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INTRODUCTION

At the request of ARCO Products Company (ARCO), RESNA Industries, Inc. (RESNA)
performed a subsurface environmental investigation and aquifer pump test at ARCO Station
2035, located at 1001 San Pablo Avenue in Albany, California. This investigation was
initiated in response to the results of previous investigations conducted at the site. The
purpose of this investigation was to further delineate the lateral and vertical extent of
hydrocarbons in the subsurface soil, to investigate the possible impact to first-encountered
groundwater, to evaluate the gradient of the first encountered groundwater beneath the site,
and to collect hydrologic data necessary for evaluation of the feasibility and design of future
remediation systems.

The work performed for this investigation included performing research for water supply and
monitoring wells within a v-mile radius of the site, performing a records research to identify
potential secondary sources for hydrocarbons detected in soil and groundwater at the site,
drilling four soil borings, collecting and describing soil samples from the borings, installing
and developing one 6-inch and three 4-inch diameter groundwater monitoring wells in the
borings, measuring groundwater levels, sampling groundwater from the monitoring wells,
laboratory analysis of selected soil and groundwater samples, surveying wellhead elevations,
performing an aquifer pump test, and preparing this report presenting field procedures,
results and conclusions. This work was performed as outlined in the RESNA/Applied



Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02

GeoSystems (AGS) Work Plan (AGS, April 29, 1991), and Addendum Two to Work Plan
(RESNA/AGS, September 24, 1991),

SITE DESCRIPTION AND BACKGROUND
General

ARCO Station 2035 is an operating service station located southeast of the intersection of
Marin and San Pablo Avenues at 1001 San Pablo Avenue, Albany, California. The location
of the site is shown on Plate 1, Site Vicinity Map. The site is a relatively flat, asphalt-and
concrete-covered lot.

Four underground gasoline-storage tanks were excavated and removed from the site in July
and August 1991, including one 6,000-gallon underground gasoline-storage tank (T1), two
4,000-gallon underground gasoline-storage tanks (T2 and T3), and one 10,000-gallon
underground gasoline-storage tank (T4). A 550-gallon waste-oil tank was removed from the
site in 1977 during ARCO’s conversion of the station to a mini-market. The removed
gasoline-storage tanks were replaced with four 10,000 gallon gasoline-storage tanks {T1
through T4). The approximate locations of the underground storage tanks (USTS), former
waste-oil tank, and other pertinent features at the site are shown on Plate 2, Generalized
Site Plan.

Regional and Local Hydrogeology

ARCO Station 2035 is located within the East Bay Plain in the north-central portion of the
Berkeley Alluvial Plain (Hickenbottom and Muir, 1988). The active Hayward Fault is
approximately 2 miles east of the site. Helley et al. (1979) mapped the earth materials
underlying the site area as older Quaternary alluvium deposits composed of a heterogeneous
mixture of poorly consolidated to unconsolidated clay, silt, sand and gravel. The site is less
than 1,200 feet north of the Codornices Creek and approximately 1 mile east of Fleming
Point on the eastern shoreline of the San Francisco Bay. The direction of groundwater flow
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in the vicinity of the site is inferred to be to the west-southwest, based on regional and local
topography and drainage patterns.

WELL RESEARCH

Information regarding water wells in the vicinity of the site has been researched and was
provided to RESNA by the Alameda County Flood Control and Water Conservation District
(ACFCWCD).

The research was performed for the area within Y-mile radius of the site in order to
evaluate groundwater usage in the vicinity of the site. Records exist with ACFCWCD for
10 wells within ¥-mile of the site; three cathodic protection wells, three monitoring wells,
and four test wells. Locations of wells within the ¥2-mile radius of the site are shown on
Plate 3, Well Location Map.

Two of the cathodic protection wells belong to Pacific Gas and Electric (PG&E) and are
120 feet deep. One is located Y4-mile north of the site and the other Y2-mile southeast of
the site. The third cathodic protection well belongs to Exxon Qil Company. It is
approximately 50 feet deep and is located approximately 1,500 feet north of the site. All
monitoring and test wells belong to Shell Oil Company, and are located approximately 500
feet north and directly across Marin Avenue from the site. Monitoring wells are
approximately 12 feet deep and depth-to-water (DTW) in the wells is approximately 8 feet.
Test wells range in depth from 14 to 16 feet below ground surface and DTW is
approximately 6 to 12 feet.

PRELIMINARY RECORDS RESEARCH

A records research of the City of Albany Fire Department and ACFCWCD files to locate
possible secondary sources for hydrocarbons detected in the soil and groundwater at the site
was performed. The information gathered from the record research identified four facilities
upgradient, crossgradient and downgradient from the subject site. The closest secondary
sources to the subject site are: (1) Shell service station located at 999 San Pablo Avenue,
Albany, California, (2) Nickson Auto Repair located at 1111 San Pablo Avenue, Albany,
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California, and (3) Foreign Auto Center, 1197 San Pablo Avenue, Berkeley, California. The
fourth secondary source is E.C. Buehrer and Associates, Inc. located on the Eastshore
Highway, Albany, California. These potential sources of petroleum hydrocarbon impact are
all within 1,500 feet of the subject site, and have a history of known leaks or spills. This
information was gathered from verbal communication, file, and record researches and is
presented in the References portion of this report.

PREVIOUS WORK

Previous subsurface environmental investigations which were performed at the site are
summarized in Appendix A.

FIELD WORK
Drilling

Field work at the site was conducted in accordance with the field protocol and the Site
Safety Plan (RESNA, June 24, 1991). A description of the field methods 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, Well Construction Permit. On
October 14 through 16, 1991, four soil borings (B-8 through B-11) were drilled and four
groundwater wells (RW-1, and MW-1 through MW-3) were constructed in the borings to
further evaluate the presence and extent of gasoline hydrocarbons in soil and groundwater
beneath the site and to collect hydrologic data necessary for evaluation of aquifer
characteristics. Soil boring B-8 was drilled northwest (downgradient) of the former
underground gasoline-storage tanks and converted to a 6-inch diameter groundwater
monitoring/recovery well (RW-1). Soil boring B-9 was drilled northeast (crossgradient) of
the former gasoline-storage tanks and converted to a 4-inch diameter groundwater
monitoring well (MW-1). Soil boring B-10 was drilled northwest (downgradient) of the
northern end of the western service island where the concentration of 4,200 parts per million
(ppm) of total petroleum hydrocarbons as gasoline (TPHg) was encountered in the soil
sample collected from the product line trench during a previous investigation, and a 4-inch
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diameter groundwater monitoring well (MW-2) was constructed in the boring. Soil boring
B-11 was drilled in the location of the former waste-oil tank and converted to a 4-inch
diameter monitoring well (MW-3) to evaluate the presence and extent of possible gasoline
and waste-oil impaction in the soil and groundwater at this location. The locations of the
borings/wells are indicated on Plate 2.

Soil Sampling and Description

A total of 27 soil samples were collected from the soil borings B-8 through B-11 for
description and possible laboratory analysis. 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 borings is presented on the Logs of Borings, Plates
5 through 12. Soil samples from borings were collected at intervals of 5 feet or less from
the ground surface to a depth of 30.5 feet in boring B-8, 313 feet in boring B-9, 33 feet in
B-10, and 34 feet in B-11. Sampling procedures are described in Appendix B. Field
measure of organic vapors were also measured with an organic vapor meter (OVM) which
provides a qualitative only field analysis of organic vapor content from selected soil samples.
OVM readings are also shown on the boring logs.

Monitoring and Extraction Well Construction and Development

A recovery well (RW-1) was constructed in boring B-8, and three groundwater monitoring
wells (MW-1 through MW-3) were constructed in borings B-9 through B-11, respectively.
The recovery well RW-1 was completed with 6-inch-diameter, Schedule 80, polyvinyl
chloride (PVC) casing. The groundwater monitoring wells MW-1 through MW-3 were
completed with 4-inch-diameter, Schedule 40, PVC casing,. Well casings were set in the
wells RW-1, and MW-1 through MW-3 to depths of approximately 26, 30, 29, and 32.5 feet
below ground surface, respectively, The screened casings for the monitoring wells consist
of 6-inch-diameter (RW-1) and 4-inch-diameter (MW-1 through MW-3), 0.020 inch-wide
machine-slotted PVC set from the total depth of the well to approximately 11, 15, 20, and
12.5 feet below the ground surface in RW-1, and MW-1 through MW-3, respectively. Blank
PVC casing was set from the top of the screened casing to within a few inches below the
ground surface. The monitoring wells were developed on October 25, 1991, to remove fine-
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grained sediments and allow better communication between the water-bearing zone and the
groundwater monitoring well. Details regarding well construction and development are
described in Appendix B.

Groundwater ¥evel Measurement and Sampling

Recovery well RW-1 and groundwater monitoring wells MW-1 through MW-3 were
monitored on October 29, November 7, and November 14, 1991. DTW were measured in
the groundwater monitoring wells and water samples were collected and visually inspected
for floating product. Groundwater monitoring wells MW-1 through MW-3 were purged and
sampled on October 29, 1991. Samples were submitted to a State-certified laboratory in
accordance with Chain of Custody protocol. Recovery well RW-1 was not sampled due to
the presence of a sheen of floating product in the well. Appendix B contains a description
of subjective analyses and groundwater sampling procedures.

On October 29, 1991, the wellheads for the new and existing groundwater monitoring wells
were 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. Groundwater elevations for the wells without floating product were
calculated by subtracting the measured depth-to-water from the elevation of the wellhead
top of casing. Groundwater elevation for the recovery well RW-1, which contained product,
was calculated by multiplying the product thickness in feet by an average product to water
conversion factor of 0.8. The result is then subtracted from the original DTW measurement.
The groundwater elevation in the recovery well RW-1 was then calculated by subtracting the
corrected DTW from the wellhead elevation.

Pumping and Recovery Tests Methods

A step-drawdown test was performed on November 7, 1991, to determine the optimum
pumping rate at which to perform the aquifer pump test. The well could easily sustain a
pumping rate of 1 gallon per minute (gpm), with a drawdown of 2.7 ft after one hour of
pumping. At 2 gpm, the drawdown in well RW-1 was 8.7 ft after 1 hour. It was proposed
that this rate would be slightly too high for the long-term test and a pumping rate of 1.7
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gpm was selected for the constant discharge pumping test. The pumped water was stored
in a 4,000 gallon Baker tank which remained onsite for the duration of the aquifer pump
test.

An 18-hour pump test and 6-hour recovery test were conducted on November 14 and 15,
1991. Water levels and thickness of free product were measured prior to start of the test.
Recovery well RW-1 was used as the pumping well, and wells MW-1 throngh MW-3 were
used as observation wells. Well RW-1 was chosen as the well to be pumped because of its
location within the area just downgradient of the former gasoline-storage tanks. It is the
proposed well to be used for future groundwater extraction at the site. A submersible pump
was utilized for the test and the pumping rate was adjusted by a valve on the discharge hose.
The discharge rate was checked with the use of a calibrated 1-gallon bucket and stopwatch.
The discharge water was contained in the 4,000 gallon Baker tank temporarily placed onsite.
Pumping continued approximately 18 hours, with a total discharge of 2,500 gallons, which
were properly disposed by a licensed waste hauler under manifest and the 4,000 gallon
Baker tank was removed within one day after the end of the pumping test. A copy of the
manifest is included in Appendix E, Waste Manifest Forms.

Water level readings were measured at 30-minute intervals during the duration of the test
and during the recovery portion of the 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-3. Well RW-1 was
initially pumped at a rate of 1.64 gpm. However, clogging of the valve and flowmeter
caused the time-weighted average for the pumping rate to be closer to 1.58 gpm. Greatly
increased drawdown was temporarily observed in RW-1 after 335 minutes of pumping when
petroleum product was being pumped temporarily from the well. The water level in the
well recovered after a few minutes when the product had cleared the pump and line. This
free product presumably came from within the confined aquifer because floating product on
the free water surface within the well casing was at least 6 feet above the pump intake.




Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California _ 69036.02
LABORATORY METHODS

All soil and water samples were preserved as required by the applicable analytical method,
as proposed in the Addendum Two to Work Plan, 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 borings B-8 through B-11 were analyzed in accordance with
ACHCSA requirements for the gasoline constituents benzene, toluene, ethylbenzene, total
xylenes (BTEX) and TPHg using modified Environmental Protection Agency (EPA)
Methods 5030/8015/8020. Soil boring B-11 was drilled in the vicinity of the former waste-
oil tank and soil samples collected from B-11 were also analyzed for cadmium, chromium,
lead, nickel, and zinc using EPA Methods 6010 and 7421, halogenated volatile organics using
EPA Method 5030/8010, total petrolenm hydrocarbons as diesel (TPHA) using EPA Method
3550/8015, and total oil and grease (TOG) using Standard Method (SM) 5520 E&F. The
soil samples were selected for laboratory analysis based on:

0 Location above first-encountered groundwater;

0 Location in a potential confining or perching layer below first-
encountered groundwater;

0 Areas where the presence of gasoline or waste oil hydrocarbons
was suspected;

0 At 5-foot intervals and/or change in stratigraphic units, as recommended by
California Department of Health Services (DHS) guidelines.

Water Samples

Water samples obtained from the wells MW-1 through MW-3 and RW-1 were analyzed in
accordance with Alameda County Health requirements for BTEX and TPHg by modified
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EPA Methods 5030/8015/8020. Monitoring well MW-3 was also sampled for lead by EPA
Method 3010, cadmium, chromium, nickel, and zinc by EPA Method 200.7; volatile organic
compounds (VOC) by EPA Method 624, and total oil and grease by SM 5520 B&F.

FIELD WORK RESULTS

Drilling Observation

The earth materials encountered at the site consisted primarily of silty to gravelly clay and
silt interbedded with clayey to silty sand and silty to sandy gravel. Silty to sandy clay and
gravelly silt was encountered in the borings B-8 through B-11 immediately below the
baserock and extended to the depths of approximately 12 to 15 feet. Below this material
clayey to silty sand (interbedded with silty to sandy gravel in borings B-9 and B-10) was
present in all borings to the depths of approximately 26 to 30 feet. The groundwater in
borings B-8 through B-11 was first encountered within this clayey to silty sand at a depth of
19 to 23 feet below ground surface and stabilized at a depth of approximately 11 to 11% feet
below the ground surface. A stratum of silty clay which can be a perching or confining
layer, was encountered in boring B-8 between 26 and 29 feet below ground surface and in
borings B-9 and B-10 at the depths 29 and 28 feet, respectively and extended to the total
depths of the borings (31% and 33 feet, respectively). In boring B-11, clayey to silty sand
was underlain by silty to sandy gravel with only a small (% foot thickness) lens of silty clay.
Boring B-11 terminated at the depth of 34%; feet below ground surface. These data are
sumnmarized in the logs of borings, Plates 5 through 12. Graphic interpretation of the soil
encountered beneath the site during this investigation and previous investigations is shown
on the geologic Cross Sections A-A’, B-B’, C-C’, and D-D’ (Plates 13 through 16). The
locations of the geologic sections are shown on Plate 2,

Field OVM measurements of soil samples from boring B-8 ranged from nondetectable up
to 5,681 ppm. OVM readings for soil samples collected from boring B-9 ranged from
nondetectable to 3,232 ppm. The OVM malfunctioned at 15 feet below ground surface in
B-9 and did not function during the drilling of B-11. OVM readings for soil samples
collected from boring B-10 ranged from nondetectable to 274 ppm. OVM readings are
shown on the boring logs (Plates 5 through 12) in the column labeled PID (photoionization
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detector). Field observation of product odor or stain was used to help determine the
selection of soil samples for laboratory analysis during the interval the OVM malfunctioned.

Subjective Groundwater Analyses

Monitoring well RW-1 contained a sheen and after development, 0.06 feet of floating
product was observed on October 29, 1991. The remaining wells contained no floating
product or hydrocarbon sheen. Subjective analyses results for floating product in
groundwater are included in Table 1, Cumulative Groundwater Monitoring Data.

Groundwater Gradient

The groundwater gradient evaluated for the first-encountered groundwater at the site and
based on groundwater elevations obtained from wells MW-1 through MW-3, and RW-1, is
approximately 0.01 (1 foot vertical drop in 100 feet horizontal distance) with the
potentiometric surface diverging to the northwest and southwest along a potentiometric axis
trending to the northwest. Depths to groundwater and groundwater elevations are reported
in Table 1. Plate 17, Groundwater Gradient Map, is a graphic interpretation of the
groundwater elevations measured on October 29, 1991, This interpreted gradient is
consistent with the gradient on November 14, 1991, in respect to approximate groundwater
flow direction. The groundwater elevation contours diverged from the axis on October 29,
1991, and converged on November 14, 1991. Local commercial pumping could influence
the fluctuation of the gradient.

Pumping and Recovery Test Results

Prior to the pump test on November 14, 1991, groundwater elevations were again monitored
and are reported for time zero in Table 2, Groundwater Level Measurements During The
Pump Test. A sheen of floating product was found in monitoring well RW-1 prior to
starting the test. Floating product was encountered in RW-1 during the course of the test.

After the step-drawdown test was completed on November 7, 1991, and an initial pumping
rate and pump size was determined, an 18-hour pump test and 6-hour recovery test were

10
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conducted on November 14 and 15, 1991, Groundwater recovery well RW-1 was used as
the pumping well, and monitoring wells MW-1 through MW-3 were used as the observation
wells. Based on the step-drawdown test, well RW-1 was initially set to pump at a rate of
1.7 gpm (= 327 ft*/d). However, the problems which appeared to be related to clogging of
the valve and flowmeter caused the pumping rate to decline necessitating readjustment of
the valve. The time-weighted average for the pumping rate was 1.58 gpm. The time-
weighted average for the pumping rate for the early portion (first 330 minutes) of the test
was 1.64 gpm. During times when the pumping rate would decrease, the water level in RW-
1 would slightly recover. The pressure response to water level rise in RW-1 was transmitted
quickly to the surrounding observations wells due to the confining nature of the aquifer, and
small rises could be seen in those wells also. Increased drawdown was temporarily observed
in RW-1 after 335 minutes of pumping when petroleum product was being pumped
temporarily from the well. The water level in the well recovered after a few minutes when
the product had cleared the pump and line. This free product presumably came from within
the confined aquifer because floating product on the free water surface within the well
casing was at least 6 feet above the pump intake.

Data from manual measurements for drawdown as a function of time from RW-1 for the
pumping portion of the test are reported in Table 2, Groundwater Level Measurements
During Pump Test. The values obtained with the pressure transducer/datalogger were close
to the values obtained manually, with the exception of the pressure transducer in well MW-3
which gave readings which were 15-20% greater than the manual readings. Manually
obtained data as a function of time for the three observation wells are presented on plates
18 through 20. Because of a decline in pumping rate later in the test, the semilogarithmic
plots do not produce straight lines. The pumping rate was relatively constant for the first
330 minutes of the test. When only the early data are plotted (Plates 21 through 22), the
data more closely define straight lines on a semilogarithmic plot. Table 3, Groundwater
Level Measurements During Recovery Test, presents groundwater elevations during the
recovery test. Plates 24 through 26, Groundwater Gradient Maps, are graphic
interpretations of groundwater elevations prior to the pump test, at the end of the pump
test, and at the end of the recovery test. Table 4, Groundwater Elevations Prior To The
Pump Test, At End of The Pump Test, And At End of Recovery Test, summarizes

11
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groundwater elevations at the beginning and end of the pump test and at the end of the
recovery test.

