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Mr. Michael Whelan

ARCO Products Company
P.0O. Box 5811

San Mateo, California 94402

Subject: Executive Summary of Subsurface Environmental Investigation and Pumping Test
at ARCO Station 276, 10600 MacArthur Boulevard, Oakland, California.

Mr. Whelan;

As requested by ARCO Products Company (ARCO), RESNA Industries Inc. (RESNA)
performed a subsurface environmental investigation and pumping test at the above referenced
ARCO Station and prepared this report of the investigation, as specified in the RESNA/Applied
GeoSystems (AGS) Work Plan (AGS, May 22, 1991) and Addendum Two to Work Plan
(RESNA, October 15, 1991). This report summarizes the information available to date
regarding previous work performed at the site and includes results of the subsurface investigation
at the site. This phase of the investigation included drilling one soil boring (B-6), collecting soil
samples from the boring, constructing a 6-inch diameter recovery well (RW-1) in the boring,
developing and sampling the well, submitting soil and water samples for laboratory analyses,
surveying the wellhead elevation, performing an aquifer pumping and recovery test, and
preparing this report. In addition, RESNA recommendations for future work at the subject site
are included in this Executive Summary.

CONCLUSIONS

RESNA concludes the following, based on the results of this investigation:

o The shallow perched water-bearing zone encountered in monitoring well MW-2 was not
encountered in the eastern portion of the site near RW-1. The only onsite floating

product encountered to date has beern in MW-2 in the shallow perched water-bearing
zZone.
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o Nondetectable concentrations of TPHg and BTEX in previous soil samples, and in the
soil samples collected from onsite soil boring B-6/RW-1, suggest that gasoline
hydrocarbons have not impacted the soil in the eastern portion of the property, northeast
of the former USTs.

o Because PCE was detected at 0.130 ppm in the soil sample collected from soil boring B-
6 at the depth of 51 feet below ground surface, and because PCE was also detected in
the saturated zone, it is possible that the PCE has been transported to the site via the
groundwater. Previously detected VOCs have also been in the saturated zone.

0 Potential gasoline impact on the deeper water-bearing zone is still being evaluated.

0 Groundwater at the site, and in the eastern portion of the site, has been impacted by
VOCs (mainly PCE), as evidenced by PCE concentrations of 400 ppb, 1,000 ppb, 12
ppb, and 980 ppb in the groundwater samples collected from wells MW-3, MW-4, MW-
5, and RW-1, respectively, and TCE which was reported at 6.3 ppb in MW-4. The
concentrations of PCE exceeded the State MCL of 5 ppb in wells MW-3 through MW-5
and RW-1. TCE exceeded the State MCL of 5 ppb in well MW-4,

o The presence of PCE in well MW-3 located upgradient of the former waste-oil tank pit
suggests together with soil and groundwater analytical results that the solvent-
contaminated groundwater may be migrating onto the site from an offsite source. This
source appears to be located east of the eastern corner of the subject site, at the Foothill
Square Shopping Center property, where discolored soil and black free product was
encountered in the soil boring EB-1 during an investigation conducted in 1988 by

Kaldveer Associates. A (req VIS S Do on To w&$ L MM)

C The records research indicated that historical and current use of Foothill Square Shopping
Center property, which is adjacent and upgradient to the subject site presented a strong
potential for subsurface contamination by TPHg, BTEX, and VOCs. Currently this
property is on the California Regional Water Quality Control Board (CRWQCB) fuel leak
list.

0]

Results of the pumping test indicated that the recovery well could easily sustain a
pumping rate of 5 gpm and could possibly sustain a rate as high as 15 gpm. The
predicted maximum zone of capture is sufficiently large to capture onsite groundwater
downgradient in the lower water bearing zone, and a considerable portion of
downgradient, offsite groundwater as well.

i
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Copies of the Subsurface Environmental Investigation and Pumping Test report should be
forwarded to:

Mr., Barmney Chan
Alameda County Health Care Services Agency
Hazardous Materials Division
80 Swan Way, Room 200
Oakland, California 94621

Mr. Richard Hiett
California Regional Water Quality Control Board
San Francisco Bay Region
2101 Webster Street, Suite 500
Oakland, California 94612
If you have any questions or comments regarding this report, please call us at (408) 264-7723.

Sincerely,
RESNA Industries Inc.

Joel Coffman
Project Geologist

Enclosure:  Subsurface Environmental Investigation and Pumping Test

cc: H.C. Winsor, ARCO Products Company
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SUBSURFACE ENVIRONMENTAL INVESTIGATION
AND PUMPING TEST
at
ARCO Station 276
10600 MacArthur Boulevard
Oakland, California

For ARCO Products Company

INTRODUCTION

At the request of ARCO Products Company (ARCQ), RESNA Industries Inc. (RESNA)
performed a subsurface environmental investigation and aquifer pumping test at ARCO Station
276 located at 10600 MacArthur Boulevard in Qakland, California. This investigation was
initiated in response to Alameda County Health Care Services Agency (ACHCSA) request
(letters dated June 12 and August 7, 1991) to accelerate investigation and initiate interim
remediation (as necessary) at the site. The purpose of this investigation was to evaluate further
the lateral and vertical extent of gasoline hydrocarbons and solvents in the soil, and evaluate
further the lateral extent of gasoline hydrocarbons and solvents in the groundwater in the eastern
portion of the site; and conduct a pumping and recovery test in order to collect hydrologic data
necessary for evaluation of the feasibility and design of future remediation systems. Delineation
of the lateral and vertical extent of hydrocarbons and solvents in the soil and groundwater in
other portions of the site (and offsite) will be reported under separate cover.

The work performed for this investigation included drilling one onsite soil bornng (B-6);
collecting and describing soil samples from the boring; installing and developing a 6-inch
diameter recovery weil (RW-1) in the boring; measuring the groundwater level and sampling
groundwater from the recovery well in conjunction with quarterly monitoring of groundwater
monitoring wells at the site: laboratory analyses of selected soil and groundwater samples;
surveying the recovery well (RW-1); performing a pumping test; researching records of the
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California Regional Water Quality Control Board (CRWQCB) and QOakland Fire Department to
identify potential offsite sources of gasoline hydrocarbons and solvents; and preparing this report
presenting field procedures, results and conclusions for this work performed through November,
1991. This work was performed as outlined in the RESNA/Applied GeoSystems (AGS) Work
Plan (RESNA/AGS, June 27, 1991), and Addendum Two to Work Plan (RESNA, October 15,
1991).

SITE DESCRIPTION AND BACKGROUND

General

ARCO Station 276 is located at the southeastern corner of the intersection of MacArthur
Boulevard and 106th Avenue in Oakland, California, as shown on Plate 1, Site Vicinity Map.
Immediately adjacent to and southeast of the station property is the Foothill Square Shopping
Center parking lot. Several commercial business are located in the Foothill Square Shopping
Center, including a grocery store, coin laundry, dry cleaners, drug store, offices, and another
service station at Foothill Boulevard and 108th Avenue. Private residences are north and
northeast of the ARCO station. The schematic layout of the ARCO station and the offsite area
showing soil boring locations is presented on Plate 2, Site and Vicinity Plan.

Four underground gasoline storage tanks (USTs) (T-1 through T-4) are present in the western
portion of the site. These tanks replaced four former gasoline storage tanks (FT-1 through FT-
4) which were located in the southern portion of the site. The former waste-oil tank was
removed from its location adjacent to the northeastern wall of the station building in 1988. The
locations of the former tanks, existing tanks and other pertinent site features are shown on Plate
3, Generalized Site Plan.

Regional Geology and Hydrogeology

The site is located within the East Bay Plain which is situated in the San Francisco Bay
depression that is in part an irregular downward biock bordered by faulting principally along
northwest trending faults (Alameda County Flood Control and Water Conservation District, June
1988). The site is at an elevation of approximately 35 feet above mean sea level (msl) and 1s
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approximately 1/2 mile west of the Hayward Fault Zone. The subsurface soils in the vicinity
of the site consist of highly permeable Pleistocene alluvium composed of poorly consolidated to
unconsolidated clay, silt, sand, and gravel. The alluvium was derived mainly from the Diablo
Range and represents coalescing alluvial fans (Alameda County Flood Control and Water
Conservation District, June 1988). Groundwater flow direction in the area is generally inferred
to be to the west toward San Francisco Bay, but may have components to the north and east due
to recharge areas along the Hayward Fault.

PRELIMINARY RECORDS RESEARCH

RESNA conducted a preliminary records research to identify potential secondary sources of
hydrocarbons detected in the soil and groundwater beneath ARCO Station 276.

The search focused on the property located at 10700 MacAsthur Boulevard (Foothiil Square
Shopping Center) which is adjacent to and upgradient of the subject site. According to Kaldveer
Associates (Kaldveer Associates, October 3, 1988) the property located at 10700 MacArthur
Boulevard was owned by Fageol Motor Company from about 1916 to 1960, and tractors, trucks,
and motor buses were manufactured there. During 1960 the current shopping center was
constructed. Current business in the center includes several dry cleaners and a USA gasoline
station. This type of land-use (historical and current) presents a potential for subsurface
contamination. Several subsurface environmental investigations conducted at Foothill Square
Shopping Center property (for details see Appendix A, Previous Work) confirmed the presence
of elevated concentrations of petroleum hydrocarbons, pesticides, polychlorinated biphenyls
(PCBs) and semi-volatile compounds in the soil and groundwater at several locations beneath the
shopping center. Free product was encountered in the portion of the property located 60 feet
east (upgradient) of the eastern comer of ARCO Station 276. The contaminated soil and
groundwater at this location might be a secondary source of hydrocarbons and primary source
of solvents detected in the eastern portion of the ARCO Station 276 property.

Currently the Foothill Square Shopping Center property is on the California Regional Water
Quality Control Board (CRWQCB) fuel leak site list. The Oakland Fire Department file for the
Foothiil Square Shopping Center property contains a record of a repair of a vapor recovery line
performed in 1979 and removal of a tank of unknown use performed in 1980.

3
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PREVIOUS WORK

Previous subsurface environmental investigations at the site and adjacent Foothill Square
Shopping Center performed by RESNA and others are summarized in Appendix A.

FIELD WORK

Drilling

Field work at the site was conducted in accordance with RESNA field protocol and the Site
Safety Plan (RESNA, August 15, 1991). A description of the fieid methods and Site Safety Plan
is included in Appendix B, Field Methods. A well construction permit was acquired from the
Alameda County Flood Control and Water Conservation District (ACFCWCD) prior to drilling
at the site. A copy of the permit is included in Appendix C. On October 30, 1991, one onsite
soil boring (B-6) was drilled in the western portion of the property, and recovery well RW-1 was
constructed in the boring to further delineate the lateral and vertical extent of gasoline
hydrocarbons in soil and groundwater beneath the site, to collect hydrologic data necessary for
evaluation of the feasibility and design of future remediation systems, and to provide an
extraction point for future groundwater recovery. The location of onsite boring B-6/RW-1 is
shown on Plate 3,

Seil Sampling and Description

A total of 11 soil samples were collected from soil boring B-6. A summary of the Unified Soil
Classification System used to identify the soil encountered during drilling is presented on Plate
4, and the description of the soil encountered in the boring is presented on the Log of Boring,
Plates 5 and 6. Soil samples from the boring were collected at intervals of 5 feet or less to a
total depth of 51-1/2 feet below ground surface. Sampling procedures are described in Appendix
B. Field monitoring of organic vapor concentrations in soil samples was performed during
drilling using an organic vapor meter (OVM).

Soil cuttings generated from the boring were temporarily stockpiled onsite in the eastern corner
of the property and covered with piastic sheeting pending proper disposal. After completion of

4
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drilling on November 30, 1991, four soil samples were collected from the stockpile and
submitted for compositing and laboratory analyses. The method used to obtain these samples
is described in Appendix B, Field Methods.

Recovery Well C ion el

The recovery well RW-1 was constructed in the boring B-6 using 6-inch diameter, Schedule 80,
polyvinyl chloride (PVC) casing. Well casing was set in the well to the depth of approximately
51 feet below ground surface. This well was screened in the lower water-bearing zone. Filter
pack used within the screened portion of the well was #3 Monterey Sand. The screened casing
consisted of 6-inch-diameter, 0.020 inch-wide machine-slotted PVC set from the total depth of
the well to approximately 36 feet below the ground surface. Blank PVC casing was set from
the top of the screened casing to within a few inches below the ground surface. The recovery
well was developed on November 1, 1991, to remove fine-grained sediments and allow better
communication between the water-bearing zone and the well. Details regarding well
construction and development are described in Appendix B.

Groundwater Level Measurement and Sampling

The newly installed recovery well (RW-1) and previously installed groundwater monitoring wells
(MW-1 through MW-5) were monitored on November 5, 1991. Depths-to-water were measured
in the wells and water samples were collected and visually inspected for floating product.

Recovery well RW-1 and groundwater monitoring wells MW-1 and MW-3 through MW-5 were
purged and sampled on November 5 and 6, 1991. Groundwater monitoring well MW-2 was not
sampled because of the presence of floating product in the well. MW-2 is screened in the
shallow water-bearing zone. The other five onsite wells are screened in the lower water beanng
zone. Appendix B contains a description of subjective analyses and groundwater sampling

procedures.
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Evaluation o ndwater Elevation

On November 9, 1991, the wellhead for the recovery well was surveyed to a local National
Geodetic Vertical Datum benchmark by John E. Koch, a licensed surveyor. The results of this
wellhead survey are included in Appendix D, Wellhead Survey. The groundwater elevation for
each well was calculated by subtracting the measured depth-to-water from the elevation of the
wellhead.

Pumping and Recovery Tests

A step-drawdown test was performed on November 19, 1991, to select the optimum pumping
rate at which to perform the constant discharge test. The test indicated that the well could easily
sustain a pumping rate of 5 gallons per minute (gpm) with less than a foot of drawdown. Five
gpm was the maximum that the pump could produce with 38 foot lift. Even though the well
could have produced at a higher rate, because of the costs involved with disposing of large
volumes of water, and the possible effect of drawing offsite upgradient hydrocarbons onsite, it
was decided to run the Jong-term test at the rate capable from the pump instead of using a more
powerful pump.

An 18-hour pumping test and 6-hour recovery test were conducted on November 21 and 22,
1991. Groundwater recovery well RW-1 was used as the pumping well, and wells MW-1
throngh MW-5 were used as observation wells. Weil RW-1 was chosen as the well to be
pumped because it is the proposed remediation well for impacted groundwater at the site. A
submersible pump was utilized for the test. Because the discharge rate was small enough so that
flow gauge accuracy might not be adequate, the discharge rate was measured using a calibrated
5-gallon bucket and a stopwatch. The discharge water was contained in Baker tanks, and
properly disposed within one day of the termination of the test. The hazardous waste manifest
form for the discharge water is presented in Appendix E. Pumping continued approximately 18
hours, with a total discharge of approximately 4,000 gallons. Water level measurements were
obtained using an electric depth sounder. Water levels were measured prior to start of the test
and at 30-minute intervals during the entire test. As a check on the manual readings, water
levels were also recorded at five-minute intervals with an In-Situ Hermit Datalogger attached to
pressure transducers in monitoring wells RW-1, and MW-1 through MW-5. The pumping test

6
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was followed by a recovery test approximately six hours in length, with similar measurement
intervals during recovery.

LABORATORY METHODS

Soil and water samples were preserved as required by the applicable analytical method, and
delivered with Chain of Custody Records to Sequoia Analytical Laboratories of Redwood City,
California, a State-certified laboratory (Hazardous Waste Testing Laboratory Certification #
1210), for soil and water analyses.

Soil Samples

Soil samples collected from boring B-6 were analyzed in accordance with Alameda County
Health requirements for the gasoline constituents benzene, toluene, ethylbenzene, total xylenes
(BTEX) and total petroleum hydrocarbons as gasoline (TPHg) using modified Environmental
Protection Agency (EPA) Methods 5030/8015/8020, and volatile organic compounds (VOCs)
using EPA Method 8240. The soil samples were selected for laboratory analysis based on:

o Location above first-encountered groundwater;

o Location with respect to potential confining or perching layer(s) below first-
encountered groundwater;

o Areas where the presence of gasoline hydrocarbons or VOCs were suspected
based on OVM readings; and

o At changes in soil stratigraphic units.

Soil samples collected from the soil stockpile were composited in the laboratory and analyzed
for TPHg and BTEX by EPA Method 5030/8015/8020.
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Water Sampl

Water samples obtained from recovery well RW-1 and groundwater monitoring wells MW-1,
and MW-3 through MW-5 were analyzed in accordance with Alameda County Health
requirements for BTEX and TPHg by modified EPA Methods 5030/8015/8020, and for VOCs
by EPA Method 601.

FIELD WORK RESULTS

Drilling Qbservations

The earth materials encountered at the site during drilling of the boring B-6 consisted primarily
of silty to sandy clay, sandy silt to silty sand, medium-grained sand, and sandy gravel. Silty to
sandy clay was encountered immediately below the baserock material to the depth of
approximately 12 feet below ground surface. Below this silty to sandy clay the layer of damp
silty sand was present to the depth of 16 feet. This damp silty sand was underlain by silty clay,
which extended to the depth of approximately 19 feet. Interbedded layers of sandy silt to silty
sand were present below this silty clay to the depth of approximately 37 feet. Groundwater was
first encountered in boring B-6 at a depth of approximately 38 feet below the ground surface
within medium-grained sand. The saturated zone consisted of medium-grained sand (to 39 feet),
sandy silt (to 40-1/2 feet), sandy gravel (to 46 feet) and silty sand (to 50-1/2 feet). A stratum
of damp sandy clay with small gravel, which may be a perching or confining layer, was
encountered at a depth of 50-1/2 feet below the ground surface, and extended to the total depth
of the boring (51-1/2 feet). Data collected during drilling of soil boring B-6 are summarized
in the log of boring, Plates 5 and 6.

Field OVM measurements of soil samples from the boring B-6 showed nondetectable levels of
hydrocarbons. OVM readings are shown on the boring log (Plates 5 and 6) in the column
labeled PID (photoionization detector).
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Subjective Groundwater Analyses

Monitoring well MW-2 contained 0.01 feet of floating product on November 5, 1991. The
recovery well and groundwater monitoring welis MW-1 and MW-3 through MW-5 contained
no floating product or hydrocarbon sheen. Subjective analyses results for floating product in
groundwater are included in Table 1.

Groundwater Gradient

The groundwater gradient evaluated for the first-encountered groundwater at this site, based on
groundwater elevations obtained from weils RW-1 and MW-1 through MW-5 on November 5,
1991, is approximately 0.002 to 0.003 to the northwest. Groundwater monitoring well MW-2
was not used for gradient interpretations because it is constructed in a shallower, locally perched
groundwater zone. Depths to groundwater and groundwater elevations are reported in Table 1,
Cumulative Groundwater Monitoring Data. Plate 7, Groundwater Gradient Map, is a graphic
interpretation of the groundwater elevations measured on November 5, 1991. Although the
groundwater elevation contours appear somewhat skewed by a lower than expected water level
in MW-4, this pattern, and interpreted gradient and flow direction, are consistent with previously
reported gradients and flow directions in the deeper groundwater zone for this site.

Pumping and very Test Resnl

Prior to the pumping test on November 21, 1991, groundwater elevations were measured and
are reported in Table 2, Groundwater Level Measurements during Pumping Test, for time zero.
A product sheen was present in the monitoring well MW-2 during the aquifer pumping and
recovery tests. No floating product was found in RW-1, MW-1, and MW-3 through MW-5
prior to starting the test. No floating product was encountered in the discharge during the course
of the test.

The recovery well RW-1 was pumped at a time-averaged rate of 3.67 gpm (707 cubic feet per
day [f/d]). The initial rate was somewhat higher at 5 gpm, but that rate declined steadily for
the first 12 hours of the test. A minimum pumping rate of 3,16 gpm was followed by an
mcrease to 3.53 gpm. While a constant pumping rate would have been ideal for use in

9
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approximations of aquifer characteristics, the data gained was still useful using the time-averaged
rate. The time-averaged rate was used in the calculations.

The drawdown in the pumping well reached approximately 0.65 feet in the course of the test
indicating that this well could easily sustain a greater pumping rate. After only five minutes
of pumping, the drawdown in RW-1 had essentially stabilized at this level, as shown by the
semilogarithmic plot of datalogger drawdown data as a function of time for the pumping well,
Plate 8. The water level in well MW-2, which appears to be hydraulically separated from the
water bearing zone in which RW-1 and the other wells are completed, decreased 0.03 feet in the
course of the pumping test (Plate 9) and continued to decrease during the recovery period. This
drop in the shaliow zone water level may be due to natural seepage from the perched zone, or
possibly to response to barometric changes in the shallow, semiconfined, low permeability unit.

Water level responses to pumping for the four observation wells, MW-1, MW-3, MW-4, and
MW-5, which were completed in the deeper water bearing zone, are presented on Plates 10
through 17, Drawdown/Time Semilogarithmic and Logarithmic Plots. The manual water level
data is plotted for all wells except for MW-3, because the manually obtained data were more
consistent than that gathered from the datalogger and pressure transducers. The datalogger data
varied by as much as 25 per cent from the manual measurements. This may be due to
mechanical reasons such as transducer connections or equipment calibration. Manual
measurements could not be obtained in MW-3 because it is only a two-inch diameter well; with
the pressure transducer installed, there was no space for the manual electric probe to reach the
water, Plate 11, Drawdown/Time Well MW-3 Semilogarithmic Plot, presents the datalogger
recorded water level data for MW-3.

