
iopge. ot trOM Dnl'e' W hazmal

i n
€ :
! rT:E . i ;  t  , i

- i ,me  1  4 :10

5

7

I

'10

' I I

1 ?

1 3

1 4

1 6

1 7

1 8

1 9

?0

I black l1oYR 21)r medrum stiff.
medium Dlastrcn\,: 60% clav,40% stlt, rootnoles.

80% silt, 15o/" clav.5% trne

saturated at 13.5 fL

black mof t l inq (1oYR z1)  at  1-o.5{ i .
Rernarks:r Convened 10 eouivalenl standard Denstialion blowslft.

Geostrategies lnc.

AS.2
JOA NUMgEF

792608
.:\rEwa, eY

Log o f  Bor ing



: . '€ . :  AaOC t rooucls  Comoanv S5#5367
Locar,or 2i200 Hespeflan bourevarc

an Lorenzo lsn€er a

Drih,rlQ m€hoc HOllOw Slem

25

?7

28

30

31

37

36

increase clav lo to 20% | saturated at ?3.5 tt.

to coarse sand lo 55%
ro '1 5%. sitt ro 30%, at 30.5 tr,

Log of  Bor ing tsF]NG NO

GeoStrategies Inc.

AS-2
.JOB Nlrr'lBEF

3/93
Ealro{:D sv tJGaEG REVSE' 'A'fi;
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WELL CON STRUCTI ON DETAI L

Toral Deplh of Boring 3r ,5  n .

Drameter of Borrna 8.0 rn
Dr i l l ing Metnod Hoi low Stem Auoer

C ToD ot Box Elevation
| | Relerenced to Mean Sea Level
I I Reierenced to Prolect DatuD

D Casing Length 30,0 _ tt.
Mateflal Scheduie 40 DVC

1 in.E

F

Casing Diametef

Deoth to ToD Pertorations 28.0 ft.

Pertorated Lengh 2.0 ft.
Pertorated interval from 28'0 to 30.0 tt.
Perforetion Type [4eqq!egq!9q_
Perloration SEe 0.020 in.

H Surlace Sealtrom 0 to 1.0 tL
Seal Material

Backfill irom

Concrete

BacHill Material Neat Cement

J Sealfrom 15.0 to ?7.5 ft.
Seal Material BentonIe

K Gravel Pack lrom 27.5 to 30.0 fL
Pack Material GiEiiS??dTz orai-ed sano

1.0 to 15.0 tt.

L Bottom Seal
Seal Material Bentonile

WaterDroot vault whh sliD cap.

NoIe: Depths measured lrom Intial ground surlace

1.5 fr.

Geostrategies Inc.

I
K-B
I

! €LL Nf

F=\nEw5 aY Ri,a;C

ell Construction Detail

AS.2



lero ac.sl'o. o oE 'ne

o.e.r ARSO Prooucrs Oompanv 55#3387
(3ee. PEle 2) locs o: 20200hesper;an3oure.,/ard

cr\ San Lorenzo
r-"ep"d oi' nCL' O-l\e' Vv' Hazmal ] 91 i

metnod Hollow Stem Auoer
hoie oEmeter l0 tnches

wale' Lever 13.5

l r m €  I  I : . J : )
c ;  i - . -
E :  t c ;

= - "
7 , :,- ;6 Dare 3/17193

AVEMEI'IT SECTION . 0.25 tt

5

6

7

I

1 n

t t

1?

t a

1 4

1 5

1 6

1 7

'18

1 9

mecjlum Dlastrcrtyi 7o',1 clay, 3o9; silt, trace wood

race fil l oravel: verv stifl al 4.5 fi.

9'o silt. 15% clav, trace fine

: saturated at 13.5 tt.

ol boflno at 15.0 ft,

Fiemarxs: # Boring A-A wes compleled as Vapor Enractton Well AV-i
' Convened to 9-ouivaleni standard peneltalion blo!vs/11.

BCftr./G |.i5

GecStrategies Inc.

eerFvv:ll 9Y BG/caG

Log o f  Bor ing

RE\4S-D DAE

A.A
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WELL CO N STR UCTI ON DETAI L

Toral Deptn ol Borrng 15.0  11

Drameter oi Boflnc
'10

Drilirnq lvletnoC Hollow Slenr Auoer
B

c Too of Box Elevalion- n

l-l Reierenced to Mean Sea Level
j I Reierenced to Project Datum

D

e

F

15.0 t1.- 
Scfrecluie +O PvC

Casing Dtameler

DeDth to Top Pertoratlons 5.0 tr.

Perforated Len$h 10.0 tr.
Perloraled InteNal lrom 5.0 to '15'0

Perforation Type
Pertoration Size

Surtace Sealtrom 0 ro 1.0 tt.
seal Material concrele

BacHill irom 1.0 10 4.o ft.
BacKill Material Neat Cemenl

J Seallrom 4,0 t0 4.5 .ft.
Seal Material Bentonite

Casing Length
Malenal

tn.

11.

in.

Gravel Pack ftom
Pack Material

4.5 to 1 5.0 ft.
Lonesiar Coarse Ao. Sand

M

L Bofiom Seal
Seal Material

Note: Deoths measured trom inltial grouno sunace

WELL NO

GeoStrategies lnc.