Data Analysis

‘The drawdown data for the observation wells were analyzed using the Jacob Method (1950)
approximation for the Theis (1935) equation.

For the Jacob approximation, the transmissivity (T) was calculated as
T=23Q/[4xs]

where the discharge (Q) was 1.64 gpm and "s" is 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,
Parameters used in Calculations, Transmissivity and Storativity Values Obtained. The
storativity (S) was calculated as

§$=225Tt, /12

where "t," is the x-intercept for the pumping data and "r" is the radial distance from the
pumping well to the observation well (Table 5). The drawdown data for the observation
wells MW-1 through MW-3 analyzed using the above equations yielded approximations of
the transmissivity values from 107 to 164 square feet per day (ft*/d) and storativity values
from 0.00026 to 0.000065 (Table 5).

Recovery data for the pumping well indicated that the well recovered to close to its initial
water level (96% recovery) at the end of the recovery test. Water levels recovered
approximately 80% in the observation wells. The piezometric surface of the confined
aquifer had returned to a configuration very similar to the configuration prior to the
commencement of pumping, with the hydraulic gradient and flow direction almost identical,
as seen in Plates 24 (before pumping) and Plate 26 (after recovery).

12
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The thickness of the shallow, confined, water-bearing zone appears to be on the order of
eight feet. This was determined from depth to first encountered water down to the
underlying clay layer for wells RW-1, MW-1, and MW-2. The limits of the water-bearing
zone are less clear in the boring log for well MW-3. The average transmissivity, 91 ft?/d,
when divided by the aquifer thickness of 8 ft gives a hydraulic conductivity of 12 ft/d. This
is typical of a fine to medium sand aquifer and appears somewhat too high for the clayey
sand material found at the site. The average storage coefficient determined with the
observation well data is what might be expected for a confined aquifer, further
substantiating that the aquifer is confined.

As observed at one point in the course of the test, well RW-1 should be capable of
recovering free petroleum product which may be trapped within the confined water-bearing
zone, as depicted by the Groundwater Drawdown Map At End Of Pump Test, Plate 27.

The steady-state zone of capture (Bear, 1979) for this well can be estimated for a pumping
rate (Q) of 2.0 gpm (= 385 ft’/d), a transmissivity (T) of 91 ft*/d, and the observed
hydraulic gradient (dh/dl) of 1.2 x 102 The width (w) of the zone of capture up-gradient
of the recovery well location is 353 ft and the distance to the down-gradient stagnation point
(r) is 56 ft.

w = Q/T(dh/dl) = 385 £*/d / [91 f2/d (1.2 x 107)] = 353 ft

r = Q/2%T(dh/dl)
= 385 f°/d / [2 (3.1416) 91 ft%/d (1.2 x 10?)]
= 56 ft

This predicted zone of capture is depicted in Plate 28, Predicted Zone of Capture For RW-
1. Tt is sufficiently large to capture the majority of the impacted groundwater and floating
product at the site, primarily in the northern half of the site and offsite at the north and
northwest property lines.

13
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RESULTS OF LABORATORY ANALYSES

Soil Samples

Table 6, Results of Laboratory Analysis of Soil Samples, summarizes laboratory analytical
results of selected soil samples. Concentrations of TPHg and BTEX in the soil samples
collected from the soil boring B-8 ranged from nondetectable (collected from the depth of
6 feet below ground surface) to 240 ppm of TPHg and 16 ppm of total xylenes in the sample
collected at a depth of 30 feet below ground surface in boring B-8. Laboratory analyses of
soil samples collected from boring B-9 reported nondetectable concentrations of TPHg and
TEX for samples collected from the depths of 16 and 31 feet below ground surface, and up
to 25 ppm of TPHg and low concentrations of BTEX (up to 1.8 ppm) in the samples
collected at the depths of 6 and 10% feet below ground surface. Laboratory analyses of soil
samples collected from soil boring B-10 reported nondetectable concentrations of TPHg and
BTEX with the exception of the sample collected at the depth of 13 feet, which contained
4 ppm TPHg and up to 0.16 ppm of BTEX. Laboratory analyses of scil samples collected
from soil boring B-11 adjacent to the former waste-oil tank pit reported nondetectable
concentrations of TPHg and BTEX, with the exception of the sample collected at the depth
of 11 feet below ground surface, which contained 110 ppm of TPHg and 0.27 ppm total
xylenes. Concentrations of TPHd in the soil samples collected from this boring ranged from
nondetectable to 71 ppm, and TOG ranged from 43 to 80 ppm. Of the 29 VOCs tested in
the four samples collected from B-11, all were nondetectable. Soil samples from boring B-
11 also reported nondetectable concentrations of cadmium, and background concentrations
up to 80 ppm chromium, up to 7.7 ppm total lead, up to 97 ppm nickel, and up to 69 ppm
of zinc. The determination of background heavy metals concentrations are based on data
contained in Lindsay, 1979 and Scott, 1991. Chain of Custody forms and copies of
laboratory reports for soil samples are included in Appendix F of this report.

Water Samples

Laboratory analytical results for water samples reported TPHg concentrations of 620 parts
per billion (ppb) in the sample collected from monitoring well MW-1, 32 ppb in the sample
collected from MW-3, and nondetectable concentrations in monitoring well MW-2. BTEX
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Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02

was detected in concentrations of 76 ppb, 69 ppb, 15 ppb, and 60 ppb, respectively in the
sample collected from monitoring well MW-1 and at lower concentrations in the samples
collected from wells MW-2 and MW-3. Benzene concentrations exceeded the State
Maximum Contaminant Level (MCL) in wells MW-1 through MW-3, and most likely in
RW-1 which exhibited a hydrocarbon sheen and was not sampled. Ethylbenzene and total
xylenes concentrations were within MCLs, and toluene concentrations were below
recommended drinking water action level (DWAL) in all wells. A nondetectable
concentration of TOG (less than 5,000 ppb) was reported in the groundwater sample
collected from groundwater monitoring well MW-3 located near the former waste-oil-storage
tank. All 37 VOCs tested were nondetectable in well MW-3. The results of laboratory
analyses of water samples are summarized in Table 7, Results of Laboratory Analyses of
Water Samples. Chain of Custody records and laboratory analyses reports are included in
Appendix F.

DISCUSSION OF RESULTS

Hydrocarbon Impacted Soil

The presently interpreted extent of hydrocarbon impacted soil beneath the site is presented
on the Geologic Cross Sections, Plates 13 through 16. The majority of gasoline
hydrocarbons in the soil at the site appear to be concentrated 10 to 15 feet below ground
surface, except in B-8/RW-1 where TPHg was detected down to more than 30 feet within
the saturated zone. The soil at the site appears to be impacted by waste-oil related
hydrocarbons as levels of TPHd and TOG were reported for the soil samples collected from
the boring B-11, located near the former waste-oil tank pit. However, waste-oil related
hydrocarbons in soil may be limited to depths of approximately 11 feet below ground surface
due to the absence of TPHd and BTEX in samples collected from depths of 16 and 21 feet
in B-11. The laboratory method used to detect TOG (EPA method 5520 E&F) is a
gravimetric method and is far less accurate than the EPA method 8015 used to detect TPHd
and BTEX, especially at concentrations near the TOG detection limit (30 ppm). Since the
TOG analysis (EPA 5520 E&F) detects many types of petroleum hydrocarbons, a battery
of tests would need to be concucted to determine the specific oil being detected in the TOG
test,

15
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Hydrocarbon Impacted Groundwater

Groundwater in the shallow aquifer beneath the site has been impacted by gasoline-related
hydrocarbons. The groundwater in MW-3 had no detectable waste-oil related hydrocarbons,
based on the analytical results.

Pumping and Recovery Test

Data obtained from this pumping test permit an estimation of the sustainable pumping rate
from the pumping well, storativity of the aquifer, and transmissivity of the aquifer used to
estimate the zone of capture of the extraction well. The first-encountered water bearing
zone was determined to be confined, and to have a thickness of about 8 feet.

The well appeared to stabilize at a pumping rate of 2.0 gpm, however, with time, that rate
declined. The long-term extraction rate from this well is most likely around 1.58 gpm or
less.

The transmissivities determined with the observation well data are in good agreement,
varying by only a factor of less than three. The storage coefficients determined with the
observation well data vary within a factor of four. The values determined vary from on the
low and the high ends of what might be expected for a confined aquifer. The average
hydraulic conductivity of 17.75 ft/d calculated from obtained data is typical of a silty sand
to clean sand aquifer at the site.

The predicted zone of capture is sufficiently large to capture a portion of the impacted
groundwater and floating product at the site. The lower transmissivity value calculated for
the site yields a larger zone of capture.

Fluctuations in the pumping rate made interpretation difficult and therefore only the data

from the first portion of the test was confidently used in determining the aquifer
characteristics.

16




4 )
Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02

CONCLUSIONS

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

o The majority of gasoline hydrocarbons in the soil at the site appears to be at
the depth between approximately 10 to 15 feet below ground surface, within
the layer of sandy clays and gravely silts, with the exception of B-8/RW-1
which contains hydrocarbons down to more than 30 feet below ground surface
in a sample collected from within the saturated zone.

ol The lateral extent of gasoline hydrocarbons in the soil has been delineated
below 100 parts per million (ppm) only in the northwestern (B-10) and
northeastern (B-9) portions of the site, and to nondetectable level (less than
1 ppm) in the southern portion of the site (B-6 and B-7). The vertical extent
of gasoline hydrocarbons in the soil at the site has been delineated to
nondetectable level (less than 1.0 ppm) at a depth of approximately 16 to 20%2
feet below the ground surface with the exception of boring B-8, where 240
ppm of TPHg was detected at a depth of 30 feet below ground surface within
the saturated zone. The lateral extent of waste-oil related hydrocarbons in
the soil in the area of the former waste-oil tank at the site has not been
delineated.

o The lateral and vertical extent of hydrocarbons in the groundwater have not
been delineated at the site with the exception of the northwestern part of the
site where TPHg concentrations were below laboratory detection limit (less
than 60) ppb for TPHg in MW-2,

0 Nondetectable concentrations of TOG, TPHd, VOC’s, and the metals
cadmium, chromium, lead, and nickel in groundwater sampies collected from
monitoring well MW-3 suggests that the hydrocarbons associated with the
waste-oil tank have not impacted groundwater beneath the site.
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0 Results of the pump test estimated a long term pumping rate from the

recovery well RW-1 around 1.5 to 1.7 gpm. The predicted zone of capture
is sufficiently large to capture a portion of the impacted groundwater and
floating product at the site; however additional recovery wells may become
necessary. The first-encountered water bearing zone was determined to be
an 8-foot thick confined zone, with relatively high transmissivity.

LIMITATIONS

This report was prepared in accordance with generally accepted standards of environmental
geological and engineering practice in California at the time this investigation was
performed. This assessment was conducted solely for the purpose of evaluating
environmental conditions of the soil and groundwater with respect to gasoline and waste-oil
related hydrocarbons at the site. No soil engineering or geotechnical references are implied
or should be inferred. Evaluation of the geologic conditions at the site for the purpose of
this assessment is made from a limited number of observation points. Subsurface conditions
may vary away from the data points available. Additional work, including further subsurface
investigation, can reduce the inherent uncertainties associated with this type of assessment.

FUTURE WORK

Future work to be proposed at the site includes design and permitting of a groundwater
remediation system and installation of three onsite vapor extraction wells for use in a future
vapor extraction test (VET). Data collected from the VET will be used to evaluate use of
vapor extraction as a remediation alternative at the site. Additionally, after offsite access
is obtained, offsite monitoring wells are planned to be installed to delineate the horizonal
extent of groundwater impacted by hydrocarbons downgradient of the site. Soil borings will
be drilled and sampled to evaluate the extent of waste-oil hydrocarbons near the former
waste-oil tank and a report of the results will be prepared. Proposed work will be presented
to the California Regional Water Quality Control Board (RWQCB), Alameda County
Health Care Services Agency (ACHCSA), and ARCO for review and approval in future
addenda to the Work Plan. Quarterly Groundwater monitoring will be initiated at the site.
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR OMSICN LTR DESCRIFTION MAJOR DIVISION LTR DESCRIPTION
Well—graded Graveis or Inorganic Silts and very
GW |Gravei~Sand mixtures, ML fine sangs, rock flour,
littie or na finea. Silty or Clayey fine San:ts.
or Clayey Silts with slig
Poorly—graded Graveis or plasticity.
G%VDEL GP |Gravei=Send mixtures, ELLJS -
little ar nu fines, tnorganic Clays of low to
GRAVELLY CLAYS CL |medium plasticity, Graveity
SOILS GM S“ly Graveis, Gravel—Sand—| LL<50 c’ﬂy" Sandy C]aya. S“t_y
Silt mixtures, Clays, Leon Clays.
ele Clayey Gravel, Gravei—Sand oL Orgonic Silts and Organic
-Clay mixtures. Silt—Clays of low plasticity
CCARSE— FINE=
GRAINED Weil-groded Sand or GRAINED fnorganic Sil i
N rganic Siits, micacacus
SQILsS SW |Graveity Sands, little or SQILS MH |or ciatomaceous fine
no tinea. Sandy or Sity Soiis,
SAND SILTS Elastic Silts.
Pooriy=qgraded Sands or - n
S:ft‘lg‘f SP |grovelly Sanas, little or Ct:es C°H g}g;%g‘;: ElctlysC::;sh'gh
i , fa L
SOILS no fines. LL>50
. . Organic Clays of megiumn
SM igufg’: ds, Sand—Silt OH ‘tsc_:i t;u'gh piasticity, organic
) iits.
SC |Clayey Senas, Sand—Clay | HiGHLY ORGANIC SCILS | PT Peat and other highly
mixtures. Qrganic Soiis.

Sand pack

Deoth through which
sampier is driven

Bentonite

Relatively undisturbed

sample :
Neat cemaent

Neo sample recovered
Caved native soii

Static water lavel

observed in well/boring Blank PVC

4 w— . —

Machine—siotted PVC

(R
SN q
LB BN

AV Initial water level
= observed in boring
S-10 Samgle number P..D Photoionization detector

BLOWS REPRESENT THE NUMBER OF BLOWS OF A 140-POUND HAMMER
FALLING 30 INCHES TO DRIVE THE SAMPLER THROUGH EACH 6 INCHES
OF AN 18=INCH PENETRATION.

DASHED WUNES SEPARATING UNITS ON THE LOG REPRESENT APPROXIMATE
BOUNDARIES ONLY. ACTUAL BOUNDARIES MAY BE GRADUAL LOGS
REPRESENT SUBSURFACE CONDITIONS AT THE BCRING LOCATION AT THE
TIME OF DRILUNG ONLY.
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Depth of boring: 30—1/2 feet Diameter of boring:__13 inches  Date drilled:__10/15/81

Well depth: 29 feet Material type: __Sch 80 PVC  Casing diameter: 8 _inches
Screen interval: 11 to 26 feet Slot size: 0.020~inch

Drilling Company: Exceltech Drilling Driller: Don and Kenny

Method Used: Hollow—Stem Auger Field Geologist: Rob Compbell

Signature of Registéred Profession
Registration No.: RCE 044600 State:_ CA

eptd Semple| 2 USCS rintio Well
P No. ﬁ? P.L.D. Code Description Const.
5 Paved areaq.
Asphalt (3 inches) and baserock (9 inches). e Lo
—_— v v
CH Silty clay, block, muaist, high plasticity; obwvious product |+ 7 v
2 odor, abundant organics. ] bo
v v
Py 9
v v
4 - PID glarm at 4 feet. A A
A= v
— —— v v
7 . . . .
15 CL Silty clay, dark gray mottled with green, moist, medium vl e
B 9 s-6 ag| 5681 plasticity, hard; obvious product oder. A
8 - Gradational color change from gray to brown.
10+ 11 5 ]
1 v (10/29/91)
S-11 11 * ~ML Gravelly silt, brown mottled with green, damp, low
12 4 plasticity, very stiff; obvious product odor.
large caliche clasts,
14 -
15 [ sC Clayey sand with some gravel, brown mottled with eorangef
21 g g
164S—i6 png| = damp, dense; noticeable product odor.
18
g Encountered water at 19 feet (10/15/91).
-0 - Increasing sand.
;g =Y Silty sand with gqravel, brown, damp, very dense,
S-21 0
145 (Section continues downward,

*Hydrocarbon vapors overioaded OVM.

LOG OF BORING B-8/RW-—1 PLATE
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Sample | = USCS "

Depthl™ " % P.L.DJ o de Description

. SM Silty sand with gravel, brown, damp, very dense.
11
26 526 g 81 10
cL Sitty cloy, gray with brown streaks, damp to moist,
medium, plasticity, hard; noticeable product odor,
l 28
30 SM Silty sand with gravel, brown, damp to wet, very
L 30 -4 §-30 50 o] dense, no odor.
Total gepth = 30-1/2 feet.

_32_

LA -
i e

L 49|
+ .20 -
l LOG OF BORING B-8/RW—1 PLATE

RESNA ARCO Station 2035 6
1001 San Pablo Avenue
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Depth of boring: 31—-1/2 feet Diameter of boring:_13 inches  Dote drilled: 10/14/91

Well depth: 30 feet Material type: _ Sch 40 PVC Casing diameter: 4 inches
Screen interval: 15 to 30 feet Slot size: 0.020—inch
Drilling Company: Exceltech Drilling Driller: Don and Kenny
Methed Used: Hollow—-Stem Auaer Field Geolagist: Rob Campbell
Signature of Registered Professionc@__
Registration No.:RCE 044600 State:_ cA
Sample| 2 USCS Well
DeantH ampile ! ]
P No. % P.1.D. Coda Description Const.
5 Paved.
Asphalt {3 inches) and baserock (9 inches). e b
I v v
CH Silty clay with gravel, black, meist, high plosticity, very pr9 p+
Lo Q0.5 stiff to hard. A rvvi
v v
F v v
e - v
- 4 CL Sandy clay, brown, maist, low to medium pflasticity, hard; o P
obvious product odor, Fo o
iﬂ ot b
L 4 o 15 v v
B 4 s-8 3p| 3232 AN
A
v v
. 8 lron oxide mottling. F o
F W A
v 7
T 7 7
v v
- 104 .8 F v vvv
S—-10.5gm 15[ 725 ro b
X9 A4 (10/28/51). AA YA
- 124 = Color change to light gray mottled with brown, lower
plasticity.
_'14_.
19 [ s¢ Clayey sand, orange—brown, damp, very dense. ]
35
- 164 S—16 NR
50
- 18 e
Encountered water 10/14/91.
L 20 4 v Silty gravel, brown—orange, wet, dense; layer ~3 inches
14 ' ‘
5—-20. 191 NR e thick, :
a0 Clayey sand, light gray mottled with orange—brown, moist}:
to_wet, dense.
NR = No reading. {Section cantinues downward)
LOG OF BORING B—Q/MW—1 PLATE

RES NA ARCO Station 2035 7

1001 Sgn Pablo Avenue

PROJ

ECT: 69036.02 Albany, California




UsSCsS

Sampie
Depth P.LDrode

Neo.

|BLOWS

Description

3C

Em
| oe ] 5 33
26— S5—26 10 NR

Clayey sand, light gray mottied with orange—brown,
moist to wet, dense.