Recovery data for the pumping and observation wells are presented on Plates 18 through 21,
Residual Drawdown/Normalized Time Semilogarithmic Plots. Data from manual measurements
(RW-1, MW-1, MW-2, MW-4 and MW-5) and data logger readings (MW-3) for the pumping
test are presented in Table 2, Groundwater Level Measurements during Pumping Test, and for
the recovery test in Table 3, Groundwater Level Measurements during Recovery Test. Table
4 summarizes groundwater elevations in the wells prior to the pumping test, at the end of the
pumping test and at the end of the recovery test.

10
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Data Analyses

The drawdown data for the observation wells were analyzed using two methods. The first was
the method of the Jacob (1950) approximation for the Theis (1935) equation; the second was
Neuman’s (1975) solution for an unconfined aquifer with a fully penetrating well where delayed
yield produces an intermediate flattening of the drawdown curve. This flattening was observed
in all four monitoring wells and created less than ideal straight-line plots for the Jacob analyses.
The flattening could have been attributed to delayed yield or to the variable pumping rate.

For the Jacob approximation (Plates 10 through 13), the transmissivity (T) was calculated as
T=23Q/[4 5]

for consistent units, where the discharge (Q) was 3.67 gpm and "s" was the drawdown per log
cycle, for both the pumping and the recovery data. The value of "s" for each well is given in
Table 5, Values Used in Transmissivity and Storativity Calculations. The values of s used to
calculate the transmissivity for the pumping and recovery data contained more significant figures
than those indicated in Table 5. The values were based on the equation for the best fit line
shown on the plots, as determined by linear regression and shown on the individual plots. The
storativity (S) was calculated as

S =225Tt, /¢

for consistent units, where "t," was the x-intercept for the pumping data and "r" was the radial
distance from the pumping well to the observation well (Table 5).

For the Neuman solution (Plates 14 through 17), the transmissivity was calculated based on the
match points obtained in curve matching (Table 5) for W(u,) = 1 and 1/u, = 1, using

T = QW(u,) / [4 7 h)

for consistent units, where "h" was the match point drawdown. The storativity was calculated
using
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S=u, 4Tt/

for consistent units, where "t" was the match point time. The Neuman type curve and match
point are presented on Plate 22, Type Curves for Drawdown Data.

There was difficulty with the curve matching in the Neuman analyses because the field data
curves were less than ideal. A number of the wells did exhibit a flattening of the curve,
beginning around 60 minutes of pumping, so it appears that delayed yield may play a significant
role in this unconfined aquifer, at least for the first few hours of extraction. The intermediate
curves that could be matched ranged over less than an order of magnitude (lambda values of 0.1
to 0.6) which supports the reliability of the results.

Recovery data for the pumping and observation wells (Plates 18 through 21) are presented with
the x-axis plotted as normalized time (time since the start of pumping divided by the time since
the cessation of pumping). The data were analyzed using the Theis (1935) recovery method,
where the transmissivity is calculated as for the Jacob solution above, only that the log cycle
change is now for normalized time rather than time since the start of pumping. Results for
transmissivity and storativity for these three methods are presented in Table 6, Pumping Test
Results.
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The distance/drawdown data for the end of the pumping test are presented on Plate 23,
Drawdown/Distance Semilogarithmic Plot, including the pumping well datum, while Plate 24
is a similar plot but without that datum. These plots were analyzed with the straight-line method

where
T=23Q/[2 s}

for consistent units where "s" was 0.17 feet for Plate 23 and 0.30 feet for Plate 24. The
storativity was evaluated by

S =225Tt/ 1

for consistent units where "t was 1040 minutes and "r," (the x-intercept at the point of zero
drawdown on the drawdown scale, or the radius of influence) was 1422 feet for Plate 23 and 340
feet for Plate 24. For Plates 23 and 24, the transmissivities estimated were 1522 and 862 ft’/d,
respectively, and storativities were 0.0012 and 0.012, respectively.

Plates 25 through 27, Groundwater Gradient Maps, are graphic interpretations of groundwater
elevations prior to the pumping test, at the end of the pumping test, and at the end of the
recovery test. At the end of 18 hours of pumping (Plate 26) flow is radially toward the pumping
well. Within the area defined by the monitoring wells, the water is captured by RW-1, even for
this relatively short pumping period. Plate 27 shows the water level contours after 6 hours of
recovery, indicating that, at least for short pumping periods, the aquifer is restored to its initial
flow direction to the northeast in a relatively short time.

13
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The steady-state zone of capture (Bear, 1979) for this well can be evaluated for an estimated
maximum pumping rate (Q) of 15 gpm (= 2,888 f’/d), a transmissivity (T) of 1,035 ft%d (the
average transmissivity value using each method discussed above), and the observed hydraulic
gradient (dh/dl) of 2.1 x 10®. The width (w) of the zone of capture up-gradient of RW-1 is
1328 ft and the distance to the down-gradient stagnation point (r) is 211 ft.

w = Q/T(dh/dl)
= 2,888 ft*/d / [1,035 fi¥/d (2.1 x 10%)]
= 1,328 ft

r = Q/2#T(dh/dl)
= 2,888 f//d / [2 (3.1416) 1,035 f¥/d (2.1 x 10%)]
=211t

This maximum predicted zone of capture for the lower water-bearing zone that was tested is
depicted on Plate 28, and assumes a maximum pumping rate of 15 gpm from well RW-1. The
maximum zone of capture was predicted to evaluate the largest feasible zone of capture with
respect to that likely to be needed at the site. In actuality, the zone of capture will need to be
downsized by reducing the pumping rate in order to affect only the area desired.

RESULTS OF LABORATORY ANALYSES

Soil Samples

Laboratory analyses of soil samples collected from boring B-6 indicated nondetectable
concentrations of BTEX (less than 0.005 parts per million [ppm]), TPHg (less than 1 ppm) and
VOCs for all samples except 0.130 ppm of tetrachloroethene (PCE) defected in the sample
collected at the depth of 51 feet below ground surface. Thirty-seven VOCs were analyzed for
in the soil samples. The results of these analyses are summarized in Table 7, Laboratory
Analyses of Soil Samples, October, 1991. The Chain of Custody form and copies of laboratory
reports for soil samples are included in Appendix F of this report.
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Laboratory analyses of the composite soil sample collected from the stockpile indicated
nondetectable concentrations of TPHg and BTEX. The results of laboratory analyses of the
stockpile sample are shown in Table 7. The soil stockpile was removed from the site and
transported to BFI Landfill in Livermore by ARCO’s contractor, Dillard Trucking Inc. of Byron,
California, on November 14, 1991.

Water Sampl

Laboratory analytical results for water samples indicated nondetectable TPHg concentrations in
the sample collected from monitoring well MW-1; and 290 parts per billion (ppb), 900 ppb, 77
ppb and 750 ppb in the samples collected from wells MW-3, MW-4, MW-5 and RW-1,
respectively. Benzene, toluene, ethylbenzene and total xylenes were not detected in the samples
collected from monitoring wells MW-1, MW-3, and MW-4; but were detected at concentrations
of 4.8 ppb, 3.7 ppb, 3.0 ppb and 3.0 ppb, respectively, in the sample collected from recovery
well RW-1, and at lower levels in the sample collected from monitoring well MW-5, However,
the TPHg and BTEX data are being further studied to evaluate the effects of the originally
unknown presence of tetrachloroethene (PCE) in the groundwater. VOCs (thirty compounds
tested in water) were nondetectable with the exception of PCE in samples collected from wells
MW-3 (400 ppb), MW-4 (1,000 ppb), MW-5 (12 ppb) and RW-1 (980 ppb), and 6.3 ppb of
trichloroethene (TCE) detected in the sample collected from monitoring well MW-4. PCE
exceeded the MCL of 5 ppb in wells MW-3 through MW-5 and RW-1, and TCE exceeded the
State MCL of 5 ppb in well MW-4 (6.3 ppb). The resuits of laboratory analyses are
summarized in Table 8, Cumulative Results of Laboratory Analyses of Water Samples. Chain
of Custody records and laboratory analyses reports are included in Appendix F.

DISCUSSION OF RESULTS

Hvdrocarhon Impacted Soil

The soil in the eastern portion of the site appears to be impacted by PCE, as evidenced by 0.130
ppm of this compound detected in the soil sample collected from boring B-6 at a depth of 51 feet
below ground surface.
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H on Impacted Gr water

Groundwater beneath the site appears to be impacted by gasoline-related hydrocarbons as floating
product was present in the groundwater monitoring well MW-2 installed in a shallow, perched
water bearing zone. Elevated concentrations of TPHg (up to 900 ppb) were detected in wells
RW-1 and MW-3 through MW-5 installed in the deeper water bearing zone, and concentrations
of BTEX (up to 4.8 ppb) were detected in wells RW-1 and MW-5. However, the TPHg and
BTEX data are being further studied to evaluate the effects of the originally unknown presence
of tetrachloroethene (PCE) in the groundwater. Groundwater beneath the site appears to be
impacted by solvents as elevated concentrations of PCE (up to 1,000 ppb) were detected in wells
RW-1 and MW-3 through MW-5, and 6.3 ppb of TCE was detected in the groundwater sample
collected from monitoring well MW-4.

Pumping and Recovery Test

Data obtained from the pumping test including: estimation of the sustainable pumping rate from
recovery well RW-1, storativity of the aquifer, and transmissivity of the aquifer was used to
estimate the zone of capture of the recovery well. The test indicated that the recovery weil RW-
1 could easily sustain a pumping rate of 5 gpm and could possibly sustain a rate as high as 15

gpm.

The transmissivities estimated from the observation well data by the different methods (Jacob
and Neuman) are in good agreement, varying by a factor of four between the different methods
and wells. The recovery data are probably most reliable due to the fluctuation in pumping rate.
For the Jacob plots, if only the later data (after the end of the flattened portion of the curve) had
been utilized, values closer to the Neuman values would have been obtained. Within a given
method there is even better agreement with variations being at the most within a factor of two,
indicating relative homogeneity of hydraulic response at this site. The average transmissivity
using each method discussed is 1,035 ft%/d. The thickness of the shallow water-bearing zone is
difficult to evaluate because of the variabiiity and gradational transitions in geologic matertals.
If one assumes that most of the water is transmitted through the sand and gravel layers which
contain significant amounts of fine-grained material, the average aquifer thickness would be on
the order of 12 feet. The average transmissivity, 1,035 ft*/d when divided by the aquifer
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thickness of 12 ft gives a hydraulic conductivity of 86 ft/d. This is typical of a sand aquifer and
is reasonable for material found at the site.

The storage coefficients evaluated with the observation well data vary over several orders of
magnitude, with the Neuman method giving the greatest values. The values evaluated vary from
on the low end of what might be expected for an unconfined aquifer to on the high end of what
might be expected for a confined aquifer. If the test had been carried out for several days more,
it is likely that the delayed yield portion of the curve would have transformed into a clearly
unconfined response. The validity of the transmissivity values evaluated is not affected by this.

The predicted maximum zone of capture is sufficiently large to capture onsite groundwater in
the lower water bearing zone, and a considerable portion of down-gradient, offsite groundwater
as well. In all likelihood, the zone of capture will need to be downsized from the maximum to
affect only the area desired.

CONCLUSIONS
RESNA concludes the following, based on the results of this investigation:

O The shallow perched water-bearing zone encountered in monitoring well MW-2 was not
encountered in the eastern portion of the site near RW-1. The only onsite floating
product encountered to date has been in MW-2 in the shallow perched water-bearing
zone.

o Nondetectable concentrations of TPHg and BTEX in previous soil sampies, and in the
soil samples collected from onsite soil boring B-6/RW-1, suggest that gasoline
hydrocarbons have not impacted the soil in the eastern portion of the property, northeast
of the former USTs.

Recause PCE was detected at 0.130 ppm in the soil sample collected from soil boring
B-6 at the depth of 51 feet below ground surface, and because PCE was also detected
in the saturated zone, it is possible that the PCE has been transported to the site via the
groundwater. Previously detected VOCs have also been in the saturated zone.

G

(@]

Potential gasoline impact on the deeper water-bearing zone is still being evaluated.
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o Groundwater at the site, and in the eastern portion of the site, has been impacted by
VOCs (mainly PCE), as evidenced by PCE concentrations of 400 ppb, 1,000 ppb, 12
ppb, and 980 ppb in the groundwater samples collected from wells MW-3, MW-4, MW-
5, and RW-1, respectively, and TCE which was reported at 6.3 ppb in MW-4. The
concentrations of PCE exceeded the State MCL of 5 ppb in wells MW-3 through MW-5
and RW-1. TCE exceeded the State MCL of S ppb in well MW-4.

© The presence of PCE in well MW-3 located upgradient of the former waste-oil tank pit
suggests together with soil and groundwater analytical results that the solvent-
contaminated groundwater may be migrating onto the site from an offsite source. This
source appears to be located east of the eastern corner of the subject site, at the Foothill
Square Shopping Center property, where discolored soil and black free product was
encountered in the soil boring EB-1 during an investigation conducted in 1988 by
Kaldveer Associates.

o The records research indicated that historical and current use of Foothill Square
Shopping Center property, which is adjacent and upgradient to the subject site presented
a strong potential for subsurface contamination by TPHg, BTEX, and VOCs. Currently
this property is on the California Regional Water Quality Control Board (CRWQCB)
fuel leak list.

Q Results of the pumping test indicated that the recovery well could easily sustain a
pumping rate of 5 gpm and could possibly sustain a rate as high as 15 gpm. The
predicted maximum zone of capture is sufficiently large to capture onsite groundwater
downgradient in the lower water bearing zone, and a considerable portion of
downgradient, offsite groundwater as well.
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DISTRIBUTION

We recommend that copies of this report be forwarded to the following agencies:

Mr. Barney Chan
Alameda County Health Care Services Agency
Hazardous Materials Division
80 Swan Way, Room 200
Oakland, California 94621

Mr. Richard Hiett
California Regional Water Quality Control Board
San Francisco Bay Region
2101 Webster Street, Suite 500
Qakland, California 94612

LIMITATIONS

This report was prepared in accordance with generaily accepted standards of environmental
geological and engineering practice in California at the time this investigation was performed.
This investigation was conducted solely for the purpose of evaluating environmental conditions
of the soil and groundwater with respect to gasoline and solvent-related hydrocarbons at the site.
No soil engineering or geotechnical references are implied or should be inferred. Evalvation
of the geologic conditions at the site for the purpose of this investigation is made from a limited
number of observation points. Subsurface conditions may vary away from the data points
available. Additional work, including further subsurface investigation, can reduce the inherent
uncertainties associated with this type of assessment. This report was prepared for the use of
ARCO Products Company; any reliance on this report by a third party shall be at each party’s
sole risk.
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P No. g Code Description Const.
' SM Silty sand, fine—groined, brown, damp, medium dense. r:v v:v
bl b
‘ _ea_... rvv :rvv
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' Y 7 v
v v
—24 — rvv ?vm
' ;v 7 V|
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| og ] 7vV| avv
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v A4
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30 4 79 P
5—-30.5 21 q AR AA
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2] byl F 9
L 3p VA b
_— 7 7
ML Sandy silt, damp, brown, low plasticity, stiff.
35.5 41 5 .
| 3¢ g Moist at 36 feet. ]
s-37 31 0 - ~ -]
6 SCV Sand, medium—graineq, brown, wet, medium dense; L 4.
— 38 8 - with sandy silt stringers. L ]
$-39 1:" 0 - o4
113 ML Sandy silt, brown, wet, low plasticily, very stiff. S
- 48— F4
GP Sandy gravel with some siit, brown, wet, dense. .
42 B .
]
44 - {
s—a55[H15 | o
46 — 20 4
i 20 SM Silty sand, fine—grainea. brown, wet, dense. 11,
L]
‘ 48 — 44
i
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EXPLANATION

= Line of egual eievation of groundwater
in fest above mean sea level (MSL)

= Elevation of groundwater in feet MSL
November 5, 1991

= Well constructed in a shallow perched zone

and not used for groundwater gradient interpretation

= Raravery well
{RESNA, Zgtoper "367
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REMEDIATION
COMPOUND
e
FOOTHILL SQUARE
PROPERTY
\
Approximgte Scale
30 15 0 30 60

feet
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0o Arco #2786 Pumping Test, 11,21-22,91

(. (JU _

. ' Wel I RN-1

. 0

Vj::@(% o T 1 T T f | [ I I I T 17Ty T I T 17177TT

] 10 19 2 10 ° 19 °
Titme (min.)

'ROJECT 60026.07 * DRAWDOWN/TIME WELL BW-1 (SEMI-I 0GARITHMIC) PI AT DI ATE ¢



e Arco #2276 Pumping Test, 11.,/21-22,91

0.6
5
(|_
[
Z
Y
O
{ o
O ;
5 i Well MW-2
* 3_.| lhmnh
0. o |
.00 - ! LI T T B B I R T T T T T TTT] T T T T 17171
] 10 10 ° 109 ° 19 °

Ttme (min.)

PROJECT 60026.07 pDRAWDOWN/TIME WELL MW-2 (SEMI-LOGARITHMIC) PI OT Pl ATE Q



a.05-, Arco #2/6 Pumping Test, 11.,/21-22,9]

WELL MwW-1
(. 20 - — 1
/"\)
. ~ As = 020 - 0.09 = 0.11
015
-
g
" 3.67 gpm (Conversion factor 192.5)= 707 ft*/d
@ B Best-fit line; y=0.045727 Inx - 0.12041
k¢ .
0.1 - s = 23 (0.045727) = 0.1052 ft
r(i {, = ¢ COIDUDOSTD . 14 pin
| T = 23 (707 £°/d) = 1230 fé/d
. 4 7 (0.1052 ft)
Q.05 - S = 225 (1230 f¢/d) (14 min) [1/(69 ft)’] (14/1440 min) = 0.005
{, = 14 min
@..@@ 1 | I|||||] ] I III||I| i I lIIEIEI
1 10° 107 10 *

Titme (min.)
PROJECT 60026.07 DRAWDOWN/TIME WELL MwW-1 (SEMI-LOGARITHMICY PI T PYLATE 47
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L. 8-

L2 -

PROJECT 60026.07

Arco #2/6 Pumping Test, V1/21-22/91

WELL MwW-3 . N

t

3.67 gpm (Conversion factor 192.5)= 707 f*/d
4As = 0,18 - 0.08 = 0.10 ( % /

Best-fit line: y=0.045259 Inx - 0.031531

s = 2.3 (0.045259) = 0.1041 ft

ta = g -(-0.03151120.045259) = 2 lIli.Il
T = 23 (707 2/d) = 1243 f*/d

4 = (0.1041 ft)

S = 225 (1243 ft*/d) (2 min) [1/(33 ft)*] (1d/1440 min) = (.003

VT | N I T o

10 102
Time (min.)

T T 17T T T

19 °

L

19 °

DRAWDOWN/TIME WELL MW-3 (SEMI=1 OGARITHMICY DI AT DIATE 494



0. a0 - Arco #276 Pumping Test, 11,/21-22,91

WELL MW-4
0. 30
.
-
( T et e v e e f e e e
¢ , ’ T 3.67 gpm (Conversion factor 192.5)= 707 ft*/d
oy, 20 N Best-fit line: y=0.060622 Inx - 0.06726
03 4 45 =022-0.08 = 014
: s = 23 (0.060622) = 0.1394 fi
Ef) {, = ¢ VTS0 _ g e
() - T = 2.3 (707 fi*/d) = 928 ft*/d
_ 4 ¥ (0.1394 1)
V.10 - 2 . .
| A S = 2.25 (928 1t*/d) (3 min) [1/(23 ft)*] (1d/1440 min) = 0.00¢
@u@Q- T T T T T T | T T T T 7T T T T T T T
10 10 ° 197 197

Time (min.)

PROJECT 60026.07 DRAWDOWN/TIME WELL MW-4 (SEMI-LOGARITHMIC) PIOT 'PI ATE 49



Arco #276 Pump ing Test, 11,/21-22,9]

.2
WELL MW-5
"
V.20
/"'\)
-
D 15 as=020-007 =013
- .
2 . 3.67 gpm (Conversion factor 192.5)= 707 f*/d
O " Best-fit line: y=0.058549 Inx - 0.204837
ke,
¢ - § = 2.3 (0.058549) = 0.1347 fi
@) @ o 1 @ i f, = g (VMWD SY)  _ 33 min
( -
5 T = 2.3 (707 f2/d) = 960 fi*/d
4 x (0.1347 ft)
i S = 2.25 (960 ft*/d) (33 min) {1/(71 )% (14/1440 min) = (.0098
0. U5 -
- £, = 33 min
@,®®_T"/ T T T T T TT] L T 511;1113 T T |||I|||4
10 102 10 10

ROJECT 60026.07

Titme (min.)

