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INTERIM REMEDIATION INVESTIGATION
at
Exxon Station 7-3006
720 High Street
Qakland, California

For Exxon Company, U.S.A.
INTRODUCTION

Exxon Company, U.S.A. (Exton) has contracted with RESNA Industries Inc. (RESNA) to
perform an interim remediation investigation at Exxon Station 7-3006 located at 720 High
Street in Qakland, California. This investigation was initiated after gasoline and diesel
hydrocarbons were detected in the soil and groundwater during previous investigations
performed by RESNA and others. The purpose of this investigation was to further evaluate
the lateral and vertical extent of gasoline and diesel hydrocarbons in the soil; install a
Passive Free Phase Gasoline Hydrocarbon Recovery System to remove free phase gasoline
hydrocarbons from monitoring wells MW-2, MW-4, and MW-6 as a means of source
removal and migration control; field test and evaluate vapor extraction as a possible method
of interim remediation of gasoline hydrocarbons present in the soil at the site; and to
perform aquifer pumping recovery tests to evaluate the general aquifer characteristics at the
site for future recovery well location and interim remediation of gasoline and diesel
hydrocarbons in the groundwater.

Work performed for this investigation included drilling four soil borings (B-35, B-35A, B-36,
and B-37) on February 11, 1993; collecting and describing soil samples from the borings;
installing three 4-inch inner-diameter vapor-extraction wells (VW-1, VW-2, and YW-3) in
borings B-35A, B-36, and B-37; installing a Free Phase Gasoline Hydrocarbon Recovery
Systems in MW-2, MW-4, and MW-6 on February 18, 1993; performing a vapor extraction
test (VET) on the three vapor-extraction wells on February 18, 1993; performing a
combined 24-hour pumping and recovery test on one groundwater monitoring well on
February 25 and 26, 1993; surveying wellhead elevations; measuring monthly depth-to-water
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levels (DTW) on January 27 and February 18, 1993; performing quarterly sampling and
DTW measurements on March 10 and 11, 1993; and, submitting selected soil, vapor, and
groundwater samples for laboratory analysis.

This report includes summaries of field procedures used during this investigation, findings,
interpretation of the data, and conclusions. This work was performed in accordance with
the Field Protocol (Appendix A), Addendum One to the Interim Groundwater Remediation
Work Plan (RESNA, January 18, 1993), and the Site Safety Plan (RESNA, February 10,
1993).

BACKGROUND
General

The site is located at 720 High Street in Oakland, California, as shown on the Site Vicinity
Map, Plate 1. The site is on a relatively flat, asphalt-covered lot at an elevation of
approximately 14 feet above mean sea level (msl). The station is situated east of State of
California Highway 880, at the intersection of High Street and Coliseum Way, on the
western edge of an alluvial fan, less than 1/2 mile northeast of a tidal canal, and 3/4 mile
north of San Leandro Bay (Plate 1). The station is in a predominantly industrial area, and
is bounded to the northeast by a former dry-cleaning piant and Ed’s Auto Parts (curzently
a lumber yard), to the northwest by High Street, to the southwest by Coliseum Way and
Highway 880, and to the southeast by Alameda Avenue and a vacant lot. - The site is
currently used as a Coast gasoline service station. The locations of the former USTs, former
used-oil UST, service islands, and other pertinent site facilities are shown on the
Generalized Site Plan (Plate 2).

Regional and Local Geology

The site is located along the eastern margin of San Francisco Bay within the East Bay Plain,
near the northwestern portion of the San Leandro Cone and the boundary of the Oakland
Alluvial Plain (Hickenbottom and Muir, June 1988). The East Bay Plain lies within the

2
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Coast Range geomorphic province and is characterized by broad alluvial fan margins sloping
westward into San Francisco Bay.

Helley and others (1979) mapped the earth materials underlying the site area as being
Holocene bay mud asterion deposits composed of unconsolidated, water-saturated, dark
plastic clay and silty clay rich in organic materials, with local lenses and stringers of well-
sorted silt, fine sand, and peat. These asterion materials, known locally as Bay Mud, were
deposited primarily in brackish- to salt-water marshes along the margins and beneath the
waters of San Francisco Bay during interglacial periods before and after the Wisconsin
Glaciation in the late Pleistocene (Goldman, 1969). The asterion Bay Mud materials
interfinger with Holocene-age fine-grained alluvium deposited by standing floodwaters that
periodically inundate the low interfluvial basin areas and fresh-water marshes (Helley and
others, 1979).

Regional and Local Hydrogeology

Groundwater quality in the water-bearing units of the San Leandro Cone generally meets
recommended primary and secondary standards for drinking water. The most productive
water wells in the San Leandro Cone are those completed within the older alluvium units.
The older alluvium units consist of permeable alluvial fan deposits characterized by poorly
consolidated to unconsolidated gravel, sand, silt and clay (Hickenbottom and Muir, June
1983). These units contain appreciable quantities of groundwater, and are therefore
considered to be the principal groundwater reservoir in the East Bay Plain area. Smaller
amounts of groundwater occur in the younger alluvium, fluvial deposits, interfluvial basin
deposits, and Bay Mud asterion deposits. These deposits generally are relatively thin (less
than 120 feet thick), and generally yield only small amounts of groundwater to wells. The
Bay Mud acts as a barrier to the vertical movement of salt water from San Francisco Bay
into the older alluvium. The Bay Mud is generally water-saturated because most of it lies
below the water table. However, it is not considered as a useable source of groundwater
to wells because of its low permeability and because it is believed to contain mostly salt
water (Hickenbottom and Muir, June 1988).
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The direction of groundwater flow at the site appears to be to the northwest based on
groundwater elevations interpreted from depth-to-water (DTW) data collected at the site.
The depth to first groundwater has been measured to be approximately 8 to 9 feet below
grade during drilling, and stabilizes in the wells at depths of approximately 7 to 5 feet below
grade.

The site is located approximately 2,000 feet east of San Leandro Bay, which is a smaller
portion of San Francisco Bay. The nearest streams to the site are Peralta Creek, which is
located approximately 5,000 feet north of the site, Sausal Creek which is located
approximately 4,750 feet northwest of the site, and Arroyo Viejo which is located
approximately 10,000 feet southeast of the site. These creeks originate in the East Bay
Hills, which are a part of the Diablo mountain range, and drain directly into San Leandro
Bay. Water enters these creeks by direct runoff from rural and urban areas, through
numerous small tributaries, and through numerous storm sewer outlets originating in the
urbanized areas.

Previous Site Environmental Work

Prior to this investigation, RESNA (formerly Applied GeoSystems [AGS]) performed an
environmental investigation related to the removal of four USTs in April 1987 (AGS, May
13, 1987, July 10, 1987, and October 16, 1989), and an environmental investigation between
September 1987 and May 1988 that included drilling nine boreholes (B-1 through B-9)
around the former UST locations and installing groundwater monitoring wells MW-1
through MW-9 in the boreholes (AGS, August 5, 1988). AGS performed a Supplemental
Subsurface Investigation that included; drilling eleven boreholes (B-10 through B-20) and
installing groundwater monitoring wells MW-10 through MW-13 in boreholes B-10 through
B-13 in November 1989 (AGS, January 30, 1990), and drilling boreholes B-21 through B-32
and installing groundwater monitoring wells MW-14 and MW-15 in boreholes B-31 and B-32
in November 1990 (AGS, May 21, 1991). Quarterly monitoring was initiated by AGS in the
second quarter of 1989 (AGS, October 16, 1989) and is ongoing. Tables 1, 2, and 3 include
previously reported results of monitoring of groundwater elevations, soil laboratory testing,
and groundwater laboratory testing, respectively. A brief summary of the previous work

4
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performed at the site, as well as the results of the recent quarterly sampling, is included in
Appendix B of this report.

FIELD WORK

Passive Free Phase Gasoline Hydrocarbon Recovery System

In Addendum One to the Interim Groundwater Remediation Work Plan (RESNA, January
18, 1993) a Passive Free Phase Gasoline Hydrocarbon Recovery System was proposed for
installation in monitoring wells MW-2 through MW-4. However, during the monthly
monitoring conducted on February 18, 1993, no noticeable free phase gasoline hydrocarbons
or gasoline hydrocarbon sheen was observed on well MW-3, free phase gasoline
hydrocarbons were observed in monitoring well MW-2, and a gasoline hydrocarbon sheen
was observed in monitoring wells MW-4 and MW-6. Based on these observations, the
Passive Free Phase Gasoline Hydrocarbon Recovery System was installed in monitoring
wells MW-2, MW, and MW-6 as an interim means of source removal and migration
control.

Drilling

Well construction permits were acquired from the Alameda County Health Care Services
Agency (ACHCSA) prior to drilling. Copies of the permits are inciuded in Appendix C of
this report. Four soil borings (B-35, B-35A, B-36, and B-37) were drilled on February 11,
1993. A summary of the field procedures employed by RESNA is included in the Work
Plan previously submitted for this site (RESNA, January 18, 1993). The work for this
assessment was performed in accordance with the Field Protocol (Appendix A), and Site
Safety Plan (RESNA, February 10, 1993),

Borings B-35, B-35A, B-36, and B-37 were drilled in the vicinity of the USTs and pump
islands to evaluate further the source area(s), the vertical and horizontal extent of
hydrocarbons, and the potential subsurface pathways beneath the site. Boring B-35A was
located immediately adjacent to boring B-35, and converted to a vapor-extraction well.

5
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Vapor-extraction wells (VW-2 and VW-3) were constructed in borings B-36 and B-37 to
evaluate the efficiency and practicality of vapor extraction as an interim soil remediation
alternative by allowing performance of a vapor extraction test. The locations of borings, and
vapor extraction wells are shown on Plate 2.

Soil Sampling and Description

Soil samples were collected from the soil borings and described in accordance with the
Unified Soil Classification Systems (Plate 4). Borings B-35, B-36, and B-37 were sampled
at 5 feet intervals from ground surface to the total depths of approximately 10 feet (just at
or below first-encountered groundwater). Because vapor extraction well VW-1 (boring B-
35A) was located immediately adjacent to boring B-35, it was decided that the soil
stratigraphy, and the presence of gasoline and diesel hydrocarbons would be similar in both
borings. As a result, in boring B-35A, soil samples were not coilected or field screened.
The field geologist logged soil types in boring B-35A from soil cuttings, and earth materials
encountered in boring B-35. Sampling procedures used during this field work are described
in the Field Protocol (Appendix A).

Soil samples collected in the field were screened by a geologist for the presence of gasoline
hydrocarbon vapor using an Organic Vapor Meter (OVM). OVM measurements ranged
from 12.4 parts per million (ppm) to greater than 2000 ppm, with the highest measurement
recorded in borings B-35 and B-37 between the approximate depths of 6 and 9 feet. The
individual OVM readings are listed on boring logs B-35 through B-37 (Plates S, 6, and 8),
in the column labeled PID (Photoionization Detector).

Materials encountered during various phases of subsurface investigations were interbeded
layers of silty clay, silt, clayey gravel to gravel, and clayey sand to sand. An upper 6 to 12
feet of silty clay were encountered, which is underlain by saturated clayey gravel or clayey
sand that appears to vary in thickness and extent. The permeable layer is underlain by a
silty clay aquitard. Descriptions of materials encountered at depths of 3 to 3-% in boring
B-35, and at depths between 3 to 3-% and 5 to 5-¥; in boring B-37 suggest a possible
perching zone. Descriptions of the materials encountered in the soil borings are presented

6
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in the boring logs (Plates 5 through 8). Geologic cross-sections showing soil stratigraphic
correlations are presented on Plate 9. Locations of the geologic cross-sections are shown
on Plate 2. The correlations are based upon subsurface geologic information collected from
the soil borings drilled during this investigation and from previous investigations performed
on this site. The cross-sections suggest that there are two permeable units beneath the site,
one at depths of 7 to 12 feet below the surface and one at 20 to 30 feet below the surface.
In the central part of the site, the two units appear to merge, as shown in Section D-D’. In
other areas, one or both permeable units appear to pinch out, as shown in Sections A-A’
and B-B’. In the northern area of the site, the shallow aquifer is separated from the deeper
aquifer by a silty clay layer that varies in thickness. The southeastern portion of the site
contains only the shailow aquifer which is underlain by a silty clay aquitard to a depth of
approximately 35 feet.

Groundwater was initially encountered in boring B-35 at a depth of 9 feet below grade.
However, during previous investigations performed at the site, in the northern corner of the
site (MW-8, MW-10, and MW-11), groundwater had been encountered a depths of 20 to 24
feet below grade in the lower permeable unit. Water levels in these wells later stabilized
at approximately 10 feet below grade, which support the assumption that the shallow aquifer
is underlain by the deeper one in that portion of the site. Groundwater in both permeable
units appear to be confined by a siity clay layer.

Soil Stockpile Sampling

Four soil samples were collected from the drill cutting stockpile on March 10, 1993 and
April 6, 1993. A description of the composite soil sample collection protocol is included in
Appendix A.

Vapor Extraction Well Construction

As mentioned previously, soil borings B-35A, B-36, and B-37 were completed as vapor
extraction wells designated as VW-1, VW-2, and VW-3, respectively. The wells were
constructed of 4-inch inner-diameter, PVC casing. Vapor extraction wells B-35A/VW-1, B-

-
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36/VW-2, and B-37/VW-3 were constructed with screened casing from 4 to 8 feet below
ground surface. The vapor wells were constructed with 0.10 inch machine-slotted screened
casing using pea-sized gravel for a sandpack. Blank casing was set from the top of the
screened casing and completed to within a few inches below ground surface (see Plates 4,
6, and 7 for vapor extraction well construction details).

Groundwater Level Measurements and Sampling

RESNA personnel measured DTW levels on January 27 and February 18, 1993, and
performed quarterly sampling and DTW measurements on March 10 and 11, 1993 on the
one offsite monitoring well (MW-1) and thirteen onsite monitoring wells (MW-2 through
MW-4, and MW-6 through MW-15). Monitoring well MW-5 was destroyed in July 1989.
Field work during this quarter consisted of measuring DTW levels, subjectively analyzing
water from the wells for the presence of free-phase hydrocarbons, removing of any free-
phase hydrocarbons encountered, and purging and sampling the groundwater from
monitoring wells MW-1, MW-7, MW-9, MW-10, MW-11, and MW-14 for laboratory analysis.
Monitoring wells MW-2 through MW-4, MW-6, MW-8, MW-12, MW-13, and MW-15 were
not sampled due to the presence of free-phase hydrocarbons or product sheen observed
during subjective analysis of the wells. Approximately 1/8 of a cup of free-phase
hydrocarbons were recovered from MW-4, and approximately 1/2 of a cup was recovered
from MW-6. Cumulative DTW levels and subjective analyses data are summarized in
Table 1. Monitoring wells MW-1, MW-7, MW-9, MW-10, MW-11, and MW-14 were purged
and sampled in accordance with RESNA’s Field Protocol (Appendix A).

Surveyin

On March 17, 1993, the wellheads of the new vapor-extraction wells were surveyed to a local
National Geodetic Vertical Datum benchmark by licensed land surveyor Ron Archer Civil
Engineer, Inc. of Pleasanton, California. The results of this survey are included in Appendix
D.
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Vapor Extraction Test

RESNA performed a one day onsite VET on February 18, 1993 to collect site specific data
and evaluate the feasibility of using vapor-extraction as a soil remediation alternative. The
VET had three main objectives: (1) to evaluate what air flow rates can be extracted from
the vapor extraction wells; (2) to evaluate hydrocarbon concentrations of the extracted
vapors; and (3) to estimate an effective radius of influence for the vapor-extraction wells for
future engineering design, if applicable.

VET Protocol and Equipment

The vapor-extraction equipment consisted of a six-cylinder internal combustion (1.C.) engine
with a motor-driven vacuum blower, and instrumentation for measuring air velocity, air
pressure, and organic vapor concentrations. The vapor extraction wells were connected to
the I.C. engine using polyvinyl chloride (PVC) piping, fittings, and wellhead connections.

Air flow rates were measured from each wellhead using a pilot tube velocity-meter installed
within the 2-inch PVC pipe manifold which connected the wellhead to the LC. engine.
Applied vacoum at the wellhead was measured using a magnehelic pressure gauge placed
within the manifold piping. Extracted vapors were screened for percent oxygen and organic
vapor concentrations using a combination oxygen meter and Lower Explosive Limit (LEL)
meter calibrated to methane. Induced vacuum was measured from observation wells using
magnehelic pressure gauges capable of reading differential pressures as low as (.01 inches
water column (WC). RESNA performed the VET in accordance with Bay Area Air Quality
Management District (BAAQMD) guidelines.

Vapor Extraction Testing

Three vapor-extraction wells, VW-1 through VW-3, were monitored during the VET. The
location of these wells, as well as other pertinent site features, are shown on Plate 2. The
I.C. engine and blower were used to apply a vacuum to the wells and induce air flow

9
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through the soils. Extracted hydrocarbon vapors were abated through the L.C. engine by
combustion and additional treatment through a catalytic converter.

The VET was conducted in two phases. Two short-term tests (20 minutes) were first
performed using vapor wells VW-2 and VW-3 separately as extraction wells to collect
representative influent vapor samples. A longer-term test (60 minutes) was then performed
on well VYW-1 to collect radius of influence data. The tests were performed in the following
order: VW-3, VW-2, and VW-1,

Vapor Extraction Well Bailing

Prior to the VET, groundwater was observed in vapor wells VW-1, VW-2, and VW-3. Using
a hand bailer, the majority of this water was removed to within approximately 6 inches of
the bottom of each well. Final DTW levels were measured at the end of the VET to
evaluate the minimum length of exposed screen in each well during the VET. Exposed well
screen intervals are presented in Table 2, Vapor Extraction Test Field Monitoring Data.

Short-Term VET Testing

For the short-term tests, the L.C. engine was separately connected to vapor extraction wells
VW-2 and VW-3. The engine was operated on each well for at least 20 minutes at the
highest flow rate sustainable. Wellhead air velocity, applied vacuum, percent oxygen content
and organic vapor concentrations were measured after 20 minutes. Vapor samples were
then collected after 20 minutes from a sample port on the influent side of the L.C. engine,
Throughout the short term test, induced vacuum at nearby observation wells was monitored
with a magnehelic pressure gauge as a secondary indicator of subsurface airflow. At the end
of each short term test, the wells were subjected to various applied vacuums and air flow
rates to evaluate air flow/vacuum characteristics.

10
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Long-Term VET Testing

A long-term VET was performed on well VW-1 to collect vacuum influence data used to
estimate a radius of influence for the wells, The LC. engine was operated on vapor well
VW-1 for 60 minutes. Induced vacunm was measured from observation wells VW-2 and
VW-3 located 40 and 50 feet, respectively, from VW-1. The existing monitoring wells could
not be used as observation points due to a lack of exposed well screen. Wellhead air
velocity, applied vacuum, percent oxygen content and organic vapor concentrations were
measured after 60 minutes. Air samples were collected from well VW-1 after 20 and 60
minutes of operation.

Air Sampling

Air samples were collected in opaque Mylar air sample bags using a sample pump with ¥%-
inch Tygon-type tubing connected to a brass wellhead fitting. Tygon-type tubing was used
to minimize sample loss through adsorption and the possibility of distorted results from
sample line contaminated by a previous test run. The samples were sealed in the bags and
labeled with the sample number, date, time, and sampler’s name. The samples were
immediately stored in a cool place for transport to a State Certified analytical laboratory
under Chain of Custody documentation.

Pumping and Recovery Test
Purpose and Scope

RESNA conducted a series of constant-rate pumping tests at the site to evaluate
hydrogeologic and well conditions, and to provide baseline information for the possible
design and operation of an interim groundwater remediation system. The pumping test
program comprised three separate elements designed to provide different types of
information.

11
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The first element of the pumping test program consisted of two short-term constant-rate
tests using monitoring well MW-13. The tests were used to select the rate for the longer-
term constant-rate pumping test, which constituted the second element of the pumping test
program. These tests along with the long term test also provided information regarding the

well productivity and efficiency. P ol ﬁré&fts

The second element of the pumping test program consisted longer duration test utilizing
monitoring well MW-13 as the production well, and wells MW-2; MW-6, MW-8, MW-11 and
MW-12 as the observation wells. Data from this test were used to evaluate the hydraulic
parameters transmissivity (T) and specific yield (S,), and to provide information regarding
aquifer boundary conditions and anisotropy.

The third element consisted of a period of static groundwater monitoring. These data were
used to establish background conditions to aid the evaluation of the significance of water-
level changes observed during the pumping tests.

Test Instrumentation and Format

The production well MW-13 was outfitted with a 2-inch submersible pump which was
plumbed through a gate valve and flow meter to several 17E Department of Transportation
55-gallon drums on-site. The discharge rate was controlled and recorded manually.

Drawdown in observation wells MW-2, MW-6, MW-8, MW-11 and MW-12 was recorded
both manually with a conductivity probe and automatically using a data logger/pressure
transducer system. Drawdown in the pumping well (MW-13) was monitored manually only.

The static monitoring component of the test program was performed after the completion
of the pumping tests. Static water levels in well MW-8 were monitored periodically over
two days. This monitoring was conducted to evaluate short term fluctuations in the shallow
aquifer under non-pumping conditions. These data are shown on Plate 1E in Appendix E.

12
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The pumping test program began with two shori-duration constant-rate tests at
approximately 0.5 and 1.0 gallons per minute (gpm). The pumping duration of these tests
was 30 and 20 mimutes, respectively. The well was allowed to recover completely between
each test. The reciprocal of productivity, specific drawdown (ft/gpm), is plotted versus the
pumping rate for the two short-term tests and the longer term test on Plate 2E in Appendix
E. This plot is discussed in further detail in the following sections.

The longer term test entailed pumping well MW-13 for approximately 600 minutes while
monitoring drawdown in wells MW-2, MW-6, MW-8, MW-11 and MW-12. This test was
begun as a 0.6 gpm constant rate test, however, after 88 minutes of pumping it appeared
that the well could not sustain this rate and it was lowered to 0.43 gpm. This rate was
maintained to approximately 370 minutes whereupon the rate was increased slightly to
approximately 0.47 gpm for the remainder of the test. At the end of the pumping peried,
partial recovery of well MW-13 was monitored. Plots of drawdown versus the log of
pumping time (semi-log plot) for wells MW-6, MW-8, MW-12 and MW-13 are shown on
Plates 3E through 7E in Appendix E. Water level recovery data for the pumping well (MW-
13) are shown on Plate 8E in Appendix E.

Due to the limited drawdown observed in well MW-2, and problems with the monitoring
of MW-11, data from these wells has not been included in the test analysis.

Background Water Level Monitoring

The static monitoring component of the test program consisted of manually monitoring well
MW-8 at varying intervals over a two day period. This monitoring was performed
approximately two weeks after the pumping test. The monitoring data are shown on Plate
1E in Appendix E.

The water elevation in MW-8 varied considerably during the monitoring period indicating

non-pumping related head changes could be significant in the interpretation of the test data,
at least for this well, which is screened from depths of 10 to 35 feet. Although any static
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fluctuations during the test cannot be accounted for quantitatively, possible impacts on the
test results are discussed below.

ANALYTICAL METHODS

Soil Samples

The ten soil samples collected from soil borings B-35 through B-37 were submitted under
Chain of Custody Record to PACE Incorporated Laboratories (California Hazardous Waste
Testing Laboratory Certification No. 1282) in Novato, California. The Chain of Custody
Records are attached in Appendix F. The soil samples were analyzed for benzene, toluene,
ethylbenzene, and total xylenes (BTEX) using Environmental Protection Agency (EPA)
Methods 5030/8020M, total petroleum hydrocarbons as gasoline (TPHg) using EPA
Methods 5030/8015M, and total petroleum hydrocarbons as diesel (TPHd) using EPA
Methods 3550/8015. Additionally, a selected soil sample from B-35 was analyzed for total
oil and grease (TOG) using Standard Method 5520. The soil samples selected for
laboratory analysis were based on :

0 location above first-encountered groundwater;

0 areas where the presence of gasoline and diesel hydrocarbons were suspected; and

) S-foot intervals and/or changes in stratigraphic units as recommended by ACDEHS
for definition of gasoline and diesel hydrocarbons in soil.

Soil Stockpile Samples

The four samples collected from the drill cutting stockpile were submitted under Chain of
Custody Record to PACE Incorporated Laboratories in Novato, California. The soil
samples were composited and analyzed for the gasoline constituents BTEX and TPHg using
modified Environmental Protection Agency (EPA) Methods 5030/8015/8020, and TPHd
using EPA Methods 3550/8015. The Chain of Custody Record is attached in Appendix F.

14
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Water Samples

Groundwater samples collected from monitoring wells MW-1, MW-7, MW-9, MW-10, MW-
11, and MW-14 were analyzed for gasoline constituents benzene, toluene, ethylbenzene, and
total xylenes (BTEX), and total petroleum hydrocarbons as gasoline (TPHg) using modified
Environmental Protection Agency (EPA} Methods 5030/8015/8020, and for total petroleum
hydrocarbons as diesel (TPHd) using modified EPA Methods 3510/8015. Groundwater
samples were analyzed by PACE Incorporated Laboratories in Novato, California. The
Chain of Custody Record is attached in Appendix F.

Vapor Samples

Vapor samples obtained from vapor extraction wells VW-1, VW-2, and VW-3 were analyzed
for TPHg and BTEX using EPA Methods 8020M/8015SM. The vapor samples were
submitted under Chain of Custody Record and analyzed by PACE Incorporated
Laboratories in Novato, California. The Chain of Custody Record is attached in Appendix
F.

FIELD AND LABORATORY RESULTS

Field Results
Floating Product Recovery System

The free product was reduced to 0.23 feet thickness on February 10, 1992 and to a sheen
on March 13, 1992. The total amount of removed free product since February 10, 1993 was
6.29 gallons.

Groundwater Gradient Evaluation

RESNA calculated groundwater elevations for each well by subtracting the measured DTW,
including corrections for product thickness when necessary, from the elevation of the
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welihead. The measured DTW levels, product thickness, wellhead elevations, and
groundwater elevations for this and previous monitorings at the site are summarized in
Table 1, Cumulative Groundwater Monitoring Data. Based on the January 27, February 18,
and March 10, 1993, groundwater elevation data, the interpreted local groundwater gradients
were interpreted to be 0.016, 0.019, and 0.018, respectively, toward the southwest. RESNA'’s
interpretation of the local groundwater gradients for this quarter are shown on Plates 10
through 12, Groundwater Gradient Map. These groundwater gradients and flow direction
are generally consistent with those previously interpreted.

Vapor Extraction Test Field Results

Depth to Water Measurements

Prior to the VET, depth to water was measured in the majority of on-site monitoring wells
and vapor extraction wells to evaluate the extent of exposed well screen above the
potentiometric water surface, if applicable. Depth to water measurements and well screen
intervals are summarized in Table 1. None of the existing groundwater monitoring wells
contained available exposed well screen for airflow and, as a resuit, none of the wells could
be used as observation points for the VET. Water was also encountered in all three vapor
extraction wells at depths of approximately 5.5 to 6.5 feet. As a result, the length of exposed
well screen in these wells was reduced to approximately 0.5 to 2 feet, between the general
depths of 4 to 6 feet below grade.