Alterncting seams of wet and moist.

CL

|
)
[as]
1
i
(]
—
wr P

NR

Smocther drilling at 29 feet.

Silty clay, groy, ¢amp, medium plasticity, very stiff.

L 48—

— S0 —

Total depth = 31=1/2 feet.
NR = No reagding.
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Depth of boring: 33 feet  Diameter of boring:_10 inches Date drilled: 10/16/91

Well depth: 29 feet Material type: __Sch 40 PVC Casing diameter: 4 inches
Screen interval: 20 to 29 feet Slot size: 0.020—inch

Drilling Company: Exceltech Drilling Dritler: Don and Kenny

Method Used: Hollow—Stem Auger Field Geologist: Steve Strousz

Signature of Registered Professionol%

Registration No.: RCE 044600 State: CA

L}
Depth Sample| # USCS o Well
P No. Eg_ P.1.D. Code Description Const.
Asphalt surface.
- 0 L Asphait (2 _inches) and baserock (B incheas|. ] v
cL Silty clay, dark brown, damp, medium plasticity, stiff. ol [v]
v Y| v
- 2 ;'Vv :vvv
Color change to fighter gray at 3 feet, A b
v
4 :vvw 7
B v v
'8 Very stiff. o1 [oo
$-=5.5 0z 11.8 | __7‘;7' rva
- 8 3 26 GM Silty gravei with minor clay, fine gravel, dark blue—gray, o P
damp, very dense; noticeable product codor. bl o
v v
v 7 9
r 87 B Smooth drilling ot B feet. —~rvv R
CL Sandy clay, qray, damp to moist, medium plasticity, A A
‘0 hard; minor fine gravel; noticeable product odor. va :'vv
- 7 g :
5—10.2 73.4 v v
B v (10/29/91). [
L 12— -1 ___70?1 VVﬂ
11 Rougher dnifling at T2 feet. ) _ 7:1 P
5-13 :5_6 274 | GP Sandy gravei with clay, brown, maist, dense; obvious b
_ 30 | product oder. AR
- 149 SC Clayey sand, gray, moist, very dense. vi |v
a1 o~ ey P i . —Fv F9
7 ML Clayey silt, light brown, very moist, medium plasticity, 7 )
5—13. 117 31.9 . very stiff; noticeable product oder. A
- 16 12 Y L
7 =
v v
— ?8 —
L 20 - 8
5~20.5 12 2.3 v Encountered water 1Q/18/91.
17 SM Siity sand, fine—grained, light gray. wet, dense.
(Section continues downward)
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S TN gt SR Ie b

q

(J

o
1

thoample | x Juscs P Well
Dep No. g P.L.DJ oo de Description Const.
SM Silty sand, fine—grained, light gray, wet, dense. 4
_.22_
_24_
2z
S—25.5 34| NR L
~gs - 35 W Graveily sand with silt, rusty—brown, wet, very dense.
~28 —
Smoother drilling ot 28 feet.
CL Silty clay. light gray—brown, moist, medium piasticity,
hard.
—30 S
S—-30.5pmi/| NR
291
2 With same gravelly sand interbedded.

— 44— &
— 46— |

.

Totci deptn = 23 feet.

NR = No reading.
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Depth of boring: 34—1/2 feet Diameter of boring: _10 inches  Date drilled: 10/16/91
Well depth: _32-1/2 feet _ Material type: _ Sch 40 PVC Casing diameter:___4 inches

Screen interval: 12=1/2 to 32-1/2 feet Slot size: 0.020—inch
Drilling Company: Exceiltech Drilling Driller; Don and Kenny
Method Used: Hollow—Stem Auger Field Geologist: Rob Campbeil

Signature of Registered Professionoim

Registration No.; RCE 044600 State:_ CA

vJ
Depth Sample | 2 USCs ot well
P No. |@ P.1.D. Code Description Const.
. Asphalt surface.
Asphcit (3 inches) and basereck (8 inches). e b
e — v
CH Silty clay, black, moist, high plasticity, stiff to very stiff; o b9
2 - noticeable product odor. ,VQ qu
7v‘7| 7‘7?
v v
“
-4 ?vv1 Fv
7 v =
5 I - . . —_— )
e CL Silty ciay with some gravet, brown with green mottling, P FJ]
- 6 7 S—6 12| NR moist, low 1o medium plasticity, very stiff; noticeabter v p o
praoduct odor. e b
v v
7 7 ¥
7 v
F oo e
< v
Fe ¥
v v
10 4 5 6 ARNS
s-11 B NR g
10 Ad (10/29,/92).
124 = ML Clayey silt wiih medium—grained sand, brown with green
mottling, moist, medium plasticity, very stiff,
noticeable product odor.
14
g | scC Clayey sand, gray with orange mettling, damp, medium |
- 16 S—16 al ,n| NR dense, noticeable product odor.
- ']8 —
- 20 4 8
S—-21 pd 111 NR
|23 (Section continues downward)

(9 ¢]

NR = No reading.

LOG OF BORING B-11/MW-3 PLATE

RESNA ARCO Station 2035 11

1001 San Pablo Avenue

PROJECT: 69036.02 Albany, California




Sample | = USCS e Well
Depthl™"y, " g P.L.DJaCda Description Const.
sC Clayey sand, gray with orange mottling, damp, medium}::;
dense, noticeadie product odor.
22 —
_Z. Encountered water 10/15/91.
._84_ r
¢ 7
| o e 8
Pe— S-26 r12 NR
_88_...

30 4 S-30 21 NR

Silty gravel, brown, wet, dense.

24 GM
17
32 11
[~ o etl118 CL
S—32.5 28
[

Miner interoedded sify ciay, light brawn, very moist,
medium plasticily.
Sandy gravei with siit, fine sand to fine gravei, brown,

wet, very dense.

PP
s
e
a5

S0 <

Total depth = 34-1/2 feel.
NR = No reading.
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LOG OF BORING B—11/MW-3

ARCQO Station 2035
1001 San Pcbklo Avenue

Il PROJECT 69036.02

Albany, Cgalifornia
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X—Section
D-D* X—Section
l B-8'
0 '? n T o - '-]
1
b g & @ . 2
3. : + - 3 v 3- >
A E 1 £ g s &4 A
0 = B T ]
STty to
<+ | Gravely Clay and <!
L Clayey Sit 5.9 F
ag
I __?_J_
o <1
10— <4 ® " ¥ L Sandy Gravel 24
- S %
T
3 ?
s e e — —F ¢
g P = ;
20 ~d <t
§ Y SWCy o —
74 R - =
n 4
E Clayey to 4 Sty Sand
& ::
JO-J e
L i S
Styb s i
Sandy Gravel ? __ﬁgyil_tz?
Fraes
o
g AN
" = lne of equal concentration of TPH
~ in soll, in ppm s
= Laborotory analyzed soll sample Approximate Horizontal Scole
239,0* showing cong on of TPHY (red)
74 K%,@fﬁgom PRLAC 20 10 0 20 40
= Well cosing E
+ foot
-4 = Well acresn
= Boring Approximote Vertical Scale
T il water v in boring T —
¥ = Static water level in well (10/29/91) foet
PLATE
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PROJECT

69036.02
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X=Section

] X-Section
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l X—Segtion
c—-¢t
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0 = T BT T =P

%
and Sty to sm\}'!w Sty ,25
20
10— ? 4 . ’,1? Ve A

20—

DEPTH BELOW GRADE (In feet)

I0

EXPLANATION

D = Line of equal concentration of TP
/'\Q"—} in soil, i:qppm He

1900‘ = laboratory aonalyzed soll sample

shiowing conce on of TPHg
In parte per milion (ppm)
= Wall cosing
:: = Wall screen
s
= Boring

= Inilal water jeve! In boring

o

€

= Statlc water level In well (10/29/91)

A0 1 _ : A
» \ ?-—-—-z___ O j\g?nhk— ___,_r“‘/
—-l‘?
g "’c'lury:y ) 4
= — = o=
Sity Gravel i
S e = T 1
= T
T— .
=
—L? Sity Clay 1,0
Approximate Horizontal Soale
20 1G 0 20 40
feat
Approximoate Vertical Scale
10 S 0 10 20

feat
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X—Section
B8
C ¢’
B—7 B—8/RW-1
0 — ?— Asphall_gnd basemck. o ? —q.
ot to Sa Clcy
REEE § ggd Grov:ldlyy Sitt

; Giayey Gravel
'lo— '\.1.(3‘—-?.———._ [ —---?..— —_—

L Clayey to smy:nu\u_?

Sity Sund and Cloyey Sand
wwith Gravel Mixture

1 & 8 B B _ 41 &

]
DEPTH BELOW GRADE (in feet)

o n——— _._.-.?
92— Sitty Clay
= s —
30—
40-|
EXPLANATION
~ = Line of equal concentration of TPHg
0
A in scll lnppm Approximate Horizonta! Scdle
MG* o o on Tl 0 20
In pa?tgl ﬁmmMImo?mm;PHg 2 10 40
= Well cosing S e T
1 foet
< = Well scresn
= Boring Approximate Verticol Scale
= Initia] water level in boring 10 5 ¢ 10 20
S ——
¥ = Static water level in well (10,/28/91) fook
RESNA QEOLOGIC CROSS SECTION c-¢¢ |PLATE
i : - - ARCO Station 2035
4001 San Pablo Avenue 15
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X—Secti X—Section
. P A=K
X=Section
D cc D’
' B—10/MW-2 B-11/MW-3 SRO
0—
— 7 —Asphalt_gnd_ hosarack 2 ?
l <1.0 Silty to Grovelly Clay
?Q and Clayey Silt
2] Sity_Gravel — L
l 10 ¥ s5q
ndy Gravel
A
£ S Y?
g Clayey Sand
204 & <1.0% -
? — —— = :
E 7+ T
o ° Clayey to Silty Sand I
. E cmvenyﬁ\\ T
e ? _— e T +
30 <1.0 Sitty Clay — 1
g-—\'—“ [ ?siity Clay
Sy to
' ? Sandy Gravel
40 =d
7 EXPLANATION
OG\\
l = line of equal concentration of TPHg
in aofl, in ppm Approximate Horizontal Scale
l = laborctory analyzed soil sample
110 showing con on of TPHg (red), 20 10 0 20 40
71 TPHd .green}, and TOG 'blue)
a0 in parts per millien {ppm)
= Well casing foet
:: = Well screen
§ 3 Approximate Vertical Scale
= Boring 10 5 0 10 20
l ¥ = Initlal water level in boring e e —
¥ = Static woter level in well (10/29/91) foet
l PLATE
R E -y, N A GEOLOGIC CROSS SECTION D-D’
I S ARCO Station 2038
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EXPLANATION

~3, 7 ~= Line of equal elevation of groundwater
e cbove mean weea level {MSL

Approximate Scale

) . 30 15 0 30 60
29.82 = Elevation of groundwoter In fest MSL, e
October 29, 1991
RW—1 foot
= e Betober 1991)
W“'?Q = Monftoring wel Source: Surveyed by John E. Koch, Land Surveyor.
(Exceitech, October 1991)
| 4 QROUNDWATER GRADIENT MAP |PLATE
RESNA ARCO Station 2035
1001 San Pablo Avenue 17
PROJECT 89036.02 Albany, California




7 Arco #205b Pump Test, 11/14-165-9]
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1 Arco #2035 Pump lest, 11/14-16/91
1.50
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EXPLANATION
—i'_; T 0m ‘I’.ibr;eveofm:g:cme\;:tvdi?n of groundwatcr Approximate Scale
s 30 15 (4] 30 80
5044 = Hlevation of groundwater in feet WSL. e ——
before pump teat, November 14, 1991
foot
RW—1O Recovery w
(Exceltech, Dctober 1991)
Source: Surveysd by John E. Koch, Land Surveyor.
W"‘39 = Monfitoring well
(Exceltech, October 1991)
GROUI;DVIOARTER GRADIESHT MAP PLATE
EFORE PUMP TEST
RE 's N A ARCO Station 2035 24
1001 San Pablo Avenue
PROJECT 69036.02 Albany, California




EXPLANATION

) _'-:j'!»{;-}- Line of equal elevatlon of groundwater
- above mean sea level (MSL

p 30 15 0 30 80
2%.4u = Elevaion of groundwater In feet MSL, e —
end of pump test, November 15, 1881 foot
RW—1
@ = Recovery well
(Fxceltech, October 1991) Source: Surveyed by John E. Koch, Land Surveyor.
MW-3 &5 = Monitoring well
(Excsitech, October 1991)
GHOUNDWATERU%%A_?IEESNTT MAP PLATE
. END OF P
R E "S N ‘ﬁ ARCO Station 2035 25
1001 S8an Peblo Avenue
PROJECT 69038.02 Albany, Callfornia




BUILDING

EXPLANATION
(3 m Line of equal elevation of groundwater Approximate Soale
o above mean sea level (MSI3 30 15 0 30 80
" 505 = Elevation of groundwater In fest NSL. o —— e —
end of recovery test, November 15, 1081 foet
RW—1
@ = Recovery well
(Exceltech, October 1981) Source: Surveyed by John E. Kech, Land Surveyor.
MW-3 @5 - Wonltoring wall
(Exceltech, October 1981)
QGROUNDWATER QGRADIENT MAP PLATE
RESNA END OF RECOVERY TEST
ARCO Station 2035 26
1001 San Pablo Avenue
PROJECT 69036.02 Albany, California
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EXPLANATION
Approximate Scale
&, ¥') = Line of equal groundwater drawdown in fest 30 15 0 10 &
" €44 = Drowdown of groundwoter In feet e S
ond of pump November 15, 1981 feat
RW—~1° = Recovery well
(Exceltech, October 1991)
Source: Surveyed by John E. Koch, Land Surveyor.
MW=3@) = Monltoring well
(Exceltech, October 1961)
. GROUNDWATER DRAWDOWN MAP |PLATE
ﬂ E s N i‘% AT END OF PUMP TEST
ull ARCO Ststion 2038 27
1001 S8an Pablo Avenue
PROJECT 680386.02 Albany, California




“e__ = Limit of zone of coplure

RW—1
O = Rscovery well
{Exceitech, October 1991)

MW=3@5 = Monitering well
{Exceltech, October 1991)

85 e = soi boting

{RESNA, August 1989 and June 1991)

FORMER GASOLINE—
STORAGE TANK PITS

Approximate Scale

30 15 0 30 50

fost

Source: Surveyed by John E. Koch, Land Surveyor.
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PREDICTED ZONE OF CAPTURE PLATE
FOR RW-1
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Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02
TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 2035
Albany, California

Well Elevation Depth Elevation Bvidence of

Date of Wellhead to Water of Groundwater Product

MW-1

10/29/91 41.41 11.86 29.55 NONE

11/07/91 10.94 30.47 NONE

11/14/91 10.97 30.44 NONE

MW-2

10/29/91 40.38 11.1¢ 2928 NONE

11/07/%1 11.20¢ 2%.18 NONE

1114/91 11.21 2%8.17 NONE

MW-3

10/29/%1 41.44 11.62 29.82 NONE

11/07/91 11.52 29.92 NONE

11/14/91 11.50 29.94 NONE

RW-1

10/29/91 40.33 10.85 29.43 SHEEN

11/07/91 11.97 28.36 0.01

11/14/91 11.03 29.30 0.01

Wellhead Elevation based on benchmark (B1198): A standard Bronze Disk in the

sidewalk 0.8’ behind the face of curb on the northerly side of Marin Avenue 6 + /-

westerly of the curb return at the northeast corner of Marin Avenue and San Pablo

Avenue at an elevation of 40,426 feet above mean sea level, City of Albany, California.

Depth-to-water measurements in fect below the top of the well casing.

E-u AR /
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Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02
— TABLE 2
GROUNDWATER LEVEL MEASUREMENTS
DURING PUMP TEST

ARCO Station 2035
Albany, California

MW-1 MW-2 MW-3 BW-1
GROUNDWATER GROUNDWATER GROUNDWATER
GROUNDWATER
TIME DTW ELEVATION DTW ELEVATION DTW ELEVATION DTw*
ELEVATION
0 10.97 3044 11.21 2917 11.51 2993 11.03 2930
30 11.17 3.4 11.93 2845 11.86 2958 16.43 23.90
60 11.40 30.01 12.09 2829 1201 2943 16.39 2393
S0 11.56 29.85 12.25 2813 12.14 2930 17.28 23.04
120 11.71 29.70 12.34 28.04 12.23 29.21 17.40 2292
150 11.77 29.64 12.32 28.06 12.24 29.20 16.96 2337
180 11.80 29.61 12.28 2810 1223 29.21 19.99 24.34
210 11.81 29.60 2131 19.07 12.25 29.19 16.72 23.61
240 1185 29.56 12.30 28.08 12.27 2917 15.43 2490
270 11.86 29.55 12.38 2917 12.29 29.15 17.18 23.15
300 11.89 2952 12.47 27.91 1233 29.11 18.54 2179
330 11.96 2945 12.56 2782 12.42 29.02 19.98 2034
360 12.04 29.37 12.63 2175 12.49 28.95 18.04 2229
390 12.02 29.39 12.48 2750 1241 29.03 18.45 2187
420 12.03 29.38 12.55 2783 12.42 29.02 19.09 2123
450 12.04 20.37 1242 19.76 1244 29.00 1651 2381
480 12,00 2941 12.34 28.04 12.28 29.16 14.76 2556
510 11.92 29.49 12.34 28.04 12.32 29.12 16.89 23.4
540 11.92 2949 12.40 27.65 1234 29.16 16.38 23.94
570 11.93 2948 1234 28.04 1232 29.12 15.79 2453
600 1194 2947 1244 2794 12.37 2907 1751 2281
630 11.99 29.42 1250 2788 1241 29.03 17.76 2mn
660 12.01 29.40 1253 2785 1243 29.01 17.76 22.56
690 12.04 29.37 12.53 2785 12.45 2899 17.39 22.93
720 12.03 29.38 1251 27387 12.44 29.00 1723 2310
750 12.05 29.36 1251 2787 12.44 29.00 17.08 2324
780 12.05 2936 1251 2787 12.45 2899 17.06 2326
810 12.05 29.36 1251 2787 1245 899 17.05 2328
840 12.06 2935 12.51 2787 12.45 2999 17.09 2323
870 12.06 29.35 12.51 27.87 12.46 2898 17.08 2324
900 12.06 29.35 12.50 2788 12.46 2898 16.50 2342
930 12.06 2935 12.50 27.88 12.46 2898 16.72 23.60
960 12.06 29.35 1258 2780 1246 2898 18.02 2230
%0 12.10 2931 12.58 27.80 1246 2898 17.95 2238
1020 1212 29.29 12.60 27.78 124 890 17.92 2241
1050 12.13 2928 12.58 2780 12.53 2891 1741 2292
1080 12.13 29.28 12.58 27.80 1252 2892 17.38 2295

IYTW: Depth to water. Time is measured in minutes,
Top of casing elevation for RW-1 is 40.33 feet. Top of casing elevation for MW-1 is 41.41 feet.
Top of casing elevation for MW-2 is 40.38 feet. Top of casing elevation for MW-3 is 41.44 feet.