RAWDOWN/TIME WELL MW-5 (SFMI«=l OGARITHMIC) DI NT AT 4n
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Arco #2/6 Pumping Test, 11.21-22,91

WELL MW-1

T
"
U
— 1o
) * Match point:
- . .
Z _ h=0.08ft . 2
i ¢ = 200 min T= QW(x,) = 367 gpm(l) 1440 min. 1 {0 = 703 f'/d
© W= () =1 axh  4x(008K) d 7.48g
v : Vun =1
3
© : S= uadTt = (14703 £/d (200 min) (], 4/1440 win) = 0.08
c 107 7 (69 ey’
() :
1®_37* ] T T TTHTT] 1 1 IIIIH] f T TTHIT)
10 10 ° 19° (17

Time (min.)

)ROJECT 60026.07 DRAWDOWN/ TIME WELL MW-1 LOGARITHMIC PLOT PLATE 14



Arco #2/6 Pumping Test, 11/21-22,/91

WELL MW-3

1 =
4D
(}__
NN - ¢
(- _ Match point: .
- ) :’_: 201_03l lf; T= Qw%h.) = 3.37(gpm 1440 min, 1 & = 625 ft*/d
: - ! x(0.09 ft 1d ]
© W= (k) = 1 ) 7488
[ - 1/":\ =1
_(: S= n 4']‘[ = 4 2 -n in
mu@-f—ﬁldﬁl-ml_l&dj_uﬂg_m ) = 0.03
O 12 7 (33 fi)?
¢ -
()
10 %~ T T TTTTT T T T T TTTT
2 3 4
10 10 10 10

Time (min.)

PROJECT 60026.07 DRAWDOWN/TIME WELL MW-3 LOGARITHMIC P1 OT PIATE 4&
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Arco #276 Pump ing Test, 11.21-22,9]

"WELL MW-4

'] _
et /—M
4D
G

9 » Match point:
R % - ho=011f Te _ ,

- 135 mi OW(ya) = 367 gpm 1440 min 1§ = 511 fi/d
t = 135 min 4xh 4x(0.11 fr) 1d 7.48g

- W= (u) =1 :
< 1/ua =1
O S= g\ 4Tt = (4511 {3/d min)(1 d/1440 min) = 036
e r (23 ft)?
=
(@) -
¢ 100 %~
)

-3

1@ I lIIIlIl| | Ifllllll I FUTTTim
2 3
10 10 10 10 *

ROJECT 60026.07

Ttme (min.)
DRAWDOWN/TIME WELL MW~-4 LOGARITHMIC PLOT PILATFE 1



Arco #276 Pumping Test, 11.,/21-22,91

WELL MwW-5

(I
.Matchpoint:
h =013 ft
¢ = 580 min
W= (u) =1 T= QW(u,) = 3.67 gpm(1) 1440 min 1 R = 433 fi*/d
1/pa =1 4xh 4x(0.13 &) 1d 7.48g
5= ua 4Tt = (1)(4)(43304*/d)(580 mig)(1 d/1440 min) = 0.14
7 (71 ft)?
1@_1 T T TTriT] T T 17771 1T T TTITTT]
10 (7% 193 104
Ttme (min.) |
PROJECT 60026.07 DRAWDOWN/TIME WELL MW-~5 LOGARITHMIC PLOT

Pl ATE 42



O o Arco #276 Recovery Test, 11,2291
WELL Mw-1
D020 |
¢ .18
WD
£ As = 020 - 0.12 = 008
O ’
k.16 -
<
@
(9. 14
- \ 3.67 gpm (Conversion factor 192.5)= 707 f*/d
o Best-fit line; y=0.0330033 Inx + 0.12041
Co2-— s = 2.3 (0.0330033) = 0.0759 ft
)
O T = 2.3 (707 ft3/d) = 1705 ft2/d
. - 4 x (00759 f)
ORI R
W 8
(v
0.08 -
@.,@6; T T T T T 1T | T T 1T T T7T7 T T l||l|||3
1 10 102 10
PROJECT 60026.07 T,T"
RESIDUAL DRAWDOWN/NORMALIZED TIME WELL MW-1 (SEMI-LOGARITHMIC) PI OT PILATF 12



0.730 Arco #2/6 Recovery Test, 11,22,/91
WELL MW-3
>
4. (”___7
D25 -

N . e
0 ) T
50.20-

0 - As = 023-0.10 = 0.13
z p—
© .

((j @ ‘IE);

7 - 36 n 'l =
© 10 Best 3 o y—00urttn o T07 /4
,{j .10 -

O . 5 = 2.3 (0.054489) = 0.1253 ft
0 T = 2.3 (707 ££/d) = 1033 fi*/d
0 . 4 x (01253 fr)
Ly o5
®-®®; T | Illlil[ ) | I—IIJII—I I I llilll]
1 10 19 % 10 °
PROJECT 60026.07 T,T"

RESIDUAL DRAWDOWN/NORMALIZED TIME WELL MW-3 (SEMI=1 DGARITHMIC) PINAT PIATE 10



PROJECT 60026.07

(.

3, Arco #2276 Recovery Test, 11,2291
- WELL MW-4
30 - /
o5 - T
>0 __ As = 0.27-0.14 = 0.13
. / 3.67 gpm (Conversion factor 192.5)= 707 ft*/d
1h - N Best-fit line: y=0.056617 Inx + 0.00837
: s = 23 (0.056617) = 0.1302 fi
- T=23(1 = 994 fi*/d
10 - 4 x (0.1302 fr)
05
@@L T T T 1T T TT7] T T T 1T T 1 T7] 1 T T T T 11
) 10 10 2 19 °

/17

RESIDUAL DRAWDOWN/NORMALIZED TIME WELL MW-4 (SEMI-LOGARITHMIC) PIOT b1 ATE an
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O s Arco #276 Recovery Test, 11,22,/91

WELL MWwW-5

B /
- ‘ -
4. . 20
(-
2@' 18; As = 020 - 0.13 = 0.07
O
1S
é V.16
(.
()

0.4 \/ 3.67 gpm (Conversion factor 192.5)= 707 ft*/d
— . Best-fit line: y=0.032262 Inx + 0.03884
O
3 e — s = 23 (0.032262) = 0.0742 ft
O L T = 23 (107 £/d) = 1744 £¢/d
o </ w . 4‘.'(0-“]42 ft)
Q)
R4 :

. 10

@-@Eg T T II!I|I| T T IITI1|| T I ll!lll]

1 10 192 19°
PROJECT 60026.07 T,T7

RESIDUAL DRAWDOWN/NORMAL|ZED TIME WEI1 MW (CERMILI MAMSADITLIIARIAY P o %l AT A" o s
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V/iu.

10 ! 10 10° 10- 10! 104 i

' |
0’ T —

- =0.001 ——

——

—0.004

0"

10!

Type B curves

R

I

o 10 10" 10°

Match point:
/pa = 1
W = (F'A) = 1

PROJECT 60026.07

NEUMAN TYPE CURVES FOR DRAWDOWN DATA PIATE 29
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Arco #2/6 Pumping Test, 11./21-22,91

WELLS MW-1,MW-3,MW-4,MW-5 and RW-1

3.67 gpm (Conversion factor 192.5)= 707 ft*/d
Best-fit line: y=0.075387 + 0.54728

s = 23 (0.075387) = 0.17 ft

G- 0. HO

T =23 (707 f/d) = 1522 f*/d

27 (0.17 ft)
S =225T¢ = 22 £t%/d)(1040 min 1440 min) = 0.0
/I\ r? (1422 ft)?

As = 054 - 0.37 = 0.17

J

r,=142ft ——»
(x - intercept at 0 drawdown; off graph)

1o

PROJECT 60026.07

| T i [[]Fll T { i |]I||i | T 1 ||||||2
1 10 10
Ditstance (ft)

DRAWDOWN/DISTANCE (SEMI-LOGARITHMIC) PI OT "PLATE 23



O A0 - Arco #2/6 Pump ing Test, 11.21-22,91

WELLS MW-1,MW-3,MW-4 and MW-5
3.67 gpm (Conversion factor 192.5)= 707 f*/d
N Best-fit line: y=0.128432 + 0.748766
. b
s = 2.3 (0.128432) = 030 ft
N T = 23 (707 ft*/d) = 862 ft*/d
o 2 x (0.30 ft)
-
P $ = 2.25Tt = 2.25 (862 ft'/d)(1040 min)(1d/1440 min) = 0.01
V.30 - r? (340 ft)*
¢ ]
< .
Q) h
O : As = 046 - 0.16 = 0.30
2 o
00,25
L -
) Time = 1040 mtr
0. 20 -
r, =340 ft
| (x - intercept at 0 drawdown; off graph)
@ o 1 b B I | I 1 T I 1 | | .
10 192"

Distance (ft)

PROJECT 60026.07 DRAWDOWN/DISTANCE (SEMI-LOGARITHMIC) PLOT PI ATE 24
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EXPLANATION

\ 855 = = line of equal elevation of groundwater N

in feet above mean seq level (MSL)
Approximate Scale

November 21, 1991, beginming of pumping test &—

feet

= = Well constructed in a shallow perched zone

18.39 = Elevation of groundwater in feet above MSL 30 15 0 30 80
MW—2 and not used for groundwater gracient interpretation

RW—1 O = Recovervy well
(RESNA, Cetoper “5981)

WA =3
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l EXPLANATION
/ = Approximate direction of groundwater fiow
l (November 22, 1991, end of pumping test)
a 1Q — = Line of equal efevation of groundwater N
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Approximate Scale
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END OF PUMPING TEST
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Approximate Scale
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Novernper 22, 1991, end of recovery test
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RW—1 O = Recovery weli
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—ITESNA

Working To Restore Nature

Subsurface Environmental Investigation and Pumping Test January 11, 1993
ARCO Station 276, Oakland, California 60026.07
TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 276
Oakland, California
(Page 1 of 3)
Date Well Weil Depth to Water Floating
Measured Elevation Water Elevation Product
MW-1
04/17/89 33.04 2287 None
04/24/89 3384 2207 None
10/13/89 559t 37.19 18.72 None
02/01/90 %7 19.18 None
G7/31/9%0 3642 19.49 None
08/01/90 3641 19.50 None
08/28/90 3688 19.03 None
10/30/90 3773 1818 None
11/20/90 3792 18.37 None
12/19/90 37.90 18.01 None
01/30/91 38.06 1785 None
02/27/91 37.66 1825 None
03/20/7 3677 19.14 None
04/30/91 34.63 2128 None
05/31/91 L3 21.08 None
07/24/91 35.96 19.95 None
08/06/91 3621 19.70 None
09/04/91 36.74 19.17 None
10/17/91 3757 1834 None
11/05/91 3765 18.26 None
MW-2

04/17/89 17.20 38.15 None
04/24/89 17.83 3752 None
10/13/89 5535 20.15* as20 003
02/01/90 NM NM Sheen
07/31/90 18.90 36.45 None
08/01,/90 1823 37.03* 104
08/28/90 21.25* 34.10% 083
10/30/90 24.21* 3L14* 104
11/20/90 25.08+ 30.27+ 0.60
12/19/90 18.23 37.12 Odor
01/30/91 19.47* 35.88+* 0.03
02/27/9% 18.84* 36.51* 0.02
03/20/93 16.02*% 39.33~ ol
04/30/91 16.55+ 38.80 Sheen
05731791 18 41* 36.94* 0.01
07/24/91 19 81 35.54 Sheen
08/06/91 20 59+ 34.76+ 014
504191 23 23+ 3212+ 054

i0/17/91 24 83 30 52+ 020

11/05/91 18 89+ 36 46+ 001

See notes on Page 3 of 3




—ARESINA

Working To Restore Nature

Subsurface Environmental Investigation and Pumping Test Januvary 11, 1993
ARCO Station 276, Oakland, California 60026.07
TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 276
Oakland, California
(Page 2 of 3)
Date Well Well Depth o Water Floating
Measured Elevation Water Elevation Product
MW-3

04/24/89 3447 22,08 None
10/13/89 5655 37.60 1895 None
02/01/90 3720 1935 None
07/31/90 36.90 19.65 None
08/01/90 36.87 19.68 None
08/28/90 3733 19.22 None
10/30/90 3815 18.40 None
11/20/90 3833 18.58 None
12/19/90 3830 18.25 None
01/30/91 Well Dry

0z2/21/Nn 3811 18.4 None
03/20/91 37.26 19.29 None
04/30/91 3502 2153 None
05/31/1 3526 2129 None
07/24/91 3640 20.15 None
08/06,/91 36.66 19.89 None
09/04/91 3720 1935 None
10/17/91 38.04 1851 None
11/05/91 38.16 18.45 None

MW-4

04/17/89 33.87 207 None
04/24/89 33.76 218 None
10/13/89 55.94 37.03 1891 None
02/01/90 36.57 19.37 None
07/31/90 3639 1955 None
08/01/90 6.32 19.62 None
08/28/90 3679 19.15 None
10/30/90 3762 1832 None
11/20/90 3782 18.52 None
12/19/90 374 1820 None
01/30/91 3757 1797 None
02/27/n 3752 1842 None
03/20/91 36.69 1925 None
04/30/91 3448 2146 None
05/31/51 U 2121 None
07/24/91 35.86 2008 None
08,/06/91 36.15 19.79 None
09704 /91 36.66 19.28 None
10/17/91 37.49 1845 None
11/05/91 3754 18 40 None

See notes on Page 3of 3




—IRESNA

Working To Restore Nature

Subsurface Environmental Investigation and Pumping Test January 11, 1993
ARCO Station 276, Oakland, California 60026.07
TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 276
QOakland, California
(Page 3 of 3)
Date Well Well Depth to Water Floating
Measured Elevation Water Elevation Product
MW-5
04/17/89 3317 226 None
04/24/89 33.06 2237 None
10/13/89 55.43 3633 19.10 Noze
02/01/9¢ 3596 1947 None
07/31/9 35.70 19.73 None
08/01/90 35.69 19.74 None
08/28/90 36.14 19.29 None
10/30/90 36.94 18.49 None
11/20/90 37.09 18.64 None
12/19/90 37.05 18.38 None
01/30/91 37.26 18.17 None
02/21/91 36.81 18.62 None
03/20/91 36.04 1939 None
04/30/91 33.75 21.68 None
05/31/91 3401 2142 None
07/24/91 35.20 2023 None
08/66/91 3548 19.95 None
09/04/91 36.00 19.43 None
10/17/91 36.84 18.59 None
11/05/91 36.86 1857 None
RW-1
11/05/91 5632 3789 1843 None

Depths are in feet below top of cach well casing.

Elevations are referenced in feet above mean sea level.

Floating product reported in feet.

* = depth to water and water elevation adjusted for floating product.
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—IRESINA

Working To Restore Nature

Subsurface Environmental Investigation and Pumping Test January 11, 1993
ARCO Station 276, Oakland, California 60026.07
TABLE 2
GROUNDWATER LEVEL MEASUREMENTS DURING PUMPING TEST
ARCO Station 276
Oakland, Caifornia
November 21-22, 1991

Depths to Water
Elapsed Well Well Well Well Well Well
Time RW-1 MW-1 MW.-2 MW-3 MW4 MW-5
0 3807 3780 1925 B8 3771 37.04
30 3870 3780 19.25 38.14 mn 37.04
60 B.70 3786 19.25 3810 37.94 3708
90 B0 3790 1925 R 3797 3710
120 38.70 379 19225 32.08 N9 3710
150 3870 3790 19.25 38.08 1797 3710
180 38.69 37.90 19,25 33.08 3797 3711
210 38.67 3790 19.25 38.08 3797 3711
240 38.67 3791 19.25 38.08 3797 371
270 38.67 37.90 19.25 38.08 37.97 YA
300 38.66 179 1925 3807 3797 3711
330 38.66 3792 1925 38.06 3798 37.12
360 38.66 37.93 19.25 38.05 3798 3713
390 3865 3793 19.25 305 37.99 374
420 38.65 3795 19.26 38.04 38.00 3718
450 38.70 3795 19.26 38.05 38.01 3718
480 33888 37.96 19.27 38204 3.0 3718
510 B4 3796 19.26 38.03 3801 3719
510 38.62 3197 19.28 38.03 3802 3720
570 387 379 19.8 38.03 38.02 37.20
600 38.68 3797 1926 3803 802 k77
630 3870 3798 19.24 38.02 3803 E 127
660 33.54 3798 1928 38.01 38.03 7.2
6% B.70 37.98 1928 38.00 32.04 3125
720 33.68 3799 1928 38.00 38.05 3725
750 £ %7 3799 1928 38.00 3804 3725
780 3858 3800 19.28 38.01 3805 3725
810 B 3799 19.30 801 33.08 5725
840 876 379 1928 3301 3805 .25
870 R72 3800 19.28 3801 R808 3725
900 -k 7) 3300 19.28 38.00 38.06 5725
930 3874 38.00 1928 33.00 38.08 3725
960 3874 3800 19.28 3301 38.07 3725
290 3874 38.00 19.28 3799 33.08 3125
1020 3874 38,00 1928 37.99 38.08 3125
1050 38.74 38.00 1928 37.99 38.08 37.25
1680 END PUMPING TEST

Fiapsed Time 1n minutes from start of pumping test. Depths to Water measured m feet from top of casing,
Approxmate Totzal Gallons Pumped 4,000

Began pumping’ 930 am. 11-21-91
Ended pumping: 350 am. 11-22-91
Total Pumping Time 1080 Mrnutes
Average Pumpimng Rate. 367 gallons/minute
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TABLE 3
GROUNDWATER LEVEL MEASUREMENTS DURING RECOVERY TEST
ARCO Station 276
OQakland, California
November 2122, 1991
Depths to Water

Elapsed Well Well Well Well Well Well
Time RW-1 MW-1 MW-2 MW-3 MW4 MW-S
0 B4 38.00 1928 3799 3808 3725
10 832 38.00 1927 38.03 3801 3725
30 3822 3795 1927 3®.11 3788 3720
60 3819 3754 1927 38.16 3786 37.17
%0 3818 3792 19.27 3819 3784 37.17
120 3818 3792 19.22 3820 37.84 3717
150 38.18 79 1927 38.20 3784 3717
180 .16 3791 1927 3821 3784 3716
210 3816 3790 1927 3821 37.82 3715
240 38.16 3790 1928 3821 3181 3714
270 316 3790 1930 38.21 3782 3715
300 38.15 3789 1928 3821 3781 3714
330 815 3789 1928 82 3780 3734
360 3815 1789 1928 382 3780 37.14

360 END RECOVERY TEST

NOTES:

Elapsed Time measured in minutes after pump was tumed off.
Depths to Water measured in feet from top of casing.

Began Recovery Test: 3:50 a.m. 112291
Ended Recovery Test: 9:50 p.m. 11-22-91
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TABLE 4
GROUNDWATER ELEVATIONS PRIOR TO THE PUMPING TEST,

AT THE END OF THE PUMPING TEST,

AND AT THE END OF THE RECOVERY TEST
ARCO Station 276
Qakiand, California
November 21-22, 1991

Groundwater Elevations (in feet)
Time Well Well Well Well Well Well
Date RW-1 MW-1 MW-2 MW-3 MW4 MW-5
9:50am (11/21/91) 1825 18.08 36.09 1827 18.22 18.39
3:50am (11/22/91) 1758 1791 36.07 17.98 17.86 18.18
9:50am (11/22/91) 18.17 18.02 36.07 1821 18.14 18.29
NOTES:

Groundwater elevation measured in feet.
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TABLE 5

VALUES USED IN TRANSMISSIVITY AND STORATIVITY CALCULATIONS

ARCO Station 276
Oakland, California

Well

s(f)

t,(min)

r(ft)

h(fe)

Pumping
Mw-1
MW-3
MW4
MW-5

Recovery
MW-1
MW-3
MW-4
MW.-5

011
0.10
0.14
0.13

0.08
0.13
0.13
0.07

4
20

288e

0.08

0.11
0.13

s(fty = Drawdown per log cycle measured (feet)
t,{min} = X-intercept for pumping data (minutes)
r(ft) = Radial distance from the pumping well to the observation well (feet)

hW(ft) = Match point drawdown (Plate 22)
t(min) = Match point time (Plate 22)
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TABLE 6
PUMPING TEST RESULTS
ARCO Station 276
Oakiand, California
TRANSMISSIVITY (f#'d) STORATIVITY
Well Jacob Recovery Neuman Jacob Neuman
MW-1 1230 1705 703 0.0057 0.08
MW-3 1243 1033 625 0.0036 0.03
MW-4 923 994 511 0.0082 036
MW-5 960 1744 433 0.0098 0.14
Jacob = Calculated using Jacob (1950) approximation for Theis (1935) equation

Recovery = Transmissivity caicuiated using recovery test data ag for the Jacob method-
Neuman = Calculated using Neuman (1975) solution
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TABLE 7
LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 276
Oakland, California
October 1991

Sample

Number B T E X TPHg VOGs
§-15-1/2-B6 <0.005 <0.005 <0.005 <0.005 <1.0 ND
S-25-1/2-B6 <(.005 <0.005 <0.005 <0.005 <10 ND
§-35-1/2-B6 <0.005 <0.005 <0.005 <0.005 <1.0 ND
$-51-B6 <0.005 <0.005 <0.005 <0.005 <10 0.130*
5-1030-SP(A-D) <0.005 <0.005 <0.005 <0.005 <10 NA

Results in parts per miliion (ppm).