VET Air Flow Rate Measurements

Applied well vacuum and air flow rate data collected during the VET is summarized in
Table 2, Vapor Extraction Test Field Monitoring Data. Utilizing the I.C. engine vacuum,
air flow rates ranging from 43 to 51 standard cubic feet per minute (SCFM) could be
extracted from wells VW-1, VW-2, and VW-3 at applied vacuums of approximately 100
inches water column (WC).

VET Radius of Influence Measurements

16



—NRESNA

Working To Restore Nature

Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Qakland, California 130006.02

Induced vacuum data collected during the VET is summarized in Table 2, Vapor Extraction
Test Field Monitoring Data. For extraction well vacuums of approximately 100 inches WC,
no significant vacuum response was observed at observation wells located 24 to 50 feet away.
A high residual induced vacuum (>0.25 inches WC) was noted in vapor well VW-3
following the short-term testing on this well. This residual vacuum was still observed 20 -
30 minutes after the applied vacuum was removed. However, when the magnehelic gauge
was replaced with a different gauge, a vacuum reading of less than 0.01 inches WC was
observed. As a resuit, these residual vacuum readings may be suspect.

Pumping and Recovery Test Results
Short-Duration Test

The specific drawdown s/Q (feet of drawdown/gpm) after 20 minutes of pumping is plotted
versus the pumping rate (gpm) for the 0.5 and 1.0 gpm short-term tests and the longer-term
test on Plate 2E in Appendix E.

The data plotted on Plate 2E in Appendix E were used to evaluate the well performance.
The drawdown in a pumped well consists of two components, the aquifer losses and the well
losses. The aquifer losses are generally related to laminar flow conditions and vary linearly
with the pumping rate. The well losses include head loss which varies both linearly and
non-linearly with well discharge rate. The linear well losses are generally related to
disturbance of aquifer material during drilling and well development. The non-linear (non-
darcy) well losses are related to turbulent flow within the well screen, the discharge pipe,
and the formation. These two components can be characterized by the following equation:

s =  AQ + BQ® (Equation 1)
where: AQ = linear head loss,
BQ = non-linear head loss,
5 drawdown at a given time,
Q = discharge rate,
17
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P = a discharge rate dependent value between 1.5 and

3.5, and A and B are constants

A value of 2 for P is commonly accepted in this equation (Ramey, 1982), which yields the
equation:

w
1

AQ + BQ? (Equation 2)
or dividing by Q
s/Q = A + BQ

The latter equation represents a straight line on an s/Q versus Q plot (Figure 2 in Appendix
E). Using the approach of Jacob (1947), the data indicate a moderately significant non-
darcy (non-linear) component of the drawdown. Near wellbore losses are also indicated by
the rapid early time buildup on the pumping well recovery plot (Plate 8E in Appendix E).

The least squares best fit line shown on Plate 2E in Appendix E yields the following
relationship between drawdown and pumping rate at a test time of 20 minutes:

$ = 3.8Q + 0.88 Q?

The value for the coefficient of the well loss term of this equation indicates well losses due
to turbulent flow are not insignificant. At 45 minutes in the 1 gpm test, the Q* term
accounts for approximately 19% of the total drawdown. However, the turbulent flow loss
calculated using a long term sustainable pumping rate from this well of 0.1 and 0.2 gpm
represents less than 4% of the total drawdown. This estimated turbulent flow loss is fairly
good considering that low well efficiencies are common in unconfined aquifers when
drawdown encompasses a large portion of the saturated screen thickness. The turbulent
flow loss is due to the partial penetration effect which induces steep vertical flow gradients
in the vicinity of the well screen.

18
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Long-Duration Constant Rate Test

As mentioned previously, the longer term test was intended to be run at a constant rate of
0.6 gpm, however, excessive drawdown resulted in a lowering of the pumping rate to
approximately 0.43 gpm after 88 minutes. This lower rate was maintained until 370 minutes
when it was increased to approximately 0.47 gpm (the average pumping rate up to that time)
for the remainder of the test. The average pumping for the entire test was 0.47 gpm.

Well drawdown versus the log of time plots (semi-log plots) were prepared for wells MW-13,
MW-6, MW-8 and MW-12 (Plates 3E through 7E in Appendix E). A heavy rain was falling
during the test period which resulted in flooding of the wellbox around well MW-11 and a
1.7 foot rise in the water elevation at approximately 220 minutes pumping time. This
necessitated removing the transducer and capping the well. At the time of capping no
drawdown had occurred in MW-11, therefore it has not been included in the analysis. The
flooding of MW-11 did appear to have an effect on well MW-8, which is located
approximately 40 feet away. Well MW-8 recovered approximately 0.06 feet of drawdown
beginning abruptly at 220 minutes and then quickly resumed a drawdown trend (Plate 4E
in Appendix E). Because of this interruption in the drawdown of MW-8, the early (before
220 minutes) and late (after approximately 400 minutes) semi-log straight line portions of
the plot have been analyzed separately (Plates 4E and SE in Appendix E). Well MW-12
(situated approximately 60 feet from MW-11) also appeared to respond to the short term
recharge, however, the fluctuation was only about 0.02 feet (Plate 7E in Appendix E}. Well
MW-6 did not appear to be affected (Plate 6E in Appendix E).

Because the drawdown in pumping well MW-13 exceeded 20% of the saturated screen

interval the correction of Jacob (1946) was applied. The corrected drawdown is calculated
as follows:

5. = s - s?/2D , where
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observed drawdown
saturated screen thickness

5
D

Only the corrected drawdown data are shown on the semi-log plot for MW-13 (Plate 3E in
Appendix E).

In tests where the specific capacity of the well (gallons per minutes per foot of drawdown)
is low in relation to the casing size, a portion of the test can be expected to be affected by
well bore storage. The time when the casing storage effects become negligible in well MW-
13 (t,) was calculated using the methods of Schafer (1978) and Driscoll (1988). The Schafer
method yvielded a t, of 1 minute. Using a modified version of the Papadopulas-Cooper
Method (Driscoll, 1988), a t. of 3 minutes was calculated; however, this approach assumes
a 100% well efficiency. These estimates indicate data from the initial 1 to 3 minutes of the
test probably cannot be interpreted in terms of radial flow within the aquifer. During the
initial portion of the test much of the pumped water was derived from the well casing. Only
after the water level has been lowered significantly does the aquifer begin producing.
Various factors contribute to the occurrence of this effect, including permeability of the
formation, the degree of well development and the relationship of casing diameter, pump
column diameter, and pumping rate (Driscoll, 1988).

As the proportion of production derived from casing storage declines after the first several
minutes of pumping the semi-log straight line segment representative of the formation can
be expected to appear. Transmissivity (T) and storage coefficient (S) values were calculated
from this data using the method of Cooper and Jacob (1946) utilizing AQTESOLYV software
(Geraghty & Miller, 1989). AQTESOLYV was also used to analyze the MW-13 recovery data
using the Theis method (1935).

Semi-log plots of drawdown versus time are shown for wells MW-13, MW-6, MW-8 (early
slope), MW-8 (later time slope), and MW-12 on Plates 3E - 7E in Appendix E. The Theis
recovery plot is shown on Plate 8E in Appendix E. Also a semi-log plot of the drawdown
after 600 minutes pumping time in wells MW-2, MW-6, MW-8 and MW-12 versus their
respective distances from the pumping well (MW-13) is shown on Plate 9E in Appendix E.
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The fitted straight line on the semi-log plots from which aquifer parameters were calculated
is shown on each of the plates.

The semi-log plot for pumping well MW-13 (Plate 3E in Appendix E) shows five distinct
segments. A steep early time slope occurs up to approximately 90 minutes which reflects
drawdown at the 0.6 gpm rate. From approximately 90 to 200 minutes the well recovers as
it adjusts to a reduction in pumping rate to 0.43 gpm. From approximately 200 to 360
minutes a flatter slope segment occurs followed by a short steepening as the rate is
increased to 0.47 gpm. After about 400 minutes a steeper straight slope segment persists
to the end of the test. Because of these rate changes and their affect on the semi-log plot
the occurrence of any delayed yield could not be evaluated.

Table 3 shows the transmissivity and unconfined storativity values calculated from each of
the semi-log plots. The calculated transmissivity values from the observation well data range
from 0.05 to 0.19 ft/min. and probably differ due to actual variations within the water-
bearing zone. This would be expected because wells MW-6 and MW-8 were constructed
with longer screened intervals (10 to 35 feet of screen) than wells MW-12 and MW-13 (5
to 15 feet of screen). Additionally, well logs from the site show significant formation
heterogeneity. It should be noted that some groundwater recharge may have been occurring
during the pumping tests, possibly related to ongoing precipitation. Recharge appears likely
because the initial water levels in all of the wells had risen after the recovery from the short
term pulse tests and before the beginning of the longer term test. Alternatively, this rise in
water elevations may be related to a shorter term fluctuation such as was observed during
the static monitoring (Plate 1E in Appendix E). This type of effect may include tidal
influence, given the proximity of the bay and tidal channel. If a rising water level trend was
occurring it would tend to lower the slope of the semi-log drawdown lines shown on Plates
3E through 7E in Appendix E, resuiting in calculated transmissivities which are greater than
actual.

It should also be noted that the T value calculated from the pumping well data (Plate 3E
in Appendix E) is not representative due to partial penetration effects. Similarly, the T
value calculated from the Theis recovery plot (Plate 8E in Appendix E) is probably not
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representative due to the limited amount of recovery data (42 minutes). This is indicated
by the impossible storativity value of 10.24 (1024%) calculated from the plot. The storativity
values shown on Table 1E calculated from the drawdown plots vary to a degree similar to
the T values and are in a range (0.003 to 0.01) generally characteristic of unconfined
aquifers.

The average transmissivity calculated from the data shown on Table 3 equates to an average
hydraulic conductivity (K) of approximately 0.011 ft*/min, assuming a saturated thickness
of 10 feet. This value is most typical of clean sands and not of silty/clayey materials, which
comprises most of the section logged in the well borings. If it is taken into account that
much of the 10 to 12 foot saturated zone logged in the site borings was comprised of clays
or clayey sands it indicates specific zones of even higher permeability. This suggests that
flow in the water bearing zone is largely controlied by the relatively thin zone of higher
permeability gravels which were noted in a number of the wells between depths of 10 and
15 feet.

Zone of Capture

A preliminary estimate of the steady state downgradient limit of an extraction well capture
zone can be made using the following equation:

I, = Q/2xTi, where:
r = limit of capture zone downgradient of a pumping

test well (point where pumping induced
groundwater velocity equals the natural velocity),

Q = pumping rate

g & = average transmissivity

i = average groundwater gradient magnitude
22
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For an extraction rate of 0.2 gpm from well MW-13 average values of T based on data
collected during the pumping test (0.11 ft’/min) and the gradient measured in September
1992 (0.04):

I, = 1.0 feet Uﬂfhd %W

The width of this zone of capture would be approximately 6 feet.

These capture zone calculations should be considered approximate and preliminary given
the formation heterogeneity and the irregular gradient configuration at the site. Water level
contours at the site presented in the third quarter monitoring report showed a broad high
in the central portion of the site with steep gradients toward both High Street and Coliseum
Way. This water table configuration suggests unusual discharge or recharge affects, possibly
due to water or sewer lines in the area.

Laboratory Results
Soil Analyses

Results of laboratory analyses of soil samples are summarized in Cumulative Results of
Laboratory Analysis of Soil Samples (Table 4). Copies of laboratory reports and Chain of
Custody documents for soil samples obtained during this investigation are included in
Appendix F.

Laboratory analysis of soil samples collected from borings B-35 through B-37 indicated:

0 BTEX were detected in samples collected from depths of 3-% to 9 feet deep in
boring B-35 at concentrations ranging from nondetectable (<0.005 ppm) to 89 ppm,
TPHg was detected in samples collected from depths of 6-% to 9 feet in this boring
at concentrations ranging from 120 ppm to 950 ppm, and TPHd was detected in
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samples collected from depths of 6.5 to 9 feet deep in this boring at concentrations
ranging from 6.3 ppm to 30 ppm.

0 BTEX were detected in samples collected from depths of 4 to 9 feet deep in boring
B-36 at concentrations ranging from nondetectable ( <0.005 ppm) to 5.2 ppm, TPHg
was detected in samples collected from depths of 4 and 9-2 feet in this boring at
concentrations of 1.7 ppm and 160 ppm, respectively, and TPHd was not detected in
samples collected from depths of 4 to 9 feet in this boring.

0 BTEX were detected in samples collected from depths of 4 to 7-¥; feet deep in
boring B-37 at concentrations ranging from (.750 ppm to 21 ppm, TPHg was detected
in samples collected from depths of 4 to 7-% feet in this boring at concentrations of
92 and 220 ppm, and TPHd was detected in samples collected from depths of 4 to
7-% feet in this boring at concentrations ranging from 5.8 to 21 ppm.

0 TOG was detected in the soil sample collected from 7-V2 feet deep in boring B-35 at
a concentration of 460 ppm.

Soil Stockpile Analyses

Laboratory analysis of the composited soil sample from the stockpile indicated
concentrations of BTEX ranging from nondetectable (<0.005 ppm) ppm to 0.0057 ppm,
concentrations of TPHg ranging from nondetectable (<1 ppm) to 2.9 ppm, and
concentrations of TPHd ranging from 8.3 ppm to 130 ppm.

Water Analyses

Results of laboratory analyses of groundwater samples are summarized in Table 5,
Cumulative Results of Laboratory Analyses of Groundwater Samples. Copies of laboratory
reports and Chain of Custody documents for water samples obtained during this
investigation are included in Appendix F. Graphic distributions of TPHg, TPHd, and
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benzene concentrations in the local groundwater for the First Quarter 1993 monitoring are
shown on Plate 13, TPHg/TPHd/Benzene Concentrations in Groundwater.

First quarter 1993 analytical results of water samples from monitoring wells MW-1, MW-7,
MW-9, MW-10, MW-11, and MW-14 indicate that:

0 TPHg and BTEX concentrations were nondetectable in wells MW-1, MW-9,
MW-10, and MW-11;

o TPHg was detected at concentrations of 3.5 parts per million (ppm) in well
MW-7 and 0.410 ppm in well MW-14;

0 TPHd was detected at concentrations of 0.14 ppm in well MW-1, 0.24 ppm in
well MW-11, 0.64 ppm in well MW-7, and was nondetectable in wells MW-9,
MW-10, and MW-14; '

o benzene was detected at a concentrations of 0.160 ppm in well MW-7, which
is greater than the California Department of Health Services (DHS)
Maximum Contaminant Level (MCL) of 0.001 ppm benzene in drinking
water,

0 toluene, ethylbenzene, and total xylenes were detected in well MW-7
(according to modified EPA method 5030/8020) at concentrations of 0.0062
ppm, 0.022 ppm, and 0.019 ppm, respectively, which are less than the DHS
Drinking Water Action Level (DWAL) of 0.100 ppm toluene, and MCLs of
0.680 ppm ethylbenzene and 1.750 ppm total xylenes in drinking water;

Additional laboratory analyses for metals, inorganics, organics in groundwater from MW-7
indicate:
0 volatile organic compounds were all nondetectable except BTEX and 0.27

ppm naphthalene;

0 iron, manganese, and arsenic concentrations were detected at 1.6 ppm, 1.4
ppm, and 0.016 ppm, respectively. The reported concentrations of iron and
manganese are greater than the MCLs of 0.3 ppm iron and 0.05 ppm
manganese;
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0 pH was 7.0 which is within acceptable limits;

0 total dissolved solids were detected at a concentration of 400 ppm which is
less than the MCL of 500 ppm;

o the hardness value is 260 ppm as CaCO, which is considered to be hard
water, In general, water with this hardness would not be used as a drinking
water source (Clark, 1977).

Vapor Analyses

Laboratory results for the air samples collected during the VET are summarized in Table
6, Results of Laboratory Analyses of Vapor Samples. Based upon analytical results, the
wellhead air samples contained reported TPHg concentrations ranging from less than 50
(nondetectable) to 4,200 milligrams per cubic meter (mg/m’), and benzene concentrations
ranging from less than 0.5 (nondetectable) to 210 mg/ m’._Individual laboratory reports and
chain of custody records are contained in Appendix F.

DISCUSSION OF VAPOR EXTRACTION TEST(zw )
U ppm= et (50

. My <7v
VET Air Flow Rate Results T/ =10

Relatively high applied vacuums (50 to 100 inches WC) were required at wells VW-1
through VW-3 to generate air flow rates ranging from 19 to 51 SCFM (see Table 2). For
vapor wells VW-2 and VW-3, air flow was induced only after an applied vacuum of 80
inches WC was applied to the wellhead. The large amount of applied vacuum may reflect
the low permeability of the soils beneath the site.

Percent oxygen measurements of the extracted vapor stream were equivalent to atmospheric
conditions (21%). Considering this high oxygen content and the relatively short operation
time for each well, these results suggest that air may be short-circuiting from the surface or
more permeable zones (man-made fill or naturally occurring).

Radius of Influence Results

No significant induced vacuum response was observed at the observation wells during both
the short-term and long-term testing. Since induced vacuum is generally considered a
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secondary indicator of subsurface air flow, the effective radius of influence for the vapor
wells cannot be evaluated. Considering that the vapor wells were typically completed within
silty clayey soils, and that the presence of relatively high groundwater levels has reduced the
length of available well screen, it is likely the effective radius of influence in these soils
would be smalil.

VET Hydrocarbon Removal Rate Estimates

Initial hydrocarbon removal rates were estimated from well-head flow rate and vapor
concentration data obtained during the VET. Based upon vapor-phase TPHg concentrations
of less than 50 to 4,200 mg/m’, and corresponding well-head air flow rates of 43 to 31
SCFM, initial TPHg removal rates from wells VW-1, VW-2, and VW-3 were projected to
range from less than 0.2 to 16 pounds per day (roughly 0.03 to 2.6 gallons per day,
respectively). These initial removal rates typically decrease rapidly with time, depending on
site-specific conditions.

DISCUSSION AND CONCLUSIONS

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

Soil Investigation

0 Concentrations of TPHg in subsurface soil greater than 100 ppm were encountered
at depths between 3 and 5 feet along the southwestern property boundary, as shown
on Plate 14, At depths between 7-1/2 and 10 feet, concentrations of TPHg in
subsurface soil greater than 100 ppm were encountered along the southwestern
property boundary, in the southwestern corner of the property, near the former onsite
used-oil tank, and at the northeastern property boundary adjacent to the former
excavation at Ed’s Auto Parts, as shown on Plate 15,

0 Concentrations of TPHd greater than 100 ppm were encountered at depths between
3 to 5 feet in the southwestern portion of the property, south of the former main
dispenser island, as shown on Plate 16. At depths between 7-1/2 and 10 feet, TPHd
concentrations greater than 100 ppm were encountered in the southwestern corner
of the property, adjacent to the former used-oil UST, and at the northern property
line adjacent to the former UST excavation at Ed’s Auto Parts, as shown on Plate
17.
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Groundwater Investigation

0 Groundwater is encountered at the site at an average depth of 4 to 6 feet below
grade. The direction of the groundwater flow is towards the southwest with a
gradient of approximately 0.02. The western portion of the site is suspected to be
underlain by groundwater that is unconfined; whereas in other parts of the site, the
groundwater is believed to be semi-confined or confined (Applied GeoSystems,
October 10, 1991). The highest concentrations of dissolved TPHg and TPHd were
detected in groundwater in the western part of the site. Free-phase petroleum
hydrocarborns appear to be limited to the southwestern and western porions of the
property (Plate 13). Gasoline or diesel hydrocarbons were not detected in the
groundwater at the northern and eastern site perimeters.

0 The lateral extent of gasoline and diesel hydrocarbons in the first encountered
groundwater appears to be delineated to 0.05 ppm TPHg, 0.05 ppm TPHd,
and 0.0005 ppm benzene in the northern and eastern corners of the site.

0 The lateral extent of gasoline and diesel hydrocarboans in the first encountered
groundwater has not been delineated in the southern, southeastern,
southwestern (downgradient), and northeastern (upgradient) portions of the
site. The distribution of the TPHg and TPHd concentrations in groundwater
suggest that gasoline and diesel hydrocarbons have migrated to the southern
and southwestern site boundaries.

0 The highest concentrations of gasoline and diesel hydrocarbons detected in
the first encountered groundwater appears to be adjacent to the former
underground storage tanks (USTs) in the southern portion of the site, and
downgradient of the northern service islands in the western portion of the site.

o The presence of TPHg in monitoring well MW-14 (located upgradient of the
former USTs) suggests a possible offsite source for gasoline and diesel
hydrocarbons at the site.

0 Additional laboratory analyses for secondary drinking water standards on

groundwater samples from MW-7 may indicate that the first encountered
groundwater is not a potential drinking water source.

Vapor Extraction Test
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0 Vapor extraction appears to be a technically feasible method for remediating gasoline

hydrocarbons from on-site soils, however, the effectiveness of the vapor extraction
process appears to be limited by the following:

(1)  The existing vapor-extraction wells could only be screened within the
upper silty clayey soils, due to the presence of a semi-confined or
confined water-bearing zone within the more permeable clayey sand
and clayey gravels located below. As a result, air must flow through
the less permeable soils, resulting in relatively high applied vacuums
ranging from 80 to 100 inches WC.

(2)  The presence of groundwater in the vapor extraction wells has reduced
available well screen lengths to ¥z to 2.0 feet, between the depths of 4
and 6 feet. This reduced screened interval may limit the depth of the
subsurface flow lines and increase the potential for air to short-circuit
to the surface.

(3)  The calculated initial hydrocarbon removal rates from vapor wells VW-
1 and VW-2 were minimal, and the initial hydrocarbon removal rate
from vapor well VW-3 was only 16 pounds per day. Considering that
vapor-phase concentrations typically decrease rapidly with time
(depending on site-specific conditions), it appears that hydrocarbon
removal rates would decrease even further over time.

(4)  The effective radius of influence for the existing wells could not be
estimated for the vapor extraction wells since no significant induced
vacuum responses were measured at observation wells located 24 to 40
feet from the extraction well. It is estimated that the effective radius
of influence from the wells will likely be small, based upon soil type,
the presence of groundwater in the wells, and the proximity of exposed
well screen to the surface and other artificial fill areas.

Pumping Test

0 The water-bearing zone beneath the site between depths of approximately 5 and 30
feet below grade appears to be heterogeneous, anisotropic, and unconfined.
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0 The average estimated transmissivity of this zone is approximately 0.11 ft*/min and

the average unconfined storativity is approximately 0.008.

0 Groundwater flow in the shallow water-bearing zone appears to be occurring largely
within thin higher permeability strata, probably in gravels noted between depths of
10 and 15 feet in several of the wells.

0 The pumping well showed low non-linear flow losses at an estimated sustainable
pumping rate between 0.1 and 0.2 gpm.

0 For a maximum estimated sustainable pumping rate between 0.1 and 0.2 gpm, the

11m1t of a hypothetical steady state capture zone downgradient of the pumping well

pnaximately 3 foot. However, this calculation should be considered approximate

and prchmmary due to the formation heterogeneity and as indicated by irregular
groundwater gradient configuration at the site.

0 The relatively low estimated long term sustainable pumping rate for well MW-13
appears to indicate that the water bearing zone would not meet the average,
sustained yield of 200 gallons per day definition for a beneficial source of drinking
water (California Regional Water Quality Control Board, October 22, 1992).

LIMITATIONS

This report was prepa:ed in accordance with generally accepted standards of environmental
geological practice in California at the time this investigation was performed. This
investigation was conducted solely for the purpose of evaluating environmentai conditions
of the soil with respect to gasoline and diesel-related hydrocarbons previously detected at
the site. Evaluation of the soil for used-oil related hydrocarbons was not part of this
investigation. 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
investigation is made from a limited number of observation points. Subsurface conditions
may vary away from the data points available. This report has been prepared solely for
Exxon Company, U.S.A. and any reliance on this report by third parties shall be at such
party's sole risk.
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISION LTR DESCRIPTION MAJOR DIVISION LTR DESCRIPTION
Well—~graded Graveis or Inorganic Silts and very
GW |Grovel-Sond¢ mixturss, ML fine sands, rock fiour, |
little or no fines. Silty or Clayey fing Sands,
or Clayey Silts with slight
GRAVEL Poorly—graded Gravels or SILTS plasticity.
AND GP |[Grovel-Sand mixtures, AND X
GRAV: little or no fines. Inorganic Cloys of low to
ELLY CLAYS CL [medium plasticity, Gravelly
SOILS GM |[Silty Gravels, Grovel—Sand— LL<30 g{ﬁ}f?’- Sundycflloys. Silty
Silt mixtures. ays, Lean Clays.
G [Claysy Gravel, Gravel—Sand oL Orgonic Silts and Organic
COARSE— —~Clay mixtures. FINE- Silt—Clays of low plasticity
GRAINED Well—graded Sand or GRAINED ic Si i
Siits,
SOILS SW |Grovelly Sonds, little or SOILS MH g‘roﬁg?cﬁncéeouy fne
no fines. Sandy or Silty Soils,
SAND SILTS Elastic Silts.
AND gp Poerly—graded Sands or AND Inoraan s
ganic Clays of high
SANDY Grovely Sands, littie or CLAYS | CH | piasticity, fat Clays.
S0ILS : LL>50
. . Orgonie Clays of medium
Sity Sands, Sand-Siit . i :
SM mistures. OH tS?I t;ugh plasticity, organic
cl Sands, Sand—Cl Peat and other highly
SC m?x{zyre&on s, San ay | HIGHLY ORGANIC SOILS | PT Organic Solls.
Depth through which Sand pack
sampler is driven
Bentonite

W i |

il

S-10

Relatively undisturbed

sample

No sample recovered

Static water |evel

observed in well/boring

Initial woter level

observed in boring

Sample number

BLOWS REPRESENT THE NUMBER OF BLOWS OF A 140-POUND HAMMER

P.LDO.

N.T.

Neat cement

Blank PYC

FALLING 30 INCHES TO DRIVE THE SAMPLER THROUGH EACH 6 INCHES

OF AN

18--INCH PENETRATION.