*: Estimated from data logger transducer data, unable to manually measure DTW in RW-1 because RW-1 was the pumping well.
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Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02

TABLE 3
GROUNDWATER LEVEL MEASUREMENTS
DURING RECOVERY TEST
ARCO Station 2035
Albany, California

MW-1 MW-2 MW-3 RW-1
GROUNDWATER GROUNDWATER GROUNDWATER
GROUNDWATER
TIME DTW ELEVATION DTW ELEVATION DTW ELEVATION bTw*
ELEVATION
1110 12.08 2933 12.2 28.18 1236 29.08 12,14 28.19
1140 1191 295 1194 2844 12.18 29.26 11.75 28.58
1170 11.74 2967 11.82 28.56 12.06 29.38 1159 2874
1200 1157 29.84 11.75 28.68 1197 2947 1149 28.84
1230 115 2991 11.66 11.44 2872 295 11.44 2889
1260 1144 29.97 1161 28.77 11.89 2955 11.39 28.94
1290 114 30.01 11.58 88 11.87 2957 11.36 28.97
1320 11.36 30.05 11.53 28.85 11.85 2859 11.33 29
1350 1134 30.07 1151 2887 11.83 29.61 11.31 29.02
1380 113 30.1 11.46 28.92 11.81 29.63 11.29 29.04
1410 1128 30.13 11.46 28.92 11.8 2964 1128 29.05
1440 11.26 30.15 1146 23.92 11.79 29.65 1127 29.06

DTW: Depth to water.

Time is measured in minutes.

Top of casing elevation for MW-1 is 41.41 feet.

Top of casing elevation for MW.-2 is 40.38 feet.

Top of casing elevation for MW-3 is 41.44 feet.

Top of casing elevation for RW-1 is 40.33 feet.

*. Estimated from data logger transducer data, unable to manually measure DTW in RW-1 because RW-1 was the pumping well.

RESNA—




Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02

TABLE 4
GROUNDWATER ELEVATIONS PRIOR TO THE PUMP TEST,
AT END OF THE PUMP TEST, AND AT END OF RECOVERY TEST
ARCO Station 2035
Albany, California

WELL 1D MW-1 MW-2 MW-3 RW-1*
Before Pump Test
DTW 10.97 11.21 1151 11.03
Groundwater Elevation 3044 29.17 2993 29.30
After Pump Test
DTW 12,13 1258 12.52 17.38
Groundwater Elevation 22.28 27.80 28.92 2295
Drawdown (ft) 1.16 137 1.01 6.36
After Recovery Test
DTW 11.31 11.46 1.7 11.27
Groundwater Elevation 30.15 2892 29.65 29.05
Recovery (%0) 98.0 98.5 98.0 99.1

DTW: Depth to water,

Top of casing elevation for RW-1 is 40.33 feet.

Top of casing elevation for MW-1 is 41.41 feet.

Top of casing elevation for MW-2 is 40.38 feet.

Top of casing elevation for MW-3 is 41.44 feet.

*. Tstimated from data logger transducer data, unable to manually measure DTW in RW-1 because RW-1 was the pumping weil.
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Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCQO Station 2035, Albany, California 69036.02

TABLE §

PARAMETERS USED IN CALCULATIONS,
TRANSMISSIVITY, AND STORATIVITY VALUES OBTAINED
ARCO Station 2035
Albany, California

WELL s(ft) t(min) r(ft) T(2/d) S
MWw-1
All Pumping 052 6.0 62 107 26x10*
Early Pumping 0.74 15 62 T8 4.6 x 10*
Recovery 0.89 - - 63 -
MW-=2
All Pumping 034 0.11 30 164 3.1x10°?
Early Pumping 050 1.00 30 115 1.9 x 10+
Recavery o7 . - 7 -
MW.-3
All Pumping 0.36 1.9 84 155 65 x 10°
Eazly Pumping 0.50 1.00 84 122 1.3 x 10*
Recovery 0.77 - - 94 -

s = Drawdown per log ¢cycle

T = Transmissivity

t = Time in minutes

r = Radisl distance from pumping well to observation well
$ = Storativity

- rd kY
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Subsurface Environmental Investigation and Pumping Test

March 6, 1991

ARCO Station 2035, Albany, California 69036.02
TABLE 6
RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 2035
Albany, California
October 1991
Date
Sampie ID TPHg B T E X TPHd TOG VOC Ca Cr Fb Ni Z
S-6-B& <10 <0.005¢ <0.0050 <00050 <0.0050 NA NA NA NA NA NA NA NA
5-11-B8 35 12 1.7 D.42 20 NA NA NA NA NA NA NA NA
5-16-B8 3.0 0.45 0.13 011 047 NA NA NaA NA NA NA NA NA
*S-30-B8 240 36 50 4.1 16 NA NA NA NA NA NA NA NA
5-6-B% i) 0.60 058 044 18 NA NA NA NA NA NA NA NA
5-104-B9 13 0.74 0.72 0.18 095 NA NA NA NA NA NA NA NA
$-16-R9 <10 0.015 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
§-31-B9 <1.0 <0050 <0.0050 <0.0050 <0,0050 NA NA NA NA NA NA NA
8-5%-B10 <1.0 <0.0050 <0.0050 <0Q.0050 <0.0050 NA NA NA NA NA NA NA
§-13-B10 4.0 0.13 0.15 0.041 016 NA NA NA NA NA NA NA
S-204-B10 <10 <0.0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
5-301-B10 <10} <0050 <0.0050 <0.0050 <0.0050 NA NA NA NA NA NA NA NA
5-6-B11 <10 {010 <0.0050 <0.0050 <0.0050 39 80 ND <050 49 7797 41
S5-11-B11 110 «<0.0050 <00050 <0.0050 027 71 43 ND <050 80 358 77 69
5-16-B11 <10 <0.0050 <00050 <0.0050 <0.0050 <1.0 57 ND <050 33 7.5 25 45
$-21-B11 <10 <0.005¢ <0050 <0.0050 <0.0050 <1.0 T4 ND <050 39 72 32 56

Resuits in pans per million (ppm).
TPHg: Total petroleum hydrocarbons as gasoline by EPA method 5030/8015/8020.
B: benzene, T: toluene, E: ethylbenzene, X: total xylenes isomers
BTEX:  Analyzed by EPA method 5030,/8015/8020,
TPHd:  Total Petroleum Hydrocarbons as diesel by EPA method 3350/8015,
TOG:  Total oif and grease by Standard method 5520 E&F.
YOG Volatile organic compounds by EPA methad 5030/8010.
Ca: Cadmium by EPA method 6010.
Cr Chromium by EPA method 6010,
Ni: Nickel by EPA method 6710,
Zn: Zine by EPA method 6010.
P Lead by EPA method 7421,
NA: Not analyzed.
<: Results reported below the laboratory detection Lmit.

ND: All 29 compounds tested were nondetectable, Detection limits varied for different compounds.

b Sample collected from the saturated zone, analyzed for site characterization purposes only.

Sampie Identification: §-21-B11
1l - Boring number
| b Depth in feet
— Soil Sample




Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02

TABLE 7
RESULTS OF LABORATORY ANALYSES OF WATER SAMPLES
ARCO Station 2035
Albany, California

WELL

D TPHg B T E X TOG vOC cd Cr Pb Ni Zn
10/29/91

MW-1 620 % 15 60 NA NaA NA NA NA NA NA
MW-2 <60 24 46 048 23 NA ND NA NA Na NA NA
MW-3 32 21 28 035 18 <50 ND* <0010 <0010 <00050 <0050 0.045
RW-1 NS NS NS NS NS NS NS NS NS NS NS NS
MCL: 1 680 1,750

DWAL: 100

Results in parts per billion (ppb).
TPHg:  Total petroleum hydrocarbons as gasoline by EPA method 5030/R8015/8020.
B: benzene, T toluene, E: ethylbenzene, X: total xylenes isomers
BTEX:  Analyzed by EPA method 5030/8015/8020.
TOG:  Total oil and grease by Standard method 5520 B&F.
VOoC: Volatile organic compounds by EPA method 624,
*: Al compounds were nundetectable except for tolucne (3.0 ppb).
Ca: Cadmium by EPA method 200.7.
Cr Chromium by EPA method 200.7.
Nit  Nickel by EPA method 200.7,
Zn:  Zinc by EPA method 200.7.
Pb:  Lead by EPA method 3010.
NA: Mot analyzed.
<: Results reported below the laboratary detection limit.
ND: Not detected.
NS:  Not sampled, due to a sheen in the well.

Sample Identification: W-11-MW3
| | L Monitoring weil number
| Depth in feet
Water Sampile
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Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02
PREVIOUS WORK

Limited Site Assessment

On August 9, 1989, Applied GeoSystems (AGS) performed a limited environmental site
assessment to evaluate possible gasoline hydrocarbons in the vicinity of the four
underground gasoline-storage tanks (AGS, 1990). Five soil borings (B-1 through B-5) were
drilled as shown on Plate 1A, Soil Boring Locations.

Groundwater was encountered in the borings at depths between 17 and 18 feet below
ground surface, except in boring B-5 where groundwater was not encountered to a total
depth of 20-¥; feet below ground surface. A hydrocarbon sheen was noted on the surface
of water samples obtained from borings B-1 through B-4.

Laboratory analyses of selected soil samples from borings B-1 through B-5 reported
concentrations of TPHg ranging from nondetectable (less than 1 parts per million [ppm])
to 2,400 ppm, See Table A-1, Results of Laboratory Analysis of Soil Samples. AGS
concluded that shallow soils (at 10-15 feet depths) near the four underground gasoline
storage tanks had been impacted by gasoline hydrocarbons, and shallow groundwater
beneath the site appeared to have been impacted by gasoline hydrocarbons.

Underground Storage Tank Removal

An Addendum One to the Work Plan and Site Safety Plan were prepared by RESNA in
June 1991 outlining work to be performed in a limited subsurface investigation at the subject
site. Before work proposed in Addendum One to the Work Plan, removal and replacement
of underground gasoline-storage tanks and product delivery lines commenced in July 1991.

On June 25, 1991, RESNA personnel supervised the drilling of two soil borings, {B-6 and
B-7) to depths of 18 and 19-% feet below ground surface in the area of the proposed new
tank pit location as shown on Plate 2A, Soil Sampling.

Groundwater was first encountered at 17-% feet in B-6 and 19-¥ feet in B-7. Selected soil
samples collected from borings B-6 and B-7 were submitted for laboratory analysis for TPHg
and BTEX by EPA Methods 8015/8020. TPHg and BTEX concentrations were not
detected from any soil sample submitted. The laboratory results are depicted on Table A-2,
Laboratory Analyses of New Tank Pit Soil Samples.

A-1
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In July and August 1991, four gasoline USTs (T1 through T4) and associated product lines
were excavated and removed. Soil samples were collected from the side walls, bottom of
the excavation, and beneath the product lines as shown on plate 2A. Selected soil samples
were submitted for laboratory analysis for TPHg and BTEX by EPA Method 8015/8020.
The analytical results are shown on Table A-3, Laboratory Analyses of Former Gasoline
Tank Pit Soil Samples, and Table A-4, Laboratory Analyses of Product-Line and Product-
Dispenser Soil Samples. The tank removal and environmental subsurface investigation
concluded that gasoline hydrocarbons over 100 ppm have not impacted the shallow soils
(ground surface to 13 feet below grade) in the vicinity of the former underground steel
gasoline-storage tanks; gasoline hydrocarbons over 1,000 ppm have impacted the shallow
soils (one foot below grade) in the vicinity of the product dispensers adjacent to the former
steel gasoline-storage tanks; and a water "grab" sample collected from the former tank pit
and submitted for laboratory analysis showed a concentration of 190 ppb TPHg.

- RESNA—
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March 6, 1992
69036.02

TABLE A-1
RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 2035
Albany, California

Sample ID TPHg B T E X
510-B1 1,900 <4 15 8 53
§-15-B1 <1 <0.005 0.006 0.006 <0.005
§-19-1/2-B1 <1 <0.005 <0.005 <0,005 <0.005
5-10-B2 51 1.9 035 0.81 4.0
5-14-1/2-B2 <1 0.063 <0.005 < 0,005 <{.005
S5-20-B2 <1 0.039 0.044 0.007 0.041
$10-B3 75 31 8.2 18 11.0
514-1/2-B3 <1 0.21 <(.025 <0.025 0.03%
§-20-B3 <1 <0.005 <0005 <0.005 <0.005
§5-10-B4 2,400 33 140 40 220
$-15-B4 520 <1 69 6.2 6.3
5-19-B4 <1 <0.005 0.007 <{.005 <0.005
5-9-1/2-B5 <1 0.007 0.006 <0003 <0.005
$-15-BS <1 <0.005 0.006 <0.005 <0.005
8§-20-B5 <1 <0.005 <0.005 <0.005 < 0,005

Results in milligrams per kilogram {mg/kg), or parts per million (ppm).
TPHg: Total petrolewm hydrocarbons as gasoline
B:benzene E:ethylbenzene T:toluene X:total xylene isomers
<: Indicates less than the reported limit.
Sample identification:

S-10-B3

|}

| § Lb— Boring number

| — Approximate sample depth in feet
L Soil samgple

RESNA—
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Subsurface Environmental Investigation and Pumping Test

March 6, 1991

ARCO Station 2033, Albany, California 69036.02
TABLE A-2
LABORATORY ANALYSES OF NEW TANK PIT S0OIL SAMFLES
ARCO Station 2035
Albany, California
(Page 1 of 2)
Sampie ID B T E X TPHg
June 25 1991
5-5%-B6 <0.0050 <0,0050 <0.0050 <0.0050 <1.0
$-10%-B6 <0.0050 <0.0050 <0,0050 <0.0050 <10
§-15%-B6 <0.0050 <0,0050 <0.0050 <0.0050 <1.0
5-17-B6 < 0.0050 <0.0050 <0.0050 <0.0050 <10
5-51%-B7 <0.0050 <0.0050 <0.0050 <0.0050 <10
§-10%-B7 <0.0050 <0.0050 <0.0050 . <0,0050 <10
5-15%-B7 <0.0050 <0.0050 <0,0050 <0.0050 <10
§-17-B7 <0.0050 <0.0050 <0.0050 <0.0050 <10
5-18%-B7 <0.0050 <0,0050 <0.0050 <0.0050 <1.0
July 8, 1991
$13-EWC <0.0050 <0.0050 <0.0050 <0.,0050 <1.0
§15-5E <0.0050 <0.0050 <0.0050 <0.0050 <10
5-16-5W1 <0.0050 <0,0050 <0.,0050 <0.0050 <1.0
5-15-SW <0.0050 <0.0050 <0.0050 <0.0050 <10
$-15-NWC <0,0050 <0.0050 <0.0050 <0.0050 <10
§-15-WWC < (L0050 <0.0050 <0,0050 <0.0050 <10
$15-NWF <0.0050 <0,0050 <0,0050 <0.0050 <10
S-3-NWwW <0.0050 <0.0050 <0.0050 <0.0050 <10
S8-NW <0.0050 <0.0050 <0.0050 <0.0050 <10
5-15-NW <0.0050 <0.0050 <0.0050 <0,0050 <1.0
July 9. 1991
50709-NP1(10%) 0.025 0.027 0.0060 0.024 <10
S-0709-NF2(14'} <0.0050 <0.0050 <0.0050 <0,0050 <1.0
S-0709-NP3(10") <0.0050 0.0050 <0.0050 0.018 <1.0
S-0709-NP4{15) 0.0050 0.0050 <0.0050 <0.0050 <1.0
$-070%-NP3(5") 0.012 0.013 <0.0050 0.0080 <1.0
S-0709-NP6(15%) 017 0.021 0.014 0.056 <10
S-0709-NP7(3% 0.0060 0.0060 <0.0050 <0.0050 <10
S5-0709-NPE(14") <0.0050 <0.0050 <0.0050 <0.0050 <10
5-0709-NP9(9") <(.0050 <0.0G50 <0.0050 <0.0050 <10
5-0709-NP16(10") 0.009%) 0.0060 <0.0050 < (L0050 <10

See notes on page 2 of 2.




Subsurface Environmental Investigation and Pumping Test March 6, 1992
ARCO Station 2035, Albany, California 69036.02

TABLE A-2
LABORATORY ANALYSES OF NEW TANK PIT SOIL SAMPLES
ARCO Station 2035
Albany, California

(Page 2 of 2)
Sample ID B T E x TPHg
S5-0709-NP11(3’} <0.0050 <0.0050 <0.0050 <0.0050 <10
S-0709-NP12(14%} <0.0050 «<0.0050 <0.0050 <0.0050 <1.0
S-0709-NP13(2") <0.0050 <0.0050 <0.0050 <0.0050 <10
S-0709-NFP14(6") <0.0050 <0.0050 0.0050 0.0080 <10
S-0709-NP15(5") <0.0060 <0.0050 <0.0050 0.0060 <10
S-0709-NP16(16%) <0.0050 <0.0050 0.0050 0.0080 <1.0
S-0709-NP17(10%) <0.0050 <0.0050 0.0050 0,0080 <1.0
S-0709-NP13(117) <0.0050 <0.0050 0.0050 0.0080 <1.0

Results in parts per million (ppm).

B: benzene, T: toluene, E: ethylbenzene, X: total xylenes

TPHg: Total petroleum hydrocarbons as gasoline (TPHg with BTEX distinction measured by EPA Methods 5030/8015/8020)
<: Less than the indicated laboratory detection limit.

Sampile Identification:

Soil Borings:

3-51-BS

! I !—-----—-——— Boring number

| Yoo Depth of sample

L Soil sample
FExcavation Samples:

S-0709-NP1(10°)

= E !— New tank pit consecutive number (sample depth)

| —-—o Date of sample

L Soil sampie
Sidewall and Floor Samples:

S-1S-EWC

f I |l----—— Location identifier

| b—————— e Depth of sample

L Soil sample

- RESNA —




Subsurface Environmental Investigation and Pumping Test

March 6, 1991

ARCO Station 2035, Albany, California 69036.02
TABLE A-3
LABORATORY ANALYSES OF FORMER GASOLINE TANK PIT SOIL SAMPLES

ARCO Station 2035

Albany, California
Sample ID B T B X TPHg TOG vOocC Pt
July 3, 1991
S-12-TiW <0.0050 <0.0050 <0.0050 <(0.0050 <10 NA NA NA
S-12-T1E <0.0050 < 0.0050 <0.0050 <{1L0050 <10 NA NA NA
S-12-T2W 0.031 <0.0050 0.6080 <0,0050 <1.0 NA NA NA
S-12-T2E 0.01% <0.0050 <0.0050 <0.0050 <10 NA NA NA
S-12-T3W 1.2 24 1.0 38 48 NA NA <{.05
S12-T3E 0.2 0.51 0.97 39 65 NA NA <005
S-13-T4N 0.45 .039 0.18 033 6.2 NA NA NA
§-13-T4S5 G.061 0.034 0.0080 0.15 <1.0 <30 ND NA

(D.160) (0.430)

Results in parts per million (ppm}.

NA: Not anaiyzed.