Continuous wlao

Waterprool vautt box with waterDrqof iocking

i:\n=\^:o 9Y RCICEG

e l l  Cons t ruc t ion  Deta i l

AV-1



crr) San Lorenzc

metnoc. Holtow Stem

warer !€ve i  3.5

( x !

e q

E !

i 3

AVEM=NT SECTION - 0.25 iI.

3

5

6

7

9

1 0

t 1

1 2

1 4

1 5

1 6

1 7

1 8

1 9

20

SlLrv cLcv {CUML) ' black (1oYR z1)i mecirum slifl
: 609i, ciav, 35"; silt, 596 fine to

ravel, concrete (f ill); medium dense, woo! 1qq9119193i1 1 9 t  i 5 . 0

moist 10 saturated al 13.5 ft.

ai 15.0 tr

:# Boring A-B was compleled as Vaoor Enraction Well AV-z.
* Convened lo equivalgnl standard penetration blows/L

acRN6 NC

GeoStrategies Inc.

A-B
Fa\4EWE9 9Y RCrE;C

Log of tsonng

FSMS:D DA'i: a:\4sE9 0A
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WELL CO N STRUCTI ON DETAI L

a Toral Depth o{ Boring 15.0 f t

Dtameler of Borino 10.0 in .
Drilirng Merhod Hollov/ Slefir Auoer

C Too oI Box Slevalion
I I Referenced ro Mean Sea Level

i-l Ret"r"n""o to Proled Datum

ft

E

F

Casing Length
Malenal

15.0  11 .-Scnedute 
ao PVc

Casrng Diameter

Deoth ro ToD Perlorations 7.O n,

Pertorared Length 8.0 tr.
Perlorared Interval from 7.Q to 15.0 11.
Perloration Type
Perloration Size

Contrnuous WtaD
n n?n ln,

Surtace Seal from 0 to !0 tt.
Seal Material Concrete

Bacldill trom 1.0 to 6.0 ft.
BackRll Material

Seal trom

Neat Cement

6.0 lo 6.5 tr.
Seal Material Bentonite

Gravel Pack {rom
Pack Material

6.5 to 15.0 tt.
Lonestar Coarse Aa. Sand

Bottom Seal
Seal Material

Waterproot vault box with waterDroot locking
caD and lock'

i*-"---"1 Note: Depths measured trom inftial ground sufiace

\4ELL NC

GeoStrategies inc.

AV-2
JOB NUMEER FEIIEW@ BY FI6,'EG

onstruction Detail

A5!1SE D iE FF\ASEC D4G



,o-ooea D\ BCV f iher U' lazmal

Fror€ o|ameter: 10 InCngS op oi Lro, El€valror. LrelutY

water L6vei  13.5

] ;5
I  - ; 1

i E  +  a  . ' :  . ;
. 5 : _  F  ;  

- o  
|  1 :

AVEME t'f,r SECTION ' 0.25 n

5

6

7

lJ

1 0

1 1

1 ?

1 3

1 4

'16

1 7

1 B

1 9

20

SILT CLAY TCUML) 'b lack (1oYR Zl ) :  medium st i f l
damo, medium Dlaslicitvi 70% clav, 30% silt, Irace lrne

rooliets at 4.0 tl.

Decreased clav to 10% et 8.5 lt.

Bottom 01 borino at 15.0 ft

# Bonng A-C complered as Vapor Exlraction Well AV'3
' Convened to equN'alent sianoard penelration blows/f1.

BORING NQ

GeoStrategies inc.

DAER:\':WED 9Y FG,'EG

Log of  Bor ing

PaVSED OAr.

A-C



WELL CO N STRUCTI O N DETAI L

Toia i  Dep lh  o f  Bonng 1 5 0  n

' 10 .0  tn

Dril l ing f '.4e1hod

C Top o{ Box Elevatron
I lReierenceo lo Mean Sea Level
| | Hererenceo lo Protecl uatum
l--)

D Casing Length 10.0  11 .
Scnedule 4O PVC

E Casrng Diamelet 4.0 in .

F DeDth to Top Perlorations 5.0 11.

Marerral

G Perlorared Length 1 0.0
Perf orated InteNal irom 5.0 ro 15.0

n.
11.

Perforation Type
Perforation Size

Continuous wrao
0.060

Suilace Seal trom 0 to 1'0 tt'
^^a^rete

Bacldill trom 1.0 to 4.0 tt,
BacKill Material Neat Cement

J S6altrom
seal Materiii--------EE;;onite

4.0 to 4.5 ft.

K Gravel Pack trom
Pack Material lJiEiJid5lrse Aq. sand-

L Bonom Seal
Seal Material

Waterprooi vautt box wfth waterproof locking

Nole: Deptns measured lrom initial ground sunace

4.5 to 15.0 ft.

v/Eu- NO

AV.3
GeoStrateoies Inc.

EY H:,C€G

VYell Construction Delaii

FavsE or]=



KIE R
Crv i l  E  ng rnee rs

WRIGHT
Surveyoas, l^c. | " t a r c h  2 5 ,  1 9 9 3

K  &  1 l  J o b  l i o .  9 1 6 3 8
G R  J o b  N o .  9 9 2 6 . 0 ?

Tab le  o f  E levac  lons

Arco  Serv ice  Scac ion  No 5387

2 0 2 0 0  H e s P e r i a n  B l v d .