Caved native soil

Machine—siotted PVC

Photoionization detector

Not tested using photoionization detector

DASHED LINES SEPARATING UNITS ON THE LOG REPRESENT APPROXIMATE
BOUNDARIES ONLY. ACTUAL BOUNDARIES MAY BE GRADUAL LOGS
REPRESENT SUBSURFACE CONDITIONS AT THE BORING LOCATION AT THE

TIME O

F DRILLING ONLY,

@ to Restors Nature

PROJECT

130006.02

AND SYMBOL KEY

Former Exxon Station 7-3006

720 High Street
Oakland, California

UNIFIED SOIL CLASSIFICATION SYSTEM|PLATE

4




Depth of boring: 9 1/2 feet Diameter of boring: 8 inches  Date drilled: _ 2/11/93
N/A Material type: N/A Casing diameter; __ N/A

Well depth:

Screen interval:

Drilling Company:

Method Used: Hollow—Stem Auger Field f{eclogist: J. Buckthal
Signature of Registered Professionai: \,// e~ —

N/A Slot size: N/A

Exploration GeoServices Driller: John Collins

Registration No.:CEQ 1483 Statg /ca /

12
Peptt SOMPIe| 3 p | p, |USCS Description Hall
. m -
o Asphalt
Y Asphalt (2 inches) vV
SW Gravelly sand, fine— to coarse—grained sand, fine AAA
oL gravel, orange brown, moist, dense; fill. re v
- 29 Silty clay trace sand ond gravel, black, moist, low RAAAA
T N glrostu]:rty, stiff; fine— to coarse—grained sand, fine A
_ 7 ~__gravel. . —
L4 4 5=3:5 21| 292 Clayey sand, fine— to coarse—grained sand, brown, wet, oY o
27 ense: possible perched zone. AR
18 CL Silty clay, orange brown, moist, low plasticity, very stiff; vvva
29| 2534 hydrocarbon oder A
L B A %‘# dark brown, dcmﬁi')1 ) . rv v v
5—6.5 53| oR o8 g{tg;%a }l\:)rg;;r;owét gggg?-—blue mottling, moist, hard; 7vvvvvvvv
Y rbon
5-7.5 %g Sandy clay with gravel, orange brown with green—gray AAAAE
- 8 - 37| OR |sw—sC mottling, domp with somé wet pockets around A A
5-9 31] oR gacvels; low plasticity, very stiff; strong hydrocarbon f ¥ ¥ ¥ ¥
— 5048 \v4 oder. AAAA
L 10 = Gravelly sand, fine— to coarse—grained sand, fine =
grotve], brown, moist, dense
wet.
12 Totai depth = 9 1/2 feet.
L 14
- ‘]6 -
- 18 —
L 20 -

. Egﬁ% Former Exxon Station 7—3006

Waorking to Restore Nature 720 High Street 5

LOG OF BORING B-35 PLATE
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Depth of boring: 8 feet Diameter of boring: 12 inches _Dote drilled:__2/11/93
Well depth: 7 feet Material type: Sch 40 PVC_ Casing diameter; 4 inches
Screen interval: 4 to 7 feet Slot size: 0.10—inch

Drilling Company: Exploration Geoservices Driller: John Colling

Method Used:

Hollow—Stem Auger

Fisld Geologist: J. Buckthal

Signature of Registered Professional:
Registration No.: CEG 1463 St

Y
DeptH Sample| = USCS - Well
P No. E? P.LD. Code Description Const.
L2 ok
o 4 Asphalt
r Aspholt {2 inches]. v~
SW Gravelly sand, fine— to coarse—grained sand, fine gravel, [¥] F.Y
ordnge brown, moist, dense; “fill. AR,
L 2 4 cL Silty clay,, trace_sand and gravel, black, moist, low v v
L plasticity, stiff; fine— to” coarse—grained sand, fine I
SC -~ gravel,
Clayey sand, fine— to, coarse—grained sand, brown, ‘wet, =
L4 medium stiff; possible perched zone
cL Silty clay, orange brown, moist, low plasticity, very stiff;
hydrocarbon™ oder.
- B Dark brown, damp.
CL Orcn?e brown, with green-blue mottling, moist, hard,
TW—SC strong hydrocarbén odor.
- 8 Sandy clay with gravel, orange brown, with gray—green
miottlirfg, damp with wet pockets around Tgravels,
low plasticity, very stiff; strong hydrocarbén odor.
] Gravelly sand, fine— to coarse—grained sand, fine gravel,
- 10 brown, moist, dense.
Total depth = 8 feet.
12 4
xx = Soil sampies were not coliected
- 14 or screened. — See text
- 16 -
- 18 -~
L 20
ﬁggﬁé LOG OF BORING B—35A/VW-1 PLATE
- m_ Exxon Service Station 7-3006
orking to Restore Nafure 720 High Street 6
PROJECT: 130006.02 Oakland, California




Depth of boring: 10 fest _ Diameter of boring: 12 inches Date drilled:_ 2/11/93
Well depth: 10 fest Material type:  Sch 40 PVC Casing diameter; 4 inches
Screen interval: S to 10 feet Slot size: 0.10—inch

Drilling Company:  Exploration Geoservices Driller: John Colling

Method Used:

Hollow—Stem Auqger

Signature of Registered Professional:

AE? Geologist: J. Buckthal

Registration No.:. CEG 1463 ﬁdﬁaz ok

12
Depth Sample} Z USCS Well
P No. ﬂ_cg p.L.D. Code Description Const.
o Asphalt
- Asphalt {2 inches). v v
GW-CMl Sandy grave] with siit, fine— to coarse—grained gravel, [ o
Up to &' in diameter), fine— to cogrse—grgined sand,b'yl b
Lo CL ark orange brown, damp, medium dense; fill. v v
Silty cloy, gray, damp, low plasticity, very stiff; root fod P
- holes. - i
13 i
- 4 S—4 iz
cL
- 6 7 14 green—gray, hard; fine root holes.
g-7 W19
27 .
L 8 4 26 trace fine gravel.
35
31
S-9.5)3/ . : _
- 10 CL Grcvelh{ clay, green—gray, moist, low plasticity, hard;
botlom of shoe wet; fine to coarse gravél (up to 2
in d[ameteri
| 12 Total depth = 10 feet.
!
L 14
- 16 -
- 18 —
L 20 -
#gg%ﬁ LOG OF BORING B—36/VW-2 PLATE
Ay, Exxon Service Station 7—3006
Working to Restore Nature 720 High Street 7
PROJECT: 130006.02 Oakland, California




Depth of boring: g feet Diameter of boring: 12 inches Date drilled: __2/11/93
Well depth: 8 feet Material type:_ Sch 40 PVC Casing diameter;__4 inches
Screen intarval: 3 to 8 feet Slot size: 0.10—inch

Drilling Company:

Expioration Geoservices

Driller: John Collins

Method Used:

Hollow—Stem Auger

iald Geologist: J. Buckthal

Signature of Registered Professional:
Registration No.; CEG 1463 St

144
Depth Sample| 3 USCs ; Well
p No. c_g P.LD. Code Description Const.
0 Asphalt
M Asphalt {7 inches). v
Sondy gravel with ciay, fine to cogrse gravel, fine— to 79 F.¥
CW—GC coarse—grained sand, dark greenish brown, damp, Lo
L 9 4 dense; strong diesel odor: fill. v
Sandy clay with gravel, gray, wet, low plasticity, stiff: ]
6 [0 possible perched zone.
Sandy clay with silt, dark brown, moist, low plasticity, .
L 4 4 S—4 i}% 371 CL vgryd s¥iff; diesel odor, medium— to coorsep~grcingd
sand. RS
G It , - . , ity, firm;
162 o = Iy yhyﬂ?gco%g%no gc‘n_?r damp,low plasticity, firm
- 8 4 S—6 G : : — —
E N T e O O
T TTIN Silty cloy, green—qgray, damp, low plasticity, very stiff;
S-7.5 %% OR sC \ yhydrgco?bon 0 or?’ P P Y, very
- 8 Sandy clay with gravel, fine— to course—grained sand,
fléne gravel, green—gray, damp, very dense; gasoline
odor.
- 10+ Total depth = B feet.
L 12
L 14 4
L. ‘]6 -~
b ‘]8 -
L. 20 -
Rg;ﬁé LOG OF BORING B—37/VW-3 PLATE
[ ] Exxon Service Station 7-3006
Working to Restore Nafure 720 High Street 8
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Interim Remediation Investigation
Former Exxon Station 7-3006, Qakland, California

Working To Restore Nature

April 16, 1993
130006.02

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA

Former Exxon Station 7-3006

QOakland, California
Page 1 of 15

MW-1

04/25/89 12.87 7.5 NP 532 None
04/27/89 10.16 Sheen 27N None
(9/06/89 1088 Sheen 1.99 None
09/22/89 11.06 NP 1.81 None
11/01/89 10.82 NP 2.05 * None
11/15/89 11.07 NP 1.80 None
12/06/89 10.33 NP 2.54 None
32/20/90 3.81 NP 4.06 None
04/19/90 933 NP 3.54 None
07/03/90 344 NP 4.43 None
07/26/90 8.99 NP 3.88 None
08/20/90 9.50 NP 337 None
09/19/9%0 9.99 NP 2.88 None
11/27/90 10.62 NP 225 None
01/17/91 1031 NP 256 None
03/26/91 7.79 NP 508 None
05/02/91 8.88 NP 3.99 None
06/20/91 9.62 NP 325 None
08/07/91 10.20 NP 2.67 None
09/17/91 10.40 NP 2.47 None
11/13/91 10.20 NP 2.67 None
12/10/91 1023 NP 2.64 Nome
01/21/92 932 NP 355 None
03/25/92 9.30 NP 3.57 None
06/22/92 8.46 NP 441 None
09/24/92 9.61 NP 326 None
10/14/92 0.85 NP 3.0 None
11/16/92 0.65 NP 322 None




Working To Restore Nature

Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Oakland, California 130006.02

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006

(Oakland, California
Page 2 of 15
12/08/92 9.30 NP 3.57 None
01/27/93 6.13 NP 6.74 None
02/18/93 6.07 NP 6.80 None
03/10/93 6.12 NP 6.75 None
MW-2
04,/25/89 12.98 927 2.16 5.44* NR
07/19/89 10.81 1.56 3.42* NR
07/27/89 10,18 0.13 2.90* NR
09/06/89 10.89 0.09 2.16* NR
09/22/89 11.56 0.56 187" NR
11/01/89 10.85 0.09 2.20* NR
11/15/89 11.05 0.07 1.99* NR
12/06/89 10.23 0.13 2.85* NR
02/20/90 8.86 0.29 4.35* NR
04/19/90 9.09 0.10 397 NR
07/03/90 875 0.05 4.27* NR
07/26/90 8.71 0.10 4.35* NR
08/20/90 9.25 0.02 3.75* NR
09/19/90 9.79 0.02 321 NR
11/27/90 10.40 0.07 2.64* NR
01/17/91 10.03 0.05 2.99* NR
03/26/91 8.98 0.08 4.06* NR
05/02/91 8.73 0.02 427+ NR
06/20/91 911 0.02 3.89* NR
08/07/91 10.00 0.04 3.01* NR
09/17/91 10.11 0.02 2.89* NR
11/13/91 9.88 0.02 3.12* NR
12/10/91 0.02 0.03 3.98* NR
01/21/92 0.08 0.03 3.02¢ NR




Interim Remediation Investigation
Former Exxon Station 7-3006, Oakland, California

—RESNA

Working To Restore Nature

April 16, 1993

130006.02

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006

Oakland, California

Page 3 of 15
See notes on page 15
03/25/92 6.00 0.03 NR
06/22/92 8.46 0.01 4.53* 1/2 cup
09/24/92 9.08 Sheen 3.90 NR
10/14/92 934 0.02 3.66* 1/2 cup
11/16/92 9.16 0.02 3.84* 1/2 cup
12/08/92 8.93 0.02 4.07* 1/2 cup
01/27/93 5.76 Sheen 722 None
02/18/93 421 0.01 8.78* None
Petrotrap Installed
03/10/93 6.75 Sheen 6.23 None
MW-3
04/25/89 12.94 7.57 0.08 543* NR
07/19/89 10.33 0.66 3.14* NR
07/27/89 Not Accessible
09/06/89 11,22 0.07 1.78* NR.
09/22/89 11.38 0.28 1.78* NR
11/01/89 10.90 0.01 2.05* NR
11/15/89 11.18 011 1.85* NR
12/06/89 10.29 Sheen 2.65 None
02/20/90 8.73 0.04 424 NR
04/19/90 9.20 0.09 3.81* NR
07/03/%0 8.50 0.03 4.46* NR
07/26/90 858 004 4.39* NR
08/20/90 5.21 0.01 3.74% NR
09/19,/90 10.02 035 320* NR
11/27/90 10.72 042 2.56* NR
01/17/91 10.05 0.10 2.97* NR
03/26/91 7.65 0.10 537+ NR
05/02/91 8.54 003 4.42* NR




Interim Remediation Investigation
Former Exxon Station 7-3006, Oakiand, California

] L 1)<

Working To Restore Nature
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130006.02

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA

Former Exxon Station 7-3006

Oakland, California

Page 4 of 15
See notes on page 15
06/20/91 8.89 .
08/07/91 9.99 0.03 2.97* NR
09/17/91 10.32 022 2.80* NR
11/13/91 10.14 0.24 2.99* NR
12/10/91 10.10 0.11 2.93* NR
01/21/92 9.07 0.06 3.92* NR
03/25/92 596 0.04 7.01* NR
06/22/92 8.07 0.02 4.89* 1/2 cup
09/24/92 9.29 Sheen 365 None
10/14/92 9.49 0.02 347 1/2 cup
11/16/92 9.29 0.02 3.67* 1/2 cup
12/08/92 9.08 0.02 3.88* 1/2 cup
01/27/93 5.65 Sheen 729 None
02/18/93 4,63 Sheen 331 None
03/10/93 3.53 Sheen 741 None
Mw-4
04/25/89 12717 7.26 0.16 5.64* NR
07/19/89 10.32 0.72 3.03* NR
07/27/89 Not Accessible
09,/06/89 11.40 0.07 143* NR
09/22/89 11.64 0.19 1.28* NR
11/01/89 11.00 Sheen 1.77 None
11/15/89 11.18 0.10 1.67* NR
12/06/89 1025 Sheen 252 None
02/20/90 8.40 NP 437 None
04/19/90 9.04 0.03 3.75* NR
07/03/90 3.00 Shcen 477 None
07/26/90 8.57 0.04 4.23* NR
08/20/90 9.08 0.01 3.70* NR




Interim Remediation Investigation
Former Exxon Station 7-3006, Qakland, California
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Working To Restore Nature
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130006.02

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA

Former Exxon Station 7-3006

(Oakland, California

Page 5 of 15
See notes on page 15
09/19/90 9.76 0.03 3.03* NR
11/27/90 10.83 0.09 201% NR
01/17/91 9.96 0.20 297 NR
03/26,/91 6.20 0.09 6.64* NR
05/02/91 7.50 004 530* NR
06/20/91 7.79 0.04 5.01* NR
08/07/91 9.81 0.05 3.00* NR
09/17/91 10.02 0.10 2.83* NR
11/13/91 990 0.12 2.97* NR
12/10/91 9.92 0.10 2.93* NR
01/21/92 2.50 0.08 3.33 NR
03/25/92 501 0.03 7.78* NR
06/22/92 734 0.02 5.45¢ 1/2 cup
09/24/92 9.03 Sheen 374 None
10/14/92 9.27 0.02 3.52* 1/2 cup
11/16/92 9.09 0.02 3,70 1/2 cup
12/08/92 10.24 0.02 2.55* 1/2 cup
01/27/93 495 0.04 7.85* None
02/18/93 4.89 001 7.89* None
Petrotrap Installed
03/10/93 6.40 Sheen 637 1/8 cup
MW-5
04/25/89 838 8.06 NP 032 None
07/18/89 Well Destroyed
MW-6
04/25/89 14.27 8.02 NP 6.25 None
09/06/89 13.64 0.08 0.69* NR
09/22/89 13.79 0.07 0.54* NR
11/01/89 12,78 Sheen 149 None




Interim Remediation Investigation
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Working To Restore Nature
April 16, 1993

Former Exxon Station 7-3006, Qakland, California 130006.02
TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006
Qakiand, California
Page 6 of 15
11/15/89 1291 Shecﬁ 1.36 None
12/06/89 11.84 NP 2.43 None
02/20/90 9.08 NP 5.19 None
04/19/90 9.72 NP 455 None
07/03/90 B.00 NP 6.27 None
07/26/90 8.70 NP 5.57 ~ None
08,/20/90 9.62 NP 465 None
09/19/90 10.25 Sheen 4.02 None
11/27/90 10.82 Sheen 345 None
01/17/91 993 NP 434 None
03/26,/91 8.45 NP 582 None
05/02/91 8.90 NP 537 None
06/20/91 9.47 Sheen 4.80 None
08/07/91 10.10 Sheen 417 None
09/17/91 10.21 Sheen 4.06 None
11/13/91 9.62 Sheen 4.65 None
12/10/91 9.59 Sheen 4,68 None
01/21/92 9.25 Sheen 5.02 None
03/25/92 6.88 NP 7.39 None
06/22/92 7.38 NP 6.39 None
09/24/92 870 NP 557 None
10/14/92 891 Sheen 536 None
11/16/92 875 NP 552 None
12/08/92 851 Sheen 5.76 None
01/27/93 569 NP 8.58 Nons
02/18/93 4.90 0.10 9.45* 1/8 cup
Petrotrap Installed
03/10/93 6.07 0.05 g24* | 1/dcup




Working To Restore Nature

Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Oakland, California 130006.02

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006
Oakland, California

Page 7 of 15
' Sce notes on page 15
RODU
04/25/89 14.84 8.66 NP 6.18 None
l 09/06/89 1172 Sheen 312 None
09/22/89 11.89 NP 295 None
12/06/89 10.46 NP 438 None
l 02/20/90 8.44 NP 6.40 ~ None
04/19/90 9.54 NP 530 None
l 07/03/90 7.45 NP 7.39 None
07/26/%0 8.08 NP 6.76 None
08/20/90 8.82 NP 6.02 None
l 09/19/90 9.01 NP 583 None
11/27/%0 9.54 NP 530 None
' 01/17/91 8.50 NP 6.34 None
03/26/91 592 NP 8.92 None
05/02/91 1772 NP 7.12 None
l 06/20/91 8.19 NP 665 None
08/07/91 8.70 NP 6.14 None
09/17/91 8.77 NP 6.07 None
' 11/13/91 8.51 NP 633 None
12/10/91 - 858 NP 6.26 None
l 01/21/92 832 NP 652 None
03/25/92 9.27 NP 557 None
06/22/92 6.97 NP 787 None
' 09/24/92 8.00 NP 684 None
10/14/92 8.15 NP 6.69 None
| 11/16/92 792 NP 6.92 None
12/08/92 775 NP 7.09 None
01/27/93 5.00 NP 9.75 None
l 02/18/93 ' 4.51 NP 10.33 None




Interim Remediation Investigation
Former Exxon Station 7-3006, Oakland, California
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Working To Restore Nature

April 16, 1993
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TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006
Qakland, California
Page 8 of 15
See notes on page 15

03/10/93 478 NP 10.06 None
MW-8

04/25/89 13.45 831 0.66 567 NR
07/19/89 10.97 125 3.48* NR
07/27/89 10.34 0.08 ar NR
09/06/89 11.09 0.17 2.50* NR
(9/22/89 11.58 036 2.16* NR
11/01/89 11.03 NP 2.42 None
11/15/89 11.25 0.01 2.21* NR
12/06/89 1030 Sheen 315 None
02/20/90 8.00 0.01 5.46* NR
04/19/90 8.50 NP 495 None
07/03/90 7.55 NP 5.90 None
07/26/90 7.86 NP 5.59 None
08/20/90 8.92 NP 4.53 None
09/19/90 9.55 NP 3.90 None
11/27/90 10.29 0.01 3.17* NR
01/17/91 297 Sheen 348 None
03/26/91 8.45 Sheen 5.00 None
05/02/91 8.85 Sheen 4.60 None
06,/20/91 9.45 Sheen 4.00 Nope
08/07/91 10.00 Sheen 345 None
09/17/91 10.11 Sheen 334 None
11/13/91 9.63 Sheen 382 None
12/10/91 9.66 Sheen 3.79 None
01/21/92 9.35 Sheen 4.10 None
03/25/92 8.02 Sheen 543 None
06/22/92 7.01 Sheen 6.44 None
09/24/92 8.33 Sheen 512 None




Interim Remediation Investigation
Former Exxon Station 7-3006, Qakland, California
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Working To Restore Nature
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TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006
Qakland, California
Page 9 of 15

See notes on page 15

(8)8]
10/14/92 8.65 Sheen 4.80 None
11/16/92 8.27 Sheen 518 None
12/08/92 8.25 Sheen 5.20 None
01/27/93 522 Sheen 823 None
02/18/93 427 Sheen 0.18 None
03/10/93 530 Sheen 8.15 ~ None
MW-9

04/25/89 14.64 825 NP 6.39 None
09/06/89 Not Accessible

09/22/89 Not Accessible

12/06,/89 10.12 NP 452 None
02/20/90 9.38 NP 5.26 None
(4/19/90 9.40 NP 5.24 None
07/03/90 8.79 NP 5.85 None
07/26/90 8.70 NP 5.94 None
08/20/90 9.09 NP 5.55 None
09/19/90 9.52 NP 512 None
11/27/90 9.89 NP 4.75 None
01/17/91 Not Accessible

03/26/91 Not Accessible

05/02/91 9.10 NP 554 None
06/20/91 8.76 NP 5.88 None
08/07/91 937 NP 527 None
09/17/91 9.57 NP 507 None
11/13/91 9.46 NP 5.18 None
12/10/91 930 NP 534 None
01/21/92 9.68 NP 4.96 None
03/25/92 893 NP 5N None
06/22/92 7.45 NP 7.19 None




Interim Remediation Investigation
Former Exxon Station 7-3006, Qakland, California

—RESNA

Working To Restore Nature

April 16, 1993

130006.02

TABLE 1

CUMULATIVE GROUNDWATER MONITORING DATA

Former Exxon Station 7-3006

Oakland, California
Page 10 of 15

See notes on page 15

PPRODUC

09/24/92 NP 595 None
10/14/92 NP 581 None
11/16/92 NP 5.84 None
12/08/92 8.70 NP 554 None
01/27/93 Not Monitored

02/18/93 922 NP 542 None
03/10/93 525 NP 9.39 None
MW-10 None
12/06/89 14.05 10.46 NP 359 None
02/20/9%0 8.12 NP 593 None
04/19/%0) 8.54 NP 551 None
07/03/90 7.88 NP 6.17 None
07/26,/90 8.19 NP 5.86 None
08/20/90 10.33 NP 372 None
09/19,/90 9.49 NP 456 None
11/27/90 9.89 NP 416 None
01/17/91 9.19 NP 4.86 None
03/26/91 7.48 NP 6.57 None
05/02/91 8.16 NP 5.89 None
06/20/91 8.75 NP 5.30 None
08/07/91 9.53 NP 4.52 None
09/17/91 9.72 NP 433 None
11/13/91 10.02 NP 4.03 None
12/10/91 912 NP 493 None
01/21/92 831 NP 5.74 None
03/25/92 5.70 NP 835 None
06/22/92 7.50 NP 6.55 None
09/24/92 868 NP 537 None
10/14/92 8.88 NP 517 None




Working To Restore Nature

Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, OQakland, California 130006.02

TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Fxxon Station 7-3006
Oakland, California
Page 11 of 15
See notes on page 15

/16/92 8.70 NP 535 None
12/08/92 831 NP 574 None
01/27/93 549 NP 8.56 None
02/18/93 426 NP 9.79 None
03/10/93 5.40 NP 8.65 None
MW-11 '
12/06/89 13.55 10.62 NP 293 None
02/20/50 9.20 NP 435 None
04/19/90 9.80 NP 375 None
07/03/90 8.90 NP 4.65 None
07/26/90 9.36 NP 4.19 None
08/20/90 9.90 NP 3.65 None
09/19/90 1039 NP 316 None
11/27/90 10.97 NP 2.58 None
01/17/91 10.76 NP 2.79 None
03/26/91 8.30 NP 475 None
05/02/91 938 NP 4.17 None
06/20/91 10.16 NP 3.39 Noae
08/07/91 10.69 NP 2.86 None
09/17/91 10.80 NP 2.75 None
11/13/91 10.44 NP 311 None
12/10/91 10.48 NP 3.07 None
01/21/92 10.10 NP 345 None
03/25/92 7.30 NP 6.25 None
06/22/92 9.02 NP 453 None
09/24/92 991 NP 3.64 None
10/14/92 10.11 NP 3.44 None
11/16/92 5,79 NP 3.76 None
12/08/92 9.77 NP 3.78 None




—RESNA

Working To Restore Nature

Interim Remediation Investigation April 16, 1993
' Former Exxon Station 7-3006, Oakland, California 130006.02
TABLE 1
' CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3X6
Oakland, California
Page 12 of 15
. See notes on page 15
ROD
I 01/27/93 567 NP None
02/18/93 5.06 NP None
I 03/16/93 6.40 ‘NP None
MW-12
12,/06,/89 12.61 8.00 NP 461 None
. 02/20/90 633 NP 6.28 - None
04/19/90 7.18 NP 543 None
l 07/03/90 741 NP 5.20 None
07/26/90 6.54 NP 6.07 None
08/20,/90 723 NP 538 None
l 09/19/90 7.7 NP 4.84 None
11/27/90 8.15 NP 446 None
l 01/17/91 8.06 NP 4.55 None
03/26/91 721 NP 5.40 None
05/02/91 7.60 Sheen 5.01 None
l 06/20/91 §.02 Sheen 459 None
08/07/91 8.25 Sheen 436 None
l 09/17/71 320 Sheen 441 None
11/13/91 177 Sheen 484 None
12/10/91 775 Sheen 4.86 None
l 01/21/92 7.08 Sheen 553 None
03/25/92 493 Sheen 7.68 None
06/22/92 6.04 Sheen 6.57 None
l 09/24/92 6.94 NP 5.67 None
10/14/92 7.21 Sheen 540 None
l 11/16/92 7.00 Sheen 561 None
12/08/92 6.70 Sheen 591 None
01/27/93 416 Sheen 8.45 None
I 02/18/93 40 Sheen 8.60 None
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Interim Remediation Investigation April 16, 1993
' Former Exxon Station 7-3006, Oakland, California 130006.02
TABLE 1
l CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006
Oakland, Californta
Page 13 of 15
l See notes on page 15
PRODU
l 03/10/93 3.94 Sheen 8.67
MW-13
l 12/06/89 14.20 935 NP 4.85 None
02/20/90 T.73 NP 6.47 None
04/19/90 8.68 NP 5.52 None
. 07/03/90 8.00 NP 6.20 ~ Nane
07/26/90 795 NP 6.25 None
l 08/20/90 8.66 NP 5.54 None
09/19/90 9.13 NP 5.07 None
11/27/90 9.49 NP 47 None
l 01/17/91 9.61 NP 4.59 None
03/26/91 9.25 NP 495 None
l 05/02/91 931 NP 4.89 None
06/20/91 9.73 NP 4,47 None
08/07/91 Not Accessible
l 09/17/91 9.72 NP 448 None
11/13/91 9.06 NP 5.14 None
12/10/91 0.04 NP 3.16 None
' 01/21/92 841 NP 579 None
03/25/92 572 Sheen 8.48 None
l 06/22/92 731 Sheen 6.89 None
09/24/92 3.30 NP 5.90 None
10/14/92 8.56 Sheen 5.64 None
l 11/16/92 836 Sheen 5.84 None
12/08/92 ‘ 8.10 Sheen 6.10 None
' 01/27/93 Not Monitored
02/18/93 4.89 Sheen 931 None
. 03/10/93 532 Sheen 8.88 None




Interim Remediation Investigation

—RESNA

Working To Restore Nature

April 16, 1993

Former Exxon Station 7-3006, Oakland, California 130006.02
TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006
QOakland, California
Page 14 of 15
Sce notes on page 15
MW-14
11/27/90 15.18 9.88 NP 530 None
01/17/91 9.13 NP 6.05 None
03/26/91 8.51 NP 6.67 None
05/02/91 8.45 NP 6.73 None
06/20/91 838 NP 6.80 - None
08/07/91 9.04 NP 6.14 None
09/17/91 9.14 NP 6.04 None
11/13/91 8.83 NP 6.35 None
12/10/91 8.90 NP 6.28 None
01/21/92 8.58 NP 6.60 None
03/25/92 6.15 NP 9.03 None
06/22/92 770 NP 7.48 None
09/24/92 934 NP 534 None
10/14/92 940 NP 578 None
11/16/92 9.17 NP 6.01 None
12/08/92 8.89 NP 6.29 None
01/27/93 854 NP 6.64 None
02/18/93 Not Monitored
03/10/93 5.55 NP 9.63 None
MW-15
11/27/%0 13.73 867 NP 5.06 None
01/17/91 8.03 NF 570 None
03/26/91 Not Accessible
05,/02/91 7.09 NP 6.64 None
06/20/9 7.06 NP 6.67 None
08/07/9 7.59 NP 6.14 None
09/17/91 7.89 NP 5.84 None
11/13/91 9.07 NP 4.66 None




Interim Remediation Investigation

Working To Restore Nature

April 16, 1993

Former Exxon Station 7-3006, Oakland, California 130006.02
TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
Former Exxon Station 7-3006
Oakland, California
Page 15 of 15
See notes on page 15
RODUCT
12/10/91 8.60 NP 513 None
01/21/92 .15 NP 4.58 None
03/25/92 8.10 NP 5.63 None
06/22/92 5.80 NP 7.93 None
09/24/92 7.21 NP 6.52 None
10/14/92 7.40 NP 633 " None
11/16/92 155 NP 6.18 None
12/08/92 7.42 NP 631 None
01/27/93 437 NP 936 None
02/18/93 4.14 Sheen 9.59 None
03/10/93 Not Accessible
02/18/93 4.52 NP None
03/10/93 5.25 NP None
02/18/93 NM 441 NP NA None
03/10/93 5.17 NP NA None
02/18/93 NM 4.62 NP NA None
03/10/93 474 NP NA None
Well elevations relative to Mean Sea Level (MSL).
Measurements in fect.
* Groundwater elevation corrected for presence of free-phase petroleum hydrocarbons. See appendix A.
NR Not Recorded
NM Not Measured
NA Mot Applicable
NP No Free-phase petroleum hydrocarbons
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Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Oakland, California 130006.02

TABLE 2
VAPOR EXTRACTION TEST MONITORING DATA
Former Bxxon Service Station 7-3006
Qakland, California

{Page 1 of 2)
EXTRACTION WELL VYW.-3 OBSERVATION WELLS
Air Flow Applied  Concentration 02 Elapsed VWw-2 VW-1
Vacuum Time Induced  Induced
Vacuum  Vacuum
[SCFM] [in. WC] [ppmv] o] [min.} [in. WC]  [in. WC]
43 100 250 21% 20 <0.01 <0.01
21 80 nm nm nm nm nm
1] 60 nm nm nm nm nm
Distance from Well VW-3 (ft): 24 50
Screencd Interval' (ft BGS): 5 to 8 58 4.7
Depth-to-Water® (ft): 5.54° 6.48 6.02
Approximate Exposed Well Screen: 5-5.54°(a=0.5") 5-6.5 445
EXTRACTION WELL VW-2 OBSERVATION WELLS
Air Flow Applied Concentration %02 Elapsed VW3 VWl
Vacuum Time Induced  Induced
Vacuum Vacuum
[SCFM]} [in. WC] [ppmv] (%] [min.] [(n WC] [in WC]
49 100 200 21% 20 0.25* <001/
42 80 nm nm nm nm nm
0 50 nm nm nm nm nm
Distance from Well VW-2 (ff): A 40
Screened Interval' (ft BGS): 5 to 8 58 47
Depth-to-Water® (ft): 6.48 554 6.02
Approximate Exposed Well Screen: 5648 (a=1.5) 5-55 4-6
Sce notes on page 2 of 2.