<: Less than the indicated laboratory detection limit
ND: Less than laboratory limit for each compound, except benzene and total xylenes
(): Indicates results measured by EPA Method 8240

B: benzene, T: toluene, E: cthylbenzene, X: total xyienes
TPHg: Total petroleum hydrocarbons as gasoline

(TPHg with BTEX distinction measured by EPA Methods 5030/8015/8020)

TOG: Total vii and grease (measured by Standard Method 5520 E and F)

VOC: Volatile organic compounds (measured by EPA Method 8240)

Pb:  Crganic lead (measured by California LUFT Manual Method, 12/87)

Sample Identification:

S12-T1w

Tank number and locator
Depth of sample
Soil sample




Subsurface Environmental Investigation and Pumping Test

March 6, 1991

ARCO Station 2035, Albany, California 69036.02
TABLE A4
LABORATORY ANALYSES OF PRODUCT-LINE
AND PRODUCT-DISPENSER SOIL SAMPLES
ARCO Station 2035
Albany, California
Sample ID B T E X TPHg
July 19, 1991
§-242-PL1 <0.005 <0005 <0.005 <0005 <1.0
§-21%-PL2 <(.005 <(.005 <0.005 <(.005 < 1.0
S-1-PL3 0.005 0.02 0.016 0.12 s
S-1-PLA 36 320 100 640 uéocp
$1-PLS <0.005 <0.005 <0.005 <0.005 <10
$-1-PL6 <0.005 <0.005 <0.005 <0005 <10
$1-PL? 0.10 037 0.16 12 U
$-1-PL8 36 28 29 200 (i
$1-PL9 02 0.78 0.36 31 110
S-1-PL10 0.09 043 0.72 28 84
5-2-PD1 <0.005 <0.005 <0.005 <0.005 <1.0
$-245-PD2 <0.005 <0.005 <0.005 <0.005 <10
$-1-PD3 <0,008 <0.005 <0.005 <0.005 0
S-1-PD4 <0.005 <0,005 <0.005 12 @
5-1-PDS <0.005 <0.005 <0.005 <0,005 ‘.0
$-1-PD6 013 0.28 0.48 38 -~
$1-PD7 0.35 21 L1 47 1,000
$-1-PD8 <0.003 <0.005 <0.005 <0.005 0
August 9, 1991
S-1%-PL4 021 0.040 0.15 0.12 41

Results in parts per million (ppm}).

<: Less than the laboratory detection limit.
B: benzene, T: toluene, E:! ethylbenzene, X: total xylenes
BTEX: Measured by EPA Method.
TPHE: Total petroleum hydrocarbons as gasoline {measured by EPA Method).

Sample Identification:

S-1%-PL1

Product-line number
Depth of sampie
Soit sample

RESNA—
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Subsurface Environmental Investigation and Pumping Test March 6, 1991
ARCO Station 2035, Albany, California 69036.02
FIELD METHODS

Site Safety Plan

The Site Safety Plan (RESNA, June 24, 1991) describes the safety requirements for the
evaluation of gasoline hydrocarbons in soil and groundwater 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 were briefed on the
contents of the Site Safety Plan before work began. A copy of the Site Safety Plan was
available for reference by appropriate parties during the work. The Staff Geologist of
RESNA was Site Safety Officer for the project.

Soil Borings

Prior to the drilling of borings and construction of monitoring wells, permits were acquired
from the appropriate regulatory agency. Copies of the permits are included in Appendix
A of this report. Prior to drilling, Underground Services Alert was notified of our intent to
drill, and known underground utility lines and structures were marked. The borings were
drilled by a truck-mounted drill rig equipped with 10- or 12-inch-diameter, hollow-stem
augers. The augers were steam-cleaned prior to drilling each boring to minimize the
possibility of cross-contamination. After the borings were drilled, monitoring wells were
constructed in the borings, or the borings were backfilled to the ground surface with neat-
cement grout and bentonite.

Borings for groundwater monitoring wells were drilled to a depth of no more than 20 feet
below the depth at which a saturated zone was first encountered, or a short distance into
a stratum beneath the saturated zone which was of moisture content and consistency to be
judged as a perching layer by the field geologist, whichever was shallower.

Drill Cuttings

Drill cuttings subjectively evaluated for hydrocarbons at levels greater than 100 parts per
million (ppm) were separated from those subjectively evaluated for hydrocarbons at levels
less than 100 ppm. Evaluation was based either on subjective evidence of soil discoloration,
or on measurements made using a field calibrated organic vapor meter (OVM). Readings
were taken by placing a soil sample into a ziplock-type plastic bag and allowing volatilization
to occur. The intake probe of the OVM was then inserted into the headspace created in
the plastic bag immediately after opening it. The drill cuttings from the borings were placed
on plastic at the site, and covered with plastic. The cuttings were removed to a Sanitary
Landfill by ARCO,
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Soil Sampling in Borings

Soil samples were collected at no greater than 5-foot intervals from the ground surface to
the total depth of the borings. The soil samples were 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 were laboratory-cleaned, steam-cleaned, or washed
thoroughly with Alconox® and water, prior to each use. The sampler was driven with a
standard 140-pound hammer repeatedly dropped 30 inches. The number of blows to drive
the sampler each successive six inches was counted and recorded to evaluate the relative
consistency of the soil.

The samples selected for laboratory analysis were removed from the sampler and quickly
sealed in their brass sleeves with aluminum foil, plastic caps, and aluminized duct tape. The
samples were 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 was tested in the field using an OVM that was field calibrated at the beginning of
each day it was used. This testing was 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 report.

Logging of Borings

A geologist was 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, were 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.

' J Yy | /
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Monitoring Well Construction

Monitoring wells were constructed in selected borings using clean 6- and 4-inch-diameter,
thread-jointed, Schedule 40 PVC casing. No chemical cements, glues, or solvents were used
in well construction. Each casing bottom was sealed with a threaded end-plug, and each
casing top with a locking plug. The screened portions of the wells were constructed of
machine-slotted PVC casing with 0.020-inch-wide slots for initial site wells. Slot size for
subsequent wells will be based on sieve analysis and/or well development data, The
screened sections in groundwater monitoring wells were placed to allow monitoring during
seasonal fluctuations of groundwater levels.

The annular space of each well was backfilled with No. 2 by 12 sand, to approximately two
feet above the top of the screened casing for initial site wells, The sand pack grain size for
subsequent wells will be based on sieve analysis and/or well development data. A 1- to 2-
foot-thick bentonite plug was placed above the sand as a seal against cement entering the
filter pack. The remaining annulus was then backfilled with a slurry of water, neat cement,
and bentonite to approximately one foot below the ground surface.

An aluminum utility box with a PVC apron was 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 were developed by bailing or over-pumping and surge-block
techniques. The wells were either bailed or pumped, allowed to recharge, and bailed or
pumped again until the water removed from the wells was subjectively evaluated to be clear
by the field geologist. The wells were allowed to equilibrate for at least 48 hours after
development prior to sampling. Water generated by well development was stored in 17E
Department of Transportation (DOT) 55-gallon drums on site and was removed in October
1991 by a state-licensed and ARCO contracted waste hauler under manifest. A copy of the
manifest is included in Appendix E, Waste Manifest Forms.

Groundwater Sampling

The static water level in each well was measured to the nearest 0.01-foot using a Solinst®
electric water-level sounder cleaned with Alconox® and water before use in each well. The
liquid in the onsite wells was examined for visual evidence of hydrocarbons by gently

B-3
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lowering approximately half the length of a Teflon® bailer (cleaned with Alconox® and
water) past the air/water interface. The sample was then retrieved and inspected for
floating product, sheen, emulsion, color, and clarity. The thickness of floating product
detected was recorded to the nearest 0.1-inch.

Wells which did not contain floating product were purged using a submersible pump. The
pump, cables, and hoses were cleaned with Alconox® and water prior to use in each well.
The wells were purged until withdrawal was of sufficient volume to result in stabilized Ph,
temperature, and electrical conductivity of the water, as measured using portable meters
calibrated to standard water solutions. If a purged well became de-watered, the water level
was allowed to recover to at least 80 percent of the initial water level. Prior to the
collection of each groundwater sample, the Teflon® bailer was cleaned with Alconox® and
rinsed with tap water and deionized water, and the latex gloves worn by the sampler
changed. Hydrochloric acid was added to the sample vials as a preservative (as required
for specific laboratory analysis). A sample-method blank was collected by pouring distilled
water into the bailer and then into sample vials. A sample of the groundwater was then
collected from the surface of the water in each of the wells using the Teflon® bailer. The
water samples were 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 were then labeled and promptly
placed in iced storage. A field log of well purging procedures and parameter monitoring
was maintained. Water generated by the purging of wells was stored in 17E DOT 55-gallon
drums onsite, and was removed and disposed by a state-certified and ARCO approved
contractor.

Vadose-Zone Sampling

Vapor readings are made with a field calibrated OVM, which has a lower detection limit
of 0.1 ppm. Prior to purging each vadose-zone monitoring well, an initial reading is taken
inside the well by connecting the tubing of the OVM to a tight fitting at the top of the well.
Each vadose-zone monitoring well is then purged for approximately 60 seconds using an
electric vacuum pump connected to the tight fitting. Ambient readings of the air at the site
are taken with the OVM after each well is purged. The OVM is then connected to the well
fitting, and the reading recorded. The well is then again purged for approximately 30
seconds, and again measured using the OVM. These purging and measuring procedures are
repeated until two consecutive OVM readings are within ten percent of each other.

B-4
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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 promptly to help
ensure that recommended sample holding times are not exceeded. Samples are properly
disposed of after their useful life has expired.

Aquifer 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 was recorded. Drawdowns in observation wells are recorded at
intervals throughout pumping using pressure transducers. Evacuated water is stored in a
temporary storage tank at the site and remains the responsibility of the client until removed.
After the pump test is completed, recovery measurements are taken in the wells until
recovery is at least 80 percent of the initial water level.
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4 ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

5997 PARKSIDE DRIVE &

FPLEASANTON, CALIFORNIA 84566 4

{415) 484-2600

GROUNDWATER PROTECTION ORDINANCE PERMIT APPLICATION

CANT_TO COMPLE

lLOCATION OF PROJECT Avco <tadion 2025

100l San Pablo Ave viuge
lCLlENT

Address F. D, Bpx 5—?3”

Zip

Mfoam{f . Califeonia
Neme  Poren Produncts Compgny
.cwy Saw Maten 94 4.9

APPL I1CANT

Neme PGS UP«/F«WHGJ G FnS\is-bW\S

CHY  Spn gose. Zip 95119

PERMIT NUMBER

91497

LOCATION NUMBER

Phone(4s 1573 - 2434

l Addressz 31 Mmaden qur Gp 34 FPhone(4n0) 74L&~ FF22

4} DESCRIPTION OF PROJECT

Water Wall Constructlan \/ Geotechnical [nvestigation

General
Contamlnatlon

I Cathedic Protection
Well Destruction

PROPOSED WATER WELL USE
Demestic Industriai __ Irrtgation
Munic Ipal Monltoring JL Other

PROPOSED CONSTRUCT ION
Drilling Mathod: .
Auger /

Alr Rotary
Other

DRILLER'S LICENSE NO. (5369545

WELL PROJECTS

l Mud Rotary
Cable

Drill Hole Dlamete In. Max Imum
Casling Dlameter 5 n. Depth RE
Surface Seal Depth jp ft. Number
'esorecamom. PROJECTS
Number of Borlngs Max; Tmum
Hole Dlameter In. Lepth ft.
.EST!MATED STARTING DATE 15 Sep 91
ESTIMATED COMPLETION DATE 17 Sep 61

'I hereby agres to comply with ail requlrements of this

_03/

permlt and Alameda County Ordinance No. 73-68,

APPLICANT'S
SIGNATURE

%‘LQ QWDM‘& (ﬂ’é
l U Iy,

CATHODIC.

Approvad %W /5?/]& '%M

PERMIT CONDITIONS

Clircled Permit Requirements Apply

GENERAL

l. A permit appllcation shouid be submitted so as +
arrive at the Zone 7 offlce five days prier +fc
proposed starting data.

2. Submit to Zone 7 wlithin &0 days after complation
of permitted work +the orliginal Department of
YWater Rasources Water Well Orlllers Report or
equivalent tor well projects, or drililng logs
and locatlon sketch for geotachnical projects.

3. Permit fs wvold 1f projJect not begun within 9C
days of approval date.

WATER WELLS, INCLUDING P IEZOMETERS

l. Minlmum surface seal thickness
cemant grout placed by tremie.

2. Minlmum seal depth s 50 feet for municlpal anc
-Industrial wells or 20 feet for domestic, Irriga-
tlon, and monltoring wells unless a2 |lesser depth
Is specially approved. .

GEOTECHNICAL, Backflii bore hole with compacted cut-

tings or heavy bentonlte and upper two feet with com-

pacted material. in of known or suspected
contamination, fremled cement grout shall be used Ir
place of compacted cuttings.

Fill hole above anode zone with concrete

placed by tremie.

WELL DESTRUCTICH.

s two Inches of

areas

Ses attached.

Date 30 Aug 91

Wyman Homnpg

21982



APPENDIX D
WELLHEAD SURVEY



RECEIVED

JOHN E. XOCH MOV 8 - 1991

Land Survevor
CA State Lic. No. LS4811 RESNA
2427 Telegraph Ave., Suite A
Oakland, CA 94609
(210) 655-995%
FAX (510} 555-9745

TRANSMITTAL LETTER

TO:Joel Cotffman FROM:John Koch

Job No.:31072

Re:AG3 Projsct #69036.02

i}

COMPANY:Applied Geosystam

FAY NOH408) 764-7243%
SURJECT:Arco Ztaticn #2035
1001 Zan Pablo Avenne
E Marin Awve,
Albanv, A

=Rnart  of monltor well Jdata table.

Z. 2lot ozlan of site.

NO. oF PAGES f{including transmittal): 2

MESSAGE:



JOHN E. KGCH

Land Survevyor

CA. State Lic. No. L34811
5427 Telegraph Ave., Suite A
Oakland, CA 94609

(510) 655-9956 :
FAX (510) 655-9745 RECEIVED
NOV 8 - 1991 \

Applied GeoSystems 11/04/91
3315 Almaden Expressway, Suite 34 RESNA
San Jose, CA 95118 SAN JOSE

14G8) 264-7723

FAX (408) 264-2435 |
Tabulaticon cof Elevations as o
01:90 pam. 10729781

i

Jeb #91072

AGS Project 6%036.02

Project Geologist:Joel Coffman

Site: ARCO Station # 2035
1N01 San Pablo Avenue
M Marin Ave.
Albany, CA

BENCHMARK: [(B1138} A =ftandard Bronze DRisk 1in the sidewalk
0.8" behind the face of curb on the northerly =side of Marin
Aavenue b' +/- westerly of the curb return at the northeast corner
of Marin Ave. and San Pablo Ave. (El. = 40.428"),

MONITCOR WELL DATA TABLE

Well Degignation El=vation Description

M-1 41.41 Teop of PVC Casing
41.72 Tep cof Box

MW~z 40.38 Top cof PVC Casing
40.73 Top of Box

MW-3 41.44 Top of PVC Casing
41.83 Top of Box

RW-1L 40,33 Top of PVC Casing
40.83 Top cf Box

NCTES:

1. Datum iz USC&GS '29
Top ot PYVC Casing Elewvation iz At mark at Saop of 4" DVC for
2ll MW'z & &" PVC for RW-L1. Mark bearing North for wells
MW-32 & MW-3. Mark on MW-1 & RW-1 on West side.

i
H
b
ol

3. Top of Box Elevation iz at mark on rim for all wells.
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APPENDIX E
WASTE MANIFEST FORMS



St dwmwﬁﬁauw
7 U See Insiructions on back of page 6.
Placse printortyps.  Fomm designed for 1ae on elife (12-pifch typewrter).

LYREL LV Y

' 1. Generators US EPA 1D No, Manifest Document No, 2 Poge 1 Information in the shaded amoa
4 UNIFORM HAZARDOUS ahRe I . is not required by Federaliow.
WASTE MANIFEST CIEIL IV IR IG I I 1R 16 0714 a0 g1 a1 i of ) 7
RIS
: I'. 9. Box %811, 3an Matac &3 440
4 GenerctarsPhone (415 ) 6§71 .2474/07) 1424
l 5. Transporter | Company Name 4 LS EPA ID Number
H & H 2hip-Servics Combany AN N 0 AT T s
. 7. Tronsponer 2 Compony Nome B. US EPA 1D Numbeer
K 9 I S O T T O I
. %..Desgnated i and Site Adcress 10. US EPA ID Number
: ' Q o= i fﬁﬂ» ge.w 102 L ompany
& ;-0 Thina Basin Streer
F b g B a4 17 R . .
o ‘an Francisco. A S4107 NENEUN YRR SN IR A
' § ) ’ 12. Cartainorns 13 Totak
2 11, US DOT Dencription (inchading Proper Shipping Nome, Hazord Class, and ID Numbed No Tvpe Quantity
= o a
Sle | 1L snn waTER
ti E | NON-ECRA HAZAREAMIS AITE LTOUTH g AT IONS 0] S
ZIN =
™2,
<l A
=
T|O
SR
'gi
D
®
|§
o
LLj
=
&
l [ 15, Specicl Hanaing instructions ond Adafional Infarmation . )
- a t N " ¢
3 JOP #9431 JCGR 3ITE:  ARTD ZPATION. £2015 g
o S Emergency Tontact: H o8 M A1415% 543 4535 ~ Pl San Pabls Avenue F
lg APPROPRIATYE. PROTECTIVR LOTHIN AHDL RESPIRATOR. Alkany, Taliforaia
_(' 16, GENERATOR'S CERTIFICATION: | haraby deciare that the contents of this comsignment are fully and occurdtely descnbed obove by proper shipping name ond om ckssified,
% pocked, mexked, ond iabeled, andmndmpodsnproparconddpnfotﬂaupoﬂbyhideymmbofoopphcubb infemational and naticnal govemment reguiations.
[ Nlmolﬂ'oeqwmuemmtor.Icoﬂivﬂ’nflhowopmgrumhphcolomdm?hovohnomdfeﬁcﬂyofwmooemrufodioihdogmlmwmhndhbe
‘é mmmmmlmnmmmmmmMoftm.ﬂm,uummetommthpnurﬂu'\dn.!h.n
w Mtchmnnhsdfhm\dmeonviomnom.OR.I‘Imaundqumﬁwmlmor.lhuwmodeogoodfmheﬂoﬂfoniﬁnhw 9 genarHion ond seiact the Dast wixte
= manageméent method that b avaioble 1o me and that | con afford, ; 5 ; 4 a :
'g‘ ‘gmhjwpedmmwe ~ N ér T T
O * e _--> e g' 1. -/, - ; = ‘ )
- - H : ! : L - 4 E
i ¢‘.Cb:. i ; . !{ 272 ;3 e . ‘ ; »,;‘ . .
E; ‘ - LAY A~ Vi, Jml‘é‘{ 1id 0t g5 le
g T |17 Tramsporter | Acknowiedigement of Receiot of Matenals ‘ A
lc : Printad /Typed Nome . Signature ) * Monin Day Yoor
> - 3
g g Y 2 ox gt 4 .:'i. o X J - N
&l 3 | AYLON H. O DUNALD Lot e A B A Iyl 1,519 t
8 O |18. Tramsporter 2 Acknowledgement of Receipt of Matericls 5
‘ R |Pimted/Typed Nome Signature - Monih Doy
wi T
wl E .
(¢}
R 1
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> A - e
R
1
i .
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Y i :
l I N
DO NOT WRITE BELOW THIS LINE.
8022A (12/90) TN ERATOR RFTAING
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1 JOB #9857

‘24 Br. Fmsrgency Contact: H & H #(

JOB BITR:
415) 543-483%

ARCO STAYTION, #2033
1001 nn Pedblo Avenue

management method that B avolkabie 10 me and that | con afford.

