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INTRODUCTION

At the request of ARCO Products Company (ARCO), RESNA Industries Inc. (RESNA)
performed an additional onsite subsurface investigation and vapor extraction test (VET) at
ARCO Station 6041 located at 7249 Village Parkway in Dublin, California. This
investigation was initiated in response to the results of previous investigations conducted at
the site. The purpose of this investigation was to further delineate the extent of gasoline
hydrocarbons in the soil and groundwater at the site; to confirm the gradient of the first
encountered groundwater beneath the site; to identify potential offsite sources of
hydrocarbons detected in the soil and groundwater at the site; and to evaluate the feasibility
and engineering design criteria for a soil vapor extraction system. The work performed for
this investigation was proposed in the Work Plan for Initial Offsite and Additional Onsite
Subsurface Investigations (RESNA, September 29, 1992), with the exception of the proposed
installation of offsite wells, recovery well, and performing a pumping test, which were not
included in this scope of work. According to information provided by Mr. Scott Seery of the
Alameda County Health Care Services Agency {ACHCSA) at the meeting held on
September 30, 1992, the groundwater beneath the properties located in the immediate
vicinity of ARCO Station 6041 is impacted by gasoline hydrocarbons at a greater degree
than at the ARCO site, Therefore it was agreed during the above-mentioned meeting, that
the offsite portion of the work would not proceed until some other responsible parties were
contacted by the ACHCSA. It was also agreed, that the recovery well (RW-1) will be
installed and the aquifer test will be performed after three months of monitoring of the new
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and pre-existing wells at the site to determine optimal positioning of a groundwater recovery
well. The report including results of the installation of the recovery well and aquifer test
will be prepared after completion of the field work.

The work performed for this investigation included drilling seven soil borings (B-4 through
B-10); collecting and describing soil samples from the borings; constructing three
groundwater monitoring weils (MW-4 through MW-6), and four vapor extraction wells (VW-
1 through VW-4) in soil borings B-4 through B-10, respectively; developing groundwater
monitoring wells; surveying wellthead elevations; measuring groundwater levels and sampling
groundwater from the monitoring wells; submitting selected soil and groundwater samples
for laboratory analyses; performing a VET and submitting air samples for laboratory
analysis; performing an environmental record search; and preparing this report presenting
field procedures, results and conclusions. This work was performed as outlined in the Work
Plan (RESNA, September 29, 1992), which was approved by the ACHCSA prior to
commencement of the investigation.

SITE DESCRIPTION AND BACKGROUND

General

ARCO Station 6041 is located at the northeastern corner of the intersection of Village
Parkway and Amador Valley Boulevard in Dublin, California. The location is shown on
Plate 1, Site Vicinity Map. The site is on a relatively flat, predominantly asphalt- and
concrete-covered lot at an elevation of approximately 335 feet above mean sea level.
Pertinent site features include four service islands (two located in the northwestern portion
of the site and two located in the southeastern portion of the site), a station building, four
underground gasoline-storage tanks (USTs) in the southern part of the site, and the former
waste-oil tank pit adjacent to the northern wall of the station building in the northern
portion of the site. Pertinent site features are shown on Plate 2, Generalized Site Plan.
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Regional and Local Hydrogeology

ARCO Station 6041 is located in the northwestern end of the Livermore Valley, within the
Coast Ranges Geomorphic Province of Northern California. The Livermore Valley is
approximately 13 miles long oriented in an east-west direction, approximately 4 miles wide,
and is surrounded by hills of the Diablo Range. In the vicinity of the site, the valley floor
slopes gently to the south-southeast. Soil in the vicinity of the subject site is mapped as
Holocene alluvium that consists of unconsolidated, moderately to poorly sorted silt and clay
rich in organic material, interfingered with and graded into coarser grained stream deposits
toward higher elevations (Helley and others, 1979). Holocene alluvium (estimated to be 10
to 50 feet thick) overlies Pleistocene alluvium, which consists of weakly consolidated, poorly
sorted, irregularly interbedded clay, silt, sand and gravel, and older sedimentary deposits.
The Calaveras Fault is situated approximately 1/2-mile west of the site.

The Livermore Valley groundwater basin is divided into subbasins on the basis of fault
traces or other hydrogeologic discontinuities (California Department of Water Resources,
1974). The groundwater system in Livermore Valley is a multi-layered system with an
unconfined aquifer overlying a sequence of leaky or semi-confined aquifers. The subject site
is located within the Dublin groundwater subbasin. The groundwater in this subbasin has
been reported to be at depths ranging from 10 to 60 feet below ground surface (Alameda
County Flood Control and Water Conservation District [ACFCWCDY}), January 16, 1991).
The groundwater gradient is generally toward the south-southeast (ACFCWCD, January 16,
1991). The principal streams in the vicinity of the site are Alamo Canal situated about 2/3
of a mile southeast of the site, and Dublin Creek which joins Alamo Canal about 2/3 of a
mile south of the site.

PRELIMINARY RECORDS RESEARCH

A Radius Status Report containing a compilation of Federal and California State Agencies
environmental data which identifies environmental problem sites and activities in the vicinity
of ARCO Station 6041 was obtained from VISTA Environmental Information, Inc. This
data was collected to identify potential secondary sources of hydrocarbons detected in the
soil and groundwater at the site. The report listed information on the following databases:

3
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National Priorities List (NPL) for January 1992; Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS) list for January 1991;
California Annual Work Plan (AWP) list for October 1991; Leaking Underground Storage
Tanks (LUST) for various years; Solid Waste Information System (SWIS) list for July 1991;
Abandoned Site Program/AWP (CASITES) list for October 1991. The records search
indicated that 13 environmentally impacted sites are present within approximately ¥2-mile
radius of ARCO Station 6041, Three sites with leaking underground storage tanks (LUST
list) are located in the immediate vicinity of ARCO Station 6041 (across Village Parkway
and Amador Valley Boulevard)., These sites are: BP Station 1116 (former Mobil Station)
at 7197 Village Parkway; former Shell (currently Oil Changers) at 7194 Village Parkway;
and Unocal Station at 7375 Amador Valley Boulevard. RESNA’s review of aerial
photographs obtained from Pacific Aerial Surveys of Oakland, California, indicated that
these properties had been active gasoline stations since some time between 1957 and 1968
(Pacific, 1957, 1968, 1978, 1988). According to information provided by Mr. Scott Seery of
the ACHCSA at the meeting held on September 30, 1992, the groundwater beneath these
properties is impacted by gasoline hydrocarbons at a greater degree than at the subject
ARCO site. Therefore, tank leaks at these sites might have contributed to the hydrocarbons
detected in the soil and/or groundwater beneath the subject site.