B = benzene, T = toluene, E = ethylbenzene, X = total xylencs. BTEX measured by 5030/8015 /8020

TPHg Total petroleum hydrocarbons as gasoline by EPA 5030/8015/8020.
VOCs: Volatile organics by GC/MS (EPA 8240)
<: Less than the laboratory detection limit,
ND: Not detected for 37 compounds tested.
.
NA: Not anaiyzed
Sample Identification: §-51-B6
I | B—
| I
$-1030-SP(A-D)
| |-
| | —
| I

0.130 ppm of tetrachioroethene and not detected for 36 other compounds tested.

Boring number

Approximate sample depth in feet below grade

Soil sample

Composite sample

Soil stockpile
Date sampled
Soif sample




F

——ARESINA

Working To Restore Nature

Subsurface Environmental Investigation and Pumping Test January 11, 1993
ARCO Station 276, Oakland, California 60026.07
TARBLE 8
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES
ARCO Station 276
Oakland, California
(Page 1 of 4)
Date/Well TPHg TPHG B T E X TOG
(ppb) (Ppb) (ppb) {vpb) (ppb) (ppb) (ppb)
MW-1
04/24/85# <50 NA <0.50 <0.50 <0.50 <0.50 NA
10/13/89% <20 NA <0.50 <0.50 <0.50 <0.50 NA
02/01/90# 91 NA <0.30 <0.30 <0.30 0.36 NA
07131/950# <20 NA <0.50 <0.50 <0.50 <0.50 NA
10/30/90# <50 NA <0.5 <0.5 <0.5 <0.5 NA
01/30/91# <50 NA <0.5 <0.5 <0.5 <0.5 NA
04/30/91# <30 NA <0.30 <0.30 <0.30 <0.30 NA
08/06/914 <30 NA <0.30 <0.30 <0.30 <0.30 NA
11/05/91# <30 NA <0.30 <0.30 <0.30 <0.30 NA
MW-2
04/24/89 165,000 NA 13,000 21,000 2,100 12,700 NA
10/13/89 Not ssmpled—floating product
02/01/90 Not sampied--sheen
07/31/90 240,000 NA 14,000 24,000 3,000 17,000 NA
10/30/90 Not sampled—{floating product
01/30/91 Not sampled—floating product
04/30/91 Not sampled—-sheen
08/06/91 Not sampled—foating product
11/05/91 Not sampied--floating product
MW-3
04/24/89% 560 NA 0.54 0.75 <0.50 <0.50 NA
10/13/894 450 NA <0.50 <0.50 <0.50 <0.50 NA
02/01/90§ 360 NA <0.30 <0.30 <0.30 0.85 NA
08/01/90# 440 NA <0.50 <0.50 <0.50 <0.50 NA
10/30/90# 340 NA <0.5 <0.5 <0.5 <0.5 NA
01/30/91 Not sampled—well dry
04/30/91 Not sampled—well insccessible due to construction
03/06/91#% 430 NA <0.30 <0.30 <0.30 <0.30 NA
11/05/91# 290 NA <15 <1.5 <1.5 <1.5 NA
MW-4
04/24/89# 2,500 NA 270 1.4 <0.50 85 NA
10/13/89# 760 NA 0.86 <050 1.2 <050 NA
02/01/90# 680 NA <Q.30 <030 <0.30 16 NA
07731/904 470 240 <050 <0.50 <050 <0.5¢ <5,000
10/30/904 430 <100 <0.5 <0.5 <05 <0.5 <5,000
01,30/914 <50 <100 <0.5 <05 1.2 <03 < 5,000
04/30/91# 600 NA <0.30 0.30 <0.30 0.43 NA
08/06/91% 520 NA <030 <(.30 <0.30 <030 NA
11°05/914 G60 NA <30 <3.0 <30 <30 NA

Sce notes on Page 4 of 4
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TABLE 8
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES
ARCO Station 276
Oakland, California
(Page 2 of 4)
Date/Well TPHg TPHd B T E X TOG
(ppb) (ppb) (opb) (ppo) (ppb) (ppb) (erb)

MW-5
04/24/39% 130 NA 0.67 <050 <050 <050 NA
10/13/89# 75 NA <050 <0.50 <050 <050 NA
02/01/90# 81 NA 0.94 088 <030 18 NA
07/31/90# 110 NA <050 <050 <050 <050 NA
10/30/90# <50 NA <05 <05 <05 <05 NA
01/30/91# <50 NA <05 <05 <05 <05 NA
04/30/91# 120 NA <030 <0.30 <0.30 <030 NA
08/06/91# <30 NA <0.30 <0.30 <0.30 <0.30 NA
11/05/91# 7 NA 10 36 0.60 26 NA

RW-1
11/05/91# 750 NA 48 37 30 30 NA

MCL - - 1 - 680 1,750 -

DWAL - - - 100 - —

See notes on Page 4 of 4.
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TABLE 8
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES
ARCO Station 276
Oakland, California
(Page 4 of 4)

TPHg:
TPHd:

Results in parts per billion (ppb), except heavy metals which are in parts per million (ppm).
Total petroleum hydrocarbons as gasoline by FPA method 8015,
Total petroleum hydrocarbons as diesel by EPA method 3550/3510.

B: Benzene, T: Toluene, E: Ethylbenzene, T: Total Xylene isomers;

BTEX:
TOG:
VOCs:
Cd:
Cr
Pb:
Zn:
Ni:

<:

#:
NA:

Measured by EPA method 8020/602.

Total oil and grease by Standard Method S03A/E.

Volatile Organic Compounds. Compounds not shown were not detected.

Cadmium by EPA method 200.7.

Chromium by EPA method 200.7.

Lead by EPA method 239.7.

Zinc by FPA method 200.7.

Nickel by EPA method 200.7.

Results reported as less than the detection limit.

Based on new resuits, previous data is being studied to evaluate possible effects from single-peak hydrocarbons.
Not analyzed.

Exceeds the MCL of 5 ppb concentration of tetrachloroethene and Trichloroethene.

Compounds not shown not detected.

MClLs:

Maximum Contaminant Levels as reported by the California Department of Heaith Sezvices (DHS, October 1990}

DWAL Recommended drinking water action level (DHS, October 1990)
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- TABLE 8 -
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES
ARCO Station 276
Oakland, California
(Page 3 of 4)
Date /Well Compound VOCs Cd Ni

Cr Pb Zn
{ppb) (ppm) (ppm) (ppm) (ppm) (ppm)

MW-1
09/04/91 Tetrachloroethene 45 NA NA NA NA NA
11/06/91 Tetrachloroethene <050 NA NA NA NA NA
MW-2
08/64/91 —— Not sampled—floating product
11/06/91  m— Not sampled—floating product
MW-3
09/04/91 Tetrachloroethene 1,600* NA NA NA NA NA
11/06/91 Tetrachloroethene 400° NA NA NA NA NA
MW+
07/31/90 Trichioroethene 7.5+ NA NA NA NA NA
Tetrachloroethene 1600* NA NA NA NA NA
1,2 Dichloroethene 0.7 NA NA NA NA NA
10/30/90 Trichloroethene 8.1* NA NA NA NA NA
Tetrachloroethene 3600% NA NA NA NA NA
1,2 Dichloroethene 0.7 NA NA NA NA NA
01/30/91 Trichioroethene 12+ NA NA NA NA NA
Tetrachlorocthene 4,900* NA NA NA NA NA
04/30/91 Tetrachloroethene 2,200* NA NA NA NA NA
08/06/91 Tetrachloroethene 1,700* <0.010 0.065 0.0067 0.14 0.098
09/04/91 Tetrachloroethene 2,000* NA NA NA NA Na
11/06/91 Tetrachlorocthene 1,000* NA NA NA NA NA
Trichloroethene 63*
MW-5
08/06/91 Tetrachioroethene 73 NA NA NA NA NA
09/04/91 Tetrachloroethene 25+ NA NA NA NA NA
11/06/91 Tetrachloroethene 172 NA NA NA NA NA
RW-1
11/06/91 Tetrachloroethene 980+ NA NA NA NA NA
MCL — 0010 005 003 50 —

See notes on Page 4 of 4
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PREVIOUS WORK

1988 Offsite Investigation

Kaldveer Associates (KA) conducted a preliminary site history survey at the Foothill Square
Shopping Center property southeast and adjacent to the ARCO Station 276 (KA, October
3, 1988). The work focused on a survey of present and past site and near-vicinity conditions
and concluded that there was potential for soil and groundwater contamination from past
uses of the site, and that several facilities within a 1-1/2 mile radius of the site had a history
of releases.

KA also conducted a subsurface environmental investigation. The work included drilling
15 soil borings on the shopping center site, collecting soil samples, collecting "grab" water
samples from a seasonally saturated perched water bearing zone encountered in the borings,
and analyzing soil and groundwater samples. Analyses of soil and groundwater samples
indicated the presence of petroleum hydrocarbons, primarily in the northwestern parking lot
area of the shopping center, the area which is immediately adjacent to the ARCO Station
276. Free product was present in Boring EB-1, located about 90 feet east of the ARCO
station building. Concentrations of total petroleum hydrocarbons as gasoline (TPHg) in the
groundwater samples ranged from nondetectable (ND) to 8,360 ppm parts per million
(ppm). Concentrations of benzene, toluene, ethylbenzene, and total xylenes (BTEX) in
groundwater ranged from ND to 877 ppm. Pesticides, polychlorinated biphenyls (PCBs),
and semi-volatile compounds were also detected in a water sample. Concentrations of
tetrachloroethene (PCE) were below the method detection limit, however, the detection
limit was raised to 125 ppm due to the high levels of hydrocarbons in the sample. TPHg
and TPHd concentrations were present in trace amounts in some of the soil samples taken
and benzene was detected in one soil sample at 0.11 ppm (KA, October 7, 1988).

Western Geologic Resources, Inc, (WGR) conducted a subsurface environmental
investigation at the Foothill Square Shopping Center, which included constructing five
groundwater monitoring wells and analyzing nine soil and five groundwater samples for
TPHg and BTEX. Concentrations of TPHg were not detected in the soil samples, but
benzene was present in one sample at 0.016 ppm. Concentrations of TPHg in groundwater
samples ranged from ND to 0.3 ppm. Groundwater samples also contained near trace level
concentrations of BTEX and trichloroethane (WGR, January 17, 1989). The groundwater
flow direction was interpreted to be toward the south at a gradient of about 0.04 ft/ft.

A-1l
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1988 Onsite Investigation

Pacific Environmental Group, Inc. (PEG) removed an underground waste-oil storage tank
and excavated soils from the tank pit, and collected soil samples for analyses from the
ARCO station site between September 29 and December 6, 1988. Hydrocarbons in soil in
the vicinity of the tank pit were delineated and the soil excavated for disposal (PEG,
February 6, 1989).

March 1989 Onsite Investigation

AGS drilled five soil borings (B-1 through B-5) onsite, collected soil samples for description
and laboratory analysis for TPHg and BTEX, installed five groundwater monitoring wells
in the borings (MW-1 through MW-5, respectively), and collected and analyzed ground-
water samples for TPHg and BTEX. Boring/monitoring well locations are shown on Plate
3, Generalized Site Plan, in the main body of this report. Soils encountered during drilling
were primarily sandy and silty clay underlain by silty sand with clay and gravel lenses. The
depth to first-encountered groundwater in the borings was approximately 35 feet, with the
exception of boring B-2 in which ground water was encountered at 17 feet below ground
surface in an apparently localized perched water-bearing zone.

Concentrations of TPHg were present in soil samples collected from borings B-2 (MW-2)
and B-5 (MW-5), located in the southeastern portion of the station site near the former
USTs, at concentrations up to 690 ppm. TPHg was not detected at concentrations above
laboratory detection limits in borings B-3 and B-4, located behind the station building in the
vicinity of the former waste-oil tank. Groundwater samples from four of the five wells
contained TPHg concentrations which ranged from nondetectable in monitoring well MW-1
to 165 ppm in monitoring well MW-2 (the perched zone well). Concentrations of BTEX
ranged from nondetectable to 21 ppm of toluene in monitoring well MW-2. No laboratory
evidence of hydrocarbon-impacted groundwater was detected in samples collected from
monitoring well MW-1, located in the northern corner of the site. Tetrachloroethene (PCE)
was detected in the groundwater sample collected from monitoring well MW-4 at 1.5 ppm
(AGS, August 8, 1989). Waste-oil hydrocarbons were not detected in samples collected
from monitoring well MW-4 located near the former waste-oil tank.

A records check of [ocal wells within a 1/2-mile radius of the area identified three domestic
wells, two irmigation wells, and three wells used for cathodic protection (information
obtained from Mr. Kelvin Hickenbottom of Alameda County Flood Control and Water
Conservation District; AGS, August 8, 1989). The total well depths ranged from 75 feet to
120 feet below ground surface.

A-2
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Since the first quarter of 1989, RESNA has been conducting quarterly monitoring of the
onsite groundwater monitoring wells on ARCO property. Groundwater monitoring data is
presented in Table 1, Cumulative Groundwater Monitoring Data, and groundwater
laboratory analytical data is presented in Table 8, Cumulative Results of Laboratory
Analyses of Water Samples, in the main body of this report. The direction of groundwater
flow, disregarding MW-2 which appeared to be in a perched zone, was evaluated to be
toward the north/northwest at a gradient of about 0.002 to 0.003 ft/ft (AGS, January 29 and
April 16, 1991; RESNA, July 11, 1991).

June 1989 Onsite and Offsite Soil Vapor Survey

PEG conducted a soil-vapor survey at the ARCO Station and the adjacent Foothill Square
Shopping Center parking lot. The highest total hydrocarbon gas concentrations (40,000
ppm) were found within approximately 125 feet south of the station building at depths of
21 - 24 feet below ground surface (PEG, July 17, 1989).

Angust 1989 Offsite Investigation

Based on the PEG soil vapor survey, ARCO requested additional offsite soil borings and
AGS drilled nine borings (B-1 through B-9) at the Foothill Shopping Center parking lot to
assess the extent of hydrocarbons in the subsurface soil. These boring locations are shown
on Plate 2, Site and Vicinity Plan, in the main body of this report. The field and analytical
data suggested a zone of hydrocarbon contamination located approximately 20 feet below
ground surface and centralized around 2 borings (B-6 and B-7), 50 - 65 feet south/southeast
of the ARCO station building, where the maximum TPHg concentrations were up to 1,400
ppm and total petroleum hydrocarbons as diesel (diesel) concentrations up to 320 ppm
(AGS, January 17, 1991). The soil samples from other borings were found to contain
hydrocarbon levels near or below the detection limits.

Two water bearing zones were confirmed to be present at the ARCO station site and
adjacent property: a shallow perched zone which occasionally was dry and had a relatively
steep gradient (0.04 ft/ft) toward south/southeast; and a deeper water-bearing zone which
had a flatter gradient of about 0.002 ft/ft and a northerly flow direction.

Januaryv - February 1990 Onsite Investigation

AGS personnel supervised the drilling of three soil borings (TPB-1 through TPB-3) to
depths of approximately 20 feet below ground surface in the proposed new gasoline
underground storage tank (UST) pit area, shown on Plate 3. Soil samples collected
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contained concentrations of TPHg and BTEX up to 290 ppm and 6.6 ppm, respectively.
The groundwater table was encountered at about 18-1/2 feet below the ground surface in
the borings (AGS, February 11, 1991).

On February 8, 1990 four USTs (FT-1 through FT4) were removed from the site under
observation of an AGS geologist. The tanks consisted of a 6,000 gallon supreme unleaded
(FT-1), a 6,000 gallon regular unteaded (FT-2), a 4,000 gallon regular unleaded (FT-3), and
a 10,000 gallon regular leaded (FT-4) tank. Visible inspection of the removed tanks
revealed that the tanks appeared to be in good condition with no visible signs of leaks,
puncture or corrosion. Locations of the former tanks are shown on Plate 3. Nine soil
samples were obtained from the walls and the base of former tank pit excavation (13 feet
below ground surface) and submitted for analyses. The samples contained concentrations
of TPHg and BTEX up to 360 ppm and 43 ppm, respectively. Five composite samples from
stockpiled soil from former tank pits were analyzed for aeration and disposal
characterization. Soils were then aerated and removed from the site and properly disposed.

April 1990 Onsite Investigation

The excavation for the installation for four USTs was performed April 26, 1990. The
excavated soil was visually inspected for any indication of petroleum hydrocarbons and
monitored with an organic vapor monitor (OVM). OVM readings indicated concentrations
of hydrocarbons greater than 500 ppm in saturated gravel lenses at depths between 11 and
15 feet below ground surface. Soil samples collected from the bottom corners of the new
tank pit (19 feet below ground surface) showed no detectable concentrations of TPHg and
low levels of BTEX (maximum 0.035 ppm). Excavated soil containing hydrocarbon
concentrations greater than 100 ppm was aerated and then removed from the site and
properly disposed (AGS, February 11, 1991).

May 1990 Onmnsite Investigation

The product supply pipelines associated with the former USTs and surrounding fill material
were removed on May 29 and May 30, 1990 under AGS observation. Eight soil samples
were collected for analyses along the trench at 20 foot lateral intervals. The maximum
TPHg concentration detected in product line trench soil samples was 14 ppm (AGS,
February 11, 1991).
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Ongoing Quarterly Monitoring

Quarterly water-level measurements and sampling for analyses and reporting by RESNA are
continuing at the site. Groundwater monitoring data is presented in Table 1, and
groundwater laboratory analytical data is presented in Table 8, in the main body of this
report.
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FIELD PROTOCOL

The following presents RESNA’s protocol for a typical site investigation involving gasoline
hydrocarbon-impacted soil and/or groundwater.

Site Safety Plan

The Site Safety Plan describes the safety requirements for the evaluation of gasoline
hydrocarbons in soil, groundwater, and the vadose-zone at the site. The Site Safety Plan is
applicable to personnel of RESNA and its subcontractors. RESNA personnel and
subcontractors of RESNA scheduled to perform the work at the site are be briefed on the
contents of the Site Safety Plan before work begins. A copy of the Site Safety Plan is
available for reference by appropriate parties during the work. A site Safety Officer is
assigned to the project.

Sampling of Stockpiled Soil

One composite soil sample is collected for each 50 cubic yards of stockpiled soil, and for
each individual stockpile composed of less than 50 cubic yards. Composite soil samples are
obtained by first evaluating relatively high, average, and low areas of hydrocarbon
concentration by digging approximately one to two feet into the stockpile and placing the
intake probe of a field calibrated OVM against the surface of the soil; and then collecting
one sample from the "high" reading area, and three samples from the "average" areas.
Samples are collected by removing the top one to two feet of soil, then driving laboratory-
cleaned brass sleeves into the soil. The samples are sealed in the sleeves using aluminum
foil, plastic caps, and aluminized duct tape; labeled; and promptly placed in iced storage for
transport to the laboratory, where compositing will be performed.

Soil Borings

Prior to the drilling of borings and construction of monitoring wells, permits are acquired
from the appropriate regulatory agency. In addition to the above-mentioned permits,
encroachment permits from the City or State are acquired if drilling of borings offsite in the
City or State streets is necessary. Copies of the permits are included in the appendix of the
project report. Prior to drniling, Underground Services Alert is notified of our intent to drill,
and known underground utility lines and structures are approximately marked.

The borings are drilled by a truck-mounted drill rig equipped with 8- or 10-inch-diameter,
hollow-stem augers. The augers are steam-cleaned prior to drilling each boring to minimize

B-1
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the possibility of cross-contamination. After drilling the borings, monitoring weils are
constructed in the borings, or neat-cement grout with bentonite is used to backfill the
borings to the ground surface.

Borings for groundwater monitoring wells are drilled to a depth of no more than 20 feet
below the depth at which a saturated zone is first encountered, or a short distance into a
stratum beneath the saturated zone which is of sufficient moisture and consistency to be
judged as a perching layer by the field geologist, whichever is shallower. Drilling into a
deeper aquifer below the shallowest aquifer can begin only after a conductor casing is
properly installed and allowed to set, to seal the shallow aquifer.

Drill Cuttings

Drill cuttings subjectively evaluated as having hydrocarbon contamination at levels greater
than 100 parts per million (ppm) are separated from those subjectively evaluated as having
hydrocarbon contamination levels less than 100 ppm. Evaluation is based either on
subjective evidence of soil discoloration, or on measurements made using a field calibrated
OVM. Readings are taken by placing a soil sample into a ziplock type plastic bag and
allowing volatilization to occur. The intake probe of the OVM is then inserted into the
headspace created in the plastic bag immediately after opening it. The drill cuttings from
the borings are placed in labeled 55-gallon drums approved by the Department of
Transportation; or on plastic at the site, and covered with plastic. The cuttings remain the
responsibility of the client.

Soil Sampling in Borings

Soil samples are collected at no greater than 5-foot intervals from the ground surface to the
total depth of the borings. The soil samples are collected by advancing the boring to a point
immediately above the sampling depth, and then driving a California-modified, split-spoon
sampler containing brass sleeves through the hollow center of the auger into the soil. The
sampler and brass sleeves are laboratory-cleaned, steam-cleaned, or washed thoroughly with
Alconox® and water, prior to each use. The sampler is driven with a standard 140-pound
hammer repeatedly dropped 30 inches. The number of blows to drive the sampler each
successive six inches are counted and recorded to evaluate the relative consistency of the
soil.

The samples selected for laboratory analysis are removed from the sampler and quickly
sealed in their brass sleeves with aluminum foil, plastic caps, and aluminized duct tape. The
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samples are then labeled, promptly placed in iced storage, and delivered to a laboratory
certified by the State of California to perform the analyses requested.