.

14. GENERATOR'S CERTIACATION: Irmutwdach'ﬂnfﬂnootmmm!hhcmbmmﬂ'mfuymWWWMMWMWNG-M
packed, marked, ond ioheled, ond are in all respects in proper concition for fransport by highwery acconding to appiicable infemactionat and national govemment mguiations.
¥ 1 am o lage quaniily generalor, Icorfiyfhdlhanclpmmnpbcefomhﬂmmdbmvdmemmwmmmmmbm

econamicaly procticabio and that | have selected the procticabis method of treatment, storage. o dispesal cumently avoilobis 10 Me which minimizes the passent and fubue
threat to humon heaith and the ervironment: OR, I | om a small quanitty genegtor, |hmundnugoodtdhoﬁonfomnhwummmmhmm

E‘Z, 6@1\)19(. Ck(@ N
pt T rl?TmhﬂActhgaMofMdeﬂ
] : Printec/Typed Nome Aﬂtvﬁ i’df ﬂTCD a Month Doy Yoor
N
; LANCE D, SAITH /" 11 0 /119 1
8 o &1 2 of of Materich
& R [Printea/Typed Nome Signature Monin Day Yeor
T
E
o R N
E 19. Dscrepancy ndicotion Space .
A
C
i
’I' 20, Fociity Cwher or Operctor Cestification of recent of hazordous materiols covered by this mandest sxcept as noted in tem 19,
T Prirted/Typed Nome Signature Month Day Yaor
Y
I I R
l DO NOT WRITE BELOW THIS LINE.
DHS BO22A (12/90) Blue: GENERATOR SENDS THIS COPY TCTDHS WATHIN 30 DAYS.
e To:  P.O. Box 400, Sacramento, CA $58120400
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APPENDIX F

LABORATORY ANALYSES REPORTS
CHAIN OF CUSTODY RECORDS



880 Chesapeake Drive « Redwood City, CA 84063
(415) 364-9600 + FAX (415) 364-9233 THER! 1991

(4 SEQUOIA ANALYTICAL RECEIVED
v

RESNA RESNA
3315 Almaden Expwy., Suite 34 SAN JOSE
San.Jose, CA 95112

Attention: Joel Coffman

Project: ARCO 2035, Albany

Enclosed are the results from 6 soil samples received at Sequoia Analytical on October 16,1991. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

1103175 Soil, $-6-B9 10/15/91 EPA 5030/8015/8020
1103176 Soil, 5-16-B9 10/15/91 EPA 5030/8015/8020
1103177 Soil, $-31-B9 10/15/91 EPA 5030/8015,/8020
1103178 Soil, $-6-B8 10/15/91 EPA 5030/8015/8020
1103179 Soil, $-16-88 10/15/91 EPA 5030,/8015/8020
1103180 Soil, $-30-B8 10,/15/91 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,
SEOUOIA ANALYTICAL

t;/éud Q%J

EI abeth W. Hacki
Project Manager

REPORT.XLS <1>




SEQUOIA ANALYTICAL

680 Chesapeake Drive = Redwood City, CA 94083
v (415) 364-9600 » FAX (415) 364-9233

RESNA Client Project ID: ARCO 2035, Albany Sampled:  Oct 15, 19
3315 Almaden Expwy., Suite 34 Matrix Descript: ~ Soil Received: Qct 16, 1831

San Jose, CA 95112 Analysis Method: EPA 5030,/8015/8020 Analyzed Oct 18-28, 1991
ion: Joel C i :

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

l Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
. mg/kg mg/kg  mg/kg  mg/kg  mg/kg
(ppm) (ppm) (ppm) (Ppm) (ppm)
l 110-3175 5-6-B9 25 0.60 0.58 0.44 1.8
l 110-3176 5-16-B9 N.D. 0.015 N.D. N.D. N.D.
110-3177 5-31-B9 N.D. N.D. N.D. N.D. N.D.
' 110-3178 S-6-B8 N.D. N.D. N.D. N.D. N.D.
l 110-3179 S-16-B8 3.0 0.45 0.13 0.1 0.47
l 110-3180 $-30-B8 240 3.6 5.0 4.1 16
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050
l Low to Medium Boiling Paint Hydrocarbons are quantitated against & gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.
l SEGUOIA ANALYTICAL
Ell beth A Hackl

Project Manager 1103175.ARR <1>




680 Chesapeake Drive « Redwood City, CA 34063
{(415) 364-9600 » FAX (415) 364-9233

@ SEQUOIA ANALYTICAL
\ X 4

RESNA Client Project ID; ARCO 2035, Albany
3315 Almaden Expwy., Suite 34

San Jose, CA 95112
ntion: Joel Coffr  Sample G

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzene Xylenes

Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Anaiyst: A. Maralit A, Maralit A. Maralit A. Maralit
Reporting Units: mg/kg mg/kg mg/kg ma/kg
Date Analyzed:  Oct 18, 1991 Cet 18, 1991 Oct 18, 1991 Oct 18, 1991
QC Sample #:  GBLK101791 GBLK101791 GBLK101791  GBLK101791

Spike Conc.
Added: 0.20 0.20 0.20 0.60

Conc. Matrix
Spike: 0.20 0.20 0.20 0.60

Matrix Spike
% Recovery: 100 100 100 100

Conc. Matrix
Spike Dup.: 0.19 0.19 0.19 0.57

Matrix Spike
Duplficate
% Recovery: a5 95 95 95

Relative
% Difference: 5.1 5.1 5.1 5.1

' Sample Conc.: N.D. N.D. N.G. N.D.

SEQUOIA ANALYTICAL % Recovery: Cone. of M.S. - Conc. of Sample % 100
eys s . ' Spike Cone. Added
/‘—fjf . .:|f l" ‘(/.fjf.‘ ’“é\/
I el {,L&'f’i : \;'ti_{_ A Relative % Difference: Cone. of M.S. - Cone. of M.8.D. x 100
Elizabeth W. Hackl {Conc. of M.S. + Conc. of M.§.0D.) / 2

Project Manager 1103175.RRA <2>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 34063
{415) 364-9600 =« FAX (415) 3684-9233

RESNA Client Project 1D: ARCO 2035, Albany
3315 Almaden Expwy., Suite 34

San Jose, CA 95112

QUALITY CONTROL DATA REPORT

ANALYTE Ethyi-
Benzehe Toluene Benzene  Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA BD20
Analyst: A Miraftab A. Miraftabs A. Miraftab A Miraftab
Reporting Units: mg/kg mg kg mg/kg mg/kg
Date Analyzed:  Qet 19, 1991 Cct 18, 1991 Oct 19, 1981 Oct 18, 1991
QC Sample #:  GBLK1017¢1 GBLK101791 GBLK101791 GBLK101791
Sample Cone.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Cone. Matrix
Spike: 0.20 0.20 0.20 0.60
Matrix Spike
% Recovery: 100 100 100 100

Conc. Matrix

Spike Dup.: 0.21 0.21 0.21 0.62
Matrix Spike
Duplicate
% Recovery: 105 105 105 103
Relative
% Difterence: 49 49 49 3.3
SEQUOIA ANALYTICAL % Recovery; Conc, of M.5, - Conc. of Sample x 100
Spike Conc. Added
I -’/ ,&,é{ {~<ﬂ’ ?’j ' !L Relative % Difference; Cone. of M.S. - Cone. of M.S.D. x 100
VElfzabeth W. Hackl ~ [Conc. of M.S. 5 Conc. of M.8.0)/ 2

Project Manager 1103175.RRR <3>




SEQUOIA ANALYTICAL

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

‘RESNA Client Project 1D: ARCO 2035, Albany
13315 Almaden Expwy., Suite 34

‘San Jose, CA 95112
‘Attention: Joel Coffman QC Sample Group: 110-3178

QUALITY CON.TROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluana Benzene  Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst; A, Maralit A. Maralit A, Maralit A. Maralit
Reporting Units: mg/kg myg/kg mg/kg mg/kg
Date Analyzed:  Cet 28, 1991 Cet 28, 1991 Oct 28, 1991 Oct 28, 1991
QC Sample #:  GBLK102891 GBLK102891 GBLK102891 GBLK102891
Sample Conc.: N.D. N.D. N.D. ND.
Spike Cone.
Added: 0.20 0.20 0.20 0.60

Conc. Matrix

Spike: 0.23 0.23 0.23 0.69
Matrix Spike
% Recovery: 115 115 115 115
Conc. Matrix
Spike Dup.: 0.24 0.24 0.24 0.71
Matrix Spike
Duplicate
% Recovery: 120 120 120 118
Relative
% Difference: 43 4.3 4.3 29
SEQUOlA ANALYTICAL % Recovery: Cane. of M.S. - Cone. of Sampie x 100

-~ Spike Conc. Added

7
' (/ 2 f'.qffﬁ‘\éi[_j (/ Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100

_ beth W. Hackl (Cone. of M.S. + Conc. of M.S.D.) /2
" Pfolect Manager 1103175.RRR <4>
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SEQUOIA ANALYTICAL RECEIVED

680 Chesapeake Drive « Redwood City, CA 94063 UCT j 1 ]gg]
(415) 364-96800 « FAX (415) 364-9233 e

RESNA
RESNA SAN JOSE

3315 Almaden Expwy., Suite 34
San Jose, CA 95112
Attention: Joel Coffman

Project: ARCQ 2035, Albany

Enciosed are the results from 1 soil sample relogged at Sequoia Analytical on QOctober 28,1991. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

B SRS NP
“Elizabeth W. Hack
' Project Manager

1103180 Soil, $-30-B8 10/15/91 California LUFT Manual, 12/87

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

Very truly yours,
SEQUOIA ANALYTICAL =
ii..."(_,'/‘ i ; I/' . “’,‘"l!- //

i Vi

/

1103180.ARR <1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9B800 » FAX (415) 364-9233

ESNA - Client Project ID:  ARCO 2035, Albany Oct 15, 1991
315 Alrnaden Expwy., Suite 34 Sample Descript:  Soil Relogged:  Oct 28, 1991
:8an Jose, CA 95112 Analysis Method: California LUFT Manual, 12/87 Extracted: Oct 29, 1931
ttention: Joel Coffman First Sample #:  110-3180 Analyzed:  Oct 30, 1991
Oct 30, 1991

ORGANIC LEAD

Sample Sample Sample
Number Description Results

mg/kg (ppm)

110-3180 $-30-B8 N.D.

Detection Limits: 0.050

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

SEQUO!A ANALYTICAL
_,..r' - )‘l . . /
// oS ’/\.'/ ,./. /
] LA - a\ -
El‘zabeth W.Hackl — T
Project Manager 1103180.RAR <1>



SEQUOIA ANALYTICAL

580 Chesapeake Drive « Radwood City, CA 94063
{415) 364-9600 « FAX (415) 364-3233

Client Project (D: ARCO 2035, Albany

QCS 110-3180

QUALITY CONTROL DATA REPORT

ANALYTE QOrganic
Lead
Method: LUFT
Analyst: V. Patel
Reporting Units: mg/kg
Date Analyzed:  Oct 30, 1991
QC Sample #: 110-3180
Sample Conc.: N.D.
Spike Conc.
Added: 0.60

Conc. Matrix

Spike: 0.46
Matrix Spike
% Recovery: 77

Cong. Matrix
Spike Dup.: 0.45

Matrix Spike
Duplicate
% Recovery: 75

Relative
% Difference: 22

SEQUOIA ANALYTICAL % Recavery: Conc. of M.5. - Cone. of Sample x 100
_/s.f— ;o o Spike Conc. Added

e .I{(Ji/ I\._é( _:r'// / / ) )
o e LI Relative % Difference: Conc. of M.S. - Cone, of M.S.D, x 100
Ellzabeth W. Hacki {Conc. of M.S. + Conc, of MS.D) /2

" Project Manager 1103180.RRR <2>
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RESNA

3315 Almaden Expwy., Sulite 34
San Jase, CA 95112
Attention: Joel Coffman

Project: ARCO 2035, Alhany

SEQUOIA ANALYTICAL

880 Chesapeake Drive » Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233

Enclosed are the results from 9 soil samples received at Sequoia Analytical on Octcber 18,1991. The requested
analyses are listed below:

SAMPLE #

SAMPLE DESCRIPTION

DATE OF COLLECTION

TEST METHOD

1103780

1103781

1103782

1103783

1103784

1103785

1103786

1103787

1103788

Soil, S-6%4-B10
Soit, 5-13-B10
Soil, 8-201%-B10
Soil, $-301£-B10

Sail, 3-8-B11

Soil, §-11-B11

Soil, 3-16-B11

Sall, 5-21-B11

Soil, S-11-B8

10/16/91
10/16/91
10/16/91
10/16/91

10/15/91

10/15/91

10/15/91

10/15,/91

10/15 /91

EPA 5030/8015/8020
EPA 5030/8015/8020
EPA 5030,/8015/8020
EPA 5030/8015/8020

Cd, Cr, Pb, Ni, Zn

EPA 3550,8015

EPA 5030,/8010

EPA 5030/8015/8020

SM 5520 E&F (Gravimetric)

Cd, Cr, Pb, Ni, Zn

EPA 3550/8015

EPA 5030/8010

EPA 5030/8015/8020

SM 5520 E&F (Gravimetric)

Cd, Cr, Ph, Ni, Zn

EPA 3550,/8015

EPA 5030,/8010

EPA 5030/8015/8020

SM 5520 E&F {Gravimetric)

Cd, Cr, Pb, Ni, Zn

EPA 3550/8015

EFA 5030/8010

EPA 5030/8015/8020

SM 5520 E&F {Gravimetric)

EPA 5030/8015/8020

1103780.RRR <1>




SEQUOIA ANALYTICAL

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

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

1103789 Sail, $-101:-B19 10/14/91 EPA 5030/8015/8020

Flease 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

?.;J' ﬁ

/CE,L, \L /L k L,} “a-_._/“/
“Efizabeth W Hackl
Project Manager

1103780.RRR <2>



SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 34063

v (415) 364-9600 « FAX (415) 364-9233

ARCO 2035, Atbany Sampled: Oct 14-16, 199

RESNA
3315 Almaden Expwy., Suite 34 Matrix Descript:  Soil Received: Qct 18, 1991
San Jose, CA 95112 Analysis Method:  EPA 5030/8015/8020 Analyzed: Oct 22-26, 1991

Attention: Joel Coffman First Sample 110-3780 1

Client Project 1D:

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

Low to Medium Beiling Point Hydrocarbons are quantitated against & gassline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

/“

/1,( oy mfgag,

Ellzabeth W. Hacki
.Project Manager 1103780.ARR <1>

(’

l Sample Sampie Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene  Toluene Benzene Xylenes
l mg/kg mg/kg  mg/kg  mg/kg  mo/kg
\ (ppm) {ppm) (ppm) (pRm) (ppm)
' 110-3780 3-5%-B10 N.D. N.D. N.D. N.D. N.D.
l 110-3781 5-13-B10 4.0 013 0.15 0.041 0.16
110-3782 S-20%4-B10 N.D. N.D. N.D. N.O. N.D.
I 110-3783 8-3014-B10 N.D. N.C. N.D. N.D. N.D.
' 110-3784 S5-6-B11 N.D. 0.010 N.D. N.D. N.D.
l 110-3786 5-16-B11 N.D. N.D. N.D. N.D. N.D.
l 110-3787 5-21-B11 N.C. N.D. N.D, N.D. N.D.
l 110-3788 5-11-B8 35 1.2 1.7 0.42 20
110-3789 5-10%-B9 13 0.74 0.72 0.18 0.95
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050




SEQUOIA ANALYTICAL

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

'RESNA " Cliont Pro]ecttD ARCO 2035, Albany Sampled:  Oct 15, 1991
:3315 Almaden Expwy., Suite 34 Matrix Descript:  Soil Received:  Oct 18, 1991

:San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020 Analyzed:  Oct 26, 1991+
" ion: i :1106-3785 Reported Nov 4, 1991:

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

l Sample Sample Low/Medium B.P. Ethyi
Number Description Hydrocarbons Benzene  Toluene Benzene Xylenes
l mg/kg mg/kg  mg/kg  mg/kg  mg/kg
(ppm) (ppm) {ppm) (ppm) (ppm)
' 110-3785 S-11-B11 110 N.D. N.D. N.D. 0.27
Detection Limits: 10 0.050 0.050 0.050 0.050
' Low to Medium Bailing Point Hydrocarbons are quantitated against a gasoline s:andard.
Analytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and/or other factors
l required additionai sample dilution, detection limits for this sample have peen raised.
SEQUOIA ANALYTICAL
A/ S
l /C/Me’\ﬂf LS
A \-__/ 4
vElnzabeth W, Hackt™
“Project Manager 1103780.RRR <2>




@ 680 Chesapeake Drive » Redwood City, CA 94083
v (415) 364-9600 « FAX (415) 364-9233
l ESNA Client Project 1D: ARCO 2035, Albany
315 Almaden Expwy., Suite 34
an Jose, CA 95112
l ttention: Joel Coffman QC Sample Group: 1103780-84, 86-87 Reported: Nov 4, 199
I QUALITY CONTROL. DATA REPORT
l ANALYTE Ethyl-
Benzene Toluene Benzene Xylenes
' Method: EPA 8020 EPA 8020 EPA B020 EPA 8020
Analyst: M. Laikhtman M. Laikhtman M. Laikhtrnan M. Laikhtman
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Qct 22, 1991 Oct 22, 1991 Oct 22, 1681 Oct 22, 1991
QC Sample #:  GBLK101791 GBLK101791 GBLK101791  GBLK101781
l Sample Conc.: N.D. N.D. MN.D. N.D.
Spike Conc.
, Added: 0.20 0.20 0.20 0.60
' Conc. Matrix
Spike: 0.22 0.22 0.22 0.64
l Matrix Spike
% Recovery: 110 110 110 107
I Conc. Matrix
Spike Dup.: 0.21 0.20 0.20 0.6C
' Matrix Spike
Duplicate
l % Recovery: 105 100 100 100
Relative
l % Difference: 4.7 g.5 95 6.6
' SEQUOIA ANALYTICAL % Recovery’ Conc. of M.S. - Conc. of Sample x 100
R “ v o Spike Cone. Added
P ' 7 '( /,, ///" ///4 ‘/' .
l Lers f,*fé\ ({ C{fcgﬁ/ Relative % Difference: Cone. of M.S. - Cone. of M3.D. x 100
Elizabieth W. Hackll /7 / {Conc. of M3+ Conc. of MSD) /2

Project Manager 1103780.RRA <35




680 Chesapeake Drive » Redwood City, CA 94063
l 415) 364-9600 « FAX {415) 364-9233
l ESNA Client Project ID: ARCO 2035, Albany
315 Almaden Expwy., Suite 34
an Jose CA 95112 ;
] Joel Coffman QC Sample Group: 1103785, 88-89. Nov 4, 1991
I QUALITY CONTROL DATA REPORT
ANALYTE Ethyl-
Benzene Toluene Benzene  Xvlenes
I Method: EPA 8020 EPA 8020 EPA BOZC0 EPA 8020
Analyst: D. Dreblow D. Dreblow D.Dreblow D, Dreblow
Reporting Units: mg/kg mg/kg mg/kg mg kg
Date Analyzed:  Cet 28, 1991 Oct 26, 1991 Cot 26, 1991 Oct 28, 1991
l QC Sample #:  GBLK102291 GBLK102291 GBLK102231  GBLK102291
MS/MSED MS/MSD MS/MSD MS/MSD
l Sample Conc.: N.D. N.D. N.C. N.D.
Spike Conc.
l Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.21 0.20 0.20 0.60
l Matrix Spike
% Recovery: 105 100 100 100
I Conc. Matrix
Spike Dup.: 0.21 0.20 0.20 0.59
I Matrix Spike
Duplicate
% Recovery: 105 100 100 g8
l Relative
l % Difference: 0.0 0.0 0.0 1.7
l SEQUQOIA ANALYTICAL % Recovery: Canc. of M S. - Conc. of Sample % 100
(,/— N ' - - Spike Conc. Added
. - "
' ‘ // é VA Relative % Difference: Cone. of M.S, - Canc. of M.5.0. x 100
Ehzabeth T 7 {Conc. ¢f M.S. + Conc. of MS.D) /2
Project Manager : 11037B0.RRR <4>
!