PREVIOUS WORK

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

FIELD WORK

Drilling

Field work at the site was conducted in accordance with RESNA field protocol and the Site
Safety Plan (RESNA, October 23, 1992). A description of the field methods and Site Safety
Plan is included in Appendix B, Field Methods. A well construction permit was acquired
from the Alameda County Flood Control and Water Conservation District (ACFCWCD)
prior to drilling at the site. A copy of the permit is included in Appendix C. On October
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26 and 27, 1992, seven soil borings (B-4 through B-10) were drilled at the subject site, and
three 4-inch-diameter groundwater monitoring wells (MW-4 through MW-6) and four 4-inch-
diameter vapor extraction wells (VW-1 through VW-4) were constructed in borings B-4
through B-10, respectively. The locations of these borings/wells are shown on Plate 2.

Soil borings B-4, B-S and B-6 were drilled in the eastern, northern, and western corners of
the property, respectively, to further delineate the extent of hydrocarbons in the soil and
groundwater beneath the site, and to confirm the gradient direction of the first encountered
water bearing zome beneath the site. Soil boring B-7 was drilled southwest of the
northwestern service islands. Soil borings B-8 and B-9 were drilled in the southern vicinity
of the existing gasoline USTs, and soil boring B-10 was drilled in the southeastern vicinity
of the existing gasoline USTs. Vapor extraction wells VW-1 through VW-4 were constructed
in soil borings B-7 through B-10, respectively, in order to perform a VET and collect data
necessary for evaluation of the feasibility of vapor extraction as a soil remediation
alternative.

Soil Sampling and Description

A total of 28 soil samples were collected from soil borings B-4 through B-10. A summary
of the Unified Soil Classification System used to identify the soil encountered during drilling
is presented on Plate 3, and the description of the soil encountered in the borings is
presented on the Logs of Borings, Plates 4 through 10. Soil samples from the borings were
collected at intervals of 5 feet or less from the ground surface to total depth in the borings.
Sampling procedures are described in Appendix B. Field monitoring of organic vapor
concentrations in soil samples was performed during drilling of borings B-7 through B-10
using an organic vapor meter (OVM). Field monitoring of organic vapor concentrations in
soil samples was not performed during drilling of borings B-4 through B-6 due to the OVM
failure. Field OVM readings are considered order of magnitude readings, and are subject
to the results of laboratory analyses.

Soil cuttings generated from the borings were temporarily stockpiled onsite in two separate
piles. The first soil pile (SP1) contained soil cuttings with OVM measurements below 100
parts per million [ppm], and the second pile (SP2) contained soil cuttings with OVM
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measurements over 100 ppm. These soil stockpiles were placed on and covered with plastic
sheeting in the northern corner of the property. After the completion of drilling on October
27, 1992, four soil samples were collected from each stockpile and submitted for compositing
and laboratory analyses. The method used to obtain these samples is described in Appendix
B.

‘Well Construction and Development

Three groundwater monitoring wells (MW-4 through MW-6) were constructed in borings
B-4 through B-6, respectively, and four vapor extraction wells (VW-1 through VW-4) were
constructed in borings B-7 through B-10, respectively,. The wells were completed with 4-
inch-diameter, Schedule 40, polyviny! chloride (PVC) casing. Well casings were set in the
groundwater monitoring wells (MW-4 through MW-6) to depths of approximately 15 to 18
feet below ground surface, and in the vapor extraction wells (VW-1 through VW-4) to
depths of approximately 9% feet below ground surface. The screened casings for the
groundwater monitoring wells (MW-4 through MW-6) consist of 4-inch-diameter, 0.020 inch-
wide machine-slotted PVC set from the total depths of the wells to approximately 8%z to 11
feet below the ground surface. The screened casings for the vapor extraction wells (VW-1
through VW-4) consist of 4-inch-diameter, 0.100 inch-wide machine-slotted PVC set from
the total depths of the wells to approximately 4 feet below ground surface. Screened
intervals for vapor extraction wells were based on the OVM readings. Blank PVC casing
was set from the top of the screened casing to within a few inches below the ground surface.

Groundwater monitoring wells MW-4 through MW-6 were developed on November 5, 1992,
to remove fine-grained sediments and allow better communication between the water-
bearing zone and the groundwater monitoring well. Details regarding well construction and
development are described in Appendix B.

Groundwater Level Measuring and Sampling

Pre-existing groundwater monitoring wells (MW-1 through MW-3) were monitored on
October 26, 1992, by RESNA field personnel prior to drilling. New groundwater monitoring
wells (MW-4 through MW-6) were monitored in conjunction with monthly monitoring of

6
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pre-existing wells on November 10 and December 14, 1992, by EMCON Associates of San
Jose, California, under contract with ARCO. Depths-to-water (DTW) were measured in
groundwater monitoring wells and water samples were collected and visually inspected for
floating product. Groundwater monitoring wells MW-1 through MW-6 were also purged
and sampled on November 10, 1992. Appendix B contains a description of subjective
analyses and groundwater sampling procedures.

On November 10, 1992, monitoring of the wells at the ARCO site was coordinated with
monitoring of the wells at three other sites located at the intersection of Village Parkway
and Amador Valley Boulevard (BP, former Shell, and Unocal Stations) to obtain more
complete data for gradient evaluation.

Evaluation of Groundwater Elevations

On November 12, 1992, the wellheads for the newly installed and pre-existing wells were
surveyed to a local National Geodetic Vertical Datum benchmark by John E. Koch, a
licensed surveyor. The results of this welthead survey are included in Appendix D,
Wellhead Survey. Groundwater elevations for the wells were calculated by subtracting the
measured DTW from the elevation of the wellhead.

Yapor Extraction Test

RESNA performed a one day onsite vapor extraction test (VET) on November 10, 1992, 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 determine the vapor
flow rates that can be extracted from the vapor extraction wells and the design vacuums; (2)
to determine the hydrocarbon concentration of extracted vapors; and (3) to estimate an
effective radius of influence for the vapor extraction wells for future engineering design, if
applicable. Notification was given to the Bay Area Air Quality Management District
(BAAQMD) prior to conducting the test (RESNA, November 3, 1992). A copy of the
notification letter is included in Appendix J.
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VET Equipment and Protocol

The vapor-extraction equipment consisted of a six-cylinder internal combustion (LC.) engine
with a motor-driven vacuum blower, and instrumentation for measuring air velocity, air
pressure, temperature, and organic vapor concentrations. The LC. engine was also equipped
with a three way catalytic converter which destroys nitrogen oxides (NOx), carbon monoxide
(CO), and petroleum hydrocarbon emissions. The vapor extraction wells were connected
to the L.C. engine using polyvinyl chloride (PVC) piping, fittings, and wellhead connections.