Hayvard ,  Ca l i fo rn ia

J 6 .  J Y

Elevat ion

Punch rnark on Norch ritn of box

CuE Notch on cop Norch side of PVC casing

BencLrmark: lJ .S.C.  & c.  S.  BenchEark d lsk scaEPed "G738 Reset

1960" 1.0 n i le  vest  a long gesc A SEreeE f ron che

Southern Pacific Cornpany railroad stacj-on at

Halruard, at Etre intersection of Hesperian Boulewatd,
at the norih enclance lo Hal/ward Hunicipal AirPort,
in the cop of the concreEe curb above the south

corner  of  a  3 x  4- foot  sEor t r  water  in le t ,  86.4 feec
nor theest  of  Ehe cencer l ine of  WesE A Street ,  71-4

feet  southsesc of  the power l lne pole 359'  45.4 feer

southrresE of  Ehe center l ine of  HesPer ian Douievard,
0.7 foot  above rhe guccer ,  and abouc level  wi th  the

bourevarc i ,

E lewaEion -  37 .02 ! , ! .  S -  L .

t
5880 Wes l  Las  Pos i ias  Bou levarc .  3 . r le  34  .  P leasan lon  Ca l i io rn ra  94588 .  i5101 ;3a-8060 .  FAX (510) i34-8064



s
Gettler Ryan

SESUOIA ANALYTICAL
. Reowooo Cny. CA 9aoe3

{415;  364 -9 233
630 CnesaDeaKe Dnve
r415 i  364-9600 .  FAX

21 50 W. Wrnton Avenue
Hayward. CA 94545
Attentron iohn Vargas

Projectr 5387-93'2, Arco 5387, San Lorenzo

Enclosed are lne results lrom I1 soil samples received
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION

al Seouoia Anaivtical on March 19,1993. The requested

DATE OF COI.LECTION TEST MSTHOD

3c94001

3c9400?

3c94003

3c94004

3c94005

3c94006

3c94007

3c94008

J\,:t'ruU:,

3c94010

3c9401 1

3c94012

Soi l .  AS-1 -10.0

Soi l ,  AS-1-15.0

Sol t .  AR-2-10,0

Soil, AR-2-15.0

Soil, A-A-10.0

Soil, A'A-15.0

Soit, A-B-10.0

Soil, A-B-15.0

Soil, A-G10.0

Soii, A-Cl5.0

Soil, AS-2.10.0

Soi!, AS-2-15.0

3/16/e3

3/16/s3

3 /16/e3

3/16/s3

3/16/e3

3/16/e3

3/16/93

3/16/e3

3/16/e3

3/16/s3

3/16/s3

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA s030/8015/8020

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA 5030/e015/8020

EPA s030/8015/8020

EPA s030/8015/8020

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA 5A30 /8015 /8D20

Please contact me if you have any questions.
on this pro.iec!.

Very truly yours,

S=OUOIA ANA'.YTICAI-

, l  r i  L\  i i' L \  
t L  f \  \  l \ ! _ - - -

Nokowhat D. Herrera
Projeci Manager

In the meantime, thank you forthe opportunity to work with you

\'t"'L

3C94001 .G : l  <1>



SEQUOIA ANALYTICAL
680 Cnesaoeaxe Dnve . Feowood Ctly. CA 9aO63
{4151 364-9600 .  FAX (415t  364-9233

Gettler Rvan' 
'

2150 W. Winton Avenue
Hayward, CA 94545

Client Proiecl ID: 5387-93-2. Arco 5387. San Lorenzo Sampied: Mar '16 1993
SamDie Malrix: Soil Received: Mar '19, 1993
Analysis Method EPA5030/8015/8020 Feponed. Mar 30 1993

Attention: John Vargas First Sample #r 3C94001

TOTAL PURGEABLE PETROLEUM HYDROCARBONS With BTEX DISTINCTION

Reporling Sample Sample Sample Sample Sample Sample
.  l . D .  l . D .  l . D .  t . D .  l . D .
3C94002 3C94003 3C94oO4 3c94005 3c94006
AS-1 -15.0 AR-2-10.0 AR-2-15.0 A-A-10.0 A-A-15.0

Analyte Limit
m g / x g

t .D.
3C94001

P ur-oeabie
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattem: Non-GEs Mix Non-Gas Mix

6C12 < C8

Non-Gas Mix Non-Gas Mix

< c.{-c12 < c+c12

1 .0

0.o050

0.0050

0,0030

0.0050

N,D .

N.D.

N.D,

N.D.

0.0070

o,o27

0.018

0.090

0 .16

N.D,

0.1 1

N.D.

N.D.

o.o22

0.061

0.015

0 . 1 4

Non-Gas Mix

< c+c12

4.4

o.o22

N.D,

0.033

0.030

o . 1 2

0.042

0.38

o.22

1 7 t o

Disc{etg
Paak

Control Data

Fursreable Hydrocarbons are ouant,iaieo ag,aiosl a tresn gasoline standard
Analyres reponed as N.D. were not derecred above the starecj repodrng l imi ' , .