SEQUOIA ANALYTICAL

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

ESNA Client Project ID:  ARCO 2035, Albany Sampled:  QOct 15, 1991
l 315 Almaden Expwy., Suite 34 Matrix Descript:  Saoil Received: Oct 18, 1991
an Jose, CA 85112 Analysis Method: EPA 3550/8015 Extracted:  Oct 23, 1991:
ttention: Joel Coffman First Sample #: 110-3784 Analyzed:  Oct 24, 1991
l Reported:  Nov 4, 1991
I TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)
Sample Sample High B.P.
Number Description Hydrocarbons
I mg/kg
(ppmy)
' 110-3784 S-6-B11 3.9
110-3785 S-11-B11 71
110-3786 S-16-B11 N.D.
l 110-3787 3-21-B11 N.D.
Detection Limits: 1.0
| High Boiling Point Hydrocarbons are quantitated against a diese! fuel standard.
Analytes reported as N.O. were not present above the stated iimit of detection.
l SE@UO]A ANALYTICAL -
b o’f ; ;L ! ",'
l C/C&L{_j it 1 . iu’.[ /7
—Efifabeth W. Hackl '

 Project Manager ' 1103780.RRR <5>




SEQUOIA ANALYTICAL

680 Chesapeake Drive +« Redwood City, CA 94063
(4158) 364-9600 » FAX (415) 364-9233

ESNA

ttenti

315 Almaden Expwy., Suite 34
an Jose, CA 95112
_Joel Coffman

Client Project ID: ARCO 2035, Aibany

_QC Sample Group: 1103784-87

QUALITY CONTROL DATA REPORT

Project Manager 1103780.RAR <G>

ANALYTE
Diesel
l Meathod: EPA 8015
Analyst: R. Lee
Reporting Units: myg/kg
Date Analyzed:  Qct 24, 1991
QC Sample #: DBLK102391-B
' Sample Conc.: N.D.
Spike Conc.
l Added: 15
| Conc. Matrix
Spike: 13
' Matrix Spike
% Recovery: 87
l Conc. Matrix
Spike Dup.: 12
l Matrix Spike
Duplicate
% Recovery: 80
' Relative
l % Difference: 8.0
I SEQU,DIA ANALYTICAL % Recovery: Cong, of M.S. - Cone. of Sample x 100
t'; ; : £ o //"h Spike Conc. Added
f/ h./ ” /” /, ,-/
l ‘ By _{/{_{ k,b—f' v L o - {Relative % Ditference: Cone. of M.S. - Cone. of M.S.D. x 100
"Ehzabeth W. Hackl (Corc. oi M.S. - Conc. of MS D), 2




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
{415) 364-9600 » FAX {415) 3684-9233

e : . ampted: ct 15, :
315 Almaden Expwy., Suite 34 Matrix Descript: Sl Received:  Oct 18, 1991:
an Jose, CA 95112 Analysis Method: SM 5520 E&F {Gravimetric) Extracted:  Oct 24, 1991
ttention: Joel Coffman frirst Sample #. 110-3784 Analyzed: Qct 24, 1091:

TOTAL RECOVERABLE PETROLEUM OIL

Sample Sample Qil & Grease
Number Description mg/kg

(ppm)

110-3784 5-6-B11 80

110-3785 S-11-B11 43

110-3786 5-16-B11 57

Detection Limits: 30

Analytes reported as N.D. were not prasent above the stated {imit of detection.

l 110-3787 3-21-B11 74

SEQUOIA ANALYTICAL

/ !

. f \._é;/é-l ,/ ( '/
l ~Er’zébemw Hack¥
Project Manager 1103780.RRR <7>



680 Chesapeake Drive = Redwood City. CA 94083
(415) 384-9600 « FAX (415) 364-9233

@ SEQUOIA ANALYTICAL
\ K 4

ESNA

315 Almaden Expwy., Suite 34
an Jose, CA 95112

Client Project 1D: ARCO zoss'mbany '

QUALITY CONTROL DATA REPORT

ANALYTE Total Qil
& Grease
Method:  SMs520 E&F
Analyst: A Do
Reporting Units: ma/kg
Date Anatyzed:  Oct 23, 1991
QC Sampie #: 8LK102351
Sample Conec.: N.D.
Spike Conc.
Added: 5,000
Cone. Matrix
Spike: 4,300
Matrix Spike
% Recovery: 86
Conc. Matrix
Spike Dup.: 4,400
Matrix Spike
Duplicate
% Recovery: 88
Relative
% Difference: 23

SEQUOIA ANALYTICAL % Recovery! Cone. of M.S. - Canc. of Sample x 100
g - ., / / . // Spike Conc. Added
!" (, £# )"/ r' 7({ (’ £~ L_-/ ‘|Relative % Cifference: Cone. of M.S. - Cone. of M.S.D. % 100
. Elrzabeth W. Hackk (Conc. of M5 + Cenc. of M.S.0,) / 2

. Project Manager 1103780.RRR <B>




SEQUOIA ANALYTICAL

6880 Chesapeake Drive » Redwood City, CA 94063
{415) 364-9600 « FAX (415) 364-9233

ARCO 2035, Albany Sampled:  Oct 15, 1991:
3315 Almaden Expwy., Suite 34 Sample Descript:  Soil, $-6-B11 Received:  Oct 18,
San.Jose, CA 95112 Analysis Method: EPA 5030/8010 Analyzed: QOct 28,
Attention: Joel Coffman Lab Number:  110-3784 Reported: ~ Nov 4,

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
Ha/kg pg/kg

Bromodichloromethane. ... 5.0 e N.D
BrOMOIOINT. .o et T0 e N.D
BrOMOMIETNANE e et et e e e e et eere e n 10 e N.D
Carbon tetraChlOrida. oo 5.0 e, N.D
I Or O DB NZENE oottt in s ebre s et a st B s N.D
(045100 (0 T=11 5721 3 L= ONUSRE U UR T0 e ———— N.D
2-Chloroethylvinyl ether. ... 10 N.D
(013 Ta g0 10 4 1.1 IRUPRTTUTRTE RSOOSR U O RO TR PP SOTRTTR 5.0 e N.D.
ChlorOmMEthANE. ..ot s 10 e N.D.
Dibromochloromathane.....ooovevvoreeierie e e e 5.0 N.D.
1,2-Dichiorobenzene. e 5.0 e N.D.
1,3-DichloTODENZENE. ... e e e 5.0 e N.D.
1, 4-Dichlorobenzent. .. e 5.0 e, N.O.
1,1-Dichloroethane. .........cooooee e B0 e, N.D.
1,2-Dichloroethane.......cocco e vrr v im s v B N.D.
1,1-Dichloraethene.. . e 5.0 e N.D.
cis-1,2-CHichloroethene. .. 5.0 e N.D. |
trans-1,2-Dichloroethena.. ..o 5.0 N.D. |
1,2-Dichloropropane....coove e 50 N.D.
cig-1,3-Dichloropropens. . ....vvec e 0 N.D.
trans-1,3-Dichloropropene. ..o iceiec e 0 N.D.
Methylene chlorde. ..o, 20 N.D.
1,1,2.2-Tetrachloroathane. ..o e, B0 s N.D.
TetrachlorOBtNeNe. ..o B.O e N.D.
1,1,1-TrichlOr0Bthane. ..o e B0 N.D.
1,1, 2-Trichloraethane. e B0 N.D.
R A Tol g o] Tz AT =1 a1 RO 5.0 e N.D.
TrichloroflUoromMEtNaNEe. ... vt vt 10 e N.D.
Vinyl Chlomde. ... 10 N.D.

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

SEQUOIA ANALYTICAL -

.\

,/"\.\

*g{f g \hé/ﬁ [
. EI:ZabethW Hackt

I\H

Priject Manager 1103780.RRR <9>




SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94063
(415) 3684-9600 « FAX (415) 364-9233

Sampled
315 Almaden Expwy., Suite 34 Sample Descript:  Soil, $-11-B11 Received:  Oct 18,
an Jose, CA 95112 Analysis Method:  EPA 5030/8010 Analyzed:  Oct 28,
ttention: Joel Coffman Lab Number:  110-3785 _ N Reparted Nov 4, 1991

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
#9/kg prg/kg
Bromodichloromethane........ooeriee e 5.0 e N.D.
(215 30030 ] 1 1 4 UUURROROUU TR U U TR 2 £ 2R N.D.
BrOmMOMEINANE. ..ot eeeecetr e et 10— N.D.
Carbon tetrachlOrde. ..o e m e e 5.0 e N.D.
O g oTa e 0 = ¢ A= 1 1= TR OO TS U O PR B e, N.D.
(@0 ToTae =80T 101 TN UEOTRU OO U UNRUU 10 e N.D.
2-Chloroethylvinyl ether. ... 10 e, N.D.
@1 0o] {e) {u) 8 11 UUNRURUN TR OO TP PRUP R PURPUP 50 e, N.D
@\ (oTwTanl= 1 a1= 1l - TEUUUUSTUTRUR RO RS SOPRRPRPN 10 e N.D
Dibromochloromethane.......ooveeveeoeeeeeee e 5.0 e N.D
1,2-DichlOrobenZene. ..o i B0 N.D
1,3-DichlOrobenzZene. .. oo 5.0 RSO RURUURTORTORUUROT N.D
1,4-DHChlOrODENZENG. e 50 e, N.D
1,1-DichloroetNane. e B0 N.D
1,2-DichlOroethane. .o arrmmerer e e ae e 5.0 N.D
1,1-DiChIOroethenE. e 5.0 N.D.
cis-1,2-Dichloroatheng.. . 5.0 e N.D.
trans-1,2-Dichloroethent.. ..o 5.0 N.D.
1,2-DiChIOrOPIOPANE. .- vt e B0 e N.D.
Cig-1,3-DichlorOpropene. .ot 10 e N.D.
trans-1,3-Dichloropropene......omrie e 10 e N.D.
Methylene chlofide. ..o, 20 e N.D.
1,1,2,2-Tetrachloroethane. .o e 5.0 L N.D.
Tetrachloroethene. ..ot r e e 50 N.D.
1,1, 1-TrHChIOrOtNANE. ..ot 5.0 P ST N.D
1,1,2-Trichloroethane........ccovvvve et B0 e N.D.
TR OTOBIRBNG. ... oo eiairessame e e e e e e eeneens 50 e N.D.
Trichlorofluoromathane. . e e 10 e N.D
Vinyl ChlOrdE. ..o 10 e N.D

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

SEQUOIA ANALYTICAL
A Q// -

“EliZabeth W. Hackl
Project Manager 1103780.RAR < 10>




SEQUOIA ANALYTICAL

6880 Chesapeake Drive « Redwood City, CA 94063

W {415) 384-9600 + FAX (415) 364-9233

Client Project ID: ARCO 2035, Albany Sampled:  Oct 15, 199
3315 Almaden Expwy., Suite 34 Sample Descript:  Soil, S-16-B11 Received: Oct 18, 199
San Jose, CA 95112 Analysis Method: EPA 5030/8010 Analyzed:  Qct 28, 1991:
Attention: Joel Coffrnan Lab Number:  110-3786 Reported:  Nov 4, 1991

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
Ha/kg vg/kg
Bromodichloromethane. ..o veeeeeeee e 5.0 e N.D.
12T To 0 a0 {0 1t 2 RSP 10 N.D.
BromMOMEtRANG. e e 10 e N.D.
Carbon tetrachloride. ... 5.0 e N.D.
CHlOrODENZENE. .. .ot 5.0 N.D.
CHIONOBINANE e vttt resesime e s 10 N.D.
2-Chloroathylvinyl ether.. ... 10 s N.D.
s TTe 7] {011 o FORTRROOT SR SO PP U RPN SR PRPRPN 5.0 e N.D.
Chloromethane. ... e 10 e N.D.
Dibromochloromethane. ... 5.0 s N.D.
1, 2-DichlOrohBeNZENe. ..o B0 N.D.
1,3-Dichlorobenzen.. e B.0 N.D.
1,4-DichlorobeNZene. ..o 5.0 N.D.
1,1-Dichloroethane.......... e 5.0 L N.D.
1, 2-Dichloroethane. ... 5.0 N.D.
1,1-Dichloroethiene. . ..o e 50 e N.D.
cis-1,2-Dichloroethen. .. 5.0 e, N.D.
trans-1,2-Dichloroathene. ... 5.0 N.D.
1,2-DiChlOrOPrOPENE. ...ttt e e v et 50 N.D.
Cis-1,3-Dichloropropene. ... 10 N.D.
trans-1,3-Dichloropropene........cccoiivsveniee i 100 e N.D.
Methylene chloride.. ..o 20 e N.D.
1,1,2,2-TetrachlOroethane.. ..o eeveereee e 5.0 e N.D.
TetrachlOroetNeNe. .o et 5.0 e N.D.
1,1,1-Trichloroethane. ... eri e e B.O N.D.
1,1,2-Trichloroethane..........coecev v, 5.0 e N.D.
THChlOrOBIN NG . oot ee et r e ey eas S50 N.D.
Trichlorofluoromethane.. .....c..cieivinives e 10 s N.D.
Vinyl chlonide.. ... 10 e N.D.

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

SEDUOIA ANALYTICAL /—«.

// Zé/ { C/(/LZ

-
Elliabeth W. Hackl
Project Manager 1103780.RRR <11>
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SEQUOIA ANALYTICAL

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

ESNA Client PrOJect ID:  ARCO 2035, Albany Sampled:  Oct 15, 1991
315 Almaden Expwy., Suite 34 Sample Descript:  Sail, 3-21-B11 Received:  Oct 18, 1991 -
anJose, CA 95112 Analysis Method: EPA 5030/8010 Anatyzed:  Oct 28, 1991
ttention: Joel Coffman Lab Number: 110-3787 7 Reported Nov 4, 1891

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
r9/kg Ha/kg
Bromodichloromethane.. ... e e 5.0 e N.D.
] Tag T} (o] 11’1 O PSR 10 e, N.D.
BrOMOMEIIANG ..ot ceerie st eararaan e 1O N.D.
Carbon tetrachionite. ..ot e 5.0 e N.D.
IO OBNZENE. oo e e BO e, N.D.
Chlorosthane.........cccccoooa. e et e e e e eea e 10 e, N.D.
2-Chloroethylvinyi ether.........cocveiiciiiin 10 e N.DC.
075 To] ) (o] 11 1 TSR SRR B0 s N.D.
Chloromethane. ... 10 e, N.D
Dibromochloromethane.. ..o 5.0 N.D
1, 2-Dichlorobenzene.. e B0 N.D
1, 3-0ichlorobenzene.. . 5.0 N.D.
1,4-Dichlorobenzene..... 50 N.D.
1,1-Dichlorcethane. ... 5.0 N.D.
1, 2-DiChlOrOBINANE. vt ittt 5.0 N.D.
1,1-Dichloroethene. . B0 N.D.
¢is-1,2-Cichloroethene.....oove 50 N.D.
trans-1,2-Dichloroetheng. ... 50 N.D.
1,2-Dichloropropane. ..o 5.0 N.D.
cis-1,3-Dichloropropene......ccocoiiiiii e 10 e N.D.
trans-1,3-Dichloropropene.. ..o 10 N.D.
Methylene chloride.. ..o 200 N.D.
1,1,2.2-Tetrachloroethane...........ooiee e B0 N.D.
TetrachloroBthene. ...t e B0 s N.D.
1,1, 1-TrichlorOetRaN. .o vereeee e 50 i e N.D.
1,1,2-Trichioroethana.... ..o veecev oo 5.0 e N.D.
Trichloroethene............................. e et 50 N.D.
TrichioroflUCromMEethaNE. ..o e 10 N.D.
VInyl Chloride. oo 10 N.D,

Analytes reporied as N.D. were not present above the stated {imit of detection,

SEQUOIA ANALYTICAL

Project Manager 11037B0.RRR < 12>



880 Chesapeake Drive « Redwood City, CA 94063
l w (415) 364-9600 + FAX (415) 364-9233
l Client Project 1D: ARCO 2035, Albany
' QUALITY CONTROL DATA REPORT
ANALYTE 1,1-Dichlore- Trichloro- Chlore-
ethene ethene benzene
. Method: EPA 8010 EPA 8010 EPA 8010
Analyst: J. Villar J. Villar J. Villar
Reporting Units: Hg/kg Lg/Kg vg/kg
Date Analyzed:  Oct 29, 1691 Oct 29, 1991 Oct 29, 1991
l QC Sample #: 110-4506 110-4506 110-4506
. Sample Conc.: N.D. N.D. N.D.
Spike Conc.
l Added: 50 50 50
Conc. Matrix
Spike: 45 49 43
' Matrix Spike
% Recovery: 90 98 86
. Conc. Matrix
Spike Dup.: 45 49 42
. Matrix Spike
Duplicate
% Recovery: Q0 a8 84
l Relative
l % Difterence: 0.0 0.0 2.4
l SI;,QUO]A ANALYT!CAL [2 Recovery: Cene. of M.S. - Conc. of Sample x 100
A ’f o , / Spike Conc, Added
l /ﬂé{f k,f’lf L ﬁ /./ Relative % Difference: Cene. of M.S. - Conc. of M.S.D. x 100
“EIIZBbEth W, Hackl L ; {Conc. of M.S. + Conc. of M.8.D.) / 2
i Praject Manager 1103780.RRR < 13>




SEQUOIA ANALYTICAL

580 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233

‘RESNA Client Project ID:  ARCO 2035, Albany
315 Almaden Expwy., Suita 34 Sample Descript:  Soll, 3-6-B11

San Jose, CA 95112
‘Attention: Joel Coffman Lab Number: 110-3784

LABORATORY ANALYSIS

Analyte Detection Limit
mg/kg

Sampled: \
Received: Oct 18, 1991
Extracted:  Oct 22, 1991:
Analyzed: Oct 25-31, 1991!

Sample Results
mg/kg

N.D.