Working To Restore Nature

Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Qakland, California 130006.02

TABLE 2
VAPOR EXTRACTION TEST MONITORING DATA
Former Exxon Service Station 7-3006
Oaskland, California

(Page 2 of 2)
BEXTRACTION WELL VW-1 OBSERVATION WELLS
Air Flow Applied  Concentration %02 Elapsed VW2 VW3
Vacuum Time Induced  Induced
Vacuum  Vacuum
[SCFM] [in. WC] [ppmv] [%2] fmin.) [in WC]  [in WC]
51 100 100 21% 60 0.01 0.20*
46 80 nm nm nm nm nm
30 60 nm nm nm nm nm
19 50 nm nm nm nm nm
0 40 nm nm nm nm nm
Distance from Well VW-1 (ft): 40 30
Screencd Interval® (ft BGS): 4-7 58 58
Depth-to-Water® (ft): 6.02 6.48 554
Approximate Exposed Well Screen: 4-6 (a=2) 5-6.48 5554

Notes:

* : Suspect data: Possible vacuum gauge error or residual vacuum from previous VET operation.
SCPFM : Standard Cubic Feet per Minute.

in. WC : Inches Water Column.

nm : Not Measured.

Pprmv : Parts per million by volume.

1Screened intervals measured in feet from below grade surface (BGS).
*Depth-to-Water (D'TW) measured in feet from top of casing,
*Approximate cxposed well screen refers to the length of well screen above the potentiometric water surface. Values are approximate since

DTW is referenced from top of &.sing and screened intervals are referenced from grade,
Concentrations measured using af portable combustible gas meter, calibrated to methane.
Combustible gas meter concentrations reporied as parts per million by volume (ppmv).
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Interim Remediation Investigation
Former Exxon Station 7-3006, Oakland, California

April 16, 1993
130006.02

TABLE 3
CALCULATED AQUIFER HYDRAULIC PARAMETERS
Former Exxon Service Station 7-3006
720 High Street
QOakland, California

Analytical

Well Method T L]
MW a 0.19 0.008
MW-8 carly ay 0.08 0.01
MW-8 late a 0.05 na
MWwW-12 a 0.14 0.003
MW-2,6,8,12 Clr 0.09 0.009

Transmissivity {ft*/min)

Unconfined storativity

T

2po“-

Cooper - Jacob drawdown versus time method (1946)
Cooper - Jacob drawdown versus distance methed (1346)
data not analyzable for S




Interim Remediation Investigation

April 16, 1993

Former Exxon Station 7-3006, Oakland, California 130006.02
TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
Former Exxon Service Station 7-3006
720 High Street
Dakland, California
(page 1 of T)
Sample Ethyt- Total
No. TPHg Benzene Toluene benzene Xylenes TPHd TOG voC
ppm ppm ppm ppm ppm ppm ppm ppm

September 10, 1987

S5-10-B2** 997 4.14 0.09 1.09 0.38 - - —_

5-10-B3 2689 126.0 17.0 41.0 131.0 4261 - -~

5-10-B4 209.9 149 0.5 64 111 2938 - -

5-10-BS 90.83 9.27 0.24 1.45 6.62 848 - -

$-10-B6 48.0 57 37 4.1 63.2 —- - -

S-10-B7 901.6 26.4 53 414 542 1338 - -

$-10-B8 0.48 <0.05 <0.05 <0.05 <0.05 - - -

May 12, 1988 |

5-9-B9 <2 <0.05 <0.05 <0.05 <003 - - -

May 21, 1958

§-7.5-B1 <10 <0.05 <0.05 <0.15 <015 25 <10 S

November 27-28, 1989 =3 a

510-B10 <2 <0.05 <0,05 <0.05 <0.05 <10 - 3

5-10-B11 <2 0.064 0.11 <0.05 0.076 <10 - - B n
=

See notes on page 7 of 7. ? h
=]
x
Z h
=
o
o



Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Oakland, California 130006.02

TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOJL SAMPLES
Former BExxon Setvice Station 7-3006

720 High Street
Dakland, California
(page 20of 7)

Sample Ethyl- Total
No. TFHg Benzene Toluene benzene Xylenes TPHd TOG voC

ppm FPM pPpm ppm pPpm ppm PpPm ppm
November 27-28, 1989
5-75-B12 160 12 31 34 14 23 - -
S-10-B12 i1 0.86 0.05%6 0.18 0.17 16 - -
§-7.5-B13 <2 <005 0.12 <0.05 0.10 <10 - -
S-10-B13 17 <0.05 0.14 0.33 1.2 <10 - -
5-10-B14 3400 <0.5* <{.5* 1.2* 1.2* 1900 B20 ND
§-5-B15 130 22 12 22 11 <10 - -
§.7.5-B15 98 097 39 18 938 28 - -
S-10-B15 180 14 4.4 a6 16 B2 - -
§-5-Bl6 87 22 44 1.7 7.6 43 - -
$75-B16 1100 9.0 60 23 109 1500 - =
510-B16 380 42 1 84 35 110 - g.

See notes on page 7 of 7.
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Interim Remediation Investigation

April 16, 1993

Former Exxon Station 7-3006, Oakland, California 130006.02
TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSHS OF SOIL SAMPLES
Former Exxon Service Station 7-3006
720 High Street
Oakland, California
(page 3ol 7)
Ethyl- Total
Sample TPHg Benzene Tolvene benzene Xylenes TPHd TOG voC
No. ppm ppm ppm ppm ppin ppm ppm ppm
$-5-B17 <2 <0.050 <0.050 <0.050 <0.050 <10 - -
§-7.5-B17 8.1 0.085 <0.050 0.19 0.24 - - -
§-10-B17 71 0.091 <{(.050 0.20 0.25 200 - —
§-5-B18 219 1.6 0.71 39 12 46 - -
8-75-B18 210 24 0.50 48 20 270 - -
5-16-Bi8 130 0.93 0.36 28 11 2000 - -
§10-B19 210 <0.5* <0.5* 1.7 <0.5* 210 <300 ND
|
i
$-10-B20 3100 <50 <5.0% 64.0* 120.0¢ 360 7 87a |
51128 ABCD** 160 - - - - 160 <50
October 31 and November 1, 1990 ‘
S-3MW14 <10 <0.005 <0.005 <0.005 <0.007 <10 -
5-8-MW14 <10 <0.005 <0.005 <{0.005 <0.007 <10 -
S-18-MW14 837 0.10 16 6.0 34 <10 -

Sce notes on page 7 of 7.
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Interim Remediation Investigation

April 16, 1993

See notes on page 7 of 7.

Former BExxon Station 7-3006, Oakland, California 130006.02
TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
Former Exxon Service Station 7-3006
720 High Street
Oakland, California
(page 4 of 7)
Ethyl- Total

Sample TFHg Benzene Toluene benzene Xylenes TPHd TOG VOO
No. ppm PPM ppm ppm pPpm PPM ppm ppm
S-6-MW15S <1.0 <0.005 <0.005 <0.005 <0.007 <10 - -
5-8.5-MW15 <10 < 0,005 <0.005 <0.005 <0.007 <10 - -
5-135-MW15 <1.0 <0.005 <0.005 <0.005 <{0.007 <10 - -
5-3.B21 433 9.0 0.90 75 13 1,125 — -
5-8-B21 1,084 22 35 31 100 2,112 - -
5-55-B22 423 6.9 1.0 19 18 2570 - -
5-8-B22 3,232 31 123 137 493 210 - -
S3-B23 20 050 0.08 0.41 0.70 <10 - - ]
S$-8-B23 21 2.4 35 7.2 28 <10 - —
5-55-B24 <10 <0.005 <0.005 <0.005 <0.007 <10 -
S&B24 80 00 0.26 <0.005 0.70 <10 - OE

=

=
§-55-B25 <1.0 <0.005 <0.005 <0.005 < 0,007 <10 - =
S-8-B25 15 0.27 0.05 017 0.75 <10 - oo h

-
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Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Oakland, California 130006.02

TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
Former Bxxon Service Station 7-3006

720 High Street
Qakland, California
(page Sof 7)
Bthyl- Total
Sample TPHg Benzene Toluene benzene Xylenes TPH4 TOG vVOC
No. PpPm ppm ppm ppm ppm PpPm ppm ppm
5-55-B26 <1.0 <0.005 <0.005 <0.005 <0.007 <10 —_ -
5-8-B2& <1.0 <0.005 <0.005 <(0.005 <0.007 <10 - -~
§-5.5-B27 12 0.17 0.05 1.7 0.91 <10 - -
S-8-B27 608 8.1 2.7 19 30 <10 - -
5-3-B28 22 1.0 1.0 043 25 <10 - -
S-8-B28 1,295 10 45 52 150 <10 - -
$5.5B29 1,931 31 122 84 240 <10 - - |
S8B29 1,262 14 68 49 153 <10 - - 1
§-5.5-B30 1,069 20 39 44 116 <10 —
S5-8.B30 1,118 93 62 47 143 <1 -

See notes on page 7 of 7.
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Interim Remediation Investigation

April 16, 1993

Former Exxon Station 7-3006, Oakland, California 130006.02
TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
~ Former Exxon Service Station 7-3006
720 High Street
Qakland, California
(page 6 of 7)
Ethyl- Total
Sample TPHg Benzene Toluene benzene Xylenes TPHd TOG voC
No. ppm ppm ppm ppm ppm Ppm ppm ppm
February 11, 1993
§35-B35 <1.000 0.033 <0.0050 <0.0050 0.0062 <50 - -
5-6.5-B35 120.000 2.000 3.200 1.800 7.300 6.3 — —
5-7.5-B35 410.000 3.700 9.600 8.200 35.000 30 460 —
S-9-B35 950.000 7.600 28.000 21.000 89,000 12 - -
5-4-B36 1.700 0.023 < 0.0050 <0.0050 0.021 <50 — —
S-7-B36 <1.000 0.0054 <0.0050 <{.005¢ <0.0050 <5.0 -- -
$95-B36 160.000 0.650 0.340 2300 5,200 <50 - -
5-4-B37 92 2100 0.750 2.400 7.900 58 —
§-6-B37 220 2.000 5.600 5.800 21.000 21 -
5-75-B37 220 1.700 2.900 4,900 21.000 14 -
P-1A < 1.000 0.0054 <0.0050 < (.0050 <0.0050 9.2 -
E-1B <1.000 0.0054 < 0.0050 <0.0050 <0.0050 130 -
P-2A <1.000 0.0054 <0.0050 <0.0050 <0.0050 83 -
P-2B 2.900 0.0054 <0.0050 <0.005¢ 0.0057 9.3 -

See notes on page 7 of 7.
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Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Oakland, California 130006.02

TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
Former Exxon Service Station 7-3006
720 High Street
Oakland, California

(page 7of 7)
i : $-10-B2 = soil sample - depth - boring number
S 1128-ABCD : 50il sample - date - samples composited
< : Not detected at method detection level
* : From VOC analysis
- : Not analyzed
ND : No VOC detected other than BTEX
A : Acetone
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InterimR emediatiodnvestigation Aprill6,1993

Former ExxonStation7-30060akland California

130006.02

TABLE §
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMPLES
Former Exxon Station 7-3006
Oakland, California
Page 1 of 14
Sec notes on page 14

05/88 0.24 0.09 0.005 0.015 0.025 NA NA ND

12/89 0.63 0.012 0.0056 0.0037 0.025 0.24 NA NA

04,90 <0.02 <0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA NA

07/90 0.13 0.006 <0.0005 <0.0005 <0.0005 0.16 NA

11/90 <0.05 0.0007 <0.0005 <0.0005 <0.0005 <0.10 NA NA

03/91 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <010 NA NA

06/91 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA NA

09/91 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 NA NA NA

12/91 <0.05 <0.0005 <0,0005 <0.0005 <0.0005 <0.05 NA NA I
03/92 <0.05 0.0015 <0.0005 <0.0005 <0.0005 <0.05 NA NA |
06/92 0.11 0.0049 0.0079 0.0037 0.021 0.075 NA NA

09/92 <0.05 <0.0005 0.0006 <0.0005 <0.0005 <0,05 NA NA

12/92 0.17 0.010 <0.0005 <0,0005 0.0006 0.051 NA NA

03/93 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 0.14 NA NA

MW-2

09/87 1.445 0233 081 0.056 0.209 NA NA

g
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InterimRemediatiodnvestigation Aprillé6, 1993

Former ExxonStation7-3006Dakland California

130006.02

TABLE 5

CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMPLES
Former Exxon Station 7-3006

Ozkland, California
Page 2 of 14
See notes on page 14

05/88 Free-phase petroleum hydrocarbons

12/8% Free-phase petroleum hydrocarbons

04 /90 Free-phase petroleum hydrocarbons

07/90 Free-phase petroleum hydrocarbons

11/90 Free-phase petroleum hydrocarbons

03/91 Free-phase petroleum hydrocarbons

06/91 Free-phase petrolenm hydmocarbons

09/91 Free-phase petroleum hydrocarbons

12/91 Free-phase petroleum hydrocarbons

03792 Free-phase petroleum hydrocarbons i
06/92 Free-phase petroleum hydrocarbons E
09/92 Sheen

12/92 Frec-phase petroleum hydrocarbons

03/93 Sheen

MW:3

09/87 2.101 0.360 1.062 0.068 0.298 0.66 NA

05/88 8.70 398 0.28 0.24 .0.60 NA NA

g ¥
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InterimRemediatiodnvestigation

Former ExxonStation7-3006Dakland,California

Aprill6,1993
130006.02

CUMULATIVE RESULTS OF LABORATORY ANALYSES

TABLE 5

OF GROUNDWATER SAMFPLES
Former BExxon Station 7-3006

Qakland, California
Page 3 of 14
Sce notes on page 14

12/89 Free-phase petroleum hydrocarbons
04/90 Free-phase petroleum hydrocarbons
07/9%0 Free-phase petroleum hydrocarbons
11/90 Free-phase petroleum hydrocarbons
03791 Free-phase petroleum hydrocarbons
06/91 Freec-phase petroleum hydrocarbons
09/91 Free-phase petroleum hydrocarbons
12/91 Free-phase petroleum hydrocarbons
03/92 Free-phase petroleum hydrocarbons
06/92 Free-phase petroleum hydrocarbons
09/92 Sheen

12/92 Free-phase petroleum hydrocarbons
03/93 Sheen

Mw-4

09/87 0.925 0.070 ‘ 0.007 | 0.010 0.015 NA | NA
05/88 Free-phase petroleum hydrocarbons
12/89 Free-phase petroleum hydrocarbons
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TABLE 5
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMPLES
Former Bxxon Station 7-3006
Oakland, California
Page 4 of 14
See notes on page 14

04,/90 Free-phase petroleum hydrocarbons
07/90 Emulsion

11/90 Free-phase petroleum hydrocarbons
03/ Free-phase petroleum hydrocarbons
05/91 Free-phase petroleum hydrocarbons
09/91 Free-phase petroleum hydrocarbons
12/91 Free-phase petroleum hydrocarbons
03/92 Free-phase petroleum hydrocarbons
06/92 Free-phase petroleum hydrocarbons
09/92 Sheen

12/92 Free-phase petrolcum hydrocarbons
03793 Free-phase petroleum hydrocarbons
MW-s

09/87 26.66 ‘ 0.56 1.7 1.58 715 3722 NA ‘ NA
05/88 Frec-phase petroleum hydrocarbons
07/89 Well Destroyed
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TABLE 5

CUMULATIVE RESULTS OF LABORATORY ANALYSES

OF GROUNDWATER SAMPLES
Former Bxxon Station 7-3006

Qakland, California
Page S of 14

Sce notes on page 14

05/88 293 1282 0.55 144 5.50 NA NA NA
12/89 90 0.37 0.013 0.0026 043 48 NA NA
04/90 27 3.0 0.12 0.49 21 26 NA NA
07/90 30 55 14 1.2 31 13 NA NA
11/90 15 4.4 0.12 08 23 7.6 NA NA
03/91 55 10 0.38 1.6 6.9 <0.10 NA NA
06/91 Sheen

09/9 17 45 0.16 0.89 31 NA NA NA
12/91 2 6.0 0.29 14 47 12 NA NA
03/92 21 8.0 0.25 1.7 50 27 NA NA
06/92 43 1 0.15 21 5.0 1.7 NA NA
/92 45 98 0.27 1.7 3.6 20 NA NA
12/92 Sheen

03/93 Free-phase petroleum hydrocarbons
Mw.7

09/87 1531 0.258 0.002 <0.002 . 0.042 2’m NA

g
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TABLE 5§
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMPLES
Former Bxxon Station 7-3006

Qakland, California
Page 6 of 14

Sec notes on page 14

05/88 NA 0.30* <0.01* <0.01* <0.01* 0.019 NA ND
12/89 1.7 0.22 0.0053 0.005 0.0086 25 <5 ND
04/90 27 0.22 0.0086 0.007 0.020 35 NA ND
07/%0 25 0.38 0.013 0.016 0.035 091 NA ND
11/90 23 0.63 0.016 0.032 0.029 13 NA 0.0024!
03/91 is 0.42 0.018 0.017 0.027 <0.10 NA ND
06/91 kN1 027 0.0088 0.033 0.019 <0.10 NA NA
09/91 24 0.39 0.01 0.015 0.018 NA Na NA
12/91 1.7 0.29 0.0053 0.0071 <0,0005 0.53 NA NA
03/92 135 032 0.0072 0.016 0.019 0.76 NA
06/92 LA 0.256 0.0058 0.021 0.027 0.83 NA. NA
/92 39 0.16 0.0046 0.0037 0.013 0.66 NA
12/92 17 11 0.035 0077 0.046 0.54 NA NA
03/93 3s 0.16 0.0062 0.022 0.019 0.64 <50 .
MW3

09/87 1325 0.081 0.074 0.042 0.182 NA NA NA
05/88 Free-phase petroleum hydrocarbons
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TABLE 5

CUMULATIVE RESULTS OF LABORATORY ANALYSES

OF GROUNDWATER. SAMPLES
Former Exxon Station 7-3006

Dakland, Califomnia
Page 7 of 14
See notes on page 14

12/89 42 2.6 0.63 0.21 37 M NA NA
04/90 49 21 0.82 11 48 53 NA Na
07/9%0 4 4.0 15 20 6.3 32 NA NA
11/90 Free-phase petroleum hydrocarbons
03/91 Sheen
06/91 Sheen
0w/ 57 14 7.8 31 12 NA NA NA
12/91 66 95 50 31 12 14 NA NA
03/92 Sheen
06/92 Sheen
09792 Sheen

- 12/92 Sheen
03/93 Sheen
MW.9
05/88 <0.05 <0.0005 0.001 <0.001 <0.001 NA NA
12/89 01 0.0018 0.0037 0.0014 0.0083 0.11 <5 ND
04/90 <0.02 <0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA ND
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TABLE 5
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMPLES
Forimer Exxon Station 7-3006
Qakland, California
Page 8 of 14
See notes on page 14

07/%0 <0,02 <0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA ND
11/90 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA ND
13/91 Not Accessible

06/91 <0.09 <0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA NA
09/91 <005 <0.0005 <0.0005 <0.0005 <0.0005 NA NA NA
12/91 <0.05 <0.0005 <0.0005 < 0.0005 < (L0005 0.052 NA NA
03/92 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <0,05 NA NA
06,92 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <0.05 NA NA
09/92 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <0.05 NA NA
12/92 <0.05 < 0.0005 <0.0005 <0.0005 <0D.0005 <0.05 NA NA
03/93 <0.05 <0.0005 < 0.0005 <0.0005 <0.0005 <0.05 NA NA

MW-10

12/89 o 0.0037 0.014 0.0056 0.032 <0.10 NA NA
04/90 <002 <0,0005 <0.0005 <0.0005 <0.0005 <0.10 NA ND
07/90 <0.02 <0,0005 <0.0005 <0.0005 <0.0005 <0.10 NA NA
11/90 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA NA
03791 <005 <0.0005 <0.0005 <0.0005 <0,0005 <0.10 NA NA
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TABLE §
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMPLES

Former Bxxon Station 7-3006
Qakland, California
Page 9 of 14
See notes on page 14

06/91 <0.05 <0.0005 <0.0005 <{0.0005 <0.0005 <010 NA NA
09/N <0.05 < 0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA NA
12/91 <005 <0.0005 <0.0005 <0.0005 <0.0005 <0.05 NA NA
03/92 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <0.05 NA NA
06/92 <0.05 <0.0005 0.0006 <0.0005 0.0008 <0.05 NA NA
09/92 <0.05 <0.0005 <0.0005 <0.0005 <D.0005 <0.05 NA NA
12/92 <0.05 < (00005 <0.0005 <0.0005 0.0009 <0.05 NA NA
03/93 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 <0.05 NA NA
MW-11
12/89 0.078 0.0059 0.0063 <0.0005 48 <0.10 NA NA
04/90 <0.02 <0.0005 <0.0005 <0.0005 <0,0005 <0.10 NA NA
07/90 <0.02 <0.0005 <0.0005 <0.0005 <0.0005 <0.10 NA NA
11/%0 <0.05 <0.0005 <0,0005 <0.0005 <0.0005 <0.10 NA NA
03/91 <0.05 <0.000% <0.0005 <0.0005 <0.0005 <0.10 NA
06/91 <0.05 <0.0005 <0.0005 <0.0005 <0,0005 <0.10 NA NA
09/91 <0.05 <0.0005 0.0007 <0.0005 <0.0005 NA NA
12/91 <0.05 0.0007 <0.0005 <0.0005 < 0.0005 <0.05 NA NA
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TABLE 5

CUMULATIVE RESULTS OF LABORATORY ANALYSES

OF GROUNDWATER SAMPLES
Former Bxxon Station 7-3006

Oakland, California
Page 10 of 14
Sec notes on page 14

03/92 <0.05 <0.0005 <0.0005 <0.0005 <0,0005 <0.05 NA NA
06/92 0.084 0.0015 0.0031 0.0014 0.0096 0.057 NA NA
09/92 <005 <0.0005 <0.0005 <0.0005 <0.0005 <0.05 NA NA
12/92 <0.05 <0.0005 <0.0005 <0.0005 <0.0005 031 NA Na
03/93 <005 <0.0005 <0.0005 <0.0005 <0.0005 0.24 NA NA
MW-12
12/89 BS 6.7 63 18 78 40 NA NA
04/90 110 66 74 18 1 97 NA NA
07/90 92 1 11 31 13 50 NA NA
11/90 69 11 10 31 12 31 NA NA |
03/91 100 15 16 24 1 <0.10 NA |
06/91 Sheen
09/91 82 2 18 39 16 NA NA NA
12/91 %9 18 16 3 1 17 NA NA
03/92 Sheen
06/92 Sheen
09/92 S70 62 46 15 1 57 31 | NA

E
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TABLE 5
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMFPLES
Former Bxxon Station 7-3006

Qakland, California
Page 11 of 14
See notes on page 14

12/92 Sheen
03/93 Sheen
MW-13
12/89 52 21 20 14 6.1 A NA NA
04/90 59 1.8 13 14 72 54 NA NA
07/90 53 4.5 a1 22 78 26 NA NA
11/9% 20 45 11 0.88 33 1.6 NA NA
03/91 T2 10 83 17 69 <0.10 NA NA
06/91 44 5.6 31 0.75 26 <0.10 NA NA
09/91 40 11 6.5 24 81 NA NA NA
12/91 72 1 74 2.5 94 3.7 NA NA
03/92 Sheen
06/92 Sheen
09/92 86 9.5 6.1 24 10 29 NA NA
12/92 Sheen
03/93 Sheen
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TABLE 5

CUMULATIVE RESULTS OF LABORATORY ANALYSES

OF GROUNDWATER SAMPLES

Former Bxxon Station 7-3006

See notes on page 14

Oakland, California

Page 12 of 14

=
MW-14
11/90 0.39 <0.0005 <0.0005 0.0036 0.0037 012 NA NA
03/91 020 <0.0005 0.0015 0.0008 0.0036 <0.10 NA NA
06/91 011 <0.0005 <0.0005 <.0005 <0.0005 <0.10 NA NA
0991 045 <0.0005 <0.0005 0.0032 0.0023 NA NA NA
12/91 0.071 0.0005 <0.0005 <0.0005 <0.0005 0.28 NA NA
03/92 0.061 <0.0005 <0.0005 0.0011 <0.0005 0.64 NA NA
06/92 0.140 <0.0005 <0.0005 0.0006 0.0020 0.35 NA NA
09/92 0075 <0.0005 <0,0005 <0.0005 <0.0005 0.30 NA NA
12/92 035 0.0025 0.0010 0.0015 0.0081 0.22 NA NA
03/93 0.41 <0.0005 <0.0005 0.0009 0.0016 <0.25 NA NA
MW-15
11/90 27 0.21 0.0055 0.6 025 034 NA NA
03/91 Not Accessible
06/91 038 <0.0005 <0.0005 <0.0005 0.0013 <0.10 NA NA
09/91 049 0.0029 0.0017 0.033 0.0013 NA NA NA
12/91 16 0.014 0.0011 0.066 0.0098 0.30 NA NA
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TABLE 5
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMFLES
Former Bxxon Station 7-3006
Qakland, California
Page 13 of 14
See notes on page 14

MW-15

03/92 34 0.15 0.013 0.6%0 0.250 14 NA NA
06/92 6.6 0.099 <0.0005 0.670 0.180 0.86 NA NA
09/92 36 0.120 0.007 0.480 0.047 074 NA NA
12492 1.6 0.043 0.0016 0170 0.023 043 NA NA

03/93 Not Accessible
MCLs 0.001 — 0.680 1.750 — - —
DWAL - 0.100 — - — — —
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TABLE §
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER SAMPLES

Bxxon Station 7-3006
Qakland, California
Page 14 of 14

Results in parts per million (ppm).