SEOUOIA ANALYTICAL

rt,tLt{/l[-
Nokowhat D. Herrera
Project L4anager

Repon Limlt Multiplication Facror

Date Analyzed:

lnstrument ldentiiication:

Sunogate Recovery, "/":
(QC Umits = 70-130%)

1 r )

102

1 .0

3/24 /s3

| lUNT.O

1 1 1

1 .0

3/24/e3

t lUNTI

98

1 . 0

3 /24 /93

tlr.-nr-o

120

3/24/93

\rLrfl T-O

102

3 /24 /s3

u\-nr-o

105

3C940C1.GET < 1>



/11 s E auorA ANALYTI cAL
-- 680 ChesaDea^e Drive , Redwood Crly, CA 9ao63

Vat 
1415, 364'9600 '  FAX r41s, 36(-923s

Gettler Ryan Client Piolect lD: 5387-93-2, Arco 5387, San Lorenzo Sampled: Mar 16, 1993
2150 W. Winton Avenue Sample Matrix: Soil Feceived: Mar '19, 1993
Hairward, CA 94545 Analvsis Method: EPA 5030,/8015,/8020 Reponed: Mar 30. 1993

I Attention: John Vargas First Sample #: 3C94007

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTI w

Analyte Limit
Reporting Sample

t .D .
Sample S8mple Sample Sample Sample

l .o .  t .D.  l .D.  l .D.  l .D-
3c94O0B 3c94009 3c94010 3ca401 1 3c94012
A,B-15.0 A-G-10.0 A-c-15.0 AS-2-10.0 AS-2-15.0

mg/kg 3C94007
A-B- r0_0

Purgeabie
Hydrocarbons

Benzene

Toluene

trrhr'l Flo^tana

Total xylenes

Chromatogram Patiem:

1 .0

0.0050

0.0050

0.0050

0.0050

N.D,

N,D-

N,D.

N.D.

N.D.

N,D,

N.D.

N.D,

N.D,

N-D.

1 . 0

0 . 0 1 0

0.00m

0.050

0.0080

1 1

o.o27

0.081

0 . 1 1

0.52

0.042

N.D.

N.D,

0.020

Noo-Gas
Mix C,4-C12

0.085

0.012

o.26

4.22

NorF.Gas
Mix C+C12

zo

Non.gas Non€&s
Mix C4-C12 Mix C+C12

Control Dsta

Purgeable Hl,/orocarbons are quantfeted egainst a iresh etasoline stansard.
Analytes.eponeo as N.D. were nol oerected above the sraled reporl ing i imit

SEOUOIA ANALYIICAL

4.tttlrtv ---
Nokowhat D. Herrera
Project Manager

Reporr Umh Multipiication Fadon

Date Analyzed:

lnstrument ldentmcation:

Surrogate Recovery, %:
(QG Limits = 7o-13o%)

1 .0

3/24/e3

\)unT-o

90

1 .0

3 /24/e3

l.rL,nf -O

1 .0

3 /24 /9s

uL,r|r-o

104

1 .0

3/24/s3

uunT-!

1 .0

3 /24 /e3

ItLrt-lT -O

9 1

1 .0

3/24/s3

bunr-b

104

3C94001 .GEr  <2>



/A sEauotA ANALYTTcAL
--{ 680 Chesapea(e Dnve . Redwood Crty, CA 34063

V; f  
rd15:  3Ad-96oc  .  FA!  i41s \  s6a-9?33

Gettiei nian "' "' Ciient Projecl lD: 5387-s3-2. Arco 5387, San Lorenzo
. 2150 W. Winton Avenue L.latrix:
, Hayward, CA 94545
Anention: John Vargas OC Sample Group 3C94001 - 12

OUALITY CONTBOL DATA REPOHT

Soil

Feported. Mar 30 '1993

Benzene Toluene Benzene x

Method:
Analyst:

Conc. Spikedi
Units:

LCS Batch#:

Date Prepared:
Dste Anal}rzed

lnstrument l.D.#:

LCS %
Recovery:

Control Umits:

EPA EO2O
R.Gecklor

0-20
mg/xg

GBLKO32393

3/23/e3

100

6Dl i+0

EPA 8O2O
R.Gockior

mg/x9

GBLKO32393

3/?s/e3
3/A/s3

6S140

EPA 8O2O
R.G€cklGr

0.20
mo/k!

GBLKO32393

3tz3/93

GCHP.7

105

6S140

EPA 8O2O
R.Gockler

0.20
mg/xg

GBLKO32393

3lzi/e3
3/2j/e3
GCHP.7

otr140

MS/MSD
Batch #:

Date Prepared:
Date Analfred

lnstrument l.D,#:

Matix Spike
% Fecovery:

Matrix Spike
Duplicate %

Recovery:

Relative %
Difference:

3lA/93
3/4/e3

100

3/8/e3
3l23ls3
GCHP.7

1 @

3/?3/93
3/23/93
GCHP.7

'105

G3C92501

3/23/s3
3/2s/53

102

90

SEOUOIA ANALYTICAL
The LCS is a conl 'olsarnple oi known, inlerierent hee malr ix that is anaivled usrng lhe same leagenls.

Dreparahon and anal!.r ical methods employed ior the samoles. The LCS 9; recovery daia is used to:

ol sample barch resuhs. D|Je ro matrix eftecls, the OO hmhs 1or MS/MSDs are advrsory oniy

are nol  used 10 aecepl  or  re iecl  oalch resul ts.