One of the samples in brass sleeves not selected for laboratory analysis at each sampling
interval is tested in the field using an OVM that is field calibrated at the beginning of each
day it is used. This testing is performed by inserting the intake probe of the OVM into the
headspace created in the plastic bag containing the soil sample as described in the Drill
Cuttings section above. The OVM readings are presented in Logs of Borings included in
the project report.

Logging of Borings

A geologist is present to log the soil cuttings and samples using the Unified Soil
Classification System. Samples not selected for chemical analysis, and the soil in the
sampler shoe, are extruded in the field for inspection. Logs include texture, color, moisture,
plasticity, consistency, blow counts, and any other characteristics noted. Logs also include
subjective evidence for the presence of hydrocarbons, such as soil staining, noticeable or
obvious product odor, and OVM readings.

Monitoring Well Construction

Monitoring wells are constructed in selected borings using clean 2- or 4-inch-diameter,
thread-jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues,
or solvents are used in well construction. Each casing bottom is sealed with a threaded end-
plug, and each casing top with a locking plug. The screened portions of the wells are
constructed of machine-slotted PVC casing with 0.020-inch-wide (typical) slots for initial site
wells. Slot size for subsequent wells may be based on sieve analysis and/or well
development data. The screened sections in groundwater monitoring wells are placed to
allow monitoring during seasonal fluctuations of groundwater levels.

The annular space of each well is backfilled with No. 2 by 12 sand, or similar sorted sand,
to approximately two feet above the top of the screened casing for initial site wells. The
sand pack grain size for subsequent wells may be based on sieve analysis and/or well
development data. A 1- to 2-foot-thick bentonite plug is placed above the sand as a seal
against cement entering the filter pack. The remaining annulus is then backfilled with a
slurrv of water, neat cement, and bentonite to approximately one foot below the ground
surtace.
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An aluminum utility box with a PVC apron is placed over each wellhead and set in concrete
placed flush with the surrounding ground surface. Each wellhead cover has a seal to protect
the monitoring well against surface-water infiltration and requires a special wrench to open.
The design discourages vandalism and reduces the possibility of accidental disturbance of
the well.

Groundwater Monitoring Well Development

The monitoring wells are developed by bailing or over-pumping and surge-block techniques.
The wells are either bailed or pumped, aliowed to recharge, and bailed or pumped again
until the water removed from the wells is evaluated to be clear. Turbidity measurements
(in NTUs) are recorded during well development and are used in evaluating well
development. The development method used, initial turbidity measurement, volume of
water removed, final turbidity measurement, and other pertinent field data and observations
are included in reports. The wells are allowed to equilibrate for at least 48 hours after
development prior to sampling. Water generated by well development will be stored in 17E
Department of Transportation (DOT) 55-gallon drums on site and will remain the
responsibility of the client.

Groundwater Sampling

The static water level in each well is measured to the nearest 0.01-foot using a Solinst®
electric water-level sounder or oil/water interface probe (if the wells contain floating
product) cleaned with Alconox® and water before use in each well. The liquid in the onsite
wells is examined for visnal evidence of hydrocarbons by gently lowering approximately half
the length of a Teflon® bailer (cleaned with Alconox® and water) past the air/water
interface. The sample is then retrieved and inspected for floating product, sheen, emulsion,
color, and clarity. The thickness of floating product detected is recorded to the nearest 1/8-
inch.

Wells which do not contain floating product are purged using a submersible pump. The
pump, cables, and hoses are cleaned with Alconox® and water prior to use in each well.
The wells are purged until withdrawal is of sufficient duration to result in stabilized pH,
temperature, and electrical conductivity of the water, as measured using portable meters
calibrated to a standard buffer and conductivity standard. If the well becomes dewatered,
the water level is allowed to recover to at least 80 percent of the initial water level. Prior
to the collection of each groundwater sample. the Teflon® bailer is cleaned with Alconox®
and rinsed with tap water and deionized water, and the latex gloves worn by the sampler
changed. Hydrochloric acid is added to the sample vials as a preservative (when applicable).
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A sample method blank is collected by pouring distilled water into the bailer and then into
sampie vials. A sample of the formation water is then collected from the surface of the
water in each of the wells using the Teflon® bailer. The water samples are then gently
poured into laboratory-cleaned, 40-milliliter (ml) glass vials, 500 ml plastic bottles or 1-liter
glass bottles (as required for specific laboratory analysis) and sealed with Teflon®-lined caps,
and inspected for air bubbles to check for headspace, which would allow volatilization to
occur. The samples are then labeled and promptly placed in iced storage. A field log of
well evacuation procedures and parameter monitoring is maintained. Water generated by
the purging of wells is stored in 17E DOT 55-gallon drums omnsite and remains the
responsibility of the client.

Sample Labeling and Handling

Sample containers are labeled in the field with the job number, sample location and depth,
and date, and promptly placed in iced storage for transport to the laboratory. A Chain of
Custody Record is initiated by the field geologist and updated throughout handling of the
samples, and accompanies the samples to a laboratory certified by the State of California
for the analyses requested. Samples are transported to the laboratory promptiy to help
ensure that recommended sample holding times are not exceeded. Samples are properly
disposed of after their useful life has expired.

Agqnifer Testing
Pumping Test

The initial water levels in wells to be used during the test are measured prior to
commencement of pumping. The flow rate of the pump is adjusted to the desired pumping
rate, and water levels allowed to recover to initial levels. Pumping then begins, and the
starting time of pumping is recorded. Drawdowns in observation wells are recorded at
intervals thronghout pumping using pressure transducers. Evacuated wafer is stored in a
storage tank at the site and remains the responsibility of the client. After the pump is shut
off, recovery measurements are taken in the wells until recovery is at least 80 percent of the
initial water level. Barometric pressure and tidal information are collected for the time
interval of the pumping test to allow screening of possible effects of atmospheric pressure
and tidal fluctuations on the groundwater levels,
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WELL PURGE DATA SHEET

Project Name: ARCO 276

Date: 11/05/91
Well No.MW-1

Working To Restore Nature

Job No. 60026.07

Page 1 of 1

Time Started 11:28

Time |Gallons Temp. pH Conduct. Turbidity
(hr) (cum. ) (F) (micromoh) (NTU)
11:28 Begin purging well MW-1
11:29 0.1 72.5 6.21 3.41 NM
11:36 0.5 70.1 6.26 3.31 NM
13:32 1.0 70.4 6.21 3.49 NM
13:32 Stop purging Mw-1
Notes: Depth to Bottom (feet) : 38.67
Depth to Water - initial (feet) : 37.65
Depth to Water - final (feet) : 37.67
% recovery : 98%
Time Sampled : 14:30
Gallons per Well Casing Volume : 0.17
Gallons Purged : 1.0
Well Casing Volumes Purged : 5.9
Approximate Pumping Rate (gpm) : 0.01
NM = Not measured
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WELL PURGE DATA SHEET

Working To Restore Nature

Project Name: ARCO 276 Job No. 60026.07
Date: 11/05/91 Page 1 of 1
Well No.MW-=3
Time Started 11:42
Time |Gallons Temp. pH Conduct. Turbidity
(hr) {cum.) (F) {(micromoh) (NTU)
1l:42 Begin purging well MW-3
11:43 0.2 68.2 6.50 11.62 NM
13:42 0.5 67.8 6.56 11.49 NM
13:42 stop purging Mw-3
Notes: Depth to Bottom (feet) : 38.37
Depth to Water - initial (feet) : 38.10
Depth to Water - final (feet) : 38.08
% recovery : 93%
Time Sampled : 14:56
Gallons per Well Casing Volume : 0.05
Gallons Purged : 0.5
Well Casing Volumes Purged : 10
Approximate Pumping Rate (gpm) : 0.004
NM = Not measured
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WELL PURGE DATA BHEET

Project Name: ARCO 276

Date: 11/05/913
Well No.MW-4

Working To Restore Nature

Job No. 60026.07

Page 1 of 1

Time Started 13:37

Time {Gallons Temp. pH Conduct. Turbidity
(hr) (cun.) (F) (micromoh) (NTU)
13:37 Begin pumping well MW-4
13:38 0.5 69.3 6.89 1.79 NM
13:39 3 68.9 6.89 1.64 NM
13:40 6 69.0 6.89 1.65 NM
13:43 9 68.8 6.86 1.69 NM
13:45 12 69.0 6.83 1.59 M
13:47 15 70.0 6.85 1.62 NM
13:48 18 £8.9 6.84 1.67 NM
13:50 21 68.3 6.85 1.68 NM
13:50 Stop pumping MW-4
Notes: Depth to Bottom (feet) : 49.10
Depth to Water - initial (feet) : 37.54
Depth to Water - final (feet) : 37.54
% recovery :100
Time Sampled : 14:56
Gallons per Well Casing Volume : 2.0
Gallions Purged : 21
Well Casing Volumes Purged : 10.5
Approximate Pumping Rate {gpm) : 1.6
NM = Not measured
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WELL PURGE DATA SHEET

Project Name: ARCO 276

Working To Restore Nature

Job No. 60026.07

Date: 11/05/91 Page 1 of 1
Well No.MW-5 Time Started 14:05
Time {Gallons Tenmp. pH Conduct. Turbidity
(hr) (cum.) (F) (micromoh) (NTU)
14:05 Begin pumping well MW-5
14:06 0.5 68.9 6.18 4.64 NM
14:07 3 70.0 6.12 4.50 NM
14:10 6 69.7 6.12 4.60 NM
14:12 S 70.0 6.12 4,59 NM
14:13 12 70.2 6.13 4,52 NM
14:16 15 69.9 6.17 4.72 NM
14:18 18 70.3 6.18 4.67 NM
14:20 21 70.3 6.17 4.80 NM
14:23 24 70.8 6.21 4.92 NM
14:25 27 70.6 6.20 5.01 NM
14:27 30 69.9 6.21 5.05 NM
14:27 Stop punping MW-5
Notes: Depth to Bottom (feet) : 46.83
Depth to Water - initial (feet) : 36.86
Depth to Water - final (feet) : 36.96
% recovery : 99
Time Sampled : 15:05
Gallons per Well Casing Volume : 6.6
Gallons Purged : 30
Well Casing Volumes Purged : 4.5
Approximate Pumping Rate (gpm) 1.4
NM = Not measured
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WELL PURGE DATA BHEET

Project Name: ARCO 276

Date: 11/05/91
Well No.RW-1

Working To Restore Nature

Job No. 60026.07

Page 1 of 2

Time Started 12:00

Time |Gallons Temp. pPH Conduct. Turbidity

(hr) (cum.) (F) (micromoh) (NTU)
12:00 Begin pumping well RW-1
12:01 0.5 71.2 7.01 14.06 NM
12:04 5 70.4 6.89 14.14 NM
12:06 10 71.1 6.87 14.21 NM
12:08 18 70.6 6.92 14.00 KM
12:10 20 70.4 6.79 13.94 NM
12:12 25 70.0 6.84 13.95 MM
12:14 30 70.0 6.80 13.92 NM
12:20 35 70.8 6.87 14.13 NM
l12:22 40 71.1 6.77 14.23 NM
12:24 45 71.5 6.73 14.18 NM
12:26 50 71.9 6.77 14.16 NM
12:28 55 70.2 6.87 14.30 NM
12:30 60 70.3 6.80 14.11 NM
12:33 70 69.8 6.75 14.00 NM
12:38 80 71.2 6.80 14.30 NM
12:42 83 71.3 6.74 14.25 NM
12:42 Stop pumping RW-1
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WELL PURGE DATA SHEET

Project Name: ARCO 276 Job No. 60026.07
Date: 11/05/%1 Page 2 of 2

Well No.RW-1
Time Started 12:00

Notes: Depth to Bottom (feet) : 51.00
Depth to Water - initial (feet) : 37.89
Depth to Water - final (feet) : 37.88
% recovery :100
Time Sampled : 14:39
Gallons per Well Casing Volume : 19.7
Gallons Purged : 83
Well Casing Volumes Purged : 4.2
Approximate Pumping Rate (gpm) : 2.0
NM = Not measured
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WELL CONSTRUCTION PERMIT
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RECEIVED
nov 15 1991
1JOHN E. KOCH RESNA
Land Surveyor SAN JOSE
CA., State Lic. No. LS481i1
5427 Telegraph Ave., Suite A
Oakland, CA 94609
(510)655-9956
FAX{510}655-9745
Applied GeoSystems 11/08/91

3315 Almaden Expressway, Suite 34
San Jose CA 95113

(408) 264-7723

FAX{408) 264-2435

Tabulation of Elevations as of
(2:00 p.m. 11/09/91

Job #91076
AGES Project Job # 600Z6.07
Project Manager: Joel Coffman
Site: Arco Staticn 276

10600 Machrthur Blvd.

@ 106th Ave,

Sakland, CA

RENCHMARK :#14/8B
T izz ==t in 2 =ztandard City of Cakland

le of concrete sidewalk on the most 5'LY

d MacArthur Boulsvard.

Oakland Datum) *see note 1.

™
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corner of 106th Ave. an
{Elev. B52.811' Cit £

MONITOR WELL DATA TABLE

Well Designation Elevation Description
RW-1 56.32 Top of PVC Casing
56.59 Top of Box
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APPENDIX F

LABORATORY ANALYSES REPORTS
AND CHAIN OF CUSTODY RECORDS



RECEIVED

SEQUOIA ANALYTICAL 00 25 1991

680 Chesapeake Drive « Redwood City, CA 94063

1415) 364-2600 » FAX (415) 364-9233
RESNA
SANJCSE

RESNA

3315 Aimaden Expwy., Suite 34
San Jase, CA 95112

Attention: Joel Coffman

Project: ARCO 276, Oakland

Enclosed are the results from 10 water samples received at Sequoia Analytical on November 7,1991. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
1111692 Water, W-37-MW1 11/6/91 EPA 601

1111693 Water, W-38-MW3 11/6/91 EPA 601

1111694 Water, W-36-MW5 11/6/91 EPA 601

1111695 Water, W-37-MW4 11/6/91 EPA 601

1111696 Water, W-37-RW1 11/6/91 EPA 601

1111697 Water, W-37-RW1 11/5/91 EPA 5030/8015/8020
1111698 Water, W-37-MW1 11/5/91 EPA 5030/8015/8020
1111699 Water, W-36-MW5 11/5/91 EPA 5030/8015/8020
1111700 Water, W-37-MW4 11/5/91 EFA 5030/8015/8020
1111701 Water, W-38-MW3 11/5/91 EPA 5030/8015/8020

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

!
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SEQUOIA ANALYTICAL

580 Chesapeake Drive » Redwood City, CA 94063

v 415} 364-9600 « FAX (415) 364-9233

RESNA SR Client Project ID: “ARCO 276. Oakiand Sampled:  Nov 5, 1991
3315 Almaden Expwy., Suite 3¢  Matrix Descript:  Water Received:  Nov 7, 1981
-San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020 Analyzed: Nov 16, 1981
Attention: Joel Coffman First Sample #:  111-1697 N _Reported:  Nov 22, 1991

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sampie Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
Hg/L ug/L Ha/L Hg/L Hg/t
(pPb) (ppb) {ppb) {ppb) (ppb)
111-1697 W-37-RW1 750 43 3.7 N.D. N.D.
1111700 W-37-MW4 900 N.D. N.D. N.D. N.D.
Detection Limris: 300 3.0 3.0 3.0 3.0
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6580 Chesapeake Drive = Redwood City, CA 94063
' w 1415} 364-9600 - FAX (415) 364-9233
e e T Lt .n—.\’,‘::«.., RSO n EREEET T L e e < et N &M&xﬁ}c‘yaﬁ:ﬁ'&ﬂmﬁm
RESNA Client Project ID: ARCO 276 Oakland Samp!ed Nov 5, 1991
. 3315 Almaden Expwy., Suite 34 Matrix Descript:  Water Received: Nov 7, 1991
San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020 Anatyzed: Nov 15, 1991
Attention: Joel Coffman First Sample #:  111-1698 Reported:  Nov 22, 1591
TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)
' Sampie Sample Low/Medium B.P. Ethyi
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
Hg/L pg/L pg/L po/L ug/L
l (ppb) (PPb) (pPD) (0} (PP
111-1698 W-37-MW1 N.D. N.D. N.D. N.D. N.D.
' 111-1699 W-36-MW5 77 1.0 3.6 0.60 2.6
' ’ Detection Limits: 20 0.30 0.30 0.30 0.30 ]
' _zwoio Meaum Sgnng Soont =verCCarcons '8 C50TIAT8C 323780 a3t nert.e slandatd
114l RS TR0amen 33 N D AEre SD DTesent 3Z0we T8 Bl3l8d T Zeredi T
. SEGUOIA ANALYTICAL
l ‘Aara Lee
l = “oect ‘larzcer EG7 =2/ o



680 Chesapeake Drive « Redwood City, CA 34063
' v 1415) 364-9600 - FAX (415) 364-9233
e N A UCRAI T - TS Ay U S T S ¢
RESNA Client Project ID:  ARCQ 276, Qakland Sampled: Nov 5 1 991
l 3315 Almaden Expwy., Suite 34 Matrix Descript:  Water Received: Nov 7, 1991
San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020 Anafyzed: Nov 16, 1931
Attent:on Joel Coffman First Sample #:  111-1701 )ﬁggqrteq:_ Nov 22 1991
TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)
' Sample Sample Low/Medium B.P. Ethyi
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
Hg/L pa/k Hg/L Hg/L Hg/L
' (ppb) (ppo) (Ppb) (ppD) (PPD)
1111701 W-38-MW3 280 N.D. N.D. N.D. N.D.
l Detection Limits: 180 1.5 1.5 1.5 1.8
—
. ‘g Meagium £2 g PNt ¢, OrCCarcons e Cuantiated 2T3NST A JA5C T L@ lancarg
Anavies repcmiec 33 N O Aere ngl oresent acowe e graled T torZerecion CeCause malnx enecls anc of JiTer t3IillS
l requifed acs foralsamoie ChutSn Zeeston. s tls MsEZTC e 3. Ceen 2580
SEQUCIA ANALYTICA Sease nIe
ohrormatcori Canern It Tec.e TCronasc.tetlel ~ar-ile
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l Froiect Marater 837 RFRR 3.



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

v (415) 364-9600 » FAX (415} 364-9233

e e . 3 -
e Lk . - -
AR U S -0 s M\P{‘O/vw A, o 1 e A B T S 4 vau-}wé\}m-'w,ct.oc\.»xﬂ Mmm o o

RESNA " it Pro;ec:lo "ARCO 576, Oakiand

3315 Almaden Expwy., Suite 34

San Jose, CA 95112
Attention: Joel Coffman QC Sampie Group 1111698—699 o , Fleported Nov 22 1991

H .»ﬂ.-.wwﬁ-.;ﬁ- LIETAC - RIS & L o "-_ v -

e

P A

QUALITY CONTROL DATA REPORT

ANALYTE Ethyi-
Benzene Toluene Benzene Xvienes
Methoaq: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: L Laikhtman L Laikhtman L. Laikhtman L. Laikhtman
Reporting Units: ug/t g/l g/t ug/L
Date Analyzed: Nov 15, 1991 Nov 15, 1991 Nov 15, 1991 Nov 15, 1991
QC Sample #:  GBLX111591 GBLK111581 GBLK111591  GBLK111591
Sampie Cone.: N.D. N.D. N.D. N.D.
Spike Cong,
Added: 10 10 10 30

Conc. Matrix

Spike: 10 i1 11 3
Matrix Spike
% Recovery: 100 110 110 103

Conc. Matrix
Spike Dup.: 11 11 11 33

Matrix Spike

Duphcate
% Recovery: 110 110 110 110
Relative
°; Difference: 9z 20 20 6.3
SEQUCIA ANALYTICAL L SwCC.eny I,z oM a o loeo o zavce ¢S

‘tafia-Ls= Sorn ottt E -l
Srorect tanager




.San Jose, CA 95112

Attent'on_\ Joel Coffman o

SEQUOIA ANALYTICAL

680 Chesapeake Orive « Reawood City, CA 94063

v .415) 364-9600 « FAX (415) 364-9233

+a-:«‘:¢ﬁ:?’.<3 oot R ri{ﬁ'g} _;-"::-' e A IR :
‘;FIESNA ) Cient Project I0: ARCO 2?6 Oakiand
3315 Almaden Expwy., Suite 34

_QC Sample Group: 1111697, 700-701

e

AT

QUALITY CONTROL DATA REPORT

Fjgported:

S ad W&%‘M‘(&M&f e

Fre RN LA D

ANALYTE ~ gthyl-
. Benzene Toluene Benzene  Xvienes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
l Analyst: L. Laikhtman L. Laikhtman L Lahtman L Laikhtman
Reporting Units: Hg/L Hg/L ug/l Hg/L
Date Analyzed: Nov 16, 1991 Nov 18. 1981 Nov 15, 1891 Nov 16, 1991
l QC Sample #: BLK111691 BLK111891 BLK1118¢1  BLK111691
' Sampie Conc.: N.D. N.C. N.D. N.D.
Spike Conc.
. Added: 10 10 10 30
Conc. Matrix
' Spike: 10 11 10 32
Matrix Spike
% Recovery: 100 110 100 107
. Cone. Matrix
Spike Dup.: 1 11 11 32
l Matrix Spike
Dupiicate
% Recovery: 110 110 110 107
l Relative
o, DiHerence: g3 382 iz os;
' SEQUOIA ANALYTICAL Pu Raco.e ez oS lime crzmavroe o3
| Sore LLnD ~dCed
l Seial.e = Dterente Sl S Tomo MR LTl

s
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SEQUOIA ANALYTICAL

680 Chesapeake Drive = Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233

.«é{{ ¢AW 4"""}.«:\'
Nov 6, 1991
Nov 7, 1991

s e .- -
.-'&-ex.a:»Am SR -G&v.-a-'- et .q/-:-vo. R T

.RESNW G Client Pro;ect 10 A ARCO 276, Oak!and

3315 Aimaden Expwy., Suite 34 Sampie Descript:  Water, W-37-MW1
San Jose, CA 95112 Analysis Method: EPA 601 Analyzed: Nov 19, 1991

Attention: Joel Cofiman __ Lab Number: 111-1682 A _ Reported:  Nov 22, 181

W

PURGEABLE HALOCARBONS (EPA 601)

Detection Limit Sample Resuits
Hg/L pg/L

BromodichloromEthaNe. ...eeev e eeceriseseneesrrrrranressssscisnsensens D850 e re s N.D.
N.D.