< : Less than the laboratory detection limit.

NA : Not Analyzed

ND : Nondetectable

- : Not applicable

TPHg : Total petroleum hydrocarbons as gasoline using modified EPA method 5030/8015.
BTEX : Analyzed using modified EPA method 5030/8020.

TPHd : Total petroleum hydrocarbons as diesel using EPA method 3510/8015.
TOG : Total Oil and Grease by Standard Method 5520 B/F.

voC : Volatile Organic Compounds analyzed by EPA method 5030/8010.

b : See Table 3

. : Analyzed by EPA method 624 (volatile organic compounds).

! Chloromethane

! : Analyzed for Stoddard Sclvent using EPA method 3510/8015.

MCLs : Maximum Contaminant Levels in drinking water, DHS (October 1990).
DWAL : Drinking Water Action Level, DHS (October 1990).
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TABLE §
RESULTS OF ADDITIONAL LABORATORY ANALYSES OF
GROUNDWATER SAMPLES FROM WELL MW-7 on March 11, 1993
Former Exxon Station 7-3006
Qakland, California
Page 1 of 2
(Sec notes on page 2)

INORGANIC ANALYSES
Total Alkalinity, as CaCO, 360 —
Bicarbonate Alkalinity, as CaCO, 360 —_
Carbonate Alkalinity, as CaCO, <10 —
Hydroxide Alkalinity, as CaCO, <10 —
Antimony <0.06 —— 6010,/200.7, ICP
Axsenic 0.016 0.05 7060, Furnace AAS
Beryllium <0.01 — 6010/200.7, ICP
Cadmivm <{.005 0.01 6010/200.7, ICP
Calcium 28 - 6010/200.7, ICP
Chloride 1 250 SM 407A
Chromiuvm <0.01 0.05 6010/200.7, ICP
Copper ' <0.01 1.0 6010/200.7, ICP
Cyanides <0.005 —
Iron 1.6 0.3 6010/200.7, 1CP
Lead <01 0.05 6010/200.7, ICP
Magnesium 47 — 601072007, ICP
Mangzanese 14 0.05 6010/200.7, ICP
Mercury 0.0004 0.002 7470, Cold Yapor AA
Nickel <0.02 — 6010/200.7, ICP
Selenivm <0.005 0.01 7740, Furnace AAS
Silver <0.01 0.05 6010/200.7, ICP
Sodium 63 — 6010, ICP
Sulfate <10 50 754
Thallium <02 —_ 6010/200.7, ICP
Zine 0.02 50 6010/200.7, ICP
pH, at 25°C 7.0 — -
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TABLE 6
RESULTS OF ADDITIONAL LABORATORY ANALYSES OF
GROUNDWATER SAMPLES FROM WELL MW.7 on March 11, 1993
Former Fxxon Station 7-3006
Qakland, California

Page 20f 2
(See notes on page 2)
Specific Conductance, umhos/cm at 25°C 600 900 —
Total Dissotved Solids 400 500 160.1
Total Hardness, as CaCO, 260 — —
ORGANIC ANALYSES*
Organic Lead, as Pb <01 - DHS Method 338
Bengzene 0.18 0.001 624
Toluene 0.006 0.100 624
Ethyibenzene 0.016 0.680 624
Total Xylenes 0.010 175 624
Naphthalene 0.027 - 625

Results in parts per million (ppm) unless otherwisc noted.

MCL : Maximum Contaminant Level for drinking water standards recommended by the California State Department of Health Services
(October 1990).

— : Not Applicabie

* : All other compounds were nondetectable.

DHS :  Department of Health Services
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TABLE 7
RESULTS OF LABORATORY ANALYSES OF VAPOR SAMPLES
Former Exxon Service Station 7-3006
Qakland, California

(Page 1 of 1)
Sample ID Sample Elapsed TPHg B T E X
Location Time
A-VW3-20 VW3 20 min. 4,200 210 72 pi | 60
A-VW2-20 VW2 20 min, 140 25 14 10 42
AVWI1-20 VWw-1 20 min. <50 3.6 37 0.3 56
A-VW1-60 Vw-1 60 min. <50 <05 <035 <05 09

Concentrations reported in milligrams per cubic meter (mg/m®), which is equivalent to (ug/2).

TPHg total petroieum hydrocarbons as gasoline (analyzed by modified EPA Method 8015). Results reported as
equivalent n-octane.
B: benzene, T: toluene, E: ethylbenzene, X total xylene isomers

BTEX Analyzed by modified EPA Method 8015/8020
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FIELD PROTOCOL

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

Site Safety Plan

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

Soil Borings

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

The borings are drilled by a truck-mounted drill rig equipped with 8- or 10-inch-diameter, solid-
stem or hollow-stem augers. Other methods such as rotary or casing hammer may be used if
special conditions are encountered. The augers, sampling equipment and other equipment that
comes into contact with the soil are steam-cleaned prior to drilling each boring to minimize the
possibility of cross-contamination. Sampling equipment is cleaned with a trisodium phosphate
solution and rinsed with clean water between samples. After drilling the borings, monitoring wells
are constructed in the borings, or neat-cement grout with bentonite is used to backfill the borings
to the ground surface.

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

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

Soil Sampling in Borings

Soil samples are collected at no greater than 5-foot intervals from the ground surface to the total
depth of the borings. The soil samples are collected by advancing the boring to a point
immediately above the sampling depth, and then driving a California-modified, split-spoon sampler
containing brass sleeves through the hollow center of the auger into the soil. (A standard
penetrometer, which does not contain liners, may be used to collect samples when laboratory -
analysis for volatile components is not an issue. The sampler and brass sleeves are laboratory-
cleaned, steam-cleaned, or washed thoroughly with Alconox® and water, prior to each use. The
sampler is driven with a standard 140-pound hammer repeatedly dropped 30 inches. The number
of blows to drive the sampler each successive six inches are counted and recorded to evaluate the
relative consistency of the soil. When necessary, the sampler may be pushed by the drill rig
hydraulics. In this case, the pressure exerted (in pounds per square inch) is recorded.

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

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

Logging of Borings

A geologist is present to log the soil cuttings and samples using the Unified Soil Classification
System. Samples not selected for chemical analysis, and the soil in the sampler shoe, are extruded
in the field for inspection. Logs include texture, color, moisture, plasticity, consistency, blow



—IRESNA

Working To Restore Nature

Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Oakland, California 130006.02

counts, and any other characteristics noted. Logs also include subjective evidence for the presence
of gasoline hydrocarbons, such as soil staining, noticeable or obvious product odor, and OVM
readings.

Sampling of Stockpiled Soil

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

Monitoring Well Construction

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

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

An aluminum utility box with a PVC apron is placed over each wellhead and set in concrete
placed flush with the surrounding ground surface. Each wellhead cover has a seal to protect the
monitoring well against surface-water infiltration and requires a special wrench to open. The
design discourages vandalism and reduces the possibility of accidental disturbance of the well.
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Groundwater Sampling

The static water level in each well is measured to the nearest 0.01-foot using a Solinst® electric
water-level sounder or oil/water interface probe (if the wells contain floating product) cleaned
with Alconox® and water before use in each well. The depth of each well is also measured. The
liquid in the wells is examined for visual evidence of gasoline hydrocarbons by gently lowering
approximately half the length of a Teflon® bailer (cleaned with Alconox® and water) past the
air/water interface. The sample is then retrieved and inspected for floating product, sheen,
emulsion, color, sediment, and clarity. Obvious product odor is recorded if noted. If floating
product is present in the well, the thickness of floating product is measured using an oil/water
interface probe and is recorded to the nearest 0.01 foot. Floating product is removed from wells
on site visits.

Groundwater samples from the wells are collected in approximate order of increasing product
concentration, as best known or estimated. Wells which do not contain floating product are
purged using a submersible pump. Equipment which comes in contact with the interior of the well
or the groundwater is cleaned with Alconox® and deionized or distilled water prior to use in each
well, The wells are purged until withdrawal is of sufficient duration to result in stabilized pH,
temperature, and electrical conductivity of the water. These parameters are measured to the -
nearest 0.1 pH unit, 0.1 degree F, and 10 umhos/cm, respectively, using portable meters calibrated
daily to a buffer and conductivity standard, according to the manufacturer’s specifications. A
minimum of four well volumes is purged from each well. If the well becomes dewatered, the water
level is allowed to recover to at least 80 percent of the initial water level. When recovery of the
water level has not reached at least 80 percent of the static water level after two hours, a
groundwater sample will be collected when sufficient volume is available to fill the sample
container. Prior to the collection of each groundwater sample, the Teflon® bailer is cleaned with
Alconox® and rinsed with tap water and deionized water, and the latex gloves worn by the sampler
changed. Hydrochloric acid is added to the sample vials as a preservative (when applicable).
Sample containers remain sealed until usage at the site. A sample method blank is collected by
pouring distilled water into the bailer and then into sample vials. Method blanks are analyzed
periodically to verify effective cleaning procedures. A sample of the formation water is then
collected from the surface of the water in each of the wells using the Teflon® bailer. The water
samples are then gently poured into laboratory-cleaned, 40-milliliter (ml) glass vials, 500 ml plastic
bottles or 1-liter glass bottles (as required for specific laboratory analysis), sealed with Teflon®-
lined caps, and inspected for air bubbles to check for headspace, which would allow volatilization
to occur. If a bubble is evident, the cap is removed, more sample is added, and the bottle
resealed. The samples are then labeled and promptly placed in iced storage, and the wellhead is
secured. A field log docamenting sampling procedures and parameter monitoring is maintained.
Water generated by the purging of wells is stored in 17E DOT 55-gallon drums, and floating
product bailed from the wells is stored in double containment onsite; this water and product
remains the responsibility of the client.




— RESNA

Working To Restore Nature

Interim Remediation Investigation April 16, 1993
Former Exxon Station 7-3006, Oakland, California 130006.02

Vadose-Zone Monitoring and Vapor Well Purging

Vapor readings are made with a field-calibrated OVM, which has a lower detection limit of 0.1
ppm. After the OVM is turned on, it is allowed sufficient warm-up time for stabilization. Prior
to purging each vadose-zone monitoring well, a well cap with a hose barb drilled and tapped into
the well cap is secured to the well. The inlet of the vacuum pump is connected to the hose barb
with tubing. OVM readings are taken from the exhaust port of the vacuum pump as the well is
purged. Each well is purged for approximately 2 to 5 minutes or until about five well volumes of
air have been removed. Ambient readings of the air at the site are taken with the OVM after
each well is purged.

Air Sampling

The vacuum pump is first purged with ambient air. Vadose-zone monitoring is then performed
as described above. A new Tedlar sample bag is then placed on the outlet port of the vacuum
pump with the valve closed. The valve is then opened to allow filling of the bag with an air
sample. The valve is closed when the sample bag is 3/4-full (to allow for expansion of gas due
to temperature changes), and the bag is removed. The sample pump is purged with ambient air
after each sample is taken. A field log documenting sampling procedures is maintained. The -
samples are transported to the laboratory without exposure to sunlight or cooling, for analysis with
72-hour turnaround.
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Sample Labeling and Handling

Sample containers are labeled in the field with the job number, unique sample location, 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

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

pality Assurance/Quality Control

The sampling and analysis procedures employed by RESNA for groundwater sampling and
monitoring follow regulatory guidance for quality assurance/quality control (QA/QC). Quality
control is maintained by site-specific field protocols and quality control checks performed by the
laboratory. Laboratory and field handling of samples may be monitored by including QC samples
for analysis. QC samples may include any combination of the following. The number and types
of QC samples are selected and analyzed on a project-specific basis.

Trip blanks - Trip blanks are sent to the project site, and travel with project site samples.
They are not opened, and are returned from a project site with the samples for analysis.

Field blank - Prepared in the field using organic-free water. Field blanks accompany
project site samples to the laboratory and are analyzed periodically for specific chemical
compounds present at the project site where they were prepared.

Duplicates - Duplicate samples are collected from a selected well and project site. They
are analyzed at two different laboratories, or at the same laboratory under different
labels. -
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Equipment blank - Periodic QC samples are collected from field equipment rinsate to
verify adequate cleaning procedures.
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PREVIOUS SITE ENVIRONMENTAL WORK

Excavation of USTs -1987

In April 1987, four USTs (6,000-, 10,000-, 8,000-, and 1000-gallons) that stored extra-unleaded,
regular unleaded, regular leaded gasoline, and used-oil, respectively, were removed by Exxon’s
contractor. The gasoline USTs were located in the southeast corner of the site and the used-oil
tank was located behind the station building, Soil samples collected after tank removal indicated
the presence of total volatile hydrocarbons in concentrations greater than 1,000 parts per million
(ppm) in the gasoline UST pit (AGS Report No. 87042-1, May 13, 1987). A sample collected from
soil excavated from the waste-oil UST pit contained no detectable total extractable hydrocarbons
(TEH).

Removal of the product piping lead to the exposure of a black soil layer in the trenches that
appeared to contain relatively high hydrocarbon concentrations. The layer was sampled and
laboratory results indicated the presence of 434 ppm of TEH.

Initial Soil Excavation - 1987

In May, 1987, AGS observed the over-excavation of the gasoline UST pit and product line
trenches. A black soil lens that appeared to contain hydrocarbons was noticed at approximately
14 feet below the ground surface in the southwestern wall of the pit, and free-phase product was
later observed seeping into the pit from this lens. The excavation indicated that this lens became
larger southwest of the tank pit (AGS Report No. 87042-2, July 10, 1987).

Soil Vapor Survey - 1987

In June 1987, Exxon contracted with EA Engineering, Science, and Technology, Inc., of Lafayette,
California, to perform a soil-vapor survey. The results of the survey indicated that the highest
hydrocarbon-vapor concentrations were between the former gasoline UST pit and the southern
pump islands, and extended southwest towards Coliseum Way.

Initial Site Investigation - 1987 to 1988

In September 1987 and May 1988, nine groundwater monitoring wells, MW-1 throngh MW-9 were
installed. The wells were installed to evaluate the impact of hydrocarbons on groundwater. Soil
samples from the borings for wells MW-1 through MW-9 contained up to 2,689 ppm of total
petroleum hydrocarbons as gasoline (TPHg) and up to 4,261 ppm of total petroleum hydrocarbons
as diesel (TPHd). Soon after the wells were installed, free-phase product was measured in wells
MW-2, MW-4, and MW-5 in the area of the former gasoline USTs and in well MW-8 in the
former area of the former product piping (AGS Report No. 87042-5, August 5, 1988).
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Additional Soil Excavation - 1989

In May 1989, Exxon contracted with AGS to excavate additional soil from the southern part of the
existing gasoline UST pit (AGS Report No. 87042-6, October 16, 1989). On July 1989, well MW-5
was properly destroyed to start excavating the southern boundary of the gasoline pit to a maximum
depth of about 10 feet (just above the ground-water level). Soil with debris (bricks, lumber, etc.)
was found in the southern part of the pit, and soil in this area contained the most evidence of
hydrocarbons. In addition, two metal pipes were exposed in the southern wall of the excavation
that appeared to be former product lines. The pipes appeared to run west toward Coliseum Way.
Soil was excavated from the southern and southwestern sides of the pit as far towards Coliseum
Way as possible.

On the northwestern side of the pit, two exploratory trenches were excavated to evaluate the extent
of hydrocarbons while minimizing the volume of excavated soil. Moderate organic vapor meter
(OVM) readings (200 to 500 ppm) were taken from the soil along both trenches. Four samples
from the trenches and southern walls of the excavation were collected from just above the
groundwater (9 feet below grade). The laboratory results showed 3.8 to 290 ppm TPHg. One
sample from 9 feet below grade in the southern part of the pit was analyzed for TPHd and
contained 4,200 ppm.

An estimated 300 cubic yards of soil were excavated and stockpiled on the site. Analytical results
of six composite samples showed 63 to 330 ppm TPHg and 250 to 3,800 ppm TPHd. Exxon
subsequently arranged to have the soil hauled to an appropriate disposal facility.

Additional Site Investigation - 1989

To delineate the extent of diesel and gasoline in the soil and groundwater, AGS drilled 11 borings
and installed four additional groundwater monitoring wells (MW-10 through MW-13) in November
1989. In soil analyzed from the borings, the highest concentrations of TPHA (up to 4,000 ppm)
were found in the southwestern part of the site, and the highest concentrations of TPHg (3,400
ppm) were found adjacent to the excavation at Ed’s Auto Parts, which is adjacent to the
northeastern property line of the Exxon site (AGS Report 87042-6R, January 30, 1990).

Additional Site Investigation - 1990

Based on the results of previous investigations, AGS drilled 12 shallow soil borings and two deeper
borings in which monitoring wells were installed. The soil borings (B-21 through B-30) were
drilled to delineate the extent of diesel and gasoline hydrocarbons in the subsurface soil.
Concentrations of TPHg in the collected soil samples ranged from nondetectable to 3,232 ppm;
TPHd concentrations ranged from nondetectable to 2,115 ppm. Monitoring well MW-14 was
installed adjacent to the excavation at Ed’s Auto Parts to evaluate offsite sources of hydrocarbons.
Well MW-15 was installed east of the location of the former USTs to delineate hydrocarbons in
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the groundwater. Low concentrations of TPHg, TPHd, and BTEX were detected in MW- 14 and
MW-15 (AGS Report No. 87042-9R, May 21, 1991).

Limited Records Search - 1993

As requested by Exxon, RESNA conducted a records search on the area surrounding Former
Exxon Station 7-3006. The search was limited to available information from the-files of the
Alameda County Department of Environmental Health (ACDEH), the California Regional Water
Quality Control Board (CRWQCB), and the City of Oakland Fire Department (OFD). RESNA's
search focused on historical usage of the surrounding area and any previous environmental work
performed in the vicinity of the site.

Based on the results of the record search and previous investigations at the subject site, RESNA
concluded the following: results of soil sampling at the adjacent Ed’s Auto Parts (Hatton property)
suggests that USTs on that property appear to have released high-boiling-point bydrocarbons used
for dry cleaning (Stoddard Solution); because diesel hydrocarbons (TPHd) have been detected in
groundwater beneath the upgradient portion (in well MW-14) of the subject site, it appears that
a diesel hydrocarbon plume exists that may have migrated from an offsite source. A potential
upgradient diesel hydrocarbon and Stoddard Solution source appears to be Ed’s Auto Parts
(Hatton) property; because TPHd have been detected in soil in the downgradient portion (in
boring B-3) of the subject site, it appears that the diesel hydrocarbons may have come from a
previous onsite source. Potential diesel hydrocarbon sources at the subject site (previous to
occupation by Exxon) include the former Standard Oil Company storage facility and the Ed’s
Auto Parts (Hatton) property; because the onsite upgradient portion of the diesel plume appears
to be limited to the vicinity of the northeastern portion of the site (in the vicinity of well MW-14
and boring B-14) and gasoline hydrocarbons (TPHg) were detected only in an unsaturated
confining clay layer beneath the shallowest water-bearing zone in the northeastern portion of the
site (in the vicinity of well MW-14) and in the possible capillary fringe/water bearing unit in
boring B-14, it appears that petroleum hydrocarbons may have migrated from the former tank pit
on the adjoining Ed’s Auto Parts (Hatton) property. ‘
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ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

5997 PARKSIDE DRIVE ) PLEASANTON, CALIFORNIA 84588 ) (510) 484-2600

4 February 1993 b

Resna Industries, Inec.
3315 Almaden Expressway, Ste. 34
San Jose, CA 95118

Gentlemen:

Enclosed is drilling permit 93052 for a monitoring well construction project
at 720 High Street in Oakland for Exxon.

Please note that permit condition A~2 requires that a well construction report
be submitted after completion of the work. The report should include drilling
and completion logs, location sketch, and permit number,

If you have any questions, please contact Wyman Hong or me at 484-2600.

Very truly yours,

ﬁ*ﬂ“?d— WW
Crailg A. Mayfieid
Water Resources Engineer IIT

WH :mm
Enc.
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RON

ARCHE

CIVIL ENGINEER, INC.

CONSULTING * PLANNING = DESIGEN * SURVEYING

4133 Mohr Ave., Suite E * Pieasanton, CA S45668

(5101 462-8372

:‘e1 ;-U.

o

DECEMBER 13, 1994
% REVISED MARCH 17, 1993

JOB NO. 1632

FLEVATIONS OF EXISTING MONITOR WELLS AT THE FORMER EXXON GAS
STATION N@. 7~30886 (NOW COAST GASOLINE), LOCATED AT 728 HIGH
STREET AT COLISEUM WAY, CITY OF OAKLAND, ALAMEDA COUNTY

CALIFORNIA.

FOR:

RESNA INDUSTRIES INC.

PROJECT NO. 138p86.02

B

ENCHMARK: N#. 28-G

e e

TOP OF BRASS DISC SET IN A STANDARD MONUMENT CASING AT THE
EASTERLY EDGE OF A.C. WALKWAY OF HIGH STREET ABOUT 12 FEET
SOUTHERLY OF SOUTHERN MOST RAIL OF THE SOUTHERN PACIFIC
RAILROAD TRACKS, 9.8 FEET EAST OF EASTERLY CURBLINE ON
HIGH STREET. ELEVATION TAKEN AS 16.757 M.S.L.

WELL DESIGNATION ELEV

MW1 12.87
13.05

. MW? 12.98
13.58

VW3 12.94
13.37

VW4 12.77
13.22

ws ===
\WE 14.27
14.76

MONITOR WELL DATA TABLE

TOP OF PVC CASING
TOP OF BOX

TOP OF PVC CASING
TOP OF BOX

TOP OF PVC CASING
TOP OF BOX

TOP OF PVC CASING
TOP OF BOX

DESTROYED

TOP OF PVC CASING
TOP OF BOX

SHEET 1 OF 2



MONITOR WELL DATA TABLL

WELL DESIGNATION ELEV DESCRIPTION

MW7 14.84 TOP OF PVC CASING
15.44 TOP OF BOX

MWS 13.45 TOP OF PVC CASING
13.99 TOP OF BOX

MW9 14.64 TOP OF PVC CASING
15.87 TOP OF BOX

MW16 14.45 TOP OF PVC CASING
14.66 TOP OF BOX

M1l 13.35 TOP OF PVC CASING
13.91 TOP OF BOX

W12 12.61 TOP OF PVC CASING
13.17 TOP OF BOX

MW13 14.24 TOP OF PVC CASING
14.55 TOP OF BOX

MW14 15.18 TOP OF PVC CASING
15.72 TOP OF BOX

MW15 13,73 TOP OF PVC CASING
14.42 TOP OF BOX

* VW1 14.81 TOP OF PVC CASING
14.25 TOP OF BOX

* VW2 14.89 TOP OF PVC CASING
14.42 TOP OF BOX

* VW3 13.37 TOP OF PVC CASING
13.74 TOP OF BOX

SHEET 2 OF 2
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£Eus

PLAT SHOWING EXISTING MONITOR WELLS AT THE FORMER FXXON GAS
STATION NB. 7-3886 (NOW CQOAST CASOLINE)., LOCATED AT 728 HIGH
STREET AT COLISEUM WAY., CITY OF CAKLAND, ALAMEDA COUNTY
CALTFORNIA,

FOR: RESNA INDUSTRIES TNC,
PROJECT NO. 138A86.082

RON ARCHER

f? Civit ENGINEERA, ING.
CONSUL TING * PLANNING * DBSIGN * SURVEYING

<133 Mone Ave . Suta E * Pipasancon, TA BaSas
ASR 9370
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Static Depth to Water in Well MW-8
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Specific Droawdown at varying pumping rates in MW—-13
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Exxon 7~-3006 MW-13
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Exxon 7=-3006 MW-8
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Corrected Drawdown (ft)
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Exxzon 7-3006
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Corrected Drawdown (ft)
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Dreawdown (ft)

Exxon 7=3006 MW—=13 Recovery
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Drawdown versus Distance from Pumping Well MW—13
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APPENDIX F

LABORATORY ANALYSIS REPORTS
AND CHAIN OF CUSTODY RECORDS
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pﬂ capaRaTio” REPORT OF LABORATORY ANALYSIS

T~z ASCGURANCE DF QUALITY

February 19, 1993 o X R

Mr. Dave Higgins

Resna/Appiied Geosystems

3315 Almaden Expressway Suite 34
San Jose, CA 95118

RE:  PACE Project No. 430212.520
Client Reference: Exxon 7-3006 (EE)

bear Mr. Higgins:

Enclosed is the report of Taberatory analyses for sampies received
February 12, 1993.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact us.