,1,(.iL A ,i rL_
Nokowhat D. Herrera
Proiect Manaoer

1 0

3C94001.G:I <3>
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s
Gettler Rvan

SESUOIA ANALYTICAL
680 CnesapeaRe Dr|ve . Redwood Crly. CA 94063
( 4 1 5 r  3 6 4 . 9 6 0 0  .  F A X  { 4 1 5 r  3 6 4 - 9 2 3 3

2150 W. Wrnlon Avenue
Haward. CA 94545
Anentionr John Vargas

Proiecr: 5357-93-5. Arco 5357-San Lorenzo

Enclosed are the resulls from 2 water samples received al Sequoia Anal!'tical on March 30,1993. The reouested
analyses are listed below;

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST MtrTHOD

3cE0101

3cEo102

Waler, AR-2

Water, T.8.

3i30 /93

s/30 /e3

EPA 5030/8015/8020

EPA 5030/8015/8020

Please contact me it you have any questions,
on this proiect.

Very truly yours,

SEOUOIA ANALYTICAL

tt,.tt,rl.-\ uL-
Nokowhal D. Henera
Project Manager

in the meantime, thank you for the opportunity to work with you



/n sEouotA ANALYTTcAL
\hf 680 OhesaoeaKe Drve ' Reowood Cny, CA 94063

R,t 
,415 362-9000 '  FAX {4' i5 i  36a-9233

.  . r  i  :
Gettier Byan

. 2150 W. Winton Avenue
hayward, CA 94545
Anention: John Vargas

TOTAL PURGEABLE

Analyle
Reporting

Limit
us/ l

' ,
Cirenl Proiect lD: 5357-93-5, Arco 5357-San Lorenzo
Sample Matrix: Water
Anaivsis Method: EPA 5030 /8015/8020
Firs l  SamDle #:  3CE0101

PETROLEUM HYDROGARBONS with BTEX

Sampled:  Maf  30,  1993
Feceived: Mar 30, 1993
Reponed Apr  7.  1993

DISTINCTION

Sample Sample
t . D .  l . D .

Sample Sample
l .D.  LO.

3cE0101 3cE0102
AR.2 T,B.

Sample Sampie

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattem:

50

0.50

0.50

0.50

0.50

1 . 6

N.D.

47

Gas

N.D,

N,D.

N.D.

N.D.

N.D.

390

Report Limit Multipiic€tion Faclor'

Date Analy"ed:

lnstrument ldentifi cation:

Sunogate Recovery, %:
(QC Umits = 70-130%)

1 . 0

4/2/93

GCHP-3

95

1 .0

4 /2 /e3

ControlData

Furgreable Hydrocarbons are quanliraled against a tresh oasol ine standard.
Anelwes reponed as N.D. were n01 oereded above the sraleo reponing lmit.

SEQUOIA ANALYTICAL

4l.lLt?r\l;
Nokowhat D. Herrera
Project lv4anager 3 C E 0 r 0 1 . G : T  < r >



/n sEeuorA ANALYTTcAL
W :"T';".1"&"JJ ". "Jx;, ;, ?:#i."r', 

c'It v cA s4 063

.
Genler Fyan
2150 W. Winton Avenue
Hayward, CA 9{54 5
Anention: John Vargas

Client Prolect 1D 5357-93-5. Arco 5357-San Lorenzo
Matrix: Water

OC Sample Group:  3C80101 -02

QUALITY CONTROL DATA REPORT

Feponed: Apr 7, 1993

Benzene Toiuene Benzene Xylenes

Method:
Analyst:

Conc.. Spiked:
Units:

LCS Batch#:

Date Prep8red:
Date Anallzed;

lnstrument LD.#:

LCS %
Recovery:

Contlol Limits:

EPA 8O2O
M.Nrpp

l 0
pg /t-

GBLKO4O293

NA

4 /2193

100

8S120

EPA 8O2O
M.Nrpp

1 0
pg/L

GBLKO4O293

N.A"
4/2/s3
GCHP.3

.100

8G120

EPA 8O2O
M.Napp

1 0
pg/L

GBLKO4O2S3

N.A
412/93

98

8G120

FPA 8O2O
M.Nrpp

p9t I

GBLKO4O2S3

N.A
4/2/e3

100

8G 120

MS/MSD
Batch #:

Oate Prepared:
Date Analyzed:

lnstrumeBt l.D.#:

Matrix Spike
% Recovery:

Matrix Spike
Duplicate €,(

Recovery:

Relative 9i
Diff erence:

G3D02309

NA
4/2/e3

,t 00

G3D02309

N.A
4/21e3
GCHP.3

100

G3DO2309 G3D0230S

NA N,A-
4/Z/s3 4/2/93
GCHP.3 GCHP-3

100 100

i2a 127120

Quality Assurance Statement:

SEQUOIA ANALYTICAL

1 8  1 8  ? 1
All standard operating proceciures and quality control recuirements have been met

ase NoIe:

The LCS is a contro l  samDle ot  known, In ledeteni  l lee mat l ix  thal  rs anal !?ed usrng the same reaoenis

preparanon and analyt iaal  methods empioyed tot  lhe samPles The LCS % recovery data ts used joI

oi samoie batch resLrhs. Du€io matt ix ef iects,the OC lrmiis toa MS/MSD s are advrsory oniy

and ar€ nol  used io acceot or  Ie 'ect  oatch resul ts
tL.tu+\ r;

Nokowhat D. Herrera
Project Manager 3cE0101 .GE i  <2>
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G:Tri-lR-RYAN lNC,
Gcoera l  anC  Env r ronm.D ! . s .1  Con t r6c lo r s

WEI L SAMPLING

conpmy A rr c it 5-3'E t' tr1 -, '  ^?
/ / i't-Ft t-1)J  U .D

DATE

TIME

In , ' -^Trn l i  ) f r2ot  p l  . - , ,p t t ' J : t
! \ , /  v l 1  L l V l \  -  r t  > ' ' .

r . r r a '  \ e Y \  /  ^ v l u t r ) L l '

-1 
- 

"/-t4-
J  - \J  

l J

I reI I  ID.