Four vapor extraction wells, VW-1 through VW-4, were evaluated during the VET. The
location of these wells, as well as other pertinent site features, are shown on Plate 2. The
1.C. engine and blower were used to apply a vacuum to the vapor extraction wells and
induce air flow through the soils. Extracted hydrocarbon vapor was abated through the L.C.
engine by combustion and additional treatment through a catalytic converter.

The VET was conducted in two phases. Three short-term tests of 45, 50, and 90 minutes
duration were first performed using vapor wells VW-1, VW-2, and VW-4, respectively to
collect representative influent vapor samples. A longer-term test (150 minutes) was then
performed on well VW-3 to collect radius of influence data. The tests were performed in
the following order: VW-4, VW-2, VW-1, and VW-3,

In addition to the four vapor extraction wells, monitoring wells MW-1, MW-2, and MW-3,
and tank pit observation wells TP-1, and TP-2 were used as observation wells to measure
induced vacuum. Monitoring wells MW-1, MW-2, and MW-3 are four-inch diameter wells,
screened 14 to 17.5 feet, 10.5 to 14 feet, and 12 to 15 feet, respectively, below grade surface.
Tank pit observation wells TP-1 and TP-2, located in the northeast and southwest corners
of the tank area, have six-inch diameter casings, with depths to approximately 15 feet below
grade. No other information, such as screen interval was available on these tank pit wells.

Short-Term VET

For the short-term tests, the IC engine was separately connected to vapor extraction wells
VW-4, VW-2, and VW-1. The engine was operated on each well for at least 45 minutes at

8



——RESNA

Working To Restore Nature

Additional Onsite Subsurface Investigation and VET January 29, 1993
ARCO Station 6041, Dublin, California 60006.04

the highest flow rate sustainable. Vapor samples were then collected from a sample port
on the influent side of the 1.C. engine using a sample pump and ultra-violet (UV) rated,
mylar sample bags. Air flow rates were measured from each wellhead using an averaging
pitot tube velocity-meter installed within the 2-inch PVC pipe manifold connecting the
wellhead and the L.C. engine. Applied vacuum 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, 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 and the long-term test, the well was subjected to different applied
vacuumns and the resulting extracted air flow rates were measured to determine well
characteristics.

Long-Term VET

A long-term VET of 150 minutes duration was performed on vapor extraction well VW-3
to collect vacuum influence data used to estimate a radius of influence for the well. Well
VW-3 was selected for the long-term test since it allowed vacuum impact to be observed
within a wide range, 21 and 72 feet. These distances appeared to be consistent with
achievable radius of influence for the generally silty to clayey sand soils encountered
beneath the site.

Induced vacuum was measured from observation wells VW-1, VW-2, VW-4, MW-3, and TP-
2 using magnehelic gauges capable of measuring differential pressures as low as 0.01 inches
Water Column (WC). Wellhead air velocity, applied vacuum, percent oxygen content and
organic vapor concentrations were measured every 15 to 30 minutes. Air samples were
collected from well VW-3 after 30 and 150 minutes of operation. An effluent air sample
was also collected from the stack of the 1.C. engine to evaluate destruction efficiency of the
1.C. engine.
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Air Sampling

Air samples were collected in opaque UV-rated Mylar air sample bags using a sample pump
with Y-inch Tygon tubing connected to a brass wellhead fitting. Tygon tubing was used to
minimize sample loss through adsorption and the possibility of distorted results from a
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.

During the long-term test, air samples were also collected from well VW-3 for laboratory
analysis to determine lead content. Three duplicate air samples were collected by passing
well-head vapors through charcoal-filled glass sample tubes. An air sampling pump, labcock
valve, and in-line flow meter were used to adjust sample air flows to 2.5 cubic feet per bour.
The ends of the charcoal-filled tube were clipped off, the charcoal tube placed in-line
between Tygon tubing, and sealed with duct tape. The charcoal filter was left in place for
a sample time of 17 minutes. As requested by the laboratory, three duplicate sets of
charcoal-tubes were collected for analysis. The charcoal-filled tubes were capped, labeled,
and sent to a State Certified analytical laboratory under Chain of Custody documentation.

LABORATORY METHODS

All soil, water and air samples selected for laboratory analyses were preserved as required
by the applicable analytical method, and delivered with Chain of Custody Records to
selected State-certified laboratories. Soil Samples were delivered to Sequoia Analytical
Laboratories of Redwood City, California; water samples to Columbia Analytical Services
Inc, of San Jose, California; air samples to GTEL Analytical Laboratory of Concord,
California; and charcoal air sampling tubes for lead analyses to BC Analytical of Emeryville,
California.

10
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Soil Samples

Soil samples collected from borings B-4 through B-10 were analyzed in accordance with
ACHCSA requirements for the gasoline constituents benzene, toluene, ethylbenzene, total
xylenes (BTEX), and total petroleum hydrocarbons as gasoline (TPHg) using modified
Environmental Protection Agency (EPA) Methods 5030/8015/8020. Soil samples were
selected for laboratory analyses based on:

0 Location above first-encountered groundwater,

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

0 Areas where the presence of gasoline hydrocarbons was suspected based on
OVM readings.

Soil samples collected from the soil stockpiles were composited in the laboratory and
analyzed for TPHg and BTEX by EPA Method 5030/8015/8020. In addition composite soil
sample from the stockpile containing soil cuttings with OVM readings exceeding 100 ppm,
was analyzed for STLC lead by EPA 7421, and corrosivity by EPA 9045, ignitability by EPA
1010, and reactivity by EPA 9010 and 9030.

Water Samples

Water samples obtained from monitoring wells MW-1 through MW-6 were analyzed in
accordance with ACHCSA requirements for BTEX and TPHg by EPA Methods 5030/8020
and DHS LUFT Method.

Air Samples

Air samples collected during the VET were analyzed within 72 hours of collection for BTEX
and TPHg using modified EPA method 8015/8020, and volatile organic compounds (VOCs)
including BTEX by EPA Method 8240. Charcoal air-sampling tubes were analyzed for lead
using EPA Method 7420/7421.

11
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FIELD WORK RESULTS

Drilling Observations

The earth materials encountered at the site consisted primarily of sandy to silty clay
interbedded with clayey to silty sand.