Singerg]xq

i f
; /

S /

VT A
ﬂﬁé’? !{f.--v/.:f\_,? {
Stephanie Matzo
Froject Manager

Enclosures

11 Oignal Drive An Equal Opportunity Empioyer
Movaro. A 94949

TEL: 415-883-6100

FAX: 215.883-2673



; ;g S gﬁ’ REPORT OF LABORATORY ANALYSIS

]
T+2 ZZSUAANCE 3F OUHAL-TY

Resna/Applied Geosystems February 19, 1993

3315 Almaden Expressway Suite 34 PACE Project Number:; 430212520
San Jose, CA 95118

Attn: Mr. Oave Higgins

Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0009308

Date Collected: 02/11/93

Date Received: 02/12/93

{lient Sampie ID: 5-3.5-B35

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 02/17/93
Purgeable Fuels, as Gasoline (EPA 8015M} ug.,-g wet 1000 ND 02/17/93
PURGEABLE AROMATICS {BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet 5.0 33 02/17/93
Toluene ig/kg wet 5.0 ND 02/17/93
Ethyibenzene ug/kg wet 5.0 MD 02/17/93
Xylienes, Total ug/kg wet 5.0 6.2 02/17/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 ND 02/17/93
Date Extracted 02/15/93

11 Digital Grive An Equal Opportunity Empiayer

Novato, LA 54949
TEL: 415-8B3-6100
FAX: 415 883-2673



¥ 9 ggn REPORT OF LABORATORY ANALYSIS

SSSURANCE COF OdALITY

Mr. Dave Higgins February 19, 1993
Page 2 PACE Project Number: 430212520

Client Reference: Exxon 7-3006 (EE)

PACE Sample Humber: 70 0009316

Date Collecrted: 02/11/93

Date Received: 02/12/93

Client Sample ID: $-6.5-B35

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND ARCMATICS

Novato, C& 34949
TEL: 415-8B3-6100
FAX: 415-883-2673

TOTAL FUEL HYDROCARBONS, (LIGHT): - 02/17/93
Purgeable Fuels, as Gasoline (EPA 801tM) ug/kg wet 10000 120000 02/17/93
l PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet 50 2000 02/17/93
Toluene ug/kg wet 50 3200 02/17/93
I Ethyibenzene ug/kg wet 50 1800 02/17/93
Xylenes, Total _ ug/kg wet 350 7300 02/17/93
l EXTRACTABLE FUELS EPA 3550/8015
Extractable Fuels, as Diesel mg/kg 5.0 6.3 02/16/93
I Date Extracted 02/15/93
I 11 Oigital Orive An Equal Opportanity Employer




': Ve :| ! ; : ng 0 REPORT OF LABORATORY ANALYSIS
I THE LSSLAANCE OF CaAuITY
Mr. Dave Higgins February 19, 1993
Page 3 PACE Project Number: 430212520
I Client Reference: Exxon 7-3006 (EE)
l PACE Sample Number: 70 0009324
Date Collected: 02/11/93
Date Receijved: 02/12/93
Client Sample ID: S-7.5-B35
l Parameter Units MDL DATE ANALYZED
ORGANIC ANALYSIS
I PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, {LIGHT): - 02/17/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 20000 410000 02/17/93
l PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet 100 3700 02/17/93
Toluene ug/kg wet 100 9600 02/17/93
' Fthylhenzene na/ka wet 100 8200 02/17/93
Xylenes, Tatal ug/kg wet 100 35000 02/17/93
l EXTRACTABLE FUELS EPA 3550/8015
Extractable Fuels, as Diesel mg/kg 5.0 30(H) 02/17/93
l Date Extracted 02/15/93
l 11 Digizal Orive An Equal Opportunity Employer
Novato, CA 34949
TEL: 415-B83-6100
l FA% 4153832673




ch Sg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Higgins February 19, 1993
Page ¢ PACE Project Number: 430212520

CT1ient Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0009332

Date Collected: 02/11/93

Date Received: 2/12/93

Client Sample ID: S-9-B35

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, {LIGHT): - 02/17/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 408000 950000 02/17/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet 200 7600 02/17/93
Toluene ug/kg wet 200 28000 02/17/93
Ethylbenzene ug/kg wet 200 21000 02/17/93
Xylenes, Total ug/kg wet 200 35000 02/17/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 12 02/16/93
Date Extracted 02/15/93

11 Digitai Orive An Equal Opportunity Employer

Novato. CA 84948
TEL: 415-883-6100
FAX. 415-885-2673



9 QS g REPORT OF LABORATORY ANALYSIS

ASSLAANCE DF QUAL:

Mr. Dave Higgins February 19, 1993
Page 5 PACE Project Number: 430212520

Client Reference: Exxon 7-3006 {EE)

PACE Sample Number: 70 0009340

Date Collectea: 02/11/93

Date Received: 02/12/93

Client Sample 1D: S-4-83h

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 02/17/93
Purgeable Fuels. as Gasoiine (EPA 8015M) ug/kg wet 1000 1700 02/17/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet 5.0 23 02/17/93
Toluene ug/kg wet 5.0 ND 02/17/93
Ethylbenzene ug/kg wet 5.0 ND 02/17/93
Xylenes, Total ug/kg wet 5.0 21 02/17/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/kg 5.0 ND 02/16/93
Date Extracted 02/15/93

11 Digital Grive An Equal Opportunity Employer

Novato, CA Q4928
TEL: 415-8B3-6700
Fax: 415-B83-2273



Py e o‘:ﬁ. 0 ; 1 g 2 REPORT OF LABORATORY ANALYSIS
l THE ASSURANCE OF QUaLITY
Mr. Dave Higgins February 19, 1993
Page 6 PACE Project Number: 430212520
. Client Reference: Exxon 7-3006 (EE)
PACE Sample Number: : 70 0009359
I Date Collected: 02/11/93
Date Received: £2/12/93
Client Sample ID: S-7-B36
I Parameter Units MDL DATE ANALYZED
ORGANIC ANALYSIS
I PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LI1GHT): - 02/16/93
. Purgeable Fuels, as Gasoiine (EPA B0I5M) ug/kg wet 1000 ND 02/16/93
' PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/16/93
Benzene ug/kg wet 5.0 5.4 02/16/93
ToTuene ug/kg wet 5.0 HD 02/16/93
l Ethylbenzene ug/kg wet 5.0 ND 02/16/93
Xylenes, Total ug/kg wet 5.0 ND 02/16/93
l EXTRACTABLE FUELS EPA 3550/8015
Extractable Fuels, as Diesel mg/kg 5.0 ND 02/16/93
l Date Extracted 02/15/93
' 11 Digital Drive An Equal Qpportunity Emplayer
Novato, CA 84949
TEL: 415-883-6100
l FAX: 4158832673




' i D:g! ] ; ; ng 0 REPORT OF LABORATORY ANALYSIS
THE ASSURMNCE £F CUAL)TY

l Mr. Dave Higgins February 19, 1993
Page 7 PACE Project Number: 430212520

l Client Reference: Exxon 7-3006 (EE)
PACE Sample Number: 70 0009367

. Date Collected: 02/11/93
Date Received: 02/12/93
Client Sample ID: S-9.5-B36

l Parameter Units MDL DATE ANALYZED
ORGANIC ANALYSIS

l PURGEABLE FUELS AND AROMATILS
TOTAL FUEL HYDROCARBONS, (LIGHT): - 02/17/93
Purgeable Fuels, as Gasoline {EPA 8015M) ug/kg wet 4000 160000 02/17/93

I PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet 20 650 02/17/93
Toluene ug/kg wet 20 340 02/17/93

' Ethylbenzene ug/kg wet 20 2300 02/17/93
Xylenes, Total ug/kg wet 20 5200 02/17/93

l EXTRACTABLE FUELS EPA 3550/8015
Extractable Fuels, as Diesel mg,/ kg 5.0 ND 02/16/93

l Date Extracted 02/15/93

' 11 Digital Drive An Equal Dpportunity Employer

Novato, CA 94849
TEL: 415-883-6100
l FAX: 415.883-2673




P :g gc REPORT OF LABORATORY ANALYSIS

THE ASSURANIE IF GUALITY

Mr. Dave Higgins February 19, 1993
Page 8 PACE Project Number: 430212520

Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0009375

Date Coilected: 02/11/93

Date Received: 02/12/93

Client Sample ID: S-4-B37

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TCGTAL FUEL HYDROCARBONS, {LIGHT): - 02/17/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 4000 92000 02/17/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet 20 2100 02/17/93
Toluene ug/kg wet 20 750 02/17/93
Ethylbenzene ug/ke wet 20 2400 02/17/93
Xylenes, Jotal ug/kg wet 20 7900 02/17/93
EXTRACTABLE FUELS EPA 3550/8015

Extractable Fuels, as Diesel mg/ kg 5.0 5.8 02/16/93
Date Extracted 02/15/93

11 Digital Drive An Equal Opportunity Employer

Novato, CA 949439
TEL: 415-883-6100
FAX: 415-883 2673



o ::Rip 0 : : Tz REPORT OF LABORATORY ANALYSIS
THE ASSURANCE J7F JLALITY
l Mr. Dave Higgins February 19, 1993
Page 9 PACE Project Number: 430212520
l Client Reference: Exxon 7-3006 (EE)
PACE Sample Number: 70 0009383
' Date Collected: 02/11/93
Date Received: 02/12/93
Client Sample I1D: $-6-B37
l Parameter ‘ Units MDL DATE ANALYZED
ORGANIC ANALYSIS
I PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - 02/17/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/kg wet 10000 220000 02/17/93
l PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet kO 2000 02/17/93
Toluene ug/kg wet 50 5600 02/17/93
. Fthylbenzene ug/kq wet 50 5800 02/17,/93
Xylenes, Total ug/kg wet 50 210600 02/17/93
l EXTRACTABLE FUELS EPA 3550/8015
Extractable Fuels, as Diesel mg/kg 5.0 21 02/17/93
l Date Extracted 02/15/93
l 11 Digital Drive An Equal Oppertunity Employer
Novato, CA 84849
TEL: 415-B83-6100
l FAX: 415.883-2673
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I NCORBRPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSUSANCE OF JuALITY

Mr. Dave Higgins FOOTNOTES

Page

11

for pages 1 through

Client Reference: Exxon 7-3006 (EE)

MDL
ND

(H)

Method Detection Limit
Not detected at or above the MDL.
Hydrocarbons greater than C22 were detected.

10

February 19, 1993
PACE Project Number: 430212520

11 Digital Orive
Novato, CA 94949
TEL: 415-B83-6100
FAX: 415-8383-2673

4n Equal Opportunity Emplayer



ﬂ cg S g" REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF GUALLTY

Mr. Dave Higgins February 19, 1993
Page 10 PACE Project Number: 430212520

Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0009391

Date Collected: 02/11/93

Date Received: 02/12/93

Ciient Sample 1D: $-7.5-B37

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND ARCMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 02/17/93
Purgeable fuels, as Gasoline (EPA 8015M) ug/kg wet 10000 220000 02/17/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 02/17/93
Benzene ug/kg wet 50 1700 02/17/93
Toluene ug/kg wet 50 2900 02/17/93
Ethylbenzene ug/kg wet 50 4900 02/17/93
Xylenes, Total ug/kg wet 50 21000 02/17/93
EXTRACTABLE FUELS EPA 3550/8015
Extractable Fuels, as Diesel mg/ kg 5.0 14 02/17/93
Date Extracted 02/15/93
These data have been reviewed and are approved for release.
Darrell C. Cain
Regional Director
l 11 Digitai Drive An Equai Opportunity Employer
Novate, CA 94349
TEL: 415-B83-61D0
' FAX: 415.883-2673




X cg S g’“ REPORT OF LABORATORY ANALYSIS

PHE ASSURANCE OF QUALITY

Mr. Dave Higgins GUALITY CONTROL DATA

Page 12
CTient Reference: Exxon 7-3006 (EE)

EXTRACTABLE FUELS EPA 3550/8015
Batch: 70 18806

February 19, 1993

PACE Project Number: 430212520

Samples: 70 0009308, 70 0009316, 70 0009324, 70 0009332, 70 0009340
70 0009359, 70 0009367, 70 0009375, 70 0009383, 70 0009391

METHOD BLANK:

Parameter Units MDL
Extractable Fuels, as Diesel mg/kg 5.0

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Method
Blank
N

A,

12%

Reference Dup]
Parameter Units MDL Value Recv Recv RPD
Extractable Fuels, as Diesel mg/kg 5.0 33.3 79%  70%
1% Digital Orive An Equal Opportunity Empioyer

Novato, CA 849458
TEL: 415-883-6100
FAX: 415 883-2673
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NLCCARPORATEDZD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF DUALITY

Mr. Dave Higgins QUALITY CONTROL DATA

Page 13
Client Reference: Exxon 7-3006 (EE)

PURGEABLE FUELS AND AROMATICS
Batch: 70 18731

February 19, 1993
PACE Project Number: 430212520

Samples: 70 0009308, 70 0009316, 70 0009324, 70 0009332, 70 0009340
70 0009359, 70 0008367, 70 0009375, 70 0009383, 70 (009391

METHOD BLANK:

Parameter Units MOL
TOTAL FUEL HYDROCARBONS, (LIGHT):
Purgeable Fuels, as Gasoline (EPA 8015M ug/kg wet 200
PURGEABLE AROMATICS (BTXE BY EPA 2020M)

Benzene ug/kg wet 1.0
Toluene ug/kg wet 1.0
Ethylbenzene ug/kg wet 1.0
Xyienes, Total ug/kg wet 1.0

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Method
Blank

ND

ND
ND
ND

ND

Reference Dupl-
Parameter Units MOL Value Recv Recv RPD
Purgeable Fuels, as Gasoline (EPA 80i5M ug/kg wet 200 1000 91% 87% 4%
Benzene ug/kg wet 1.0 40.0 108% 108% 0%
Tolusne ug/kg wet 1.0 40.0 104% 104% 0%
Ethylbenzene ug/kg wet 1.0 40.0 102% 102% 0%
Xylenes, Total ug/kg wet 1.0 120 106% 106% 0%
11 Digital Grive An Equai Opportunity Employer

Novato, CA 94549
TEL:; 415-883-6100
FAX: 415-883.2673



l RHQR Mcag@‘ REPORT OF LABORATORY ANALYSIS

I THE ASSJRANCE OF QuUa.-TY
Mr. Dave Higgins FOOTNOTES February 19, 1993

Page 14 for pages 12 through 13 PACE Project Number: 430212520

Client Reference: Exxon 7-3006 (EE)

| MDL Method Detection Limit
ND Not detected at or above the MDL.
l RPD Relative Percent Difference
l 11 Digitat Drive An Equal Opportunity Emplayer
Novato, CA 94949
TEL: 415-883-5100
l £AX: 415.893-2673
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R coRPORATED . REPORT OF LABORATORY ANALYSIS

THE ASSURANCE GF QUALITY

February 24, 1993 e

Mr. Marc Briggs

Resna/Applied Geosystems

3315 Almaden Expressway Suite 34
San Jose, CA 95118

RE: PACE Project No. 430218.510
CLlient Reference: Exxon 7-3006 (EL)

Dear Mr. Briggs:

Enclased is the report of laboratory analyses for samples received
February 18, 1993.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

mi(léy?flllLﬁ,7TUiZ§fﬂ”
- - A
Stephanie Matzo

Project Manager

Enclosures
i1 Digital Drive Offices Serving: Minneapoiis, Minnesota Charlotta, North Cardlina An Equal Opportunity Employer
Novata, CA 94949 Tampa, Flarida Asheville, North Carolina
TEL: 415.883-6100 lowa City, lowa New York, New York
FAX: 415-883-2673 San Francisto, Califarnia Pittsburgh, Pennsylvania
Kansas City, Missouri Oenver, Colorado
Var Ampniar Malifnemin



l:. T u:R ! g ;A r g - REPORT OF LABORATORY ANALYSIS
| THE ASSYRANDCE GF OUALLTY
Resna/Applied Geosystems February 24, 1993
3315 Almaden Expressway Suite 34 PACE Project Number: 43021851C
l San Jose, CA 95118
Attn: Mr. Marc Briggs
l Client Reference: Exxon 7-3006 (EE)
PACE Sample Number: 70 0012198
l Date Collected: 02/18/93
Date Receijved: 02/18/93
A-VW3-20
I Parameter Units MDL DATE ANALYZED
ORGANIC AMALYSIS
l GASOLINE AND AROMATICS-AIR (M8015/8020)
Non-Methane Hydrocarbons, as n-octane ug/L 250 4200 02/19/93
Volatile Aromatic Compounds (EPA M8G20) - 02/19/93
I Benzene ug/L 1.0 210 02/19/93
Toluene ug/L 1.0 72 02/19/93
Ethylbenzene ug/L 1.6 21 02/19/93
' Xylenes, Total ug/L 1.0 ) 02/19/93
l 11 Digital Drive Dffices Serving: Minneapolis, Minnesata {hariatte, Narth Carolina An Equal Oppartunity Emplayer
Nevato, GA 94949 Tampa, Fiorida Asheville, North Caroiina
TEL: 415.883-6100 lowa City, lowa New York, New York
l FAX: 415-883-2673 San Francisco, California Pittshurgh, Pennsylvania
!(ans.as E}ty. !fhssoun Cenver, Golorado
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N L AORPORATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Marc Briggs
Page 2

Client Reference: Exxon 7-3006 (EE)

February 24, 1983
PACE Project Number: 430218510

PACE Samplie Number: 70 0012201
Date Collected: 02/18/93
Date Received: 02/18/93
Client Sample ID: A-VW2-20
Parameter Units MDL DATE ANALYZED
ORGANIC ANALYSIS
GASOLINE AND AROMATICS-AIR (M8(015/8020)
Hon-Methane Hydrocarbons, as n-octans ug/L 1490 02/19/93
Volatile Aromatic Compounds {EPA MB020) - 02/19/93
Benzene ug/L 0.5 2.5 02/19/93
Toluene ug/L 0.5 1.4 02/19/93
Ethylbenzene ug/L 0.5 1.0 02/19/93
Xylenes, Total ug/L 0.5 4.2 02/19/93

11 Digital Drive Qtfices Serving: Minneapoiis, Minnesota Chariotte, North Carolina An Equal Opportunity Employer

Novato, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673

Tampa, Fiorida

lowa City, lowa

San Francisco, Calitornia
Kansas City, Missouri

Asheviiie, North Caralina
New York, New York
Pittsburgh, Pennsylvania
Denver, Colorado
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I NCORPOARATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE GF QUALITY

My. Marc Briggs
Page 3

Client Reference: Exxon 7-3006 (EE)

February 24, 1993
PACE Project Number: 430218510

PACE Sample Number: 70 0012210
Date Collected: 02/18/93
Date Received: 02/18/93
Client Sample ID: A-VW1-20
Parameter Units MDL DATE ANALYZED
ORGANIC ANALYSIS
GASOLINE AND AROMATICS-AIR (M8015/8020)
Non-Methane Hydrocarbons, as n-octane ug/L ND 02/19/93
Volatile Aromatic Compeounds (EPA MB8020) - 02/19/93
Benzene ug/L 0.5 3.6 02/19/93
Toluene ug/L 0.5 3.7 02/19/93
Ethylbenzene ug/L 0.5 0.9 02/19/93
Xylenes, Total ug/L 0.5 5.6 02/19/93
11 Digitad Drive Difices Serving. Minneapalis, Minnesata Charotte, North Caralina An Equat Opportunity Empioyer
Novato, CA 94949 Tamga, Florida Asheville, Narth Carolina

TEL: 415-883.6100
FAX: 415-B83-2673

towa City, lowa
$San Francisco, California

Kansas City, Missouri
[y

Amnnlan Malidarnin

New York, New York
Pittshurgh, Pennsylvania
Denver, Colprado



ﬂcg Srscn® REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Marc Briggs February 24, 1993
Page 4 PACE Project Number: 430218510

Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0012228

Date Collected: 02/18/93

Date Receijved: 02/18/93

Client Sample ID: A-VW1-60

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

GASOLINE AND AROMATICS-AIR (MBG15/8020)

Non-Methane Hydrocarbons, as ri-octane ug/L 50 hG 62/19/93
Yolatile Aromatic Compounds (EPA M8020) - 02/19/93
Benzene ug/L 0.5 ND 02/19/93
Toluene ug/L 0.5 ND 02/19/93
Ethylbenzene ug/L 0.5 ND 02/19/93
Xylenes, Total ug/L 0.5 ¢.9 02/19/93
These data have been reviewed and are approved for release.
lr «
Darrell C. Cain |
Regional Director
l 11 Digitat Drive Offices Serving. Minnaapolis. Minnesota Charlatte, North Caroiina An Equal Oppartunity Empioyer
Novato, CA 04049 Tampa, Florida Asheville, North Carolina
TEL: 415-8B3-6100 lowa City, lowa New York, New York
FAX: 415.B83-2673 San Francisce, Californis Pittsburgh, Pennsylvania
l Kansas City, Mis.snur.i Denver, Colarado
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REPORT OF LABORATORY ANALYSIS

THE S3SURANCE OF QUALITY

Mr. Marc Briggs

Page

5

FOOTNOTES
for pages 1 through

Client Reference: Exxon 7-3006 (EE)

MOL
ND

Method Detection Limit

Not detected at cr above the MDL.

4

February 24, 1993

PACE Project Number: 430218510

11 Digital Orive
Nevatp, CA 949449
TEL: 415-883-6100
FAX: 415-883-2673

Dtfices Serving: Minneapolis, Minnesota
Tampa, Florida
lawa City, lowa
San Francisco, California
Kansas Gity, Missourn

Chariotte. North Casolina
Ashevilie. North Carpiina
New York. New York
Pittsburgh, Pennsylvania
Cenver, Coiorado

An Equal Opportunity Empioyer



ch S g® REPORT OF LABORATORY ANALYSIS

THE ASSURANCE GF QUALITY

Mr. Marc Briggs QUALITY CONTROL DATA February 24, 1993
Page 6 PACE Project Number: 430218510

Client Reference: Exxon 7-3006 (Ef)
GASOLINE AND ARCMATICS-AIR (MB015/8020)

Batch: 70 18672
Samples: 70 0012198, 70 0012201, 70 0012210, 70 0012228

METHOD BLANK:

Method
Parameter Units MDL Blank
Non-Methane Hydrocarbons, as n-octane  ug/L 50 ND
Volatilc Arcmatic Cempounds [EPA MBR24G) -
Benzene ug/L 0.5 ND
Toluene ug/L 0.5 ND
Ethylbenzene ug/L 0.5 ND
Xylenes, Total ug/L 0.5 ND
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl
Parameter Units MDL Value Recv Recy RPD
Non-Methane Hydrocarbons, as n-octane  ug/L 50 972 100% 105% 4%
Benzene ug/L 0.5 129 113% 111% 1%
Toluene ug/L 0.5 149 115% 113% 1%
Ethylbenzene ug/L 0.5 172 115% 115% 0%
tylenes, Total ug/L 0.5 521 113% 114% 0%
11 Digitat Drive Qffices Serving; Minneapolis, Minnesota Charlotte, North Caraling An Equal Opportunity Erpioyer
Novato, CA 94949 Tampa, Florida Asheville, Narth Carolina
TEL: 415-883-6100 lowa City, lowa New York, New York
FAX: 415-883-2673 San Francisco, California Pittsburgh, Pennsyivania
Kansas City, Missouri Denver, Coioradn
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MDL
RPD
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N L OJRPOIRATERH

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE DF DUALITY

Marc Briggs

FOOTNOTES
for page 6

nt Reference: Exxon 7-3006 (EE}

Method Detection Limit

Not detected at or above the MDL.
Relative Percent Difference

February 24, 1993
PACE Project Number: 430218510

11 Digitai Drive
Navato, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673

(Gffices Serving; Minneapalis, Minneseta
Tampa, Florida
lowa City, lowa
San Francisco, California
Kansas City, Missouri

Charlotte, Narth Carciina
Asheville, North Carolina
New York, New York
Pittshurgh, Pennsyrvania
Denver, Calorado

An Equal Opporiunity Employer
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THE ASSURANTE OF CUALITY

March 03, 1993

e

wip Y

Mr. Dave Higgins

Resna/Applied Geosystems

3315 Almaden Expressway Suite 34
San Jose, CA 85118

RE: PACE Project Ne. 430226.505
Client Reference: Exxon 7-3006 (EE)

Dear Mr. Higgins:

Enclosed is the report of laboratory analyses for samples received
February 26, 1993.

Footnotes are given at the end of the report.

[f you have any questions concerning this report, please feel free
to contact us.

Sincerely,
AT T T A S R PONEN
\_/\_g !\_i_,/'-f";! IR SR A SR I gi"t{’»""ﬁ\‘\'\lﬂ’

4 B
ot

Stephanie Matzo
Project Manager

11 Digita Crive Offices Serving: Minneapolis, Minnesota Charlotte, North Caroiina An Equai Opportunity Employer
Novato, CA 34949 Tampa, Florida Asheviite, North Carolina
TEL: 415-8B3-6100 lawa City, lowa New York, New York
FAX: 415-BB3-2673 San Francisce, California Pittsburgh, Pennsyivania
Xansas Gity, Missouri Denver, Colorade

ins Annelns California




Qace

I'NCORPOFRATED

REPORT OF LABORATORY ANALYSIS

ThE LSSURANCE OF QUALITY

Resna/Applied Geosystems
3315 Almaden Expressway Suite 34

San Jose, CA 95118

Attn: Mr. Dave Higgins

Client Reference: Exxon 7-3006 (EE)

Date Collected:
Date Receijved:

Parameter

Date Extracted

Darrell C. Cain

March 03, 1993
PACE Project Number: 430226505

PACE Sample Number: 70 0016690
02/11/93
02/26/93
Client Sample ID: $-7.5-B35
Units MDL DATE ANALYZED
ORGANLC ANALYSIS
OIL AND GREASE, SILICA GEL (LUFT)
0i1 and Grease, Gravimetric (SM5520} mg/kg wet 50 460 03/02/93
- 03/01/93
These data have been reviewed and are approved for release.
Regional Director
17 Digital Drive Dffices Serving: Minneapoiis, Minnesota Charlotte, Narth Caralina An Equal Opportunity Empiloyer

Novato, CA 34949
TEL: 415-883.6100
FAX: 415-383-2673

Tampa, Florida

lowa City, lowa

San francisco, California
Kansas City, Missouri

I re Annalae Malifarnis

Asheville, Narth Caroling
Mew York, New York
Pittshurgh, Pennsylvania
Denver, Colarado



l R cg sg“” REPORT OF LABORATORY ANALYSIS

THE AES.RAENCE OF QUALITY

l Myr. Dave Higgins FOOTNOTES March 03, 1993
Page 2 for page 1 PACE Project Number: 430226505

l Client Reference: Exxon 7-3006 (EE)

l MDL Method Detection Limit

11 Digital Drive Dffices Serving: Minneapolis, Minnesata Charlotte, North Carolina Ar Equal Opportunity Empioyer
Novato, CA 94845 Tampa, Florida Ashevitle, North Carolina
TEL: 415-883-6100 lowa City, lowa New Yark, New York
FAX: 415-883-2573 San Francisco, California Pittshurgh, Pennsylvania
Kansas Gity, Missouri Denver, Calorado
Pan Nannlaa Malidarnina
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REPORT OF LABORATORY ANALYSIS

THE ASSLRANCE QF ZUOALITY

Mr. Dave Higgins
Page 3

Client Reference: Exxon 7-3006 (EE)

OIL AND GREASE, SILICA GEL (LUFT)
Batch: 70 19091

Sampies: 70 0016650

METHOD BLANK:

Parameter
011 and Grease, Gravimetric (SM5520)

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Parameter
0i1 and Grease, Gravimetric (SM5520)

QUALITY CONTROL DATA

Units MDL
mg/kg wet 50

Units: MOL
mg/kg wet 50

March 03, 1993

PACE Project Number: 430226505
Method
Blank
ND
Reference Dup1
Value Recy Recv RPD
667 99% 100% 1%

11 Digital Orive
Novato, CA 94949
TEL: 415-883-5100
FAX: 415-883-2673

Qffices Serving: Minneapolis, Minnescta

Tampa, Florida

lowa City, lowa

San Francisen, Califomia
Kansas City. Missouri

Charlotte, North Carolina
Asheville, Narth Carpiina
New York, New York
Pittshurgh, Pennsylvania
Oenver, Colorado

An Equal Opportunity Emplayer



I n cg S g® REPORT OF LABORATORY ANALYSIS
i

FHE ASSURANCE COF QUALITY

Mr. Dave Higgins FOOTNOTES March 03, 1993
Page 4 for page 3 PACE Project Number: 430226505

Client Reference: Exxon 7-3006 (EE)

l MDL Method Detection Limit

ND Mot detected at or above the MDL.