Ecl l  D iamaler

Tolal Deplh
?t)

n - h t } '  t ^  T  i ^ " i , 1 -

/  t o t  \  , -
I cisinr I J r
\olumEs,/

Purgiag Equipment

Sampliag lquipneat
:* '  : .  j i -  - .  .-  . : . .--

C' '
- -  - t
. . / _ / .  r  

f l

, )  <? t  t l  l 3v '
I  l ' r  - )  f l

teU Cond iL ion

H_vdrocarbon Tbickness

+*$37 x(rr)

l ,h

),3-,Lu

) K =F"F,F;:'dl fi!-jl- s^r': E2 \ v'oiiii. iUTVJ-

Volume
F a  cLor

(vF)

2'
3

=  0 . 1 7  6 -  =  1 . 5 0  l 2 -  =  5 . 8 0
= 0.36 6 '  = 2.60
=  0 . 6 6  r 0 '  i  { . 1 0

ConductivitY TeEDerature

13SL Lo t? <-? )Erq ls

. ' /o  - i -

Volume

t j - tO

( - / ' ' t ' l

^ ,  l> ' f  t
f .g t./

t7G0 - _Ea
Btc .a  <

(-? (" ,') p

6t.6

fr.. ' 7-E

Did veV d#atz:?

sq.ln Pri. '1,

y'..oalysis

L

Trne /D--  L)  l f  ea"her  Condi t ions

.G

Volum e

@-ffi* -I{ >rJ

_. t3*
Ll 17e5, ir::o e

Cbain of guslody liurober

Bot ' " les Used



/n sEeuorA ANALYTTcAL
-- 680 Cnesaoeaxe Dive . Reowood Crly CA !t4063

YdZ 
r415i  364 'e6oo '  FAX i415r  364-9233

Genler Ryan
2150 W. Wrnlon Avenue
hayward, CA 94545
Anenlion: John Vareas

Prolecti 5387-93-07, Arco 5387-Hayward

Enclosed are the resulls trom 3 air samDies, and 3 other samples received at
Sequoia Analvtical on March 24,1993. The requested analyses are iisted below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

3cA9801

3CAg802

3cAgB03

3 cA9804

3cA9806

Air ,  AV-3

Air, AF-1

Filter, AV-3

Fllter, AV.1

Fllter, AR-l

3 /24 /93

3 /24 /9s

3 /24 /s3

3 /24 /93

3 /24 /93

3 /24 /93

EPA 5030/8015/8020

EPA 5030/8015/8020

EPA 5030/801s/8020

Calitornia LUFT Manual, 12/87

Califomia LUFT ManuaL, 12187

Califomia LUFT Manual, l2l87

SEQUOIA ANALYTICAL

r,l/d-bn---
Nokowhat D. Henera
Project Manager

Please contact me il you have any questions.
on this proiecl

Very truly yours,

In the meantime, thank you lor the opportunity to work with you

an6- rt
3CA.s801.Gi < 1 >



/n sEeuorA ANALYTTcAL
QF; :":: ?".1H#". "J^T,;, !ff.":r1onv 

cA e4063

Getlier Rvan Client Project lD. 5387-93-07, Arco 5387-Hawvard SamDled. Mar 24, 1-og3
2150 W. Winton Avenue Sample Matrix Atr Received: Mar 24 1993
Hayward. CA 94545 Anaivsis Merhod: EPA 5030/8015/8020 Reponed. Mar 29, 1993
Anenlron: John Varoas Ftrsl Sample #: 3CA9B01

TOTA.L PURGEABLE PETROLEUM HYDHOCARBONS with BTEX DISTINCTION

Analyte Llmit l .D. l .o.  l .D. l .D. t .o.  t .D.
Reporting Sample Sample Sample Sample SBmple Sample

DDmv 3cA9B01 3CA9802 3CA9803
AV.3 AV-1 AB-1

Purgeable
Hydrocarbons 2.3

Benzene 0.019

Toluene 0.016

Ethyl Benzene 0.014

Total Xylenes 0.014

1,900 7.500 790

9 1  2 1 0  1 9

14 45 4.5

23 19 0.76

J 5  Z 6  t . r

Chromatogram Pattem: Non-Gas Non-Gas Non-Gas
< c 8  < c 8  < c 8

Eepon Limlt Multiplication Factor:

Date Anallaed:

lnstrument ldentifi cation:

sunogate Recovery, %:
(QC Limits = 70-1300,6)

'100

3 /25 /e3

GCHP.3

1 ',l3

200

3 /25 /93

\ r (Jnr-J

'1  19

50

3 /25 /93

GCHP.3

100

Control Data

Pur-oeable Hydtocatbons ere quantnaied aqatnst a fresh gesoiine $anciard
Analytes reponec as N.D. were no1 dereded above the stateci  reponinq [mi t .