Sandy clay was encountered at the site below the baserock and extended to depths of
approximately 3 to 6 feet below the ground surface throughout most of the site, and to 1%2
feet in the eastern corner of the site (B-4). Below this sandy clay a layer of damp clayey
to medium-grained sand was present to depths of approximately 6% to 92 feet below the
ground surface. This clayey to medium-grained sand was underlain by silty to sandy clay,
which extended to depths of 9% to 12% feet. The water-bearing layer, composed of clayey
sand (in B-4 sand composed of gypsum crystals), was encountered below silty to sandy clay.
Groundwater was encountered and stabilized in borings B-4 and B-6 at depths of
approximately 10 and 11% feet, respectively, and was encountered at a depth of 124 feet
and stabilized at 11% feet in boring B-5. A stratum of sandy clay with some gravel, which
may be a perching or confining layer was encountered beneath the water-bearing zone at
approximately 15 to 17 feet below the ground surface in borings B-4 through B-6 and
extended to the bottoms of these borings. Borings B-7 through B-10 were terminated in silty
to sandy clay at depths of 11 feet below the ground surface. Drilling observations are
summarized in the logs of borings, Plates 4 through 10. Graphic interpretation of the soil
encountered beneath the site during this investigation and previous investigations is shown
on the Geologic Cross Sections A-A’, B-B’, C-C’ and D-D¥ (Plates 11 through 14). The
locations of the cross sections are shown on Plate 2.

A product odor was noted for all soil samples collected from borings B-7 through B-10.
OVM measurements of soil samples from these borings ranged from 11 ppm to 880 ppm.
No product odor was noted for soit samples collected from borings B-4 through B-6. OVM
readings are shown on the boring logs (Plates 4 through 10) in the column labeled PID
(photoionization detector).

12
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Subjective Groundwater Analyses

No floating product was observed in monitoring wells MW-1 through MW-3 by RESNA field
personnel on October 26, 1992, and in monitoring wells MW-1 through MW-6 by EMCON
field personnel on November 10 and December 14, 1992, DTW measurements and
subjective analyses results for floating product in groundwater are included in Table 1,
Cumulative Monitoring Data. The results of EMCON’s and RESNA’s field work on the
site, including DTW measurements, well purge data sheets, and subjective analyses for the
presence of floating product in the groundwater in the onsite wells are included in Appendix
E.

Groundwater Gradient

The groundwater gradient evaluated for the first-encountered groundwater at ARCO Station
6041, based on groundwater elevations obtained from wells MW-1 through MW-3 on
October 26, 1992, and from wells MW-1 through MW-6 on November 10, and December
14, 1992, is approximately 0.002. The gradient direction fluctuated from the south/southeast
in October, to east/southeast in November, and east in December. DTW measurements
obtained on November 10, 1992, from wells located at BP, former Shell, and Unocal
Stations were used to evaluate the gradient in the vicinity of ARCO Station 6041. The
gradient in the vicinity of ARCO Station on November 10, 1992, was approximately 0.002
toward east/southeast. This interpreted gradient is generally consistent with regional
gradient direction presented by Maslonkowski (1984). Depths to groundwater and
groundwater elevations for groundwater monitoring wells MW-1 through MW-6 at ARCO
site are reported in Table 1. Depths to groundwater and groundwater elevations for
groundwater monitoring wells at BP, former Shell, and Unocal Stations are reported in
Appendix F (Table 1F, Groundwater Monitoring Data; BP, Former Shell, and Unocal
Stations). Plates 15 through 18, Groundwater Gradient Maps, are graphic interpretations
of the groundwater elevations measured on October 26, November 10, and December 14,
1992. Plates 15 through 17 depict the groundwater gradient at the ARCO site, and Plate
18 depicts the groundwater gradient in the vicinity of the ARCO site.
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Vapor Extraction Test Field Results

VET Air Flow Rate Measurcments

Vacuum and air flow rate data collected during the VET is summarized in Table 2, Vapor
Extraction Test Field Monitoring Data. Utilizing the blower and I.C. engine, peak air flow
rates ranging from 55 to 92 standard cubic feet per minute (SCFM) could be extracted from
wells VW-1 through VW-4 at applied vacuums rangiog from 48 to 52 inches of water column
(WC). Air flow rates as high as 92 SCI'M could be achieved in well VW-2 at an applied
wellhead vacuum of 48 inches WC.

VET Radius of Influence Measurements

Induced vacuum data collected during the VET is summarized in Table 2. For extraction
well vacuums of 48 to 52 inches WC, induced vacuum readings at the observation wells
ranged from less than 0.01 inches WC to a high of 2.2 inches WC. All vapor wells were
screened in the same interval (4.5 to 9.5 feet below grade), while monitoring wells were not.

During the short-term (45 minute) testing on well VW-1, induced vacuum was monitored
at four observation wells located 35 to 94 feet away (VW-2, VW-3, VW-4, and MW-1). At
an applied vacuum of 52 inches WC and a well-head air flow rate of 57 SCFM, induced
vacuum measurements at the observation wells ranged from less than 0.01 to 0.18 inches
WC. No influence was observed at the closest well, MW-1, since no common screen interval
was available for venting at MW-1 due to the high water table. Well VW-2 showed the
highest influence (0.18 inches WC) at a distance of 54 feet from the extraction well. The
closer the observation well to the extraction well, the greater the vacuum impact, with the
exception of MW-1.

During the short-term (50 minute) testing on well VW-2, induced vacuum was monitored
at four observation wells located 21 to 60 feet away (VW-1, VW-3, VW-4, and TP-1). At
an applied vacuum of 48 inches WC and a well-head air flow rate of 92 SCFM, induced
vacuum measurements at the observation wells ranged from less than 0.01 to 1.45 inches
WC. No vacuum influence was observed in tank pit observation well TP-1 due the great
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distance from VW-2 (60 feet), and possibly due to a lack of common screen interval
between VW-2 and TP-1. No information was available on the screen interval of TP-1. All
observation wells within a 54-foot radius showed some vacuum impact, the highest (1.45
inches WC) occurring at VW-3, located 21 feet away.

During the long=term (150 minute) test on VW-3, vacuum impact was measured vsing five
observation wells located 21 to 72 feet away. At an applied vacuum of 52 inches WC and
a well-head air flow rate of 81 SCFM, induced vacuum at the observation wells ranged from
less than 0.01 to 2.2 inches WC. No induced vacuum was observed in groundwater
monitoring well MW-3 due to a lack of exposed screen interval above the water table. No
induced vacuum was observed in tank pit observation well TP-2. This is likely due to lack
of common screen interval between this well and the observation well, however, no
information was available on the screen interval of TP-2. Maximum influence was observed
at VW-2 (2.2 inches WC) at a distance of 21 feet away. Only a small induced vacuum
influence (0.02 inches WC) was seen at VW-4 at a distance of 33 feet away, in comparison
to the vacuum influence seen on VW-2 located a similar distance away. This may be due
to discontinuous layers of silty sands between VW-3 and VW-4, or short circuiting of the
tank pit, which lies between these wells.

During the short-term (90 minute) test on well VW-4, induced vacuum was monitored at
five observation wells located 8 to 53 feet away (MW-2, MW-3, VW-2, VW-3, and TP-1}.
At an applied vacuum of 42 inches WC and a well-head air flow rate of 63 SCFM, induced
vacuum measurements at the observation wells ranged from less than 0.01 to 0.11 inches
WC. No vacuum influence was observed in MW-2, VW-2, VW-3, and TP-1. This is most
likely attributable to the lack of common screen interval, and/or short circuiting through the
tank pit, and/or the distances from VW-4. MW-3 is located only 8 feet away, however, no
screen was exposed above the water table at the time of the test.