RPD Relative Percent Difference
11 Digital Orive Dffices Serving: Minnezpoiis, Minnesota Charlotte, Nerth Carolina An Equai Dgportunity Employer
Novato, CA 84848 Tarmpa, Flenda Ashevilte, North Caralina
TEL: 415-B83-6100D lowa City, lowa New York, New York
FAX: 415-8B3-2673 San Francisco. California Pittsburgh, Pennsylvania

Kansas City, Missouri Denver, Colorado
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Thi ASSURANCE Df OQUALLTY
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P.0. Box 4415, Houston, TX 77210-4415
CIHHAIN OF CUSTODY

Novato, CA, 11 Digital Drive, 94949 D
(415) 883-6100

"2/7)

3

Huntimgton Beach, CA, 5702 Buolsa Avenue, 92649

{714) B892-2565

Consultant's Name:

Resind

Page I of ’ .
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Sampled by (priat): TE(‘] n ni.; ’%L‘{ (K_HfTLL

Sampher’s Sipnature:

Shipment Method: Air Bill #: Shipment Dale:
ANALYSIS REQUIRED Sample Condition as Received
TAT: |:| 24 hr D 48 hr [:l 72 hr& Standard (5 day) % - Temperature © C:
» oy Cooler #:
w5 & Libouml Seal  Yes No
(=] gy
oo | : Outbound Scal Yes No
av 3| 5 |REd ]
Saniple Description Collection Matrix Prsv # of FACE S S \AS 5 HJ“
Date/Time Soil/Water Cont Semple ¥ |5« EE < E o | 2N COMMENTS
RV TR P N
i 1 =y = e
S, 3 ZI 2 | e, 7" e
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NCORPORATETD
THE ASSURAMDE OF QUALITY

QCC .
. REPORT OF LABORATORY ANALYSIS

March 29, 1993 CaTh

Ms. Jeanne Buckthal

Resna Industries

3315 Almaden Expwy., Ste. 34
San Jose, CA 95118

RE: PACE Project No. 430312.519
Client Reference: Exxon 7-3006 (EE)

Dear Ms. Buckthal:

Enclosed is the report of laboratory analyses for samples received
March 12 - 16, 1993.

Please note PACE received a request to run your sampie W-5.5 MWi4
(PACE #70 0027349) for stoddard solvent after the sample had been
batched and extracted for diesel (as had been indicated on the chain
of custody for this sample). The laboratory ran additional QC for
this sample on 3/25, and recovered 48% of the stoddard solvent spike

on the LCS and 52% of the spike on the LCS duplicate.
Footnotes are given at the end of the report.

If you have any questions concerning this report, please feei free
to contact us.

Sincerely,

véiiiiﬂﬂ)ﬁlclfyll,ﬁ;7’y1ﬁ3;ﬁ%§{j¢

Stephdnie Matzo
Project Manager

Enclosures

11 Digital Drive An Equal anottuni!v Empioyer

Ngvatwo, CA 94948
TEL: 415-883-6100
FAX: 415-883-2673



ch Sg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Ms. Jeanne Buckthal March 29, 1893
Page 7 PACE Project Number: 430312519

Cl1ient Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0027349

Date Collected: 03/11/93

Date Received: 03/16/93

Client Sample ID: W-5.5 MW14

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 03/18/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/L 50 410 03/18/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 03/18/93
Benzene ug/L 0.5 ND 03/18/93
Toluene ug/L 0.5 ND 03/18/93
Ethylbenzene ug/L 0.5 0.9 03/18/93
Xylenes, Total ug/L 0.5 1.6 03/18/93
EXTRACTABLE FUELS EPA 3510/8015

Extractable Fuels, as Stoddard Solvent mg/L 0.25 ND 03/25/93

Date Extracted 03/18/93

11 Digital Drive An Eoual Opportunity Empioyer
Novato, A 54949

TEL: 415-883-6100

FAX: 415-863-2673




L cg Sg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF OQUALITY

Resna Industries March 29, 1993

3315 Almaden Expwy., Ste. 34 PACE Project Number: 430312519
San Jose, CA 95118

Attn: Ms. Jeanne Buckthal

Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0026920

Date Collected: 03/11/93

Date Received: 03/12/93

Client Sample ID: W-5.0-MW7

Parameter Units MDL DATE ANALYZED

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Arsenic (EPA Method 7060, Furnace AAS} mg/L 0.005 0.016 03/19/93
Catcium (EPA Method 6010/200.7, ICP) mg/L 0.05 28 03/17/93
Chtoride (Argentometric, SM 407A) mg/L 1 11 03/22/93
Hardness, Total, as CaC03 - mg/L 10 260 03/17/93
Iron (EPA Method 6010/200.7, ICP) mg/L 0.02 1.6 03/17/93
Magnesium (EPA Method 6010/200.7, ICP) mg/L 0.05 47 03/17/93
Manganese {EPA Method 6010/200.7, ICP) mg/L 0.01 1.4 03/17/93
Mercury (EPA Method 7470, Cold Vapor AA) mg/L 0.0002 0.0004 03/16/93
Selenium (EPA Method 7740, Furnace AAS} mg/L 0.005 ND 03/18/93
Sodium (EPA Method 6010, ICP) mg/L 1.0 63 03/17/93
Solids, Total Dissolved (EPA 160.1) mg/L 5 400 03/19/93
Specific Conductance, umhos/cm @ 250€ umhos/cm 3.0 600 03/26/93
Sulfate (EPA 375.4) mg/L 1 ND 03/25/93
pH (Units at 25 Degrees Celsius) Units 0.1 7.0 03/15/93
ORGANIC LEAD IN WATER; DHS METHOD #338
Organic Lead, as Pb mg/L 0.1 ND 03/25/93
CYANIDES IN WATER
Cyanides, total mg/L 0.005 ND 03/26/93
Date of Distiliation, Cyanides n/a 3/25/93 03/26/93
METALS IN AQUEOUS MATRIX, ICP SCAN
Antimony (EPA Method 6010/200.7, ICP) mg /L 0.C6 ND 03/17/93
BerylTium (EPA Method 6010/200.7, ICP) mg/L 0.01 ND 03/17/93
Cadmium (EPA Method 6010/200.7, ICP) mg/L 0.005 ND 03/17/93
Chromium (EPA Method 6010/200.7, ICP) mg/L 0.01 ND 03/17/93
Copper (EPA Method 6010/200.7, ICP) mg/L 0.01 ND 03/17/93
Lead (EPA Method 6010/200.7, ICP) mg/L 0.1 ND 03/17/93
Nickel (EPA Method 6010/200.7, ICP) mg/L 0.02 ND 03/17/93
11 Digital Orive An Equal Gppartunity Employer

Novato, CA 84348
TEL: 415-883-6100
FAX: 415-883-2673



pcq Sg“ REPORT OF LABORATORY ANALYSIS

TAE ASILFANCE OF QUALITY

Ms. Jeanne Buckthal March 28, 1993
Page 2 PACE Project Number: 430312519

Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0026920

Date Collected: 03/11/93

Date Received: 03/12/93

CTient Sample ID: W-5.0-MW7

Parameter Units MDL DATE ANALYZED

INORGANIC ANALYSIS

' METALS IN AQUECUS MATRIX, ICP SCAN

Silver {EPA Method 6010/2006.7, ICP) mg/L 0.01 ND 03/17/93
Thallium (EPA Method 6010/200.7, ICP)  mg/L 0.2 ND 03/17/93
Zinc (EPA Method 6010/200.7, ICP) mg/L 0.01 0.02 03/17/93
ALKALINITY SERIES:

l Total Alkalinity, as €aC03 mg/L 10 360 03/25/93
Bicarbonate Alkalinity, as CaC03 mg/L 10 360 03/25/93
Carbonate Alkalinity, as CaC03 mg/L 10 ND 03/25/93

' Hydroxide Alkalinity, as CaC03 ma/L 10 ND 03/25/93

ORGANIC ANALYSIS
I PURGEABLE FUELS AND AROMATICS
TOTAL FUEL HYDROCARBONS, (LIGHT): - 03/17/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/L 50 3500 03/17/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 03/17/93
l Benzene ug/L 0.5 160 03/17/93
Toluene ug/L 0.5 6.2 03/17/93
l Ethylbenzene ug/L 0.5 22 03/17/93
Xylenes, Total ug/L Q0.5 19 03/17/93
l VOLATILE ORGANICS, EPA METHOD 624 GC/MS
Chloromethane ug/L 10 ND 03/15/93
Vinyl Chloride ug/L 10 ND 03/15/93
Bromomethane ug/L 10 ND 03/15/93
Chioroethane ug/L 10 ND 03/15/93
Trichlorofluoromethane ug/L 5 ND 03/15/93
. 1,1,2-Trichlor-1,2,2-trifluorcethane ug/L 5 ND 03/15/93
2-Butanone (MEK) ug/L 50 ND 03/15/93
1,1-Dichloroethene ug/L 5 ND 03/15/93
Carbon Disulfide ug/L 5 ND 03/15/93
Acetone ug/L 50 ND 03/15/93
Methylene Chloride ug/L 10 ND 03/15/93
l trans-1,2-Dichloroethene ug/L 5 ND 03/15/93
l 11 Digitai Orive An Equal Oppartunity Employer
Novatn, CA 94349

TEL: 415-883-6100

| FAX: 415-883-2373



l VOLATILE ORGANICS, EPA METHOD 624 GC/MS

Qce

INCDRPFOIRATET

REPORT OF LABORATORY ANALYSIS

THE ASELZANCE UF GUAIT

Ms. Jeanne Buckthal
Page 3

Client Reference: Exxon 7-3006 (EE)

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

1,1-Dichtoroethane
Chloroform
1,1,1-Trichloroethane
1,2-Dichloroethane
cis-1,2-Dichlorethene
Carbon Tetrachloride

Benzene

1,2-Dichloropropane
Trichlorcoethene (TCE)
Bromodichloromethane
trans-1,3-Dichloropropene
4-Methyl-2-pentanone (MIBK)

Toluene
cis-1,3-Dichloropropene
1,1,2-Trichloroethane
Dibromochloromethane
Z-Hexanone
Tetrachloroethene

Chlorobenzene

Ethylbenzene

Bromoform

Xylene(s) Total

Styrene
1,1,2,2,~Tetrachloroethane

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1
-
4

:2—D1ch1oroethane—d4 (Surrog. Recovery)
oluene-d8 (Surrogate Recovery)
-Bromofluorobenzene (Surrog.Recovery)

Units

ug/L
ug/L
ug/t
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

March 29, 1993
PACE Project Number: 430312519

70 0026920
03/11/93
03/12/93
W-5.0-MW7
DATE ANALYZED

oo on gt oo oo on Lo ononnun

;TN

ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
180 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
6 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
16 03/15/93
ND 03/15/93
10 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
ND 03/15/93
99% 03/15/93
102% 03/15/93
96% 03/15/93

11 Digitat Orive
Novato, CA 94549
TEL: 415-883-6100
FAX: 415-883.2E873

41 Equal Opportunity Employer



l ch nacg REPORT OF LABORATORY ANALYSIS

THE aSSURANCE OF QUALITY

IMs. Jeanne Buckthai March 29, 1993
Page 4 PACE Project Number: 430312519

ICHent Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0026920

Date Collected: 03/11/93

Date Received: 03/12/93

Client Sample ID: W-5.0-MW7

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

lOIL AND GREASE, SILICA GEL (LUFT)

0il1 and Grease, Gravimetric (SM5520) mg/L 5.0 ND 03/17/93
l Date Extracted 03/16/93
EXTRACTABLE FUELS EPA 3510/8015
Extractable Fuels, as Diesel mg/L ¢.05 0.64 03/19/93
l Date Extracted 03/16/93
EXTRACTABLE ORGANICS BY EPA 625 (GC/MS)
N-Nitrosodimethylamine ug/L 10 ND 03/17/93
Bis{2-chloroethyl) ether ug/L 10 ND 03/17/93
1,3-Dichlorobenzene ug/L 10 ND 03/17/93
1,4-Dichlorabenzene ug/L 10 ND 03/17/93
Benzyl Alcohol tg/L 10 ND 03/17/93
1,2-Dichloraobenzene ug/L 10 ND 03/17/93
Bis(2-chloroisopropyl) ether ug/L 10 ND 03/17/93
N-Nitroso-di-n-propylamine ugsL 10 ND 03/17/93
Hexachloroethane ug/L 10 ND 03/17/93
Nitrobenzene ug/L 10 ND 03/17/93
Bis(2-chloroethoxy)methane ug/L 10 ND 03/17/93
1,2,4-Trichlorobenzene ug/L 10 ND 03/17/93
Naphthalene ug/Lt 10 27 03/17/93
Hexachlorobutadiene ug/L 10 ND 03/17/93
2-Methylnaphthalene ug/L 10 ND 03/17/93
Hexachlorocyclopentadiene ug/L 10 ND 03/17/93
2-Chloronaphthalene ug/L 10 ND 03/17/93
Dimethylphthalate ug/L 10 ND - 03/17/93
I Acenaphthylene ug/L 10 ND 03/17/93
2,6-Dinitrotoluene ug/L 10 ND 03/17/93
Acenaphthene ug/L 10 ND 03/17/93
Dibenzofuran ug/L 10 ND 03/17/93
2,4-Dinitrotoluene ug/L 10 ND 03/17/93
Diethyl phthalate ug/L 10 ND 03/17/93
l Fluorene ug/L 10 ND 03/17/93
. 11 Digital Brive An Equal Opportunity Employer

Novato, CA 943449
TEL: 415-883-6100

l FAX: 415-883-2673



l iy a:. HCA rz REPORT OF LABORATORY ANALYSIS
THE 2SSUFRANCE OF QuauITY
' Ms. Jeanne Buckthal March 29, 1993
Page 5 PACE Project Number: 430312519
l Client Reference: Exxon 7-3006 (EE)
PACE Sample Number: 70 0026920
' Date Collected: 03/11/93
Date Received: 03/12/93
Client Sample ID: W-5.0-MW7
l Parameter Units MDL DATE ANALYZED
ORGANIC ANALYSIS
l EXTRACTABLE ORGANICS BY EPA 625 (GC/MS)
4-Chlorophenylphenyl ether ug/L 10 ND 03/17/93
N-Nitrosodiphenyl amine ug/L 10 ND 03/17/93
l 1,2-Diphenylhydrazine ug/L 10 ND 03/17/93
4-Bromophenylphenyl ether ug/L 10 ND 03/17/93
Hexachlorobenzene ug/L 10 ND 03/17/93
I Phenanthrene ug/L 10 ND 03/17/93
Anthracene ug/L 10 ND 03/17/93
Di-n-butyl phthalate ug/L 10 ND 03/17/93
l Fluoranthene ug/L 10 ND 03/17/93
Pyrene ug/L 10 ND 03/17/93
Butylbenzyl phthalate ug/L 10 ND 03/17/93
l Benzo(a)anthracene ug/L 10 ND 03/17/93
3,3’-Dichlorobenzidine ug/L 20 ND 03/17/93
' Chrysene ug/L 10 ND 03/17/93
Bis(2-ethylhexyl) phthalate ug/L 10 ND 03/17/93
Di-n-octyl phthalate ug/L 10 ND 03/17/93
Benzo(b)fluoranthene ug/L 10 ND 03/17/93
' Benzo(k)fluoranthene ug/L 10 ND 03/17/93
Benzo(a)pyrene ug/L 10 ND 03/17/93
l Indeno(1,2,3-cd)pyrene ug/L 10 ND 03/17/93
Dibenz{a,h)anthracene ug/L 10 ND 03/17/93
Benzo(g,h,i)perylene ug/L 10 ND 03/17/93
l Phenol ug/L 10 ND 03/17/93
2-Chlorophenol ug/L 10 ND 03/17/93
2-Methylphenol ug/L 10 ND 03/17/93
' 4-Methylphenol ug/L 10 HD 03/17/93
2-Nitropheno] ug/L 10 ND 03/17/93
2,4-Dimethylphenol ug/L 10 ND 03/17/93
l Benzoic Acid ug/L 50 ND 03/17/93
2,4-Dichlorophenol ug/L 10 ND 03/17/93
l 4-Chloro-3-methylphenol ug/L 10 ND 03/17/93
I 1 Digital Drive An Equa Opportunity Employer
Novato, CA 34949
TEL: 315-8B3-6100
l FAX: 415-883-2673



i occ REPORT OF LABORATORY ANALYSIS

INCCRPDPRATETD

THE ASSLAANCE OF QJUALITY

l Ms. Jeanne Buckthal March 29, 1993
Page & PACE Project Number: 430312519

l Client Reference: Exxon 7-3006 {(EE)

PACE Sample Number: 70 0026920
Date Collected: 03/11/93
Date Received: 03/12/93
Client Sample ID: W-5.0-MW7
Parameter Units MDL DATE ANALYZED
ORGANIC ANALYSIS

l EXTRACTABLE ORGANICS BY EPA 625 {GC/MS)
2,4,6-Trichlorophenol ug/L 10 ND 03/17/93
2,4,5-Trichlorophenol ug/L 10 ND 03/17/93

I 2,4-Dinitrophenal ug/L 50 ND 03/17/93
4-Nitrophenol ug/L 50 ND 03/17/93
4,6-Dinitro-2-methylphenol ug/L 5¢ ND 03/17/93
Pentachtorophenol ug/L 50 ND 03/17/93
Nitrobenzene-d5 (Surrogate Recovery) 59% 03/17/93
2-Fluorobiphenyl (Surrogate Recovery) 62% 03/17/93
Terphenyl-d14 (Surrogate Recovery) 46% 03/17/93
2-Fluorophenol (Surrogate Recovery) 16% 03/17/93
Phenol-dé {Surrogate Recovery) 14% 03/17/93
2,4,6-Tribromophenol (Surrogate Recovery) 32% 03/17/93
Date Extracted 03/16/93

' 11 Digital Drive An Equal Opportunity Employer

Novato, CA 54849
TEL: 415-883-6100
l FAX: 415-883-2673



l Pacc REPORT OF LABORATORY ANALYSIS

NLTORPODRATEDQD
THE ASSURANCE 2% QUALITY

'Ms. Jeanne Buckthal March 29, 1993
Page 8 PACE Project Number: 430312519

I Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0027357

Date Collected: 03/11/93

Date Received: 03/16/93

Client Sampie ID: BB1

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 03/18/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/L 50 ND 03/18/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 03/18/93
Benzene ug/L 0.5 ND 03/18/93
Toluene ug/L 0.5 ND 03/18/93
l Ethylbenzene ug/L 0.5 ND 03/18/93
Xylenes, Total ug/L 0.5 ND 03/18/93
l 11 Digital Drive 4n Equal Opportunity Employer
Novatn, CA 94949
TEL: 415.883-6100
. FAX: 415-883-2573



l RCQ Hq g REPORT OF LABORATORY ANALYSIS

' THE ASSURANCE GF 2_AaiIT7Y
Ms. Jeanne Buckthal March 29, 1993
Page 9 PACE Project Number: 430312519

lCHent Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0027365

Date Collected: 03/10/93

Date Received: 03/16/93

Client Sample I[D: W-5.5-MW9

Parameter Units MOL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 03/718/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/L 50 ND 03/18/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 03/18/93
Benzene - ug/L 0.5 ND 03/18/93
Toluene ug/L 0.5 ND 03/18/93
' Ethylbenzene ug/L 0.5 ND 03/18/93
Xylenes, Total ug/L 0.5 ND 03/18/93
l EXTRACTABLE FUELS EPA 3510/8015
Extractable Fuels, as Diesel mg/L 0.05 ND 03/19/93
l Date Extracted 03/17/93
' 11 Digital Drive An Equal Opportunity Employer
Novatn, LA 04949
TEL: 415-883-6100
I FAX: 415-B43-2673



o cc* REPORT OF LABORATORY ANALYSIS.

INCORPODRATETD
THE SSESURANCE OF JUALITY

Ms. Jeanne Buckthal March 29, 1993
Page 10 PACE Project Number: 430312519

{1ient Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0027373

Date Collected: 03/10/93

Date Received: 03/16/93

Client Sampie ID: W-5.5-MW10

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 03/18/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/L 50 ND 03/18/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 03/18/93
Benzene ug/L 0.5 ND 03/18/93
Toluene ug/L 0.5 ND 03/18/93
Ethylbenzene ug,/L 0.5 ND 03/18/93
Xylenes, Total ug/L 0.5 ND 03/18/93
EXTRACTABLE FUELS EPA 3510/8015

Extractable Fuels, as Diesel mg/L 0.05 ND $43/19/93
Date Extracted 03/17/93

11 Digital Drive An Equal Gpportunity Employer

Novatn, CA 94949
TEL: 415-8B3-6100
FAX. 416-B83.2873



' ﬂcg Sg REPORT OF LABORATORY ANALYSIS

THE ASSUFANZE 3F CUA

l Ms. Jeanne Buckthal March 29, 1993
Page 11 PACE Project Number: 430312519

Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0027381

Date Collected: 03/11/93

Date Received: 03/16/93

Client Sample ID: W-6.5-MW11

Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

l PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 03/18/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/L 50 ND 03/18/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 03/18/93
Benzene ug/L 0.5 ND 03/18/93
Toluene ug/L 0.5 ND 03/18/93
Ethylbenzene ug/L 0.5 ND 03/18/93
Xylenes, Total ug/L 0.5 ND 03/18/93
EXTRACTABLE FUELS EPA 3510/8015
Extractabie Fuels, as Diesel mg/L 0.05 0.24 03/19/93
l Date Extracted 03/18/93
l 11 Digital Drive An Equai Opportunity Employer
Novate, CA 34349
TEL: 415.882-6100
l FAX: 415.883.2673



l oce REPORT OF LABORATORY ANALYSIS

I N CORPORATETD

THE A3SURANCE DF QUALITY

l Ms. Jeanne Buckthal March 29, 1993
Page 12 PACE Project Number: 430312519

l Client Reference: Exxon 7-3006 (EE)

PACE Sample Number: 70 0027390
Date Collected: 03/11/93
Date Received: 03/16/93
Client Sample ID: W-6.0-MW1
l Parameter Units MDL DATE ANALYZED

ORGANIC ANALYSIS

I PURGEABLE FUELS AND AROMATICS

TOTAL FUEL HYDROCARBONS, (LIGHT): - 03/18/93
Purgeable Fuels, as Gasoline (EPA 8015M) ug/L 50 ND 03/18/93
PURGEABLE AROMATICS (BTXE BY EPA 8020M): - 03/18/93
Benzene ug/L 0.5 ND 03/18/93
Toluene ug/L 0.5 ND 03/18/93
Ethylbenzene ug/L 0.5 ND 03/18/93
Xylenes, Total ug/L 0.5 ND 03/18/93

EXTRACTABLE FUELS EPA 3510/8015
Extractable Fuels, as Diesel mg/L 0.05 0.14 03/19/93
Date Extracted 03/18/93

. These data have been reviewed and are approved for release.