SEOUOIA ANALYTICAL

, l  rr r i  Al l' l ' \ . fL  lY{ i  l - -
Nokowhat D. Herrera
Proiect Manager

A molecular  werghl  o l  65 was used io calcula le pDmv tor  Furgeable Hyoroaarbons.

3CA980t.GEi < 12



SESUOIA ANALYTICAL
680 CnesaDeaxe
r4 , r  5 l  364 '9600 .

Sample
Description

AV.3

AR.1

Dflve . Reciwooo Cny CA 9a0e-
FAX (4 15t  364 -9233

Ciient Project lD 5387-93{7, Arco 5387-Hayward
Sample Descript Filrer
Analysrs Method: Calilornia LUFf Manual, 12/87
Frrst SamDle #. 3CA9804

ORGANIC LEAD

Sample
Results
pg /liller

N.D.

N.D,

N,D,

Sampled: Mar 24, 1993
Received: Mar 24, 1993
Exrracred: Mar 25, 1993
Anal-Vzed: Mar 25, 1993
Reponed: Mar 29, 1993

2150 W. Winron Avenue
Havward, CA 94545
Atlention: Jonn vargas

Sarnple
Number

3cAg804

3cAg805

3cAg806

Detection Limits:

Analytes reponeo as N.D. were nol present above the staled |!m:1 oj oeleci ion.

SEQUOIA ANALYTICAL
l i  r r  r i l  ^

4\.itttu lL-
Nokowhat D. Herrera
Project Manager 3CA980i-GET <2>



T
Gettier Rvan
2150 W. furnton Avenue

: Frayward, CA 94545
' Attention: John vargas
, , :  l l , . : .  :  , . "  :

SEAUOIA ANALYTICAL
680 Chesao€axe Drrve . 616*ood Crty. CA 94003
{415)  364-9600 .  FAX i4 i5 )  364.9233

Oieni eroleo lD: 5387-93-07, Arco isez-HaywarO
Matnx; Atr

OC Sample GrouD 3CA9901 - 03

OUALITY CONTBOL DATA REPOFT

Reported: Mar 29, 1993

Method:
Anaiyst:

Conc. Spiked:
Units:

LCS Bstch#:

Date Prepared:
Date Analyzed

lnstrument l.D,#:

LCS %
Becovery:

Control Umits;

EPA 8O2O
M.Nrpp

P9IL

GBLXO32593

N.A

3/?sls3
GCHP-3

8Gr20

EPA 8OM
M.Nrpp

1 0
pe/t

GBLKOSz$S3

NJ,

8S120

EPA 8O2O
M.Nrpp

10
pglr

GBLKO32593

N,A
3la/93
GCHP.3

8D120

EPA 8O2O
M.Nrpp

1 0
t)g/r

GBLKO32593

N.l"
3/2s/93
GCHP.3

8G120

MS/MSD
Batch #:

Dale Prepared:
Date Analyzed

hstrument ].D.#:

Matrix Spike
% Recovery:

Matrix Spike
Duplicate %

Becovery:

Relaiive %
Dit erence:

G3Gg/809

N,A
3/25193

100

N"A
3/E/s3

1 @

NL

100

GCHP.3

'100

G3Cs/8@ G3Csr809

1 1 01 1 01 1 0

Ouality Assurance Statement:

SEQUOIA ANALYTICAL

{ Jl'( \)tt-
Nokowhat D. Herrera
Proiect Manager

-o,5 _o.5 -o.5
All standard operating procecjures and qualrty control requiremenls have been met.

ase Nole:

The LCS is a control sampie ot known. interlerent lree matrix that is analyzed using the same reaoenE,

and anaiy,trcal melhoos employed ior the samotes. Tne LCS '; rscovery data is us6d tor
ol samDte barch resutts. DL,e 10 marrix efiesrs, tne OC |mlrs lor MS/MSDS are advisory only

are not used to accetl or baich resutts.

3cA9801.G-T <3>



/n sEauotA ANALYTTcAL
=,J4{ 680 Cnesaoeaxe Dr,ve ' Reowood Crv, CA 94063

YtiT 
r415i 364-9600 . FAX 14151 36..-s233

Genler Ryan Ciient Prolect ID SS87-gg-Ol. Arco 5387-hayward
.2150 W. Wrmon Avenue Matrix: Fitter
Hayward, CA 94545
Afiention: John Vargas OC Sampie Group 3CA9804 - 05 Reponed:' '

OUALITY CONTROL DATA REPORT

Method:
Analyst:

Conc. Spiked:
Units:

LCS Batch#:

Date Prepared:
Date An8llEed

lnstrument l.D.#:

LCS %
Becovery:

Control Umits:

S.Foster

pg/1il\El

#032493

3/24/93
3/2s/e3
sHl o00

7S125

MS/MSD
Batch #:

Dale Prepared:
Date Analyzed

Instrument l.D.#:

Msirix Spike
% Recovery:

Matrix Spike
Duplicate %

Becovery:

Relaiive %
Oiflerence:

*gN1Tl

3124/93
3/6/93
sH1000

Quality Assurance Statement:

SEQUOIA ANALYTICAL

t\tl*ht;
Nokowhat D. Fierrera
Project Manager

All standard oDeratino orocedures and oualilv control reouirements have been mel

Tne LCS rs a controlsample o{ known, interierenl tree matl ix thai rs analyied using lhe same reagenrs,
oreoafalion and analytrcai methocis ernployed tor lhe samDles The LCS % recovery oaia is used ior

oi sample barch resuhs. Due ro mai.ix efiecrs. lne OC iimirs 10f MS/MSD s arg acjvisory only
ana are nol  useo to acceol  ot  letecl  oatch resut ts

3CA980r.G!. i  .  1 '
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/n sEouotA ANALYTTcAL
:- 680 ChesaDeake Orive . Redwood City, CA 9aO63

Vt 
i4151 344'qnnn .  FAY idr6r  ?A. .er?r

Gettler Ryan
2150 W. Winton Avenue
Hayward, CA 94545
Atlention: Mafl Donohue

Proiect: 5387-93-2 and 25/Arco - Ha)ryvard

Enclosed are the results from 2 air samples received at Sequoia Analytical on August 13,1993. The requested
analyses are listed below:

3H63501

3H63502

Aar, Inl 1

Air, Int 2

B/13/s3

I /13/93

EPA 5030/8015/8020

EPA 5030/8015/8020

+f ,fr,l!{t u-
Nokowhat D. Henera
Project Manager

Please contacl me if you have any guestions.
on this proiect.

Very truly yours,

SFOUOIA ANALYTICAL

ln the meantime, thank you for the opportunity to work with you

3H63501 .GET  <1>



/n sEauorA ANATYncAL
:-{ 680 ChesaoeaKe Drive . Fedwood Crty. CA 94O63

!1 t  
r415r  s64-96o0 '  FAX i415r  364'923j

' '
Gettler Ryan Ciient Proiect lD: 5387-93-2 and 2S/Arco - Hayward Sampied: Aug 13
,2150 W. Winton Avenue Sample Matrix: Air Received: Aug 13,
Ha) r/ard, CA 94545 Analysis Method: EPA 5030/8015/8020 Reporled: Aug 17,
Anention: Matt Donohue First Sample # 3H63501

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Analyte
Reporting

Limit
ppmv

Sample
LD.

3H63501
lnf  1

Sample

3H6*1502
l^I 2

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

10,000

100

24

23

5,600

Gas + Noo-gas Gas+Non{as
< c 8  < c 8

2.3

0.019

0.016

0.014

0.014

59

1 6

l c

I D

Quality Control Data

Report Umh Multiplication Factor:

Date Anallzed;

Instrument ldentif ication:

Surrogate Recovery, %:
(OC Limns = 7o-130o4)

500

8/13/93

GCHP-3

1 1 2

250

8/13/93

i, L,nT -.1

98

Purg€able Hydrocarbons are quantitated aoainst a lresh gasoline srandard.
Analy'tes report€d as N.D. wer€ not detected abov€ ths stated repodinq lrmir.

SEOUOIA ANALYTICAL

t\til,'th) tr
Nokowhat D. Herrera
Proiect Manager

moiecular weighl ol 65 was used to calculate ppmv tor Purgeable Hydrocarbons.

3H63s0t.GEr <t >



1n sEouorA ANALYTTcAL
\- 680 ChesapeaKe Dflve . Redwood City, CA 94063

\..t 
r41sr 364-c6oo ' FAx l41s,' j64-q2j'1

Gettler Ryan Client Project lD: 5387-93-2 and 2s/Arco - Hayward
r 2150 W. Winton Avenue
Havward. CA 94545
Attention: Matt Donohue OC Sample Group: 3H63501 -02 Reponed: Aug 1 7, 1993

OUAL]TY CONTROL DATA REPORT

Method:
Analyrt:

Conc. Spiked:
Units:

LCS Batch#:

D8te Prepared:
Date Ansllzed:

Instrument l.D,#:

LCS %
Hecovery:

Control Umits:

EPA 8OM
A, Mnaftab

10
p9/L

GBLKO81393

8/13/93

EPA 8O2O
A" Mi,aftab

t 0
pg/L

GBLKO81393

8/131e3
GCHP.3

8&120

EPA 8O2O
A, Mirahab

1 0

IJgIL

GBLKO81393

8/13/93

8S120

EPA 8O2O
A" Mrrattab

pg /L

GBLKO81393

8/13/93
GCHP.3

80-120

100

8&120

MS/MSD
Batch #:

Date Prepared:
Date Analyred:

Instrument l.D,#:

Matrix Spike
% Flecovery:

Matrix Spike
Duplicate %

Recovery

Belative %
Difterence:

3H57701

8113/
GCHPS

3H5/70r

GCHP-3

3H5'r/01

a/13/93

3HW701

8,/13/93
GCHP.3

93

Ouality Assurance Statementl
SEQUOIA ANALYTICAL

All $andard conlrol uirements have been met.

l,\,tUtl l)tL----
Nokowhat D. Herera
Project Manager

The LCS is a control sample ot known. inteaieaentl(ee matrix tnal is aoalyzeo using lhe same reagents,
and analltical methods employed torthe samples, The LCS% recovery data is used tor

o{ 6ampl€ batch resul ls. Dueio mahix eftects, the OC l imits lor MS/MSDsare advisory only
are not used lo aeceoi or reiect batch results.