' Analyte
l B O T O O T e e eeeeveeeecaeeenecesernsearasrsnsess sossosnnnasassranamnesessnnsan .
BromOMEtNANE. ......coeeeeeeetereraeeseerscsoreseenenssssessrsssanssnsrraes . N.D.
CarDOn tEtrACHIORAR. ..o eeerirecrremrereerrees s st seeanine 050 et een e N.D.
' CHIOTODEBMZENE. ... eeeeseereeecemsessesssaresnsnsrassamereesrenrsssassssassas Q.50 e re e N.D.
CHIOIOBLRANG. ..o v cceeni e ssiasarm e eeeersssmsennssam s rsensessssssnsaarmnnns B e N.D.
2-Chloroethyivinyl ether........cveeeeniiesnenecec 1.0 e, N.D.
l CRIOTOIOM M eceoosososoosoesesssesoseeeesssesssssessessesesessenesesesess s N.D.
R OTOMIEINGETIS . o veeeeeeeecrersernesvenssamssmssmsessrrecmmnsrenmmeecee 000 e N.D.
Dibromochioromethane. ... i 0. 50 ..................................... N.D.
1,2-DIchlorOBBNZENE.........cvvveeeernve et 0.50 e eve e N.D.
' 1,3-Dichlorobenzens.........cocvmiineesrnn e, 080 et N.D.
1,4-DichlOraDENZENA. ... Q.80 et N.D.
DichiorodiftuoromEetNane. ..o reercrrreecrcreseres e sssetennes 2.0 N.D.
' 1.1-DIChIOIOBINANE.....cceeeercaeneeeeersmrniecririner s e e et e e e seeans 0.50 N.D.
1. 2-DIiCHIOrOBNANE. ... e ereneeeereer e e Q.80 e N.D.
1. 1-DIChOrOBI AR e st rsrs st 0.50 e N.D.
cig-1.2-DichlOroBINeNE. ..cov et 0.50 e N.D.
l trans-1.2-Dichloroetheng. ..., 0.850 e eean N.D.
1, 2-DiChIOIORIOPENE oot e . N.D.
Cis-1,3-DichlOropropene........couricrimeces et . N.D.
l trans-1,3-0ichloropropene. ..., 10 e N.D.
Methyiene Chionde. ........co.veerermienmmrce s, 20 e N.D.
1.1,2,2-Tetrachiorofthane.....c.covrmivininses e 0.50 e N.D.
TetraChlOrOBNENE. ...eeeevveeieneeee et esnenaie 0.50 e e N.D.
l 1,1, 1-TrichiOrOBthaNe. ......ccovvereererrrtniisn s 0.50 N.D.
1,1,2-TriChIOTORINGANE. ......coreermeereerrasisstisiesarsr e 0.50 N.D.
. N.D.

TR CH OTORINEIIB. ... eeeeeeeeeiisereerereerensissississsassrrererasar s s aseaner 0.50 e reeeeeeiraea e
N.D.

riohlOroflUGIOMBINATIE. ... et e evaere e ecvriecieris o o o, 2 7 o J USSP
1.0 N.D.

Vinyl ChIOHTE. ... O

rgglesicT

Lfances recored as N were notoresent BI.e 1NE 573180
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84083

v 1415) 364-9600 « FAX (415} 364-9233

Ghe o onBEE e WL s SRR T M IR wﬁWﬁWm
HESNA Chent Iect tD ARCO 276, Oakland Sampled: Nov 6, 1891
3315 Almaden Expwy., Suite 34 Sample Descript: Water, W-38-MW3 Received: Nov 7, 1951
San Jose, CA 95112 Anatysis Method: EPA 601 Anaiyzed: Nov 20. 1991
Attention: Joet Coffman Lab Number: 111-1693 Reponed Ijlov 22, 1901

PURGEABLE HALOCARBONS (EPA 601)
Analyte Detection Limit Sample Results
pg/L pa/L

BromodichiOromethane.......c.ccccereereeerirmmes s seesiennacas 5.0 N.D.

B O IO Ol . e e csreressaressimaesanbbmsseasssnasesssnssmnnnerasbnne anusnssanns [ o PR SU N.D.
BromOmMEtNANE. .....covoerecerierecstresassnssssermsressenssasssnssssanenans T0 e N.D.

Carbon 1EtTaCIIOTIER. ..o veeeee e ceireetrernenc e tbae st csabbsson e senenis 5.0 e e N.D.
IO OBBNZENE. .. oeereeeerieseevserrssssamseeanmmeresrarassrms sy e sss v benan 5.0 v N.D.
ChlOTOBINBNG. e eeeeereasserarees s e se e e neranarnseeenees T e N.D.
2-Chloroethylvinyl BIREr ..ot 10 N.D.
RO OF O oo eeeeeereeessissss s rraeaeeseeane s aerasanessmnaa e st be e anes 50 N.D.
i1 110700 1014111 111 5= OO OO 10 e e N.D.
Dibromochiorometnane.........cccvivevicesininin i sseeeens L3 0 N.D.

1,2-DichiOroDenZeNe. ... .. ceeererrae st B0 e N.D.
1,3-DichiOrODENZENE. . e e errer et S0 e e N.D.
1,4-DichiOroDeNZene... ... e 5.0 v N.D.
Dichiorodifluoromethane.......ccoveeeereecinrin e 20 et N.D.

1, 1-DichlOrCBINANEG e et BO e N.D.

1, 2-DHChOrOBT AN .t eeeererrarrae st s, L o S N.D.
1,1-DichlOnOeINENE. .o ceveveeer e 5.0 N.D.
Cis-1,2-DichloroBthien.. et 5.0 e N.D.
trans-1,2-Dichioroethene. ... 5.0 e ranans N.D.
1,2-DiChiOrODPIOPANE. .. e ccreeerr e emrerssteess s 5.0 e N.D.
Cis-1,3-Dichloropropene..........cceeeecvncmsemsensismsieane e, 10 e N.D.
trans-1,3-Dichloropropene.. ..o v ieescsnmnnesnecnnne, 1 10 T USROS N.D.

Methylene Chlonge...........cooin e 20 e N.D.
1,1,.2.2-Tetrachloroethane.. .......ccveweveeeeccicceeeecirernaenns 5.0 e N.D.
ITetrachioroethene 5.0 . 400: -
1,1, 1-TrCHIOIrOBINGANE. ...c.cccecee s e iecacseresaresnessasesisa e B0 e rreese i e N.D.
1,1,2-Trichloroethane........couvv e BO e cenneaae N.D.
THCHIOIOBINENE. ....cccveeeieiteie it ree e creeaeeressesssranes s vsn e naneeas 50 e N.D.
Trichiorofluoromethane. ... .. rennn 10 e e N.D.
Vinyl Chlofige. ..o 10 N.D.

~{AWIES (200 TRA E3 Vs O oaere not oratent aoguwe T8 SI3eg Mt gerelt i Z803.58 T2 x BTTESIS 313 I7 CITEer 'agisrs

agLireq ao2 oo samoie gLl on J2eCion M WSS 53T @ T2 DEE” "5 280
SEQUOIA ANALYTICAL
tAana Lee B
Prolect Manader 257 SER7



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

v (415) 364-9600 » FAX (415) 364-9233

e SEWRRRESSEEL e SHELEHBSEENNE L SR s e SR .. ok
‘RESNA Client Pro;ect ID ARCO 276, Oakland Sampled: Nov 6 1991‘
-3315 Almaden Expwy., Suite 34 Sample Descript: Water, W-36-MWS Recaived: Nov 7, 1991
-8an Jose, CA 95112 Analysis Method: EPA 601 Analyzed: Nov 20, 1991
Attention: Joel Coffman ~~ LabNumber: 111- 1694! e ‘

PURGEABLE HALOCARBONS (EPA 601)

Analyte Detection Limit Sampie Results
pg/t po/l
BromodichlOromethaNe. .....oovrereseererercsrrsrrssessssssssnesrenss 0.50 eeeeieeeiere s N.D.
BrOMOTOITT. ...t eeesccensesrsessnresmsenss srmeesseamanansreserrssnsassanares 1.0 et N.D.
BrOMOMEINANE. ....cccreeecvverrerrereemeerasersressassrmemsnsemsasssesnnens 1.0 s N.D.
CarbDon tEtraChIONIA......ccvvervreeeercmrneerersatrssssarsesessinesanes 0850 e reeerenr e N.D.
CHIOTOBENZENG. ..o e rveescsecaees e eraranae s saeereees 0.80 e N.D.
CRIOMOBINANE. ......ocverrrrrretermerseremeesssoreseearmsseansesnssesassrnsanas 1.0 s N.D.
2-Chioroethyivinyl BtHe ... 1.0 e N.D.
0i910e] ()70 112 1ONRUURRUT OO UURTUROPOOTSU 050 e N.O.
CHIOIOMEBIRANE. ....veeveeee e ree s e e rime e s ssb s sas e e b 1.0 N.D.
Dibromochloromethane........ccevvecrerceceeseererianescric e 0.50 e eerre s N.D.
1,2-DichiOroDENZENE. ...t 0.50 e N.D.
1.3-Dichiorobanzene.......ccvveeeeicerrinercisirerrsssnes s 0.50 N.D.
1,4-DichiorobenzZene.. .....cccccevrerrrmississercrnnnnsse e 050 e N.D.
Dichlorodfiuoromethane..........veeceeeereererinsiinns e, - o SO N.D.
1,1-DichiOrOBtRANE. ... .o cererreeeeerre et st n s saare e 0.50 e e nrnnanes N.D.
1,2-DichioroBthane...........occccrinmerre e 0.50 s vnnreene s N.D.
1,1-DichloroetNene.. ... ..o vreveeeecienrinrneerr et e 080 et e N.D.
Ci5s-1.2-Dichioroethene.......ceeeeverremreeinccr e rrerras e 050 e e ennnnes N.D.
trans-1,2-Dichiorosthene..........oveeevvcminincine e, 050 e eneanes N.D.
1,2-DiChiOrOPrODANE. ...ttt 0.50 s N.D.
cis-1.3-DIChIOrOProOPENE. ..ottt 1.0 N.D.
trans-1,3-Dichioropropene.......ccoemercevsrsiesesi e, 1.0 s N.D.
Methylene ChOMAR......o.eoe et 20 s N.C.
1.1.2.2-Tetrachloroethane.........ocoeevreniciimmaciceeiee e, 080 eeeeeeteeeevveee i neeenaaes N.D.
{Tetrachloroethens... 0.50 B et
1,1, 1-TAICTIOTDBENARNE. .....cocrrrrmcesrrsrmrrme et 050  eenecererreeee e neaenes N.O.
1.1.2-TrichOrOethANEG......c.ccoevreve e rininsre e srasesseanne 050 e N.D.
THCHIOIOBENENEA. ....cceeceeeoeeseereressessiiss et e smernannn e 050 et ene e N.D.
TH G OTG I UOTOMIEIIGNB. oo vereeeeeremre s ricrisrec st saara aerens 2 1% ¢ TR - - N.D.
VINYE ChIOMGE. ..o 10 N.D.

Lnawies reconed 35 N aBiE PO OTESENt 2Tine 1Ne Siae
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680 Chesapeake Drive « Redwood City, CA 94063

l w (415) 364-9600 « FAX (415} 364-9233
;RESNA et T 'cnent Pro;ect 0: “ARCO 275 Oaldaﬂ'a o

' 3315 Almaden Expwy., Suite 34 Sample Descript: Water, W-37-MW4 Received: Nov 7. 1991
San Jose, CA 95112 Analysis Method: EPA 601 Analyzed: Nov 20, 1891

. Attemton Joei Coffman . LabNumber: 111-1695 :

PURGEABLE HALOCARBONS (EPA 601)

' Analyte Detection Limit Sample Resuits

pa/L Ha/l

' Bromogdichloromethane. ... ivemrerinemmm e creecsssssians 50 e rreereeneeaas N.D.

(ST 0]051%) (5] 42 s HUUURUUURUSUO OO VRO PR UR PP 2 1+ U N.D.
B OIIOMEINANE. .. ctieeeeseeesierrerme e e sensenssanremresseaceesaasies 10 e N.D.
CarDon tRraChIONOe ..o rcem v e 5.0 N.D.

l (057116 ) d0 10 = 1 7.0 = 1 = FOTRTUT TR U SOTToo - ¢ J ORI N.D.

Rl OTOBENANR. .. e eeveeeeeemeeeaeeeaneeanesencremconeesassssbasas s eraarsnans 211 2O OU O N.D.
2-Chiorcethylvinyl ether..... ..o 10 N.D.

. CIOMOFORT oo s senreesseeres e ssseeseeeer s Y, T N.D.
COTOMIBINANE. oot eeereevere e e e e sessaesmmt s beennens 10 e N.D.
DibromochloromethaNe. ..o 5.0 et cinesesee e N.D.
1,2-DichlOroBENZENE. ....ccvcveereerecnmrirsisnese e as e B30 e N.D.

. 1,3-DichiOrOBeNZeNe. ... .coveevvrevrmssisnsnrineiiset e 5.0 e erernnee e N.D.
1,4-Dichlorobenzene. ....coonee it B0 e reeaeens N.D.
DichiorcaitUorOMEINENE. . .. e ceccre e, 200 e N.D.

' 1,1-DichlOrOethaANe.....covveeeeeeceeemes s rers et ssstree s L3 SRS N.D.
1,2-DichlOrOBtNANE. .....ce e eeeccai s e B0 e N.D.
1,1-Dichlaraatiiene... ... veeevrnises s s s .0 e v teians N.D.
cis-1,2-Dichloroathen... et ireessererr et 5.0 e e et eenee N.D.

' trans-1.2-Dichloroethene.. ... eecrerererier s B0 e e N.D.
1,2-DichlOrOprOPaNE. ... coveiisiirisr et 50 e N.D.
Cis-1,3-DichlorOpropene. ..o 10 e sanans N.D.

l trans-1,3-Dichloropropens. ... 10 e N.D.
Methyiene ChIONAR.......ocvieurueenieceee e 20 s N.D.
1,1,2.2-TetraChlorOBtNaANS. .ot eccrmerie ez 8.0 e N.D.
fTetrachioroethene 5.0 .. 1,000 ]

l 1,1, 1-THCHIOrOBINGNE...cecereeeeererenmrerrrrmen s cesnrisranen s enees 5.0 eerrrrrececrerrenier e ressesins N.D.

1.1, 2-TrchloroetNBNe. ..ot 5§80 s N.D.
|Trichioroethene. 5.0 83. .- - |

l TR GT TGN OB AT E e e e e eerersvrenerssississsesesrenranrrarsnennns 10 eeeeeeeonmmananeaae e+ varens N.D.

Vinyl CRIOHTE. ......cv i 10 e N.D
2nalvtes (ensnec as ™ L/ sere noT nresenl 200 e N siElec I Ct Zeteci ot Sac3.56 MEIr X erects anc or Zirer "agiTrs

l ‘gguired 234..Cnal samoie gl o Zetecin - “§E3TC B8 rm3.e f2en 2 3ed
SEQUOIA ANALYTICAL
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SEQUOIA ANALYTICAL

680 Chesapeake DOrive « Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233

RS S o oo SR

RESNA I PUIRRR PR ..-a’r.vm.-..ﬂ.i&"i%ﬁr-@wé:\:ilem PI’O]ECIID AHCO 275 Oakland L e

3315 Almaden Expwy., Suite 34 Sample Descript: Water, W-37-RW1

San Jose, CA 85112 Analysis Method: EPA 601
Attentlon Joel Coffman . \abNumber: 111-1696

mﬂﬁ\?wh

: Nov 6, 1991
Received: Nov 7, 1891
Analyzed: Nov 20, 1991
_Reported: Eoy g2 1991

PURGEABLE HALOCARBONS (EPA 601)

Anaiyte Detection Limit Sampie Resuits
pg/l Hg/L
BromodichlOrOMEBtRANE. .. ...cccerrrecrrsee s areimsrirerssssissessans [ o SR N.D.
BIOMIOIOIT . e ceeereeeeeeeeessseissresseessnenessssessesssnnensanessssamssasenss 10 rvrererrves e reraes N.D.
BIOMOMEIIANE. ..ceeeeeeeeeceisniasesaaessressssessasssrnssrasssrsesnasans 10 e enesneeeerees N.D.
Carbon tetraChlofide. . .cueeeieveeeeecserserirrrrrsneeeeesseracssaene 5.0 eecrrrerenrrrrreeseaeeeas N.D.
IO ODENZENG. ..o eeevveeeersieastvrenss et e raemssesrsesansssibesbesbens 5.0 et N.D.
(4311 (0 1= 1 472 2 1 O 10 e N.D.
2-Chloroethyivinyl ether.......cccvieseiiinninenin e, 10 et N.D.
(093110 (o) 1 11 OUPESURERN OO PO SO EURRRORt 5.0 eeeerrrrerreeoee e e N.D.
CHIOTOMEINANE. ... eoceecerrrerrrrermcrassirenrrrrssssssseeestrassassnaseans ) {0 OV N.D.
DibromoChiOrOMEINANEA. .. vveeerrrrrcesssrrerrasrrrrssrrsssntassirasane 5.0 e N.D.
1,2-DichiOrODENZENE. ...c.oveereeeccrenermmremre e, 5.0 ereeeceeeereeesineaarsneenaes N.D.
1.3-Dichiotobenzensa... ... s B.0 e sssin e senne N.D.
1,4-DichiorobDeNZENE.....ccoc e 5.0 e e N.D.
Dichlorodifluoromethane.. ... ceveriiintisiiniisnssesnens 20 e e eaaesias N.D.
1,1-Dichloroethane...........cccoovvmrcocereeeeii e BO s N.D.
1,2-Dichloroethane.. .......ccoeenviiveeeee e B reiieeentse s esrsnneas N.D.
1,1-Dichiorosthane........ccccvveererreimirrerensee s s BO  ereeein e eenes N.D.
cis-1,2-DichiOroethene. ..ot 5.0 e esieseiaaveeeaans N.D.
trans-1,2-Dichiorosthene.. ... e 5.0 N.D.
1,2-DichiOrOPIODEARE. ... ..ccoereneereerssbsnrsssesns s B0 e N.D.
Cis-1.3-DichloTOpropeNe. ..o 10 e nenes N.D.
trans-1,3-Dichloropropene..........co e 21 2O P UUU e N.D.
Methylene chionide.......co s 20 s N.D.
1.1.2.2-TetrachlorOBINaNA. .......evveeeeirtitsiseitiiianeararssneas B0 et N.D.
{Tetrachioroethene. 5.0 ~ 980. -
1.1, 1-THCRIOTOBINANE. ... ccrverercerserssarensenssnssnenremsoressassassass =X I N.D.
1,1,2-TrichiOroBthane........cccoveviciessrmirmsmrerevesmsnessrsessssseans 5O cerereeceerenernsrenrnnns N.D.
TrChIOTOBINBNG. v eeecevrerrernrrrreseeeserssrrerrsnesranensssstnsanasins B0 e N.D.
TrchOrORUOrOMBINENG. ..o cccerreerecreeea oe sreeeisaessseans 1o O N.D.
VYL CHIOEER. ..ot 10 e N.D.