15



Ve S&rse=

Working To Restore Nature

Additional Omnsite Subsurface Investigation and VET January 29, 1993
ARCO Station 6041, Dublin, California 60006.04

Water Samples

Laboratory analytical results for water samples reported ZEPHg concentrations of#80ipawis
per billion (ppb) and 1,100 pgbiin the samples collected from monitoring wells fl¥¥ and
MEW-3] respectively, and nondetectable concentrations (less than 50 ppb) in the samples
collected from monitoring wells MW-2, and MW-4 through MW-6, Beekne was detected
in concentrations of 93 ppb and F9AED in the samples collected from monitoring wells
MW-1 and MW-3, respectively, and was nondetectable (less than 0.5 ppb) in the samples
collected from monitoring wells MW-2, and MW-4 through MW-6. Toluene, ethylbenzene
and total xylenes were detected in the sample from monitoring well MW-1 in concentrations
of 56 ppb, 190 ppb, and 390 ppb, respectively, and were nondetectable in the samples
collected from monitoring wells MW-2 through MW-6, with the exception of ethylbenzene
detected in MW-3 at 100 ppb. The results of laboratory analyses are summarized in Table
4, Cumulative Results of Laboratory Analyses of Groundwater. Chain of Custody records
and laboratory analyses reports for groundwater samples are included in Appendix E.
Graphic interpretations of the extent of TPHg and benzene in the groundwater are shown
on Plate 21, TPHg Concentrations in Groundwater, and Plate 22, Benzene Concentrations
in Groundwater.

Benzene concentrations exceeded the State Maximum Contaminant Level (MCL) of 1 ppb
in wells MW-1 and MW-3. Ethylbenzene and total xylene concentrations were below MCLs
of 680 ppb and 1,750 ppb, respectively, in all wells. Toluene concentrations were below the
recommended drinking water action level (DWAL}) of 100 ppb in all wells.

Air Samples

Air samples collected after a minimum of 30 minutes of operation from wells VW-1 through
VW-4 contained reported TPHg concentrations ranging from 6,600 to 110,000 milligrams
per cubic meter (mg/m?), respectively, as reported in Table 5. Air samples analyzed for
BTEX components from wells VW-1 through VW-4 ranged from less than the detection
limit of 0.5 mg/m® to 2,700 mg/m® benzene, 33 to 2,100 mg/m® toluene, 16 to 370 mg/m’
ethylbenzene, and 49 to 1,600 mg/m® total xylenes. With the exception of BTEX
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RESULTS OF LABORATORY ANALYSES

Soil Samples

Laboratory analyses of soil samples are reported in Table 3. Samples collected from borings
B-4, B-5 and B-6, located in the eastern, northern and western corners of the site,
respectively, and from boring B-7 located southwest of the northwestern service islands,
reported nondetectable concentrations of TPHg (less than 1 ppm) and BTEX (less than
0.0050 ppm). Laboratory analyses of soil samples collected from borings B-8 and B-9,
located in the immediate southern vicinity of the existing gasoline USTs reported
nondetectable concentrations of TPHg and BTEX in the samples collected at the depth of
10 feet, and minor concentrations of TPHg (up to 4.1 ppm), and nondetectable or minor
concentrations of BTEX (up to 0.26 ppm) in the samples collected at the depth of 5%z feet.
Laboratory analyses of soil samples collected from boring®#, located in the immediate
southeastern vicinity of the existing USTs reported 3,200 ppm-of TRHg and 0p 0 350 ppn
of BTEX in tire ‘sample eollected at the depth of 10 feet, and 16 ppm TPHg and up to 2.1
ppm of BTEX in the sample collected at the depth of 5%2 below the ground surface.

Laboratory analyses of composite soil samples collected from the soil stockpile SP1 reported
nondetectable concentrations of TPHg and BTEX. Laboratory analyses of composite soil
samples collected from the soil stockpile SP2 reported 110 ppm of TPHg, up to 12 ppm of
BTEX, and 0.13 ppm STLC lead. Corrosivity, ignitability and reactivity results were within
acceptable limits for disposal at BFI landfill. RESNA understands that, the soil stockpiles
were removed from the site and transported to BFI Landfili in Livermore, California by
ARCO’s contractor, Dillard Trucking Inc. of Byron, California, on November 16, 1992.

The results of soil samples analyses are summarized in Table 3, Cumulative Results of
Laboratory Analyses of Soil Samples from Borings. Graphic interpretations of TPHg in soil
at depths 4¥2-5% and 9Y:-10 feet are shown on Plates 19 and 20, respectively. Soil
concentrations of TPHg are also summarized in the geologic cross sections on Plates 11
through 14. Chain of Custody forms and copies of laboratory reports for soil samples are
included in Appendix G of this report.
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components, no volatile organic compounds (VOCs) were reported in air samples collected
during the long term test on VW-3, analyzed by EPA Method 8240.

During the long-term test on well VW-3, air samples were collected after 30 and 150
minutes of operation. Two samples were collected each time: one undiluted sample from
the extraction well on the vacuum side of the blower, and one sample diluted with fresh air
on the pressure side of the blower. The air samples collected after 30 minutes contained
a reported TPHg concentration of 12,000 mg/m™ and 3,500 mg/m’, respectively. The air
samples collected after 150 minutes contained a reported TPHg concentration of 15,000
mg/m’, and 3,400 mg/m’, respectively.

Analyses for organic lead, which were performed on the charcoal air-sampling tubes
reported an average lead concentration of 0.067 micrograms per sample tube. For an air
sample volume of 0.71 cubic feet, this mass corresponds to a calculated vapor-phase lead
concentration of about 3.3 x 107 mg/m* lead.

Laboratory results for the air samples collected during the VET are summarized in Table
5, Laboratory Analyses of Air Samples. Individual laboratory reports and chain of custody
records are contained in Appendix H.

DISCUSSION OF RESULTS

Hydrocarbon-Impacted Soil

The presently interpreted extent of hydrocarbon impacted soil beneath the site is presented
on the Geologic Cross Sections, Plates 11 through 14, and TPHg Concentrations in Soil
Contours, Plates 19 and 20. The gasoline impacted soil appears to be limited to the
southern portion of the site. The highest concentrations of hydrocarbons in soil appear to
be in the immediate southeastern vicinity of the existing UST pit, and in the southern
vicinity of the northwestern service islands.
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Hydrocarbon-Impacted Groundwater

Groundwater in the shallow aquifer beneath the southern and southwestern portions of the
site has been impacted by gasoline-related hydrocarbons as evidenced by laboratory
analytical results of water samples collected from groundwater monitoring wells MW-1 and
MW-3,

Soil Vapor Extraction Test

VET Air Flow Rate Results

Based upon VET data, relatively moderate to large air flow rates (55 to 92 SCFM) could
be extracted from vapor extraction wells VW-1 through VW-4 at moderate peak applied
vacuums of 48 to 52 inches WC. This data appears to be indicative of air flow through
relatively moderate to low permeability soils (clayey sands to silty clays) encountered at the
site.