Kot cmon

Darreil C. Cain
Regional Director

11 Digital Drive An Equai Opportumity Emplayer
Novata, CA 94949

TEL: 415-883-6100

FAX: 415.883-2673



l R cg Sg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuUALITT

l Ms. Jeanne Buckthal FOOTNOTES March 29, 1993
Page 13 for pages 1 through 12 PACE Project Number: 430312519

I Client Reference: Exxon 7-3006 (EE)

MDL Method Detection Limit
ND Not detected at or above the MOL.
I 11 Digital Orive An Egual Opporiunity Employer
Novato, CA 94949
TEL: 415-883-6100
' FAX: 415.863-2673



' Pncc REPORT OF LABORATORY ANALYSIS

NLCORPODRATED
THE ASSURANCE OF QUALITY

Ms. Jeanne Buckthal QUALITY CONTROL DATA March 29, 1993
14 PACE Project Number: 430312519

l Page
Client Reference: Exxon 7-3006 (EE}

Arsenic (EPA Method 7060, Furnace AAS)
Batch: 70 19538
Samples: 70 0026920

METHOD BLANK:

Method
Parameter Units MDL Blank
Arsenic {EPA Method 7060, Furnace AAS) mg/L 0.C05 ND
l LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupi
Parameter Units MDL Value Recv Recv RPD
Arsenic (EPA Method 7060, Furnace AAS) mg/L 0.005 0.050 92%  88% 4%

11 Digital Drive An Equal Opportunity Employer

Npvate, CA 94843
TEL: 415-B83-6100
FAX: 419-883.2673



NCORPUODAATED

chc REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Ms. Jeanne Buckthal QUALITY CONTROL DATA
Page 15

Client Reference: Exxon 7-3006 (EE)
Chloride (Argentometric, SM 407A)

Batch: 70 19565
Sampies: 70 0026920

METHOD BLANK AND SAMPLE DUPLICATE:

March 29, 1993
PACE Project Number: 430312519

Novato, CA 94848
TEL: 415-B83-6100
FAX: 415.882-2673

Duplicate
I Method of
Parameter Units MDL Blank 700024307 70 0024307 RPD
ChToride (Argentometric, SM 407A) mg/L 1 ND
l Chloride (Argentometric, SM 407A) mg/L 100 7300 7300 0%
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
l Reference Dupl
Parameter Units MDL Value Recv Recv RPD
l Chloride {Argentometric, SM 407A) mg/L 1 500 100% 100% 0%
l 11 Digital Drive An Equal Opportumty Emplayer



NCORPDORATETD
"AE ASEURANLE OF QUALITY

l Pocc“" REPORT OF LABORATORY ANALYSIS
i

Ms. Jeanne Buckthal QUALITY CONTROL DATA March 29, 1993
Page 16 PACE Project Number: 430312519

lCHent Reference: Exxon 7-3006 (EE}

Mercury (EPA Method 7470, Cold Vapor AA)
Batch: 70 19436
Samples: 70 0026920

METHOD BLANK:

Method
Parameter Units MDL Blank
Mercury (EPA Method 7470, Cold Vapor 24 mg/L 0.0002 ND
l LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dup]
Parameter Units MDL Value Recv Recv RPD
Mercury (EPA Method 7470, Cold Vapor AA mg/L 0.0002 0.01 96%  96% 0%

11 Digital Orive Ar Equal Opportunity Emplayer
Novata, CA 94949

TEL: 415-883-6100

FAX: 315-8B3-2673



Qce

FNCODRPDRATETD

REPORT OF LABORATORY ANALYSIS

QUALITY CONTROL DATA

) Jeanne Buckthal
Page

' THE ASSURANCE OF QUALITY
Ms

Client Reference: Exxon 7-3006 (EE)
Organic Lead, as Pb
l Batch: 70 19712 °

Samples: 70 0026920

l METHOD BLANK:

Parameter Units MDL

March 29, 1993
PACE Project Number: 430312519

Method
Blank

Organic Lead, as Pb mg/L 0.1

I LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Units MDL
mg/L 0.1

Parameter
l Organic Lead, as Pb

ND

Reference Dup1
Value Recv Recv RPD
1.25 112% 112% 0%

11 Digital Orive
Novato, CA G45449
TEL: 415-B83-6100
FAX: 419.883-2673

An Equal Opportunity Employer



ThI ASSURANCE OF QUAL.TY

I Pn cc REPORT OF LABORATORY ANALYSIS
i

Ms. Jeanne Buckthal QUALITY CONTROL DATA March 29, 1993
Page 18 PACE Project Number: 430312519

I Client Reference: Exxon 7-3006 (EE)
Selenium (EPA Method 7740, Furnace AAS)

Batch: 70 19503
Samples: 70 0026920

l METHOD BLANK:

Method
Parameter Units MDL Blank
Selentum (EPA Method 7740, Furnace AAS) mg/L 0.005 ND
l LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl
Parameter Units MDL Value Recv Recv RPD
' Selenium (EPA Method 7740, Furnace AAS) mg/L 0.005 0.050 98% 98% 0%
l 11 Digitai Crive An Equal Opportunity Employer
Novato. CA 94949
TEL: 415-883-6100
l FAX: 415-883-2873



': N e U:R! 0 a; Tz 2 REPORT OF LABORATORY ANALYSIS
l THE ASSURANGE OF JUALITY
Ms. Jeanne Buckthai QUALITY CONTROL DATA March 29, 1993
Page 19 PACE Project Number: 430312519
lCHent Reference: Exxon 7-3006 (EE)

Solids, Total Dissolved (EPA 160.1)
Batch: 70 19537
Samples: 70 0026920

'METHDD BLANK AND SAMPLE DUPLICATE:

Duplicate
l Method of
Parameter Units MDL Blank 700024307 70 0024307 RPD
SoTids, Total Dissolved (EPA 160.1) mg/L 5 ND 17000 17000 0%

11 Digital Orive
Novato, CA 94949
TEL: 415-883-6100
FAX: 41586832673

An Equal Opportunity Emplayer



I QCe

I NTODRBRPOAORATETD

REPORT OF LABORATORY ANALYSIS

TAE ASILUAANCE OF QUALITY

. Ms. Jeanne Buckthal
Page 20

QUALITY CONTROL DATA

l Client Reference: Exxon 7-3006 (EE)
l Specific Conductance, umhos/cm @ 250C

Batch: 70 19696
Samples: 70 0026920

' METHOD BLANK AND SAMPLE DUPLICATE:

. Parameter Units MDL

March 29, 1993
PACE Project Number: 430312519

Specific Conductance, umhos/cm @ 250C  umhos/cm 3.0

l LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Units MDL
umhos/cm 3.0

Parameter
Specific Conductance, umhos/cm @ 250C

Duplicate
Method of
Blank 700023750 70 0023750 RPD
ND 580 580 0%
Reference Dup]

Value Recv Recv RPD
1400 100% 100% 0%

11 Digitat Drive
Hovato, CA 93949
TEL: 415-883-6100
“AX: 415-883-2673

An Equal Dpportunity Employer




] Qce

REPORT OF LABORATORY ANALYSIS

! NC D RPODRATETQ
' THE ASSUFRAKCE OF JUALITY
Ms. Jeanne Buckthal
Page 21

QUALITY CONTROL DATA
Client Reference: Exxon 7-3006 (EE)
Sulfate (EPA 375.4)
Batch: 70 19714
Samples: 70 0026920
' METHOD BLANK:

Parameter MDL
j Sulfate (EPA 375.4) mg/L 1

l LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Parameter Units MDL
' SuTfate (EPA 375.4) mg/L 1

March 29, 1993
PACE Project Number: 430312519

Method
Blank
ND

Reference Dupl
Value Recvy Recv RPD
20 100% 100% Q%

11 Digital Drive
Novato, CA 94949
TEL: 415-883-6100
FAX: 415.883-2871

An Equal Opportunity Employer



Pncc REPORT OF LABORATORY ANALYSIS

N{ORPORATETD

l THE ASSURANCE OF QUALITY

Ms. Jeanne Buckthal QUALITY CONTROL DATA March 29, 1993
Page 22 PACE Project Number: 430312519

Client Reference: Exxon 7-3006 (EE)
pH (Units at 25 Degrees Celsius)

Batch: 70 19409
Samples: 70 0026920

l SAMPLE DUPLICATE:

Duplicate
' of
Parameter Units MDL 700027055 70 0027055 RP
pH (Units at 25 Degrees Celsius) Units 0.1 7.3 7.3 0%
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dup]

Parameter Units MDL Value Recv Recv RPD
pH (Units at 25 Degrees Celsius) Units 0.1 7.0 100% 100%  O%

11 Owital Drive An Equal Oppertunity Empioyer

Novatn, CA 94948
TEL: 415-883-6100
Fax: 415.883-2673



1 PacCe

N[ GdRPODRATED

REPORT OF LABORATORY ANALYSIS

T-: ASSLRANCE CF QUALITY

lMs. Jeanne Buckthal
Page 23

Client Reference: Exxon 7-3006 (EE}
ALKALINITY SERIES:

Batch: 70 19674
Samples: 70 0026920

IMETHOD BLANK AND SAMPLE DUPLICATE:

l Parameter Units
Total Alkalinity, as CaC03 mg/L
Bicarbonate Alkalinity, as CaCO3 mg/L

l Carbonate Alkalinity, as CaC03 mg/L
Hydroxide Alkalinity, as CaC03 mg/L

I LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Parameter Units
Total Alkalinity, as CaCO3 mg/L

QUALITY CONTROL DATA

MDL
10
10
10
10

MDL
10

March 29, 1993
PACE Project Number: 430312519

Duplicate

Method of
Biank 700023750 70 0023750
ND 250 240
ND 250 240
ND ND ND
ND ND ND

Reference Dupl

RPD
4%
4%

NC

Value Recv Recv RPD

236 100%  100%

11 Digital Orive
Novate, CA 94949
TEL: 415-883-6100
FAX: 413.883-2673

An Equai Opportunity Employer

0%



l ch Sg REPORT OF LABORATORY ANALYSIS

Taf ASSUAANCE OF JUALITY

lMs. Jeanne Buckthal QUALITY CONTROL DATA March 29, 1993
Page 24 PACE Project Number: 430312519

Client Reference: Exxon 7-3006 (EE)
CAM METALS IN AQUEOUS MATRIX, ICP SCAN

Batch: 70 19477
Samples: 70 0026920

METHOD BLANK:

Method

Parameter Units MDL Blank
INDIVIDUAL PARAMETERS
Boron (EPA Method 6010/200.7, ICP) mg/L 0.1 ND
Calcium (EPA Method 6010/200.7, ICP) mg/L 0.05 ND
Iron (EPA Method 6010/200.7, ICP) mg/L 0.02 ND
Magnesium (EPA Method 6010/200.7, ICP) mg/L 0.05 ND
Manganese (EPA Method 6010/200.7, ICP) mg/L 0.01 ND
Potassium (EPA Method 6010, ICP) mg/L 0.5 ND
CAM METALS IN AQUEQUS MATRIX, ICP SCAN
Antimony (EPA Method 6010/200.7, ICP) mg/L 0.06 ND
Barium (EPA Method 6010/200.7, ICP) mg/L 0.01 ND
Beryllium (EPA Method 6010/200.7, ICP) mg/L 0.01 WD
Cadmium (EPA Method 6010/200.7, ICP) mg/L 0.005 ND
Chromium (EPA Method 6010/200.7, ICP) mg/L 0.01 ND
Cobalt (EPA Method 6010/200.7, ICP) mg/L 0.01 ND
Copper (EPA Method 6010/200.7, ICP) mg/L 0.01 ND
Lead (EPA Method 6010,/200.7, ICP) mg/L 0.1 ND

G.02 ND
Nickel {EPA Method 6010/200.7, ICP) mg/L 0.02 ND
Silver (EPA Method 6010/200.7, ICP) mg/L 0.01 WD
Thallium (EPA Method £010/200.7, ICP) mg/L 0.2 ND
Vanadium (EPA Method 6010/200.7, ICP) mg/L 0.01 ND
Zinc (EPA Method 6010/200.7, ICP) mg/L 0.01 ND

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Dupl
Parameter Units MDL Value Recv Recv RPD
INDIVIDUAL PARAMETERS
Boron (EPA Method 6010/200.7, ICP) mg/L 0.1 1.00 93%  9%% 2%
Calcium (EPA Method 6010/200.7, ICP) mg/L 0.05 10.0 107% 109% 1%
Iron (EPA Method 6010/200.7, ICP) mg/L 0.02 10.0 100% 102% 1%
Magnesium (EPA Method 6010/200.7, ICP) mg/L 0.05 1.00 104% 107% 2%

11 Digital Drive An Equal Opportunity Employer
Novato, CA 94949

TEL: 415-883-6100

FAX: 415-883.2673

' Molybdenum (EPA Method 6010/200.7, ICP) mg/L



pace

NCODRPDAATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF GUALITY

Ms. Jeanne Buckthal
Page 25

QUALITY CONTROL DATA

{lient Reference: Exxon 7-3006 (EE)
CAM METALS IN AQUEOUS MATRIX, ICP SCAN

Batch: 70 19477
Samples: 70 0026920

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

March 29, 1993

PACE Project Number: 430312519

Reference Dup]

Parameter Units MDL Value Recv Recv RPD
INDIVIDUAL PARAMETERS

Manganese (EPA Method 6010/200.7, ICP) mg/L 0.01 1.00 103% 105% 1%
Potassium (EPA Method 6010, ICP) mg/L 0.5 10.90 99% 100% 1%
CAM METALS IN AQUEOUS MATRIX, ICP SCAN

Antimony (EPA Method 60106/200.7, ICP) mg/L 0.06 1.00 107% 105% 1%
Barium (EPA Method 6010/200.7, ICP) mg/L 0.01 1.00 109% 111% 1%
Beryllium (EPA Method 6010/200.7, ICP) mg/L 0.01 1.00 898% 99% 1%
Cadmium {(EPA Method 6010/200.7, ICP) mg/L 0.005 1.00 109% 111% 1%
Chromium (EPA Method 601G/200.7, ICP} mg/L 0.01 1.00 93% 94% 1%
Cobalt (EPA Method 6010/200.7, ICP) mg /L 0.01 1.00 108% 109% 0%
Copper (EPA Method 6010/200.7, ICP) mg/L 0.01 1.00 100% 101% 0%
Lead (EPA Method 6010/200.7, ICP) mg/L 0.1 1.00 115% 116%  O%
Molybdenum (EPA Method 6010/200.7, ICP) mg/L 0.02 1.00 119% 120% 0%
Nickel (EPA Method 6010/200.7, ICP) mg/L 0.02 1.00 99% 102% 2%
Silver (EPA Method 6010/200.7, ICP) mg/L 0.01 1.00 92%  91% 1%
Thallijum (EPA Method 6010/200.7, ICP) mg/L 0.2 1.00 102% 101% 0%
Vanadium (EPA Method 6010/200.7, ICP) mg/L 0.01 1.00 99% 100% 1%
Zinc (EPA Method 6010/200.7, ICP) mg/L 0.01 1.00 112% 114% 1%

11 Gignal Drive An Equat Opportunity Employer

Aovatn, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673
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Page 26

Client Reference: Exxon 7-3006 (EE)
CYANIDES IN WATER

Batch: 70 19697
Samples: 70 0026920

. METHOD BLANK AND SAMPLE DUPLICATE:

March 29, 1993

PACE Project Number: 430312519

Duplicate

l Method 700026920 of
Parameter Units MDL Blank  W-5.0-MW7 70 0026920 RPD
Cyanides, total mg/L 0.005 ND ND ND NC

I Date of Distillation, Cyanides n/a 3/25/93 3/25/93 3/25/93
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

' Reference Dupi
Parameter Units MDL Value Recv Recv RPD
Cyanides, total mg/L 0.005 0.1 95% 9% 4%

l 11 Digiai Drive An Equal Opportunity Employer

Novata, CA 94949
TEL: 415.883.6100
I FAX: 415.883-2673
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Page 27

Client Reference: Exxon 7-3006 (EE)

EXTRACTABLE FUELS EPA 3510/8015
Batch: 70 19544

Samples: 70 0026920

METHOD BLANK:

Parameter Units MOL

March 29, 1993

PACE Project Number: 430312519

Method
Blank

Extractable fuels, as Diesel mg/L 0.05

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

ND

Novato. CA 94949
TEL: 415-883-6100
FAX: 4158332673

7%

Reference Dupl
Parameter Units MDL Value Recv Recv RPD
Extractable Fuels, as Diesel mg/L 0.05 1.00 68%  63%
11 Digital Crive An Equal Opportunity Employer
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Page 28

Client Reference: Exxon 7-3006 (EE)

EXTRACTABLE FUELS EPA 3510/8015
Batch: 70 19576

Samples: 70 0027365, 70 0027373

METHOD BLANK:

Parameter
Extractable Fuels, as Diesel

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

MDL
0.05

Units
mg/L

Parameter
Extractable Fuels, as Diesel

March 29, 1993

PACE Project Number: 430312519
Method
Blank
ND
Reference Dupl
Value Recv Recv RPD
1.00 81% Bb% A

11 Digital Orive
Nevato, CA 9494%
TEL: 415-B83-6100
FAX: 415.883.2673

An Equal Qppartunity Employer
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Page 29

Client Reference: Exxon 7-3006 (EE)
EXTRACTABLE FUELS EPA 3510/8015
Batch: 70 19578
Samples: 70 0027349, 70 0027381, 70 0027390
I METHOD BLANK:

Parameter Units MDL

March 29, 1993
PACE Project Number: 430312519

Mathod
Blank

Extractable Fuels, as Diesel mg,/L 0.05

l LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

ND

Reference Dupi
Parameter Units MDL Vaiue Recv Recv RPD
l Extractable Fuels, as Diesel mgiL 0.05 T.00 83% 86% 3%
I 11 Digita! Orive An Equal Opportunity Empioyer
Novato, CA 94944
TEL: 415-883-5100
l FAX: 415-883-2673
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Ms. Jeanne Buckthal QUALITY CONTROL DATA March 29, 1993
Page 30 PACE Project Number: 430312519
l Client Reference: Exxon 7-3006 (EE)
EXTRACTABLE ORGANICS BY EPA 625 (GC/MS)
l Batch: 70 19478
Samples: 70 0026920
l METHOD BLANK:
Method
' Parameter Units MDL Blank
N-Nitrosodimethylamine ug/L 10 ND
Bis(2-chloroethyl) ether ug/L 10 ND
1,3-Dichlorobenzene ug/L 10 ND
l 1,4-Dichlorobenzene ug/L 10 ND
Benzyl Alcohol ug/L 10 ND
l 1,2-Dichlorobenzene ug;L 10 ND
Bis(2-chloroisopropyl) ether ug/L 10 ND
N-Nitroso-di-n-propylamine ug;/L 10 ND
I Hexachloroethane ug,/L 10 ND
Nitrobenzene ug/L 10 ND
Bis{2-chloroethoxy)methane ug/L 10 ND
' 1,2,4-Trichlorobenzene ug/L 10 ND
Naphthalene ug/L 10 ND
Hexachlorobutadiene ug/L 10 ND
I 2-Methylnaphthalene ug/L 10 ND
Hexachlorocyclopentadiene ug/L 10 ND
2-Chloronaphthalene ug/L 10 ND
l Dimethylphthalate ug/L 10 ND
Acenaphthylene ug/L 10 ND
2,6-Dinitrotoluene ug/L 10 ND
' Acenaphthene ug/L 10 ND
Dibenzofuran ug/L 10 ND
2,4-Dinitrotoluene ug/L 10 ND
l Diethyl phthalate ug/L 10 ND
Fluorene ug/L 10 ND
I 4-Chlorophenylphenyl ether ug/L 10 ND
N-Nitrosodiphenyl amine ug/L 10 ND
1,2-Diphenylhydrazine ug/L 10 ND
4-Bromophenylphenyl ether ug/L 10 ND
l Hexachlorobenzene ug/L 10 ND
Phenanthrene ug;L 10 ND
l Anthracene ug/L 10 ND
I 11 Digitai Drive 4n Equal Opportunety Employer
Novato. CA 94949
TEL: 415-883-6100
. FAX: 415-883-2673
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Page 31 PACE Project Number: 430312519

Client Reference: Exxon 7-3006 (EE)
EXTRACTABLE ORGANICS BY EPA 625 (GC/MS)

Batch: 70 19478
Samples: 70 0026920

l METHOD BLANK:

Method
Parameter Units MDL Blank
Di-n-butyl phthalate ug/L 10 ND
Fluoranthene ug/L 10 ND
Pyrene ug/L 10 ND
Butylbenzyl phthalate ug/L 10 ND
Benzo(a)anthracene ug/L 10 ND
3,3’-Dichlorobenzidine ug/L 20 ND
Chrysene ug/L 10 ND
Bis(2-ethylhexyl) phthalate ug/L 10 ND
Di-n-octyl phthalate ug/L 10 ND
Benzo(b)fluoranthene ug/L 10 ND
Benzo(k)fluoranthene ug/L 10 ND
I Benzo(a)pyrene ug/L 10 ND
Indeno(1,2,3-cd)pyrene ug/L 10 ND
Dibenz(a,h)anthracene ug/L 10 ND
Benzo{g,h,i)perylene ug/L 10 ND
Phenol ug/L 10 ND
2-Chlorophenol ug/L 10 ND
2-Methyiphenol ug/L 10 ND
4-Methylphenoi ug/L 10 ND
2-Nitrophenol ug/L 10 ND
2,4-Dimethylphenol ug/L 10 ND
Benzoic Acid ug/L 50 ND
2,4-Dichlorophenol ug/L 10 ND
4-Chloro-3-methylphenol ug/L 10 ND
2,4,6-Trichlorophenol ug/L 10 ND
2,4,5-Trichlorophenol ug/L 10 ND
2,4-Dinitrophenol ug/L 50 ND
4-Nitrophenol ug/L 50 ND
4,6-Dinitro-2-methyiphenol ug/L 50 ND
Pentachlorophenol ug/L 50 ND
Nitrobenzene-d5 (Surrogate Recovery) 69%
l2—F1uorob1‘pheny1 (Surrogate Recovery) 63%
l 11 Digrtal Orive An Egual Opportunity Employer

Novato, CA 94949
TEL: 415-8B83-6100

' FAX: 415-883-2673
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Client Reference: Exxon 7-3006 (EE)
EXTRACTABLE ORGANICS BY EPA 625 (GC/MS)

Batch: 70 19478
Sampies: 70 0026920

METHOD BLANK:

QUALITY CONTROL DATA March 29, 1993

PACE Project Number: 430312519

Method
Parameter Units MDL Blank
TerphenyT-d14 (Surrogate Recovery) 33%
2-Filuorophenol (Surrogate Recovery) 32%
Phenol-d6 (Surrogate Recovery) 24%
2,4,6-Tribromophenol (Surrogate Recovery 70%
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupi
Parameter Units MDL Value Recv Recv RPD
1,4-Bichlorobenzene ug/L 10 100 1% 64% 10%
N-Nitroso-di-n-propylamine ug/L 10 100 78%  69% 12%
1,2,4-Trichlorobenzene ug/L 10 100 73% 68% %
Acenaphthene ug/L 10 100 72% 68%. 5%
2,4-Dinitrotoluene ug/L 10 100 73%  66% 10%
Pyrene ug/L 10 100 58% 53% 9%
Phenol ug/L 10 200 27%  26% 3%
2-Chlorophenol ug/L 10 200 67% 68% 1%
4-Chloro-3-methylphenotl ug/L 10 200 67% T70% 4%
4-Nitrophenol ug/L 50 200 38%  41% 7%
Pentachlorophenol ug/L 50 200 96% 100% 4%
11 Digital Orive An Equai Oppartunity Employer

Novate, CA 94949
TEL: 415-883-6100
FAX: 415-883-2673
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Page 33
Client Reference: Exxon 7-3006 (EE)
PURGEABLE FUELS AND AROMATICS

Batch: 70 19527
Samples: 70 0026920

METHOD BLANK:

Parameter Units MOL
TOTAL FUEL HYDROCARBONS, (LIGHT):

Purgeable Fuels, as Gasoline (EPA 8015M ug/L 50

PURGEABLE AROMATICS (BTXE BY EPA 8020M)

Benzene ug/L 0.5
Toluene ug/L 0.5
Ethylbenzene ug/L 0.5
Xylenes, Total ug/L 0.5
Methyl tert-butyl ether ug/L 5.0

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

—

Parameter Units MD
PurgeabTe Fuels, as Gasoline (EPA 8015M ug/L
Benzene ug/L
Toluene ug/L
Ethylbenzene ug/L
Xylenes, Total ug/L
Methyl tert-butyl ether ug/L

NNoOo OO,
S Mmoo

March 29, 1993
PACE Project Number: 430312519

Method
Blank

ND

ND
ND
ND

ND
ND

Reference Dupi .
Value Recv Recv RPD
1000 102% 99% 2%
40.0 107% 110% 2%
40.0 105% 106% 0%
40.0 105% 103% 1%
120 107% 108% Q%
40.0 97% 98% 1%

11 Digital Drive
Novato, CA 54948
TEL: 415-883-6100
FAX: 415-883-2673

4n Equal Opportunity Employer
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Page 34 PACE Project Number: 430312519

Client Reference: Exxon 7-3006 (EE)
PURGEABLE FUELS AND AROMATICS
Batch: 70 19535

Samples: 70 0027349, 70 0027357, 70 0027365, 70 0027373, 70 0027381
70 0027390

METHOD BLANK:

Method
Parameter Units MDL Biank
TOTAL FUEL HYDROCARBONS, (LIGHT): -
Purgeable Fuels, as Gasoline (EPA 8015M ug/L 50 ND
PURGEABLE AROMATICS (BTXE BY EPA 8020M) -
Benzene ug/L 0.5 ND
Toluene ug/L 0.5 ND
Ethyibenzene ug/L 0.5 ND
Xylenes, Total ug/L 0.5 ND
LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Dupl.
Parameter Units MDL Value Recv Recv RPD
Purgeable Fuels, as Gasoline (EPA 8015M ug/L 50 1000 104% 102% 1%
Benzene ug/L 0.5 100 107% 111% 3%
Toluene ug/L 0.5 100 108% 113% 4%
Ethylbenzene ug/L 0.5 100 107% 111% 3%
Xylenes, Total ug/L 0.5 300 105% 110% 4%
11 Digital Orive 4n Equal Gppartunity Empioyer

Novalo, CA 34349
TEL: 415-883-6100
FAX: 415-883-2673
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Page 35

Client Reference: Exxon 7-3006 (EE}
TOTAL OIL AND GREASE (SM 5520)
Batch: 70 19465
Samples: 70 0026920
' METHOD BLANK:

Parameter Units MDL

March 29, 1993
PACE Project Number: 430312519

Method
Blank

Total 0il and Grease (Freon Extractable mg/L 1.0

l LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:

Reference Dupt
Parameter Units MDL Value Recv Recv RPD
l Total 01l and Grease (Freon Extractable mg/L 1.0 20.0 95%  95% 0%
l 11 Digital Drive An Equal Oppartunity Empioyer
Novato, CA 94949
TEL: 415-883-6100
. FAX: 415-883-2873
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l Ms. Jeanne Buckthal QUALITY CONTROL DATA March 29, 1993
Page 36 PACE Project Number: 430312519

l Client Reference: Exxon 7-3006 (EE)
VOLATILE ORGANICS, EPA METHOD 624 GC/MS

I Batch: 70 19417
Samples: 70 0026920

l METHOD BLANK:

Method

. Parameter Units MDL Blank
Chloromethane ug/L 10 ND
Vinyl Chloride ug/L 10 ND
Bromomethane ug/L 10 ND

' Chloroethane ug/L 10 ND
Trichlorofluoromethane ug/L 5 ND
1,1,2-Trichlor-1,2,2-trifluoroethane ug/L 5 ND

' 2-Butanone (MEK) ug/L 50 ND
1,1-Dichloroethene ug/L 5 ND

l Carbon Disulfide ug/L 5 ND
Acetone ug/L 50 ND
Methylene Chloride ug/L 10 ND

' trans-1,2-Dichloroethene ug/L 5 ND
1,1-Dichlorogethane ug/L 5 ND
Chloroform ug/L 5 ND

l 1,1,1-Trichloroethane ug/L 5 ND
1,2-Dichloroethane ug/L 5 ND
cis-1,2-Dichlorethene ug/L 5 ND

l Carbon Tetrachloride ug/L 5 ND
Benzene ug/L 5 ND
1,2-Dichloropropane ug/L 5 ND

' Trichloroethene (TCE) ug/L 5 ND
Bromodichloromethane ug/L 5 ND
trans-1,3-Dichloropropene ug/L 5 ND

' 4-Methyl-2-pentanone (MIBK) ug/L 50 ND
Toluene ug/L 5 ND
cis-1,3-Dichloropropene ug/L 5 ND

l 1,1,2-Trichloroethane ug/L 5 ND
Dibromochloromethane ug/L 5 ND
2-Hexanone ug/L 50 ND

' Tetrachloroethene ug/L 5 ND
Chiorobenzene ug/L 5 ND

l Ethylbenzene ug/L 5 ND

l 11 Digital Brive An Equai Opportunity Empleyer

Naovato, CA 94949
TEL: 415-883-5100
I FAX: 415-883-2673
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Ms. Jeanne Buckthal QUALITY CONTROL DATA March 29, 1993

Page 37 PACE Project Number: 430312519

lCh‘ent Reference: Exxon 7-3006 (EE)
VOLATILE ORGANICS, EPA METHOD 624 GC/MS

Batch: 70 19417
Samples: 70 0026920

l METHOD BLANK:

Method
Parameter Units MDL Biank
Bromoform ug/L 5 ND
Xylena{s) Total ug/L 5 ND
Styrene ug/L 5 ND
1,1,2,2,-Tetrachloroethane ug/L 5 ND
1,3-Dichlorobenzene ug/L 5 ND
l 1,4-Dichlorobenzene ug/L 5 ND
1,2-Dichlorobenzene ug/L 5 ND
1,2-Dichloroethane-d4 (Surrog. Recovery 95%
Toluene-d8 (Surrogate Recovery) 96%
4-Bromofluorobenzene (Surrog.Recovery) 93%
l LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl
Parameter Units MDL Value Recv Recv RPD_
1,1-Dichloroethene ug/L 5 50 78% /8% 0%
Benzene ug/L 5 . 50 86% 84% 2%
Trichloroethene (TCE}) ug/L 5 50 82% 82% 0%
Toluene ug/L 5 50 86% 86% 0%
Chlorobenzene ug/L 5 50 84% 84% 0%
l 11 Digitai Drive An Equal Opportunity Employer
Novato, CA 94949
TEL: 415.893-6100
l FAX: 4158832673
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l Ms. Jeanne Buckthal FOOTNOTES
Page 38 for pages 14 through 37

I Client Reference: Exxon 7-3006 (EE)

IMDL Method Detection Limit
NC No calculation due to value below detection limit.
ND Not detected at or above the MDL.

l RPD Relative Percent Difference

March 29, 1993
PACE Project Number: 430312519

11 Digitat Drive
Novato, CA 94949
TEL: 415-883-6100
FAX: 4158832673

An Equal Opportunity Employer
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