Analvies reconed as N C o were Nl oresent abcve tne s1Eled it Ot Cetect In zecagse malr
reQuIred ACOILoNal 33,708 O LUCH TEIBCuCh M ICr T S AT Te Tave TReN 3 el

SEQUQOIA ANALYTICAL

x ertecis and. &r Ctrer 1agicis



£30 Chesapeake Drive » Redwood City, CA 94063
l v 1415} 364-9600 » FAX (415) 364-9233
TR ARSI TS TR AL SR, T A T Tl LT PRI 1 AN
RESNA Client Praject ID: ARCO 276, Oakiand ——
' 3315 Almaden Expwy., Suite 34
‘San Jose, CA 95112
' Attention: Joel Coffman QC §‘ample Group: 1111692-696 Reported: No :
. QUALITY CONTROL DATA REPORT
ANALYTE 1,1-Dichloro- Trichtoro- Chlero-
. ethene ethene benzene
Method: EPA 601 EPA 801 EPA 601
Analyst: C. Poilock C. Poilock C. Pottock
Reporting Units: ug/L ug/L Hg/L
Date Analyzed:  Nov 20, 1991 Nov 20, 1981 Nov 20, 1981
l QC Sampile #: BLK112091 BLK112091 BLK112091
l Sampie Conc.: N.D. N.D. N.D.
Spike Cone.
' Added: 10 10 10
l Conc. Matrix
Spike: 10 8.0 10
l Matrix Spike
% Recovery: 100 80 100
' Conc. Matrix
Spike Dup.: 10 1 11
' Matrix Spike
Dupiicate
l % Recovery: 100 110 110
Relative
l °, Difference: 00 32 0
' SEQUOIA ANALYTICAL ;7> Fecovery Lirz IS - Inc Tfzamce RS
3 ! some Lonc ~0Qea
l ;.f-‘e\atwe " Cimerecce ircoMs sCone 3TMS D "0
Mara Leg ' 1 s s o-one ot ME D
' Project Maraaer TS FRA T
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3 4] 8 & & | BB |&E[ES Y |aE) A | & | & |L2| R (58D
S| 3 X X egad | 183a] || L PX ke |
Uo7 e ey asise | X L Y93
-] ¢ < Ve Wora | Lbcv) || RN R N Y O ) R
S 4 RTINS IR I N (PR S N 77717, WA P72 I T Y| av.
SR | 3 Y I O S IR Y 7 WA 74 , x| . 7¢
U372/l 3 O R .S O |1/047 ] TR RV 'G0 I I D D N D 97 .

“f e l] 3 x| s ey i % 9%
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| aboralmy name
G A
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) Q.Ca_ O (e
Te
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1wt e post ey

Sprainl OJ\IOC

Fleaaie ke,
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1 Muvaenees, Py te
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Zstnbulion White copy — Laboratory, Canary copy — ARGO Environmental Engineering; Pink copy -— Consultant
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SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063 REce Py
v (415) 364-9600 « FAX {415) 364-9233 Rep..  ED
ir rcg{ &, A
P
RESNA )V 9
3315 Almaden Expwy., Suite 34 RESNA 3 {
San Jose, CA 95112 UgsE
Attention: Joei Coffman SAN Jase

Project: ARCO 276, Oakland

Enclosed are the resuits from 1 water sample received at Sequoia Analytical on November 7,1991. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

111-1268 Water, W-37-MW4 11/5/9 Hazardous Waste Bioassay

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

ﬁwm@

Project Manager
{
J

REPCRT XLS <« 1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

"“‘m%a- R T ”Jmﬁ’m’“ﬁo wm%%’fzb R AR mﬁ’&&m R M L T A A 3":? AM'WKW "'\.‘ﬂ"@‘:;;;
:RESNA Client Project ID: Arco 276, Oakland Sampled: 11/5/91 :

Sample Descript: Water, W-37-MW4 Received: 11/7/91

Analysis Method: See below
Lab Number: 1111268

o Lo,
R

£3315 Almaden Expwy., Suite 34
**San Jose, CA 95112
wAttentron Joel Coffman

B B

STATIC ACUTE HAZARDOUS WASTE BIOASSAY

poivwﬂx”;}%’{«wﬁ;y{m&?&ﬁ SRR

Static] X Species: Pimephales promelas Organisms/Tank: 10
Cont. Flow Common Name: Fathead Minnow Replicates: 2
Mean length: 43 mm Organisms/Conc.: 20
Meanweight: 0.73 g Tank Depth: 13 cm
Screening Supplier:  Sticklebacks Unlimited Tank Volume: 10 L
Definitive | X Acclimation Temp.: 18 degreesC
Alkalinity, mg/L Hardness, mg/L
Initial Finai Initial Final
Control 50 52 33 a3
Dilution Water: Synthetic Softwater 100 ppm 70 77 50 50
320 ppm 62 66 44 48
1000 ppm 74 75 46 47
Initial 24 Hr 48 Hr 72 Hr 96 Hr
DATE | 11/13 | 11/14 | 11/15 11/16 | 11/17 |
DO c_'p'H'I‘no C [pH|#M|DO| C [pH [#M|DO] C [pH [# MJDOJ C |pH [#M Total
mg/L[Temp) Units §mg/L{Temp] Units | Dead ma/LTemp]| Units | Dead §mg/LiTemp] Units | Dead frng/LITemp)| Units | Dead Dead
Control {o4l20!80169(18|72! 0 |68|16]73] 0 |86 171751 0 ¢731171731( 0 0
100ppm9.9{20 (8118611876} 0 92116176 0 187118731 0 186171731 0 0
180 ppm [9.9] 20 |8.1188118 | 7.7 0 loslis{77]1 0 {186| 181741 0 185(17]73] 0 0
320ppm (99120 [(81§70] 18173 olsgl1s{73{ 0 {70|18}73| 0 §73[17 {74! 0 0
560 ppm (991201821831 18178: 0 gel1el771 0 178|181i75| 0 §475[171741 0 0
1000 ppm|{ 99|20 |82)77| 18175} 0 goli6176] 0 |86|18}74]| 0 18217 (741 0 0
LC-50: >1000 ppm LC-50 Calculation Method: Moving average angle
Remarks:
Analyst R Geckler Method Reference Static Acute Bioassay Procedures for Hazardous Waste Samoles.
Septempar 1087, Caifornia Depantment of Fish and Game WPCL.
SEQUOIA ANALYTICAL Fage 10f 2 1111268 ARR 10/10/91 < 1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

ﬁ%ﬂ*mﬁwas A R A e R R P R Y S
ZRESNA Client Pro;ect ID: Arco 276, Oakland Sampled 11 /5/91
23315 Almaden Expwy., Suite 34 Sample Descript: Water, W-37-MW4 Received: 11/7/91
%San Jose, CA 95112 Analysis Method: See below

¢~Attent:on Joel Coﬁman » Lab Numbe 111126§

Reported 1 / 19/91

R T

STATIC ACUTE HAZARDOUS WASTE BIOASSAY

Static] X Species: Pimephales promelas Organisms/Tank: 10
Cont. Flow Common Name: Fathead Minnow Replicates: 2
Meanlength: 43 mm Organisms/Conc.: 20
Meanweight: 0.73 g Tank Depth: 13 cm
Screening Supplier: Sticklebacks Unlimited Tank Volume: 10L
Définitive | X Acclimation Temp.:. 18 degreesC

Alkalinity, mg/L Hardness, mg/L
Initiat Finat Initial Final

Control 50 52 33

Ditution Water: Synthetic Softwater 100 ppm 70 40

320 ppm 69 42

1000 ppm 69 45

e 2
&6 5|18

Initial 24 Hr 48 Hr 72 Hr o6 Hr

' DATE | 11/13 | 11/14 | 11/15 | 11/16 { 11/17 i

DO C |pH]DO] C |pH|#M|DO| C |pH |#M|DO] C | pH [#M]DOJ C [pH [#M Total
mg/L|Temp] Units fmg/L|Temp| Units { Dead §mg/\ [Ternp] Units | Dead mg/L[Temp} Units | Dead fma/L{Temp| Units | Dead Dead
Control {0.4]20i80{69|20|72| 0 |69}{16}73] 0 §86{17|75} 0 |73]17173] 0 0
100ppm|99)20|81§83{20|74) 0 |87|16(756| 0 |84{18176| C 834171741 0 0
180ppm|99|20)81]87]/201741 0 98] 16]77| 0 190;18|75) 0 B7117174] 0 0
320ppm{9.9]20(80]84120(75]| 0 Jo7/16:77]| 0 §85]18175] 0 18417 751 0 0
560ppm (9.9} 20{82184|20175] 0 |84/16|75} 0 |85] 18 741 0 841171741 0 0
1000 ppm{ 9.9 20 |82]90]20{76] 0 ]97)16)78) 0 §J86)18]76) O 851171754 Q 0
LC-50: >1000 ppm LC-50 Calculation Method: Moving average angle
Remarks:
Analystt R Geckler Method Reference' Static Acute Bioassay Procedures for Hazardous Waste Samples.

Teptember 1887, Cantornia Depantment of Fish and Game WPCL.

SEQUOIA ANALYTICAL

! ‘u "‘A N L\) ] \ (j‘l\ ' e '
Maria Lée L

Project Manager Page 2 of 2 1111268 RRR 10/10/91 <2>
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ARCO Faciity no comde O Jlciy Project manager Laboratory name
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ARCO engineer J \ Telaphone no Telephone no B ] e (A /‘f-'
. e H wlhk CARINE L {ARCQO) (Consultant) (501 €) A&/~ Y35 (Consultanl)({/{'é’_).vlé Y ~A%3E - [ontract number
Consuitani M Address 13,5 A S F— PR ESe (A, 500/ 7E 7 . 5
-~ A {Consultant) 5"//‘ I TEY j =nJx A { 7/ 07-( y)
Matrix Preservation L] § Method of shipment
Eluy) vl w £8 | 5y > S P
QO o —] o o e
. o g £ .| 21833l & . ] §§ [) :‘(‘ %uolc\.
” @ o o Bl . 81388|8%) 2| B 18| &|%|& 1 =
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- . . o Special QAJQC

Remarks

Lab number

Turnaround lime

Priority Rush

1 Business Day O
Condition af sampio (i(:ﬁd . Temperalure received: '
o e  aw = RI ‘\‘ Rush !
Relinquished by sampler J- R : Dale Tlme Received 2 Business Days O
U DR S Y 32 ,o«,h 1/‘\

Fiel]né:imshed by °© —\ Data Receisd by id by ] Expedited

/({M&, X‘_/ “/;/f;-/ ///%7/ ;}"ﬂ/’/, § Busingss Days 0
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SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

v (415) 364-9600 » FAX (415) 364-9233

RESNA

3315 Almaden Expwy., Suite 34
San Jose, CA 95112

Altention: Joel Coffman

Project: ARCO 276, Oakland
Enclosed are the results from 1 soil samples received at Sequoia Analyticat on October 31,1991. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

1105791 Soil, S-1030, SP (A-D), composite 10/30/91 EPA 5030/8015/8020

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,
SEQUQIA ANALYTICAL

Project Manager

REPORTXLS <1»



SEQUOIA ANALYTICAL

6B0 Chesapeake Drive » Redwood City, CA 94063

v (415) 364-9600 » FAX (415) 364-9233

R e S 2 e i .1
¥ ARCO 276, Oakiand pl 1991 %
+»3315 Almaden Expwy., Suite 34 Sample Descnpt Soll, $-1030, SP (A-D), composite Recewed Qct 31, 1991 sz-“‘
"*San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020 Analyzed:  Nov 1, 1991} 2“
: Lab Number &

TOTAL PETROLEUM FUEL HYDROCARBONS WITH BTEX DISTINCTION (EPA 8015/8020)

Analyte Detection Limit Sample Results
mg/kg (ppm) mg/kg (ppm)

Low to Medium Boiling Point Hydrocarbons................... 1.0 e eneeraens N.D

BONZENG...c.ceeveerererermeesasssnsmsessestsssssmromesarrresbossesrnsresessssssns 00050 e N.D

TOIUBNE. ...cueeeeeeeneresaeresrssrrnesssmessareacssnnss s errs s s sresasscanannas 0.0050 s N.D

Ethyl BENZENe........ccvevcueccenesmcsmsssnsisemccamaressssassanssssassens 0.0050 ceerrrrecerrenssssnssesesanans N.D

XYIENES.... et essistetsscnssnceagr et s ensasarsbotssan 0.0050 s N.D

Low to Medium Boiling Peint Hydrocarbons are quantitated against a gasolne standard
Analytes reported as N D were not present above the stated imit of detection.

SEQUOIA ANALYTICAL

u@/ﬁ
~Elfzabetnh W. Hackl
\,\P/‘o;ect Manager

1105791 RRR < 1>



SEQUOIA ANALYTICAL

. 680 Chesapeake Drive = Redwood City, CA 94063

v (415) 364-9600 = FAX (415) 364-9233

QUALITY CONTROL DATA REPORT

Nov 4, 19912

Lo

' ANALYTE Ethyl-
Benzene Toluene Benzene  Xylenes
l Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: A. Miraftab A, Miraftab A Miraftab A Miraftab
Reporting Units: mg/kg mg/kg mg/kg mg/kg
' Date Analyzed:  Nov 1, 1991 Nov 1, 1991 Nov 1, 1991 Nov 1, 1991
QC Sample #:  GBLK110191 GBLK110191 GBLK110191  GBLK110191
' Sample Conc.: N.D. N.D. N.D. N.D.
I Spike Conc.
Added: 0.20 0.20 0.20 0.60
l Cone. Matrix
Spike: 0.7 0.17 0.16 0.47
l Matrix Spike
' % Recovery: 85 85 80 78
Conc. Matrix
. Spike Dup.: 0.17 0.17 0.16 0.47
Matrix Spike
Duplicate
' % Recovery: 85 85 80 78
Relative
I % Difference: 0.0 0.0 0.0 0.0
SEQUOIA ANALYTICAL % Racovery Conc. of M §. - Cone. of Sarmple x 100
' / ' g I~ Spike Conc. Added
o g i N
M(, Relative % Difference’ Conc.of M S - Conc. of MS.D. X 100
beth W Hackl {Cane ot M S + Conc.of MS.0) /2
' Prgject Manager 1105791.RRR <2>
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RECEIVED

SEQUOIA ANALYTICAL MOV 13 1991

680 Chesapeake Drnive « Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233
RESNA
SAN JOSE

RESNA

3315 Almaden Expwy., Suite 34
San Jose, CA 95112

Attention: Joel Coffman

Project: ARCO 276, Oaidand

Enclosed are the results from 4 sil samples received at Sequoia Analytical on Qctober 31,1991, The requested
analyses are listed beiow:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

1105931 Soil, $-15.5-86 10/30/91 EPA 5030/8015/8020
EPA 8240

1105932 Soil, $-25.5-B6 10,/30/91 EPA 5030/8015/8020
EPA 8240

1105933 Soil, $-35.5-B6 10,/30/91 EPA 5030/8015/8020
EPA 8240

1105934 Soil, S-51-86 10/30/91 EPA 5030/8015/8020
EPA 8240

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

Very truly yours,

SEQUOIA ANALYTICAL

‘" |

d v\,’ mwa L

Mafia Lee
Project Manager

J

REPORT XLS -~ 1=



(4 SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 84063

w (415) 364-9600 « FAX (415) 364-9233
) P A

o0 S s DA I (ST e e % .
o

Tl

Sampled: Oct 30, 1991

Received: Oct 31, 1991

' Client Project ID: ~ ARCO 276, Oakiand
73315 Almaden Expwy., Suite 34 Matrix Descript: ~ Sall

.San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020 Analyzed: Nov 56, 1991
£ Attention: Joel Coffman First Sample #:  110-5931 Reported: Nov 12, 1991
s o R B R B R R

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
ma/kg mg/kg mg/kg mg/kg  mg/kg
{ppm) {ppm) (ppm) (ppm) {ppm)
110-5831 $-15.5-B6 N.D. N.D. N.D. N.D. N.D.
110-5932 $-25.5-B6 N.D. N.D. N.D. N.D. N.D.
110-5833 8-35.5-B6 N.D. N.D. N.D. N.D. N.D.
110-5934 S-51-B6 N.D. N.D. N.D. N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Lew ta Meawm Baiing Point Hyarocarbons are quantitated aganst a gasciing stanaarg
Anaiytes reponied as N D. were not oresent apove the stated imit of cetection

SEQUOIA ANALYTICAL
\{/‘\ R — /‘
i J f
y ,‘Lgéb hd L
ia Lee
Froect Manager 1105321 ARR < 1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

[ R G R R R

J%HESNA Client Project ID: ARCO 276, Oakland

%3315 Almaden Expwy., Suite 34

#San Jose, CA 95112

xAttenuon Joel Coffman QC Sample Group 1105932-34 Reported: Nov 12. 199
A T

; ‘;‘o’wﬁm e Pt

B

QUALITY CONTROL DATA REPORT

ANALYTE Ethyi-
Benzene Toluene Benzene  Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: E. Cunanan E. Cunanan £ Cunanan E Cunanan
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Nov 5, 1991 Nov §, 1891 Nov 5, 1991 Nov 5, 1991
QC Sample #:  GBLK110581 GBLK110591 GBLKI10591 GBLK110591
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.18 0.17 047 0.5
Matrix Spike
% Hecovery: ad 85 85 83
Conc. Matrix
Spike Dup.: 0,19 0,19 0.18 0.55
Matrix Spike
Duplicate
% Recovery: 85 85 a0 92
Reiative
% Difference: 5.4 11 57 9.5
SEQUOIA ANALYTICAL % Fecovery sonc 1 M.S. - Conc of Sampie x 100
/’ Spike Cone. Added
Relatve % Cifference Come 2t M S, - Cone. of M.S.D x 100

Pgria &a“ "\ ﬂ“ (

Prolect Manaager

{Cong otMS - Conc 0fMSD) 2

1108931.8RR

2



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

v (415) 364-9600 » FAX (415) 364-9233

2

;3315 Almaden Expwy., Suite
ﬂSan Jose, CA 95112
‘Attention: Joel Coffman

QC Sampte Group: 110-5831

w‘.g_-\-'p'.-a,.s— 5 ﬁyﬁ‘lﬁ'

Gl Project ID: ARGO 576

S \4

S .'-'. e

Re orted: Nov 12, 1991

e R R R R Mwmﬁmﬁmﬁ
QUALITY CONTROL DATA REPORT
ANALYTE Ethyl-
Benzene Toluene Benzene  Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: A. Maralit A Maralit A. Maralit A Maralit
Reporting Units: mg/kg mg/kg mo/kg mg/kg
Date Analyzed:  Nov 6, 1991 Nov 6, 1991 Nov 6, 1991 Nov 6, 1991
QC Sample #:  GBLK110591 GBLK110591 GBLK110591 GBLK110591
MS/MSD MS/MSD MS/MSD MS/MSD
Sampie Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Cone. Matrix
Spike: 0.18 0.18 0.18 0.53
Matrix Spike
% Recovery: 90 80 20 88
Conc. Matrix
Spine Dup.: 0.18 0.18 0.18 0.54 _ L
Matrix Spike
Duplicate
% Recovery: a0 90 90 90
Relative
° Difference: c.o 0.0 0o 1.9
SEQUOIA ANALYTICAL % Recovery Zone of M3 . Cone of Samme x 100
\ ( Spike Cong Added
1"\
a/ \\/\ a_/ Reiative % Difference Conc of MS.-Cone of MS D, x 100
Mdné L‘ae Conc ot M S, - Conc.of MSD1 2

Proiect Manager
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

v (415) 364-9600 « FAX (415) 364-9233

o R R s AR ST SR e

%RESNA Cliem Project ID: ARCO 276, Oakiand

3315 Aimaden Expwy., Suite 34 Sample Descript:  Soil, S-15. 5-86 Received: Oct 31, 199
?«San Jose, CA 95112 Analysis Method: EPA 8240 Anaiyzed: Nov 8, 199
$Attem;on Joel Coffiman {ab Number: 110-5931 Reported Nov 12, 199
T e R Y i e e 229 e