To evaluate air flow characteristics from each well, air flow rates were converted to
standardized flow conditions (scfm, atmospheric pressure and temperature) and plotted
versus wellhead vacuum. Wellhead air flow characteristic graphs are presented in Appendix
I. Using linear regression techniques, a straight-line was fit to the data from each well.
Correlation coefficients (R-SQ) for these regression equations were about 0.99 {optimum
is 1.0) suggesting a good fit, however, the graph would most likely exhibit an exponential
curve if there was more data in the higher vacuum range. These linear regression lines
generally overestimate air flow rate data at higher applied vacuums. However, in general,
the graphs can be used to predict if higher applied vacuums will achieve higher air flow
rates, or if air flow from the well has reached a plateau with respect to further increases in
applied vacuum.

All vapor extraction wells tested (VW-1 through VW-4) continued to exhibit an increase in
extracted air flow rates with an increase in the applied vacuum. These results indicate
greater air flow rates can be extracted by applying a higher vacuum on the well, however,
the maximum sustainable well field could not be determined due to the limitations of the
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L.C. engine and the blower. Engine efficiency is dependent on an optimum air to fuel ratio
(approximately 14:1). Fresh air dilution of extracted vapor will occur to achieve the
optimum ratio. This reduces the amount of air flow that can be extracted from the well.

Wells VW-2, VW-3, and VW-4 exhibited similar wellhead air flow characteristic curves,
indicating that the wells were screened in similar soils (clayey sands). Well VW-1 exhibited
lower air flow rates (55 scfm) at similar applied vacuums (50 inches WC), in comparison
to 75 to 91 scfm at other wells.

VET Air Sample Results

Low to moderate concentrations of TPHg in extracted vapor (6,600 mg/m’, 14,000, and
15,000 mg/m3) from wells VW-1, VW-2, and VW-3 appear to be consistent with the
nondetectable (< 1ppm TPHg in soil in VW-1) to low concentration of TPHg in soil borings
B-7/VW-1, B-8/VW-2, and B-9/VW-3. Air samples collected from VW-4 reported the
highest concentrations of TPHg (110,000 mg/m®). This result is consistent with the high
concentrations of TPHg in soil samples (3,200 ppm) collected from soil boring B-10/VW-4.

The diluted influent samples collected at well VW-3 after 30 and 150 minutes of engine
operation reported similar concentrations (3,500 and 3,400 mg/m’, respectively). Based
upon undiluted influent concentrations of 12,000 and 15,000 mg/m’, respectively, the
dilution ratio ranged form 1:2.43 to 1:3.41 (volume of vapor to volume of dilution air),
respectively, for the engine to achieve the required air to fuel ratio.

Reported benzene concentrations from vapor extraction wells VW-1 through VW-4 ranged
from less than the detection limit of 0.5 mg/m® from well VW-1, to 2,700 mg/m’ from well
VW-4. The percentage of benzene to TPHg in extracted vapor was on the order of 2.5 to
3 percent in most cases. The exceptions to this were samples collected from VW-1 after 60
minutes (less than 0.1 percent), and the effluent sample from VW-3 after 30 minutes (4
percent). The low percentage of benzene extracted from VW-1 may indicate a more
weathered source of hydrocarbon. Effluent samples collected at the outlet of the L.C. engine
after abatement indicate a 98.9% destruction efficiency for TPHg, and 98.5% destruction
efficiency for benzene.
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VET Hydrocarbon Removal Rate Estimates

Initial hydrocarbon removal rates were estimated from well-head flow rate and vapor
concentration data obtained during the VET. These removal rates are summarized for each
well in Table 6. Based upon vapor-phase TPHg concentrations of 6,600 to 110,000 mg/nr’,
and corresponding well-head air flow rates ranging from 60 to 81 scfm, initial TPHg removal
rates from wells VW-1 through VW-4 were projected at 35 to 741 pounds per day
(approximately 5.7 to 119 gallons per day), respectively. These initial removal rates typically
decrease rapidly with time, depending on site-specific conditions.

VET Radius of Influence Estimates

Utilizing induced vacuum and distance measurements obtained during the VET, an effective
radius of influence (ROT) was estimated for the vapor wells at the site. The effective radius
of influence has been defined as the radial distance from a vapor extraction well at which
recorded vacuum levels suggest that subsurface air flow occurs and is presumed to be
sufficient for remediation. Most radius of influence concepts assume that subsurface air
flows through homogeneous and isotropic soils and that short-circuiting effects are neglected.

Methods for estimating an effective radius of influence vary due to the complexity of
modeling the vapor extraction process, subsurface stratigraphy and changes, and limited
case-study information. Air-modeling studies conducted by others suggest that the distance
from the extraction well at which 1 percent of the applied well-head vacuum occurs can be
interpreted as an effective radius of influence [Chevron, 1991]. This method is based upon
theoretical model predictions which project that roughly 90 percent of the total air extracted
from the well flows through soils within the radius of influence when a 1% cut-off is used.

Moderate well-head vacuums (48 to 52 inches WC) were applied to the vapor extraction
wells VW-1 through VW-4 during the VET. Using predictions from the Chevron theoretical
air flow models, the radius of influence would be estimated as the distance at which an
induced vacuum of about 0.4 to 0.5 inches WC (1% of the extraction well vacuum) is
measured at the observation well. For this site, radius of influence was interpreted using
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the Chevron method: 1% of the applied well vacuum in estimating ROI.  Graphical
representation of the radius of influence data is shown in Attachment L

Normalized induced vacuum impact, i.e., percent of applied vacuum is equal to the ratio of
the observation well vacuum to the applied vacuum at the extraction well, multiplied by 100,
is plotted as a function of distance from the extraction well. The effective ROI is then
computed for each well by fitting a straight line to the plotted data using regression
techniques and interpolating radial distance at which the cut-off vacuum (1 percent of the
applied vacuum) is observed on the straight line. Table 6 summarizes the estimated
effective ROI for each vapor extraction well.

For vapor well VW-1, since all observed induced vacuums were less than 0.5 inches WC,
data interpretation using a 1% cut-off indicates no reasonable radius of influence can be
determined from this information. MW-1, the closest observation well (35 feet away) saw
no vacuum impact due to lack of exposed screen above the water table. At best, this data
suggests that the radius of influence at VW-1 is less than 54 feet. Based on the soils
encountered at this site, and extrapolating from the data, the effective radius of influence
at VW-1 is most likely on the order of 10 to 30 feet.