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

SEQUOIA ANALYTICAL
‘i;’ .f

4 ] 7
\Ehzabeth \%FHackrl %

. Project Manager

,~/‘
/'

1103780.RRR < 14>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94083

w (415) 364-9600 « FAX (415} 364-9233

ESNA Client Project ID:  ARCO 2035, Albany Sampled: Oct 15,
315 Almaden Expwy., Suite 34 Sample Descript:  Sail, $-11-B11 Received:  Qct 18,
an Jose, CA 95112 Extracted: Oct 22,

ttention: Joel Coffman Lab Number: 110-3785 Analyzed: Oct 25-31,
Reported: Nov 4,

LABORATORY ANALYSIS
Analyte Detection Limit Sample Resuits
mg/kg mg/kg

N.

Cadmium... 0.50

0:50;

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

SEOUOIA ANALYTiCAL

U leliiciied/
~ Elizabeth W. Hackl : (‘/'/
- Project Manager 1103780.RRR < 15>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84063
{415) 364-9600 » FAX (415) 364-3233

315 Almaden Expwy., Suite 34 Sample Descript:  Scil, 3-16-B11
an Jose, CA 95112

ttention: Joel Coffman Lab Number; 110-3786

LABORATORY ANALYSIS
Analyte Detection Limit
mg/kg
Cadmi_um.j. 0.50

ESNA Client Project ID:  ARCO 2035, Albany

Oct 15,
Received: Oct 18,
Extracted: Oct 22,
Analyzed: Oct 25-31,
Reported: Nov 4

Sample Results
mg/kg

Ehromiam,

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

SEQUOIA ANALYTICAL .

‘// A ,-r,r!."”/ Fa
S s VAV ,
“Elizabeth W. Hackl
Project Manager

1103780.RRR <16



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
{415} 364-96800 =« FAX (415) 364-9233

RESNA Client Praject ID:  ARCO 2036, Albany
3315 Almaden Expwy., Suite 34 Sample Descript:  Solf, 5-21-B11

San Jose, CA 95112

“ Attention: Joel Coffman Lab Number: 110-3787

LABORATORY ANALYSIS

Analyte Detection Limit
mg/kg

Cadmium

Sampled: Oct 15, 199
Received: Oct 18, 199
Extracted: Oct 22, 199
Analyzed: Oct 25-31,
Reporte

Sample Resuits
mg/kg

N.D.

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

SEQUOIA ANALYTICAL
i

E
C ’,
@l \écc/

Ellzabeth W Hacki
‘Praject Manager

1103780.RRR <17>




l 880 Chesapeake Drive « Redwood City, CA 34063
w (415) 364-9600 « FAX (415) 364-9233
3315 Almaden Expwy., Suite 34
San Jose, CA 95112
I Attention: Joel Coffman : 1103784-87
' QUALITY CONTROL DATA REPORT
l ANALYTE
Cadmium Chromium Nickel Zing Lead
l Method: EPAE010 EPA BO10 EFA 6010 EPA 5010 EPA 7421
Analyst:  C. Medefesser C. Medefesser C. Medefesser C. Medefesser K. Newberry
Reporting Units: mg/kg mg/kg mg/kg ma/kg mg/kg
' Date Analyzed:  Oct 25, 1991 Qot 25, 1991 Cct 25, 1891 Cot 25, 1991 Oct 31, 1991
QC Sample #: 110-3151 110-3151 110-3151 110-3151 110-3179
I Sample Conc.: ND. 48 81 77 59
l Spike Conc.
Added: 50 50 50 50 10
l Conc. Matrix
Spike: 53 a7 130 130 16
l Matrix Spike
% Recovery: 106 98 g8 106 101
' Conc. Matrix
Spike Dup.: 55 98 130 130 15
l Matrix Spike
Duplicate
' % Recovery: 110 100 a8 106 91
Relative
I 2% Difference: 3.7 1.0 0.0 .0 6.5
SEQUO[A ANALYTICAL _ % Recovery: Canc. of M.S. - Conc. of Sample x 100
’f(: Spike Cong. Added
lf/ //7\ L C \’f/ QL/\.L Relative % Difference: Conc. of M.S. - Cone. of M.S.D. % 100

Tllzabethw Hack!’
. Project Manager

(Cone, of M.S. + Conc. of M.8.D.) /2

1103780.RRR <18>



£l

ﬂRCModuc-ts Com-pany ?

Divisian of AtlanticRichfieidCompany

Task Order No.

Q)- 1

B B B BB N CEE
2035 -

Chain of Custody

ARCO Fa&it%*_ f o Q_Ogﬁ,_.

City
{Facility)

Albany , CA

Project manager
{Consuliant)

J

ﬂfl (OFFM.{M

Laboratory name

APPC-3292 (2-91)

ARCO engineer ~ ; . T elephone no. Telephone no. &) Fax no. F{/ % -
C hiae L C{\ vt ‘ [ARCO) {Consuitant) gq 7723 {Consulant) “2.&& ~ 25 §3 Contract number
Consultant name . Address - -
ESNA consutan) 374" Almeden Expy, 324 Sﬁmja's'(' (A 95 1K
7y [ ST e .
Matrix Preservation e ..-‘f‘- EE g ‘E Methed of shipment
YE | e | B w =2 [ £ |- Ty
. @ © % =& v a @ 27171 0
g g 5 15 o2l 2| . o] o BlF2le & -
p 2l s . g e | 2|FE1E8|2%| 215 |8 | B | B3P AS7
2 g 5 Sail | Water | Other lee Acid = = = | B % ED %l:] £ z 3 2 Dm ‘éﬂ g% g \J\
E o 5 E g GY | e | T 55| xa| = - < L =9 (vmEre
o 3 O o b g | hkh | P8 | 57 | Rh| & G| & |RE|3E|3=88
, Slpgcial deu_aclion
535 B0 { " e 10451 1295 ._,/ Limit/reporting
<13 Bl I | o IOk 1320 ~
v 205 -Bip \ — i Wrbeqy | 1400 s
. 93'3":','5‘(.? ! [ & ol dr ia35 g Special QA/QC
S(.-B” | L~ [ 15t v L/ v \-/
S~i-g1) | (O [ F§ e | v | v v v
W4 - Remarks
S B | - [ 1615 4 | |V [ v
S 218U , - e Lt | sV V4 L/
S5-i1-BF ] |V L 1915 Gy v
- L - } \_/ L/
S-Jos-8 L oy
5 / 1014 1) Lab number
Turnaround time
Priority Rush
i 1 Business Day |
Condition gf sample: // Temperature received:
- N AT 4 - Rush
Realingui sampler T Date Time Recelved 2 Business Days O
ofizf ez n 77
Reli ' Date Time |Racg |ved by Expedited 0
. 5 Business Days
%-Z/ /5}[?/7/ /2o r L~ i usiness Day.
Helmquﬁ’ﬁ;d by Dafe Time by lal Date Time Standard
‘Q’ﬁg 0\* Lc)p' [D ~ l ‘7’5 10 Business Days ﬂ
Distributian: White copy — Lakboratory; Canary copy — ARCO Environmental Engineering; Pink copy — Consq{anl V (/




RECEIVED

SEQUOIA ANALYTICAL 0V 13 1991

680 Chesapeake Drive « Redwood City, CA 84063
415) 364-9600 « FAX (415) 364-92
w (415) (415) 9233 RESNA
SAM JOSE

RESNA

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

Attention: Robert Campbeli

Project: ARCO 2035, Albany

Enclosed are the results from 3 water samples received at Sequoia Analytical on October 30,1991, The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
1105538 Water, W-11-MW1 10/29/91 EPA 5030/8015/8020
Hazardous Waste Bioassay
1105539 Water, W-11-MW2 10/29/91 EPA 5030/8015/8020
1105540 Water, W-11-MW3 10/28/91 Cd, Cr, Pb, Ni, Zn
EPA 5030,/8015/8020
EPA 624
SM 5520 B&F (Gravimetric)

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

!
Project Manager

by

1105538.RRA < 1>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 « FAX (415) 364-9233

RESNA Client Project tD: ARCO 2035, Albany
3315 Almaden Expwy., Suite 34 Matrix Descript:  Water

San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020
Attention: Robert Campbell First Sa : 110-5538

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

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
Hg/L Ha/L Ha/L pa/L ug/L
(ppb) (ppb) (ppb) (ppb} (ppb)
110-5538 W-11-MW1 620 76 69 15 80
Detection Limits: 80 0.60 0.60 0.60 0.60

Low ta Medium Bailing Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection, Because matrix effects and/or other factors
required additional sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

U N&

ria Lee
\ oject Manager 1105538.FRR <1>




SEQUOIA ANALYTICAL

B8O Chesapeake Drive » Redwood City, CA 94063

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

RESNA Client Project ID: ARGO 2035, Albany
3315 Almaden Expwy., Suite 34 Matrix Descript: Water

San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020
: # 110

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

Low to Medium Boiling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and /or other factors
required additional sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

l Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene  Toluene Benzene  Xylenes
' g/t Ha/L Ha/L Ha/L pg/L
{ppb) (ppb) {ppb) (ppb) (ppb)
I 110-5539 W-11-MwW2 N.D. 2.4 4.6 0.48 23
110-5540 W-11-MW3 32 2.1 2.8 0.35 1.8
l Detection Limits: 60 0.60 0.60 0.60 0.60

AR

| Marid Lee
Ptoject Manager 1105538.RAR <2>




680 Chesapeake Drive « Redwood City, CA 94063
l w (415) 364-9600 » FAX (415) 364-9233
. Client Project ID: ARCO 2035, Albany
' QC Sample Group: 1105538-40
l QUALITY CONTROL DATA REPORT
l ANALYTE Ethyl-
Benzene Toluene Benzene Xylenes
l Method: EPA 8020 EPA 8020 EPA B020 EPA B020
Analyst: s. Gill 8. Gill S, Gill S, Gil
Reporting Units: mg/L ug/L ug/L ug/L
Date Analyzed: et 31, 1991 Oect 31, 1991 Oct 31, 1891 Oct 31, 1991
QC Sample #:  GBLK10311 GBLK103191 GBLK103191 GBELK103191
l Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 10 10 10 30
l Conc. Matrix
Spike: 9.8 10 10 30
l Matrix Spike
% Recovery: ag 100 100 100
l Conc. Matrix
Spike Dup.: 10 11 11 32
l Matrix Spike
Duplicate
l % Recovery: 100 110 110 107
Relative
l % Difference: 2.0 8.5 95 6.5
' SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Cone. of Sample x 100

Spike Conc. Added

/ m&m OK (,M— Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
did Lee

! (Conc. of M.5. + Conc. of M.B.D.) / 2
\Project Manager 1105538.RRA «<3>

I \J




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

ESNA
15 Almaden Expwy., Suite 34

an Jose, CA 95112

ttention: Robert Campbeli QC Sampie Group: 1105538-40

Client Project 1D: ARCO 2035, Albany

Reported: =~ Nov 12, 1991

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzene  Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: S. Gill S. Gill 3. Gill 8. Gill
Reporting Units: Hg/L pa/L pg/t pa/L
Date Analyzed:  Nov 1, 1991 Nov 1, 1991 Nov 1, 1981 Nov 1, 1991
QC Sample #:  GBLK110191 GBLK110191 GBLK110191  GBLK110191
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 10 10 10 30

Conc. Matrix

Spike: 12 12 12 35
Matrix Spike
% Recovery: 120 120 120 117

Conc. Matrix

Spike Dup.: 12 12 12 35
Matrix Spike
Duplicate
% Recovery: 120 120 120 117
Relative
% Difference: 0.0 0.0 0.0 0.0
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Cone. Added
d X Relative % Difference: Con. of M.8. - Conc. of M.S.D. X 100
| Matiall & TConc. of .5, + Conc, of MS.0) /2

(Tject Manager

1105538.RRR <4>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9800 « FAX (415) 364-9233

GRESNA Client Project ID: \ ny

3315 Almaden Expwy., Suite 34 Matrix Descript:  Water

“San Jose, CA 95112 Analysis Method: SM 5520 B&F (Gravimetric)
i Attention: Robert Campbell First Sample #: 110-5540

Oct 30, 1991

TOTAL RECOVERABLE PETROLEUM OIL

Sample Sample Qil & Grease
Number Description mg/L
(Pppm)
110-5540 W-11-MW3 N.D.
Detection Limits: 5.0

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

SEQUOIA ANALYTICAL

1105538.ARR <5>

: Nov 5, 1991
Analyzed: Nov 6, 1991
: Nov 12, 1991




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

v (415) 364-9600 « FAX (415} 364-9233

315 Almaden Expwy., Suite 34

an Jose, CA 95112
ttention: Robert Campbell QC Sample Group: 110-8940

QUALITY CONTROL DATA REPORT

ANALYTE
TRPH

Method:  sms520 B&F
Analyst: A Do
Reporting Units: mg/L
Date Analyzed:  Nov 6, 1991
QC Sample #: BLK110691

Sample Conc.: N.D.
Spike Conc.
Added: 200
Conc. Matrix
Spike: 180
Matrix Spike
°% Recovery: 20
Conc. Matrix
Spike Dup.: 180
Matrix Spike
Duplicate
% Recovery: 90
Relative
% Difference: 0.0
SEQUOIA ANALYTICAL % Recovery: Cone. of M.S. - Conc. of Sample x 100

Spike Conc. Added
W & (jﬂ/ Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
riii &e

i (Conc. of M.S. + Conc. of MS.D.) / 2
, Rroject Manager 1105538.RRR <&>




680 Chesapeake Drive « Redwood City, CA 94063

| | v (415) 364-9600 » FAX (415) 364-9233

. 315 Almaden Expwy., Suite 34 Sample Descript: Water, W-11-MW3

" [ SEQUOIA ANALYTICAL

Received: Oct 30, 1991

an Jose, CA 95112 Analysis Method: EPA 624 Analyzed: Nov 11, 1991
ttention: Robert Campbell L.ab Number: 110-55640 Reported: Nov 12, 199

PURGEABLES by GC/MS (EPA 624)

. Analyte Detection Limit Sample Resuits
pg/L rg/L
. ACBLONE........eeieeeer et s e en e s re e e e s e 10 s N.D
BEONZENE... ..ottt ee e ren e raes 2 N.D
Bromodichloromethane........coe.veeeceeiecinecee e b X o N.D
. =] g e (a5 o o O 2.0 e ———— N.D
BromOmMELNANE........ .ot e e rerenan 20— N.D
Z-BULANONE.......coiieeieecniie it et ses e anesssssans e e aeeseames 10 e N.D
Carbon disulfide.......c..cov it 20 e N.D
B Carbontetrachloride............coooovmereecrerissseseeres e, 20 e N.D
CHlOTODBNZENG. .o eeesrev e raes e se e vs e 2.0 e N.D
ChIOrOBthANE. ... e 20 e N.D
. 2-Chloroethyl vinyl ether.......ccoocieneinicniesie s, 10 e N.D
0 11T ) (o Ty ¢ ORI 2.0 e N.D
ChlOTOMELRANE. ..o eeee et e e s s sts 2.0 e N.D
Dibromochioromethane.........cooovoeeeeeeeeeeeeeeeeeeree, 20 e —— N.D
. 1,1-DichlarOethaNe. ..o 2o N.D
1,2-Dichiorogthane.........ccoeveer i r e 20 N.D
1,1-Dichloroethene..........ccccoeeeiei e 20 N.D
Cis-1,2-Dichloroethene... ..ot a e 20 e N.D
. trans-1,2-Dichioroathene...........ccccrimvcecieein e, 2.0 N.D
1,2-DichlorOpropane. ... .. oo rarrame e sres e ennes 20 N.D
cis-1,3-Dichloropropens. .........ocvreeereenceeereerereniens 20 e —— N.D
. trans-1,3-Dichioropropene. ... veevevecvecvieceecve e 20 e N.D
EthylBenZene. ... ... esse e see e enas 20 e N.D.
2-HEXANONE...c.vvii i cirie s enn s it a e ssba s s st mee e 10 e N.D.
Methylene chioride...........ccovcvmrercircrimninerencercnneninnns 20 s N.D.
. 4-Methyl-2-pentanone...........ccccocovvvrisvenen s s 10 N.D.
=2 - OO OU PO USRS 20 e —— N.D.
1,1,2,2-Tetrachioroethane...........cccccovmer e 2.0 e ——— N.D.
l Tetrachlorgethene 2.0
iollene i
1,1, 1-Trichloroethane.........ocovvviivvverreriarinnns . .D.
1,7, 2-THAChIOrDEthane. ..o renens 20 N.D.
B Trichloroethene. ......oooooceceeecees s 20 N.D.
Trichlorofiuoromethane.........cc..covivveeviceerereraeenesiineees 2.0 e N.D.
VINyl aCetate.........oooveiiineeenee e 20 N.D.
. Vinyl chloride............coininin e, 20— N.D.
Total XYIBNES ..o ircierienrres e ier e sbe e srens 20 e —— N.D.

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

. SEQUOIA ANALYTICAL

/A C&

Ffroject Manager 1105538.RRR <7>
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Division cf AtlanticRichfieidCompany

Task Order No.

._?_-_-_’——-—-_-—-—.—-
ARCO Products Company &}

E ; mé Chain of Custody |

ARCO Fﬁgy no. é?&gé 29 City

(Facululy]

ALBAN Y

20359/~ 3~ be/d’Ca/mp

Project manager
{Consultant)

QZGE‘CTC’TTP'PMW/MK LEET

Laboratory name

SELUS (A~

Distribution: White copy — Laberatery; Canary copy — ARCO Environmental Engineering; Pink ¢copy — Gonsultant

APPC-3292 (2-91)

ARCO engineer Talephona no. Telephone no. fax no.
CHUCk o ﬁ’& ME L (ARCQ) (Conzf‘a"')f‘i'[j ) (_L’,lé Y-F¥as (CO”SU“a“')C‘y&)(/\&é ¥~ Coniract number
Consuiltant n Ada L AL
TR ES WA Conmotory 3550, S0t 950 EXPRESs AT, swiresSe  |(C5-O7D
Matrix Preservation ol Eél ) % . ‘%I 1 gi Methed of shipment
. g | . 2 £ 28D ad) B 29l R P
Q - = = g 2|88 8 Z g | B G5 CE S
= . 5 . . 2 2 S|lzxa|so| & = g | 8 2o 18 o
3 B & Soil | Water | Other lce Acid = = = Eg 2 =) b -1 g ED g&% 0%:
E a c E E G | B x| ® Ta | = < < =9 |geg|i
& 5 & & & b2 |kt [ES (B |ES| & | & | & SE S8R =
Special detection
I Cimitf :
lo= (-mMwi | 3 X ¥ | X lpav-Tli5014 K O3 mieperting
i mwal 3 X A X (1099 2 LY B
= l- w33 K | X 10999 4155 4 As®)
-l 312 < % 10-39-9111 Y: 4, X | Spocial GA/GC
woll= w2l | X, ¥__|}{nog /o-89-1 )44 7 ® k
pa~l-Miw 3| 2 X X 10-29-9 14! % L
2 g Remarks
9
N
T
L-\
W
\“'\
}
S
Lab number
Turnarcund time
Priority Rush
1 Business Day ]
Conditi f sample: - Temperature received:
or‘: ucfn of sa WA - & v Rush
Relinquished by sampler . Date Time X o%—_—__’ 2 Business Days ||
N L.Q‘L) [/0-30-F; )52 7 :
Relinquished Date ' Time | Received by Expedited -
ﬁ c‘_ //j‘ ~ 30_' 7/ /h/,- :}J 5 Business Days
Relinduisfied by Date Time |Reqeiyed ylabordlory Date Time Standard
| RESE SN [To3cjar Cess | X
L2 Tt - e