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Samplie Results
pa/kg pg/kg
AACELONE. .. v veveemseeeressessessrensrsasssmreiessnisissnssstontasssssssrassarasene BOD eeeeeverreicssssnseernrsenrees N.D.
BOMIZENE. ... eveveereermeessssersssnensssssomeronmitssnsmssstsestasentasssarosssss 100 eeeeeeeeeesesersrnenennensins N.D.
Bromodichioromethane. . ... e ceiesenressssssssssessasssssesas 100 eeeeeeeceeeerierererrnnsnsnsens N.D.
BrOMIOTOIMIL ... eccsssenrarrrersssssmrsssssssenmaasres et s ns s s s sn e sanas 100 ceeeeeeeeeeseeserssecseeraerssaeas N.D.
BromMOMETNANE. ........iccceerarsececrsesrersssrsssssrossrssssssstioisiinnen 100 ceeeerrrreeeesreesseenasanens D
D-BULANONE. ......crrrereeremcsersnraseessissssssnansensrsrtsstsssssnssrnsrassenss SO0 eerccmenrenessiesnsen s ennns N.D.
Carbon AISUIIE.........ccoereemrrrroncrensmssmsesrerssssescsmrorscsasasncanes 100 creerreceeeeeeereerennneasssnne N.D.
Carbon tetrachlonde. . ....coveeeresinissnsnnsmssssssasssssscsssinans 100 eerereereerersrrns et N.D.
ChlOTODBNZENE, v eeeeeeeesrrrrnesinssesernrarisssssstarassssssasnesarssssssn 100 ereeeeeeeernrsssner e enerenns N.D.
ChIOTOBINANEG. ..... oo sresisseeramsssrssessesessrsinmesasssanssssrssscasarraser £ 1] N.D.
2-Chioroethyl Vinyl 8ther.......ovccreennsnerinnerceee, 500 cereeeececcnececinenesasnnnas N.D.
L0300 £ 211 111 YOUUUUTUT OOV U RV, 100 eeeeeereeeeersersernenenreninans N.D.
ChIOTOMEBLHANG. ...oeeeeeerreessrereesscnmeeecrsbtsnsrnsstesemsassinsseass 100 e N.D.
DibromochioromMEtNANe. ... ..cccoerreerermraarsrsrrmssesrsssisonens 100 e N.D.
1,1-DichiOroethane.....coccouemurseescsmecasieasrieserersen e 100 eerereereeerrrerenren e N.D.
1,2-DiCHHOrOBtAANEG. ....cserserrererasrensseriseneessissssstarastssnsnassasans 2 {02 2 VU UOPU R N.D.
1,1-DiChIOT0BNENE........ocorrernrrrerrramsisssrsrenssssss s tens 100 e eeteete e saeerenens N.D.
cis-1,2-DichiOrOBtRENE... .o iciemerirerrreeessessrrsesressnats e inses 100 ceeeeereeeererrrreseesasrrenne N.D.
trans-1,2-Dichloroethene.. .. rrerecs s 100 ceeeecrenrearere e renennenes N.D.
1,2-DiChiOTOPIOPANE....cceremrisssssrscrssensessissmsrsssasssmarassesssens 100 e N.D.
Cis-1,3-DichiOrOprOPeNE......cevevseceer st 100 ceecreereersensessn s ennas N.D.
trans-1,3-DichlOropropene........cevvrirsirnsssessscessncinnnins 100 et N.D.
EhYIDENZENE. ...ceormremercrrrersssmssrssesssessssssimssassrassasrsesss s 100 s reansnas N.D.
2-Hexanone.. terveesesseseesssaceesesatsasaerneredbntarararase 500 000 - N.D.
MEthyiene ChIOTIE.......oeerereeeesessenesmssinsarsissessesstctscssannene 100 ceressesnssseensaneresnans N.D.
4-Methyi-2-PENtANONE. .. vvesrmcssesrrsssssssssrrssrassssssssssssassasess 500 ceeeceeeesemerirsesinsesesnnennee N.D.
SEYTEIIE c.voresrmenrmeriecsssssssssmmsmsassesenasemsenssansmtsis | tisstnasinecnass 100 e N.D.
1,1,2,2-Tetrachioroethane.........ccccueurcsssrrmsnsssnssessisinennne. 100 eeeeererrasrreenensessaninas N.D.
TotrachiOrOBIRENE. .......coccerererrrersrssessnssrrrsramsanssmasaranesanes 100 eeeereeeeesneeeeree e N.D.
TOUBIIC.. oo eersssrassroescessbassmarassamsacrarrsbistrnmibbs st smasa s stassine 100 ceeeevereeeseceesarenesnsrasaaeas N.D.
1,1,1-Trichloroethane........coeeceerermvescomsnsnencansns £ 10, o 1R N.D
1,1,2-TrichIOrOethane.......cccoesimrmsmemsremsrnimsrensesasermesusnsaianes 100 et sssa e N.D
TrChIOTOBIRENE. ..ot et recane s+ n s en 100 e eire e N.D
TrichloroflUOrOMEtNaNE. ...\ oo e = oo e s 100 e e e e N.D
VINYE BCRLATE.. .. oo s , 100 e ND
VINYE CRIOFIGR. ..o s 100 e e N.D
TOAl XVIBNES . oviieiivireecicinieieies e ebsmis s, . 100 e e e N.D

Analytes recorted as N.D. were not present above the statea linmt of detection

SEQUOIA ANALYTICAL
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

v (415) 364-9600 » FAX (415) 364-9233

W%W” T e o S e
ZRESNA Cilent Project iD:  ARCO 276, Oakland Sampled: Oct 30, 199
: 3315 Almaden Expwy., Suite 34 Sample Descript:  Soil, 5-25.5-B6 Received: Qct 31, 199
*San Jose, CA 95112 Analysis Method: EPA 8240 Analyzed: Nov 8, 199
?Attentmn Joei Coffman Lab Number: 110-5932 Reported: Nov 12, 199
e T T e T e e e

VOLATILE ORGANICS by GC/MS (EPA 8240)

Anaiyte Detection Limit Sample Resuits
pa/kg pa/kg
ACELONG. ... ceveeensmeamesamceeersresssssrvesssssasssesrsssent s sssessnssarsnsansaes BOD eeeeeeeeeeeeveesersenrnnecasan N.D
B OIIZ B, e veeeserisueensasmrantssrensnsesmeseanrssrsvssrsrasamras e st esr bt ans 1 (10 T N.D.
Bromodichloromethane......ee.eeeereimiessessnssscssenssssssnnsnnes ) [0 U N.D
BT OTTIC O T e vveeraecesnesassessarnnsmanamsesssssesstassrarnessssssamrnnsnsinns 100 cerrecreeeeeentisrnsssnnnnens N.D.
BrOMOMEINANE. ...cveeseeererererseesessscenesissssrararsssnssniasissssansnins (10 U SUU N.D.
D B UEAIIONIE o e eeteeenesesssersneessssasssrssmmssressasnsasasasatssssssasasasinas BO0  ereeeeseeeevesermssisiessssaranins N.D.
Carbon diSUIIAR...........oeeeeeeereeereesisssreesstsssssrssmssnsensssssasssnss 100 eeereeereeeeverer e srssnsnees N.D
Carbon tetraChloride.......coccrevrenrserissmirnesesaemtiirsnesneinneas 100 eeeeeeenenerersreeenrererraens N.D.
ChIOIODENIZENE. c..eceeeverenrerreeereseressarsrasssssassassassensssnsrasssses A0 et N.D.
CHIOTOEINANE. ... cceceerstirsaresneserseenesssssrararsmasarassetsbomrressres 100 eeteeeecren e N.D.
2-Chioroethyt VINYl ther........c e 500 ceeeecerenreeceieinntnnieennee N.D.
G OTOIONT e meeeerserssarseossmsssssssasseesssissrsnsesnrantarsssasssssassens 100 ereerereeerrree et N.D.
ChIOTOMIELNANE. ce.eeeceeeeereseeneenrssesesesssaesessenssassssmssssssissases 100 eeevrerereereereeeeeseaennesess N.D.
DibromochioroOmMEthane.......ccocaciierirersaceseramsaraessessesans 100 ceeeemeerseerecee s nesnreras N.D.
1,1-Dichloroethane...........oecemrieecrrscsnserissessisnnsencansenns 2107 N.D.
1,2-DiChIOTOELNANE. ...oevrecrerrsrrsrtrsesarasssssrensesnsnsssesstsmssasins 100 seerecsmsreesmressnesssesnisnns N.D.
1,1-DichiOfOBtheNe.......cccorrverrienninreessssissesetnsn s sssenacnes 100 evereereerrrsssenereaastisaaseas N.D.
Cis-1,2-DichlOrOBthENe. ...ccucoeer et £ 1.« IO N.D.
trans-1,2-Dichloroethene.......ccereeecceimmicnnnennrsencanns 100 ererererereeeneeeesiiassnsienas N.D.
1,2-DichlOrOPIOPANE......eisrimsrrssrssssarerissasssasassssmerissrsnassns 100 e rnenasne N.D.
Cis-1,3-DIChlOrOPrOPENE. .....covvrvesvsccssrsinissssmsnsimsstsassonaans 100 ceeeeceeneeeesnennessananaenenes N.D.
trans-1,3-DiChiOrOpropene........o s ceecerncsssiississssnanansanas 100 s N.D.
ENYIDENZONE. c.cvucrsaecnnrrassssrmsnistossarsmmsnsssnsasmssnssssssasseasincns 100 e N.D.
D XA I e e veereeecsessmesenssenesnssrassessrrssssbesnansssensnnstosnssssess BOD ceeeeeeieeressninens N.D.
Methylene ChIONTE..........coreemressmerassaisressrresssnsssnsiscinses 200 eeerereeeeerenneeneensenrienes N.D.
A-Methyl-2-DENtaNONE.....ccrmrnracsemecserersmmamsaasssssssssosanasins 500 s N.D.
St‘,’-’ené evessasmsbosasessesneesreshessBEINEY renenaennaen 100 e rersr e rratesenns N.D.
1,1,2.2-Tetrachloroethane. ... sssa s 100 e N.D.
TotrachiOrOEINENE. ... oo ceeeerrraescesrsrssessassasssssnesssssssicss 210+ IO N.D.
T O UCIIE. .o evvveersversessassmssomsssssssessassmsanssmasssmssusrasansasasserssasans 100 eeeesseemeseserennnsnaires N.D.
1,1,1-Trichloroethane........coeeeveeesvimmemnnrannsssscnssannnas 100 eeeerrreresnnerenre s sinesans N.D.
1.1,2-TrichlOrOethane.......ccccorirenirmenrescscsssessssnressnrrassosassas 100 ceceereerreeseresasereesiasasans N.D.
TN OIGEINEIMIE. oo cvierreerre « evaeeen abrariirren e e e 10D e e N.D.
TrHeh OrGRUOIOMEINANE. . oirvvieeee crreamieeeees i 100 e N.D.
VINYE ACEIATE. ....ovvvriiniiee e coiiies e i 100 e e e N.D.
ViINyl CREOMIAB. ..ot 100 e e N.D.
TOtal XYIBRES . ooiiuiviriieec i+ i 100 e e s . N.D.

Analytes reponte as N O, were not present acove the stated limn of cetecticn

SEQUOIA ANALYTICAL
T it e
Mirxé Lee
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233

) R S G G e R
%RESNA Client Project ID: ARCO 276, Oakland Sampled: Oct 30, 1991
%53315 Almaden Expwy., Suite 34  Sample Descript:  Soil, $-35.5-86 Received: Oct 31, 1931
#8an Jose, CA 95112 Analysis Method: EPA 8240 Analyzed:  Nov 8, 1991
“Attertion: Joei Coffman Lab Number: 110-5933 Reported:
VOLATILE ORGANICS by GC/MS (EPA 8240)
Anaiyte Detection Limit Sample Resuits
pa/kg pa/kg
ACEUIOME..ceeeencrtoesssesnssrsresamratsssisssansssssrrasassstasessyseasssasseases BOO evveeerveresscormrssesississsnnens N.D.
BONZENE...cccererercrermasssrassrosssersssarans . - 100 eeeecesnrseerasssasnrananens N.D.
Bromodichloromethane............cc.cevevisansesscsscssnsssersssianan 100 eereererssseeereessinisninsians N.D.
Bromoform eeeoresseetesaseessenssraoarebistasaaeeanea R T e e atans 100 eeeeeestremee s ssisassnans N.D.
BroOmMOMEINAIE.........civeersertnseramsoasbrsnssmrsisetsassrssassasrassssasans 100 e N.D.
D BULANOMB. ....oeesseeseesroeremeesssmssrssssbississarasvasasnssosssssessarsrasns BOO  cevvreesreseesecessssseseressmnnns N.D.
Carbon diSUlfide. ........ovevrerceerrisrmseriersssrsassnsnsansnensenanee 100 eeereceeescssaversessesneanenene N.D.
Carbon tetrachlOne. ....oeeeeerreceressmsrsresnnrssesssassnmrmsssisnanss 100 seeesveeeersenseseee s ernens N.D.
CHIOMODENZENG. ...oeve v rrvrsssmssssssressarsassnsnssassssssssisssassnias 100 ereceesssssmsssssessissnssseseans N.D.
CHIOTOBINANE. .....eeocereeeveneererrssseseresanarnsssasssbessarassnsnsnasens 100 s et N.D.
2-Chigroethyi vintyl ther..........coweecreerencvsnisiiissccssienes BOO  ceeeeeececeesensrnsnnnnns N.D.
Chloroform........ eevereeevseesssasesebissbessatssreredsassnntesrsranaras 100 cseeesessieersssssssssssnsnnenns N.D.
ChIOTOMEINANE. .. ..cvovrmenrerermrreseresrsrmsssssasssnnsasacsanssasmsassn 100 ceeeererereresseersenesssianiinees N.D.
DibromochlorOmMEthANE. .. .ccceecearsrrrsrrmssnsssssssessnrssassasares 100 e ssene e eaneas N.D.
1,1-DichlOrOetNANE......ccvemecraersrsremsrsmsrscsssssasssansnsesasacasnins 100 e anens N.D.
1,2-DiChIOrOBINANE.....ccvvrrrrenrirecesmseseasisnssnessasassssanrnones 100 s snsncenanenanas N.D.
1,1-DIChIOTOBINENE... .o vereanenereccnnseranrsnsnensssssenasr st rens 100 ereeererccerestsses et N.D.
Cis-1,2-DiChIOrOethENE. . ..voueuieiarseeersesrrsssressesannensncrnseacs 100 e N.D.
trans-1,2-DichlOroethene..... .. eeesensssseissssissrsssenenenns 100 eeereerrerseeneererissns s N.D.
1,2-DiChIOTOPIOPANE. ...cecurremrmrsersrscrerssssssissasasansrassascasases 100 et N.D.
Cis-1,3-DiChIOTOPIOPENE.....cevcvenerersiarerssnsencsssissanrasasesanes 100 ceeeveeersrsseseseressstasnnnanes N.D.
trans-1,3-Dichioropropene........coorrcsccssnsssmnisnsssesccnas 11,0 U SPOO N.D.
Ethylbenzene.. reneerertasmsesecasensasaret st seanss 100 s N.D.
D HEKATIOTHS. «...ceovvssssessmessmmesssesssssssrsssmamensassenasssssassessasasass 500 . N.D.
Methylene ChioNd. ...oeveereremsraermscrsssrsssesassessosnnsrissassasianaas 200 e N.D.
4-Methyl-2-DeNtanone.......ceueemererisernrasinssssssasensassasasissnns BOO  eecersessncenrreessenenenansnnens N.D.
L33 4T colc ARSI - 100 crsirenssreess s N.D.
1,1,2.2-Tetrachloroethane........eecicicmnsrenessrnssscsnens 2] 2o T, . N.D.
TetrachlOTOBNENA. .. .......oceemeerseseeimsenstransstssnssssnsnnssisnasis 100 e N.D.
TOIIBNE. coeee e e emrenneseasmrasnrsnees reseveseasassnesasasrasenasnrensent 100 N.D.
1,1,1-TrichioTOBLNANE........cresereesesssssssnsimrssenastosasassanass 100 eveererseerrsseesoasemeesesssonsn N.D.
1,1,2-Trichloroethane............cooeeerersmssnssssrnnnesssssnenncs 100 eereeeeeesseereenersaseenaenaes N.D.
REs ol [oie01=01 = 0] T DU O PO URO PR SPRPPIRT RIS 100 e e N.D.
TrichloroflBOromMEetnaNE. .. ... i i o, 100 e e N.D.
ViIRY! CEBIATE. ... s 100 N.D.
VINYl ChIOMTE. e e s 100 e e N.D.
TOtal XYIBNES . oot 100 e N.D.

Anaiytes reponted as N D, were nct present abeve the statea limit of detecticn

SEQUOIA ANALYTICAL

’J;DLQM A uﬁ/
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SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

v (415) 364-9600 » FAX (415) 364-9233

T A R e S S

gR’E‘SNA Client Prc:]ect 6 AHCO 576, Oaldand Sampled: ~ Oct 30, 1991

§3315 Almaden Expwy., Suite 34 Sample Descript: Soil, 8-51-B6 Received: QOct 31, 1991

@‘San Jose, CA 95112 Analysis Method: EPA 8240 Analyzed:  Nov 8, 1991

xAttentlon Joel Coffman Lab Number 110-5834 Reported: Nov 12. 1991
45 45 i R Y B e U LR R o

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
pa/kg pg/kg
AU CEEOTIB s vermmeesamessrerssrrrossenssassesens sssssssanssanssaarsssissmmssnsss BOO eceecereeeeerirsrersnnreasstnies N.D.
B ONIZENIB e ecvreereeneeeronennsonrarsrasssnensnsssasssssstssspassssasassst ianasiasnas ) [ 1]+ VUV O ORI N.D.
BromodichloromMEethane........ccoveeecrensirsnesirnssssnessssmsessioras 100 eeeveceen et ennnnene N.D.
BrOMIOIOIT et ieticsreerreessesessassssansssserssssenassrnrsnssassstnssssaseens 100 eeeeeeernrr e s tantneeans N.D.
Bromomethane. teeseressameeessiesnbeessssseesaneaaannabrntesansstes 100 ceeeeeceecrereseneerrrereraes N.D.
D BULANONIE. c.cvveeeeeeeesneersnensneeresrssrans omsastsresbasassnssatesssssssrine L7 2 JUR N.D.
Carpon GISUIE. ..ot eiis s ine e st ens 100 ercerre i N.D.
Carbon tetraChlONdEe. ...coou vt iemerereersss s rrsaessrressarasans 100 e rss et N.D.
ChIOTODBNZENE. c.cveviemeereervenseresesssessrsssrsnmsssssssnessessinsassnss 100 eeeevrrreereeerere st N.D.
CHIOTOBINANE. «.coeeeeeeeeeeemeerassesnnseeerrerssssstssessessnsmtras sarenses 100 eeeeeecrerereesenseereenreanens N.D.
2-Chioroethyl vinyl ether..........ccvmriesensrenscsssssissiins BO0 e N.D.
Gl OrOTOM e ceestssnssresrcessnesssnrassressesesenmssrsmesmrassarsssneresnassse 100 e rseranses ND.
ChHIOTOMENANG......civeessrsssmamessernsiisssssssessrassesnssssstsssssosnans 100 oerreereresanr et N.D.
Dibromochloromethane.........vccerreerersmsssssssrassesscesacens 100 eeeeeeerrrreseenevrrrenresnenes N.D.
1,1-DichlOroethane.........ccccovircerenmnnmninssscarssessssasasesiesnenee £ [1; 0 [ TURUUONRION N.D.
1,2-DichlOroBthane........c.ccoeevveeerarsenssnnenmssssssssnssosessnaens 100 et N.D.
1,1-DichlOrOBtRENEA.....corvereriiamirissransrssesesnsssssssamarssneaneas 100 e e N.D.
cis-1,2-Dichloroethene.........coenercnssscneininscrinens 2 [+ 0 ORI N.D.
trans-1,2-Dichlorogthene.........coeennreerescessererresannes 100 et enneenes N.D.
1,2-DiChIOTOPIOPANE....oosecesrsrirmesersrnsarssssssersasssssssnssvassenes 100 et N.D.
cis-1,3-DichiOTOPIOPENE......ccerierrrrnireracssens s sasannnass 100 e N.D.
trans-1,3-Dichloropropene..........coveerecscncnnscrniaesinines 100 eeeeereeeeeseesses et nenenaes N.D.
Ethyibenzene 8 [0 VOO N.D.
D HOYATIOTIE. ccctesssrssansanansresenssrvessssamanessasesssarassnasssssrsssssses SO0 rrreeseesssssssasesesaan N.D.
Methylene Chlofida.......vueervevssussssemnissmnnssssrrnssessacenes 200 e N.D.
4-Methyl-2-pentanone...........ccceveese BOO s N.D.
Styrans. ... 100 eeeeeeeeeeeessnernsemsansnsenns N.D.

1,1,2.2-Tetrachloroethane.
(Tetrachioroethenezi: ,
Toluene reemseseasssecsssssarsesareresnasievane
1,1,1-Trichloroethane...........cocoreieererecssccrisisesssessiscnens
1.1, 2-Trichloroethane...........ccooiemcercnssssesemrarcerenaes
TrchlOrOBINENE. et e
Trichlorofluoromethane....... oo - oo v e e
VINYl BCBLATE. ...eviivieii s e
VINYE CRIOAER. o evveerece et .
TOtal XVIBMES oo it e

Analytes reported as N.D. were not present above the stated imit of getecuon

SEQUOIA ANALYTICAL
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SEQUOIA ANALYTICAL

680 Chesapeake Drive =« Redwood City, CA 94063

v (415) 364-9600 « FAX (415) 364-9233

TRESNA e llont Project 1D: - ARCO 276, Oakland
g.?.315 Almaden Expwy., Suite 34  Method (units):  EPA 8240 (ug/L. purged) Q.C. Sample Dates

T. Fowler
VBLK110491

QUALITY CONTROL DATA REPORT

Matrix Conc. Matrix Spike
Conc. Spike Matrix  Duplicate Relative

Sample Spike Conc. Matrix % Spike % %
Analyte Conec. Added Spike Recovery Duplicate Recovery Difference
1,1-Dichioro- N.D. 50 50 100 51 102 2.0
ethene

Trichloroethene N.D. 50 55 110 56 112 1.8
Benzene N.D. 50 48 96 50 100 4.1
Toluene N.D. 50 54 108 53 106 1.9
Chlorobenzene N.D. 50 54 108 56 112 3.6
SEQUOIA ANALYTICAL % Recovery Conc. of M.§ - Canc. of Samole X 100

Spika Conc. Added

/\ ~
f,m{\l" | d/m 6{ ééé/ Relative % Difference Conc. of M 8. - Conc. of M.S.0. x 100
‘Matia Lee

(Conc.of M5, + Conc.of MS.D.) /2

Ptoject Manager 1105931.ARR <8>



1CO Products Company £}
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0 Facullty v ol -] é

{Cfl:;'cnlly) OcJII{,LQAuJ

Task Order No.

216~ 1=

Chain of Custody -

Project manager

{Consullant)

TJoel (Oﬁmay'

08 snginaar Ch\i LL LC(/\ A7 f/{/

Telepho

(ARCO) qﬁ\ﬁ""‘tl 24N

Telephone no
{Consullant)

(o264 ~-"12>

(Uos)2ey-24>5

Laboratory name
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