For vapor well VW-2, data interpretation using a 1% cut-off would suggest an effective
radius of influence of approximately 40 feet. For vapor well VW-3, data interpretation using
a 1% cut-off would suggest an effective radius of influence of approximately 30 feet.

For vapor well VW-4, since all observed induced vacuums were non-detectable, or barely
detectable, no reasonable radius of influence can be determined from this information.
MW-3, the closest observation well {8 feet away) saw little vacuum impact due to lack of
exposed screen above the water table. At best, this data suggests that the radius of
influence at VW-4 is less than 33 feet, probably due to short curcuiting of air flow through
the tank pit.
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SUMMARY AND CONCLUSIONS
RESNA concludes the following, based on the results of this investigation:

0 The presence of gasoline impacted soil appears to be limited to the southern portion
of the site. The majority of hydrocarbon impacted soil at concentrations greater
than 100 ppm of TPHg appear to be in the southeastern vicinity of the existing UST
pit, and in the southern vicinity of the northwestern service islands, directly above
the local water table (approximately 7 to 12 feet below the ground surface) within
capillary fringe. The soil at the shallower depths (approximately 3 to 7 feet below
the ground surface) appears to contain low levels of gasoline hydrocarbons (1.6 ppm
to 16 ppm).

0 The lateral extent of gasoline hydrocarbons in the soil at the subject site has been
delineated to nondetectable levels of TPHg (less than 1 ppm), with the exception of
the southeastern portion of the site. The vertical extent of gasoline hydrocarbons
in the soil at the site has been delineated to nondetectable levels of TPHg at the
depths of approximately 10 to 19% feet below the ground surface.

0 Shallow groundwater, encountered at the site at depths of approximately 10 to 15
feet appears to be partially confined. Groundwater appears to be present in a
relatively thin (2 - 5% feet thick) layer composed of clayey sand underlain by sandy
clay.

0 The lateral extent of gasoline hydrocarbons in the groundwater has been delineated
at the site to less than 50 ppb of TPHg with the exception of the southern and
southwestern portions of the site.

0 Information obtained through the environmental records search indicated that 13
impacted sites exist within a Y:-mile radius of the site. Tank leaks were reported at
BP, former Shell and Unocal sites located in the immediate vicinity of ARCO
Station 6041 (across Village Parkway and Amador Valley Boulevard), which might
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have contributed to the petroleum hydrocarbons detected in the soil or groundwater
beneath the subject site.

0 Laboratory results of air samples and field organic vapor measurements collected
from vapor extraction wells VW-1 through VW-4 during the VET indicate that
petroleum hydrocarbons exist in the area of the northwest service islands and south
of the tank pit. The highest vapor concentrations were found in the vicinity of VW-
4.

0 Vapor extraction appears to be a viable soil remediation alternative for the
remediation of gasoline hydrocarbons from onsite soils. Effective ROI's ranged from
approximately 10 to 40 feet during the VET. These ROI’s are consistent with the
clayey sands known to exist at the site. These ROI's can be achieved at a moderate
applied vacuum of 50 inches WC and an air flow ranging from about 60 to 81 scfm
at each vapor extraction well.

0 Air samples collected from the wells contained TPHg concentrations ranging from
6,600 to 110,000 mg/m®. Benzene comprises roughly 2.5% to 3% of gasoline
volume.

0 Initial hydrocarbon removal rates were estimated to range from 35 pounds per day

(Ib/day) in VW-1 at 55 scfm to 741 Ib/day in VW-4 at 75 scfm (6 to 119 gallons per
day), based upon wellhead flow rate and vapor concentration data obtained during
the VET. These initial removal rates typically decrease rapidly with time, depending
on site specific conditions.

LIMITATIONS

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

DISTRIBUTION
It is recommended that copies of this report be sent to the following regulatory agencies:

Mr. Scott Seery
Alameda County Health Care Services Agency
Department of Environmental Health
80 Swan Way, Room 200
Oakland, California 94621

Mr. Richard Hiett
California Regional Water Quality Control Board
San Francisco Bay Region
2101 Webster Street, Suite 500
Oakland, California 94612
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISION LTR DESCRIPTION MAJOR OMSION LTR DESCRIPTION
Well~graded gravels or Inorganic silts and very
GW |gravei-sand mixtures, M fine sands, rack flour,
little or no fines. L silty or clayey fine sands,
or clayey sitts with slight
Poorly—graded graveis or plasticity.
GI‘;»:IVDE L GP gravel—sand mixtures, EIINILSS -
little or no fines. Inorganic clays of low to
GRAVELLY CLAYS CL |mediwm plasticity, gravelly
SOLs GM |Sitty groveis, grave—sand— LL<30 cloys, sandy clays, silty
silt” mixtures. cloys, lean clays.
e Clayey gravet, gravei—sandi oL Organic silts and orqanic
—clay mixtures. silt=clays of low plasticity.
COARSE— FINE— %
GRAINED Well-graded sand or GRAINED lnorganic silts, micaceous
SOILs SW |gravelly sands, little or SOILS MH |or dictemaceous fine
no, fines. sanay or silty soils,
SAND = — > SILTS elgstic silts.
AND SP aorty—grade sands or AND 1 = .
i it norganic clays of high
SANDY ELOﬂ?ngs-scnds. ittle or CLAYS CH plasticity, fat clays.
SCILS LL>S0
E . Qrganic clays of mediumn
SM Silty sands, sand-siit OH |to high plasticity. organic
mixtures. . silts.
SC |[Clayey sands, sand-—clay HIGHLY ORGANIC SOILS pPT |Peat ana other highly
mixtures. | organic soils.

sample

il B m— —

Depth through which
sampier is driven

Reilatively undisturbed

No somple recaovered

Static water level
observed in well /boring

\V4 Initigl water level
= observed in boring
S-10 Sample number

Bentonite

»
>
[

[ o]
AL . E
o L, q

.

P.1.D.

Sand pack

Neat cement

Caved native sail

Blank PVC

Machine—slotted PVC

Photoionization detector

Stratigraphic contact

Gradoticnal contact

Inferrad contoct

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

FALLING 30 INCHES TO DRIVE THE SAMPLER THROUGH EACH & INCHES

OF AN 18=-INCH PENETRATION.
GRADATIONAL AND INFERRED CONTACT LINES SEPARATING UNIMTS ON THE

LOG REPRESENT APPROXIMATE BOUNDARIES ONLY.

MAY BE GRADUAL. LOGS REPRESENT SUBSURFACE CONDITIONS AT THE

BORING LOCATION AT THE TIME OF DRILLING ONLY.

ACTUAL BOUNDARIES
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Depth of boring: 18 feet Diameter of boring: 12 inches Dote drilled: __10/26/92
Weil depth: 15 feet Material type:  Sch 40 PVC Casing diomater; 4 inches
Screen interval: 8-1/2 to 15 feet Filter pack: #3 Sand Slot size: 0.020—inch
Drilling Company: Exploration GeoServices Driller: John, Mike, and Dan

Method Used: Hollow—Stem Auger Field Geologist: Barbora Sieminski

Signature of Registered Professionn’::w/f_‘é_-':?_ﬁ.,_.,ﬁﬂ_‘__
Registration No.:RCE 044600 State:_ CA

T
DeptH Sample| = USCS - Wall
2 Mo. § F:D- Code Diggerijaion Const.
. Asphalt—covered surface.
- 0 Asphall (4 Inches], v ¥
GP Sandy aravel, groy, damp, dense: baserock. A
CL Sandy ciay, brown, damp, medium plasticity, stiff, o b
L 2 SP Sand, fine— to medium=—grained, light brown, damp, L8 8 by
medium dense: with roots. v vj
vwl
v v
L 4 Ivﬂ' J'.TU
F ™ =3
& A
s EILY vi |9
B CL Sondy clay, brown, domp, medium plasticity, stiff. I

- :
200 ; MV Y - . "

L 10 A NM LY SC Clayey sand, fine— to coorse—groined, dork groy mottled - =

5 =i white, moist to wet, medium dense; sand composed |““F 7
5= & | M of gypsum crystals &

L 124 8 L

5 w

L 14 513 i NM Decreasing clay. R
5—15, 3 CL Sandy clay, trace gravel, brownish—gray, domp, medium

- 16 ] B plasticity, stiff.

7
8 | NM
- 18 o
Total depth = 18 feet.

- 20 NM = Not meosured due to OVM failure
5’?5"5 LOG OF BORING B—4/MW-4 | PLATE
HVESE avaa ARCO Service Station 6041
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Depth of boring: 20—-1/2 feet Diameter of boring:__12 inches Date drilled: _10/26/92
Well depth: 18 fest Material type: Sch 40 PVC Casing diameter; 4 inches
Screen interval: 11 to 18 feet Filter pack: #3 Sond Slot size: 0.020—inch
Drilling Company: Exploration GeoServices Driller: John, Mike and Dan

Method Used: Hollow—Stem Auger Field Geoclogist: Barbara Sieminski

Signature of Registered Professionala;ééz;z—y\

Registration No.:RCE 044600 State:  CA

oy
HH Sampla F ; UsSCs Description Well
Dep No. % P.1.D. Cada criptio ol
Asphaolt—covered surface.
- 0+ Asphalf [ inches]. o
GP Sondy gravel, gray, domp, dense: boserock. e (110 3
CL Sandy clay, dark brown, damp, medium plosticity, hard. Aol
. rvl P9
',-vv .rvv
v
- 4 - vy i'v'ﬂ
'p'v'? ?’v‘D
8 . v v
= §_5.5 18] nm Increasing sand. ’v: :v:
25 sSC Cloyey sand, fine—grained, dark groy, damp to moist, e] [
dense. Al 4
Y =3
- 8 -S—B 5 g Maist. vv v
’ }g NM CL Silty clay, black, damp, medium plosticity, very stiff. 1 |¥
5 E |
11 v Moist, with gypsum crystals. y
12 S-11. 180 NM = Color change to dark gray o
F T 15 v i 1
8 SC7(31. Clayey sand, fine— to medium-—grained, trace gravel, ) o
S5—-13. 10| NM brown, wet, dense; interbedded with sandy clay, X o
- 14 - 20 brown, moist, medium plasficity, very stiff. i ol
7 %
SO 8| 11
o1 g 13 )
oL Sandy clay, trace gravel, damp, brownish—gray, medium |
- 18 - plasticity, very stiff.
5
L 20 _5—19. a| NM
15
Total depth = 20-1/2 feet.
NM = Not measured due to OVM failure

R'SHA LOG OF BORING B-5/MW-5 PLATE
-/ ARCO Service Station 6041

Working lo Restore Naturs 7249 Village Parkway 5
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Depth of boring: 19—1/2 feet Diameter of boring: 12 inches Date drilled:_ 10/26/92
We!ll depth: 16_feet Material type:  Sch 40 PVC Casing diameter: 4 inches
Screen intervai: 10 to 16 feet Filter pack: #3 Sand Slot size: 0.020—inch
Crilling Company: Exploration GeoServices Drilier: John, Mike, and Dan

Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professionot~7—= 2 > rz s
Registration No.:RCE 044600 Sfate:  CaA

L
| tH Sump!e F USCS rintion Well
pep No. gg Ribed: Code Descripno Const.
Asphalt—covered surface.

SR —Asphglt {4 inches), v
GP Sandy grovel, gray, damp, dense: baserock. & ?'j
cL Sandy clay, dark gray, damp, medium plasticity, stiff. o i &

- 2 A

v v
A
SM Silty sand, fine— to medium-—grained, gray, demp, A RS
- 4 - medium dense. vl [v
'vv Ir?
6
5-5.5 61 NM 'vv ?v
B 5‘ = E F ¥ F‘
v
CL Silty clay, black, damp, medium plasticity, very stiff; with il A
g gypsum crystals. R
- 10 9 With sand. i
5—10 12| NM Maoist. 4]
18 E:SC;”CL Clayey sand, fine— te medium—grained, brownish—gray, 1+
L 12 4 al — 7 wet, medium dense, interbedded with sandy clay, 2 ol
5—12 5| NM brownish—gray, moist, medium plasticity, stiff. &5
&
- 14
=—15 o
L 16 - : 9| NM CL Sandy clay, trace fine grovel, brownish—gray, damp,
15 medium plasticity, very stiff.
- 18 6
S—18.59 12| NM
13
L 20 4 Total depth = 19-1/2 feel.
NM = Not measured due to OVM fdilure
F'SHA LOG OF BORING B-6/MW-6 | PLATE
A [l ARCO Service Station 6041
Working fo Restors Nature 7249 Village Parkway &)




Depth of boring:
Well depth:
Screen interval:
Drilling Company:
Method Used:

11 feet

9-—1/2 feet

4 to 9-1/2 feet

Exploration GeoServices Driller: John and Mike

Diameter of boring: 12 inches Date drilled: __10/27/92
Material type: Sch 40 PVC Casing diameter: 4 inches
Filter pqck: 3/5- Pea Gravel Slot size: 0.100—-inch

Hollow—Stem Auger

Field Geologist: Barborg Sieminski

Signature of Registered Profession
Registration No.:RCE 044600 State: CA

Sample| * USCS T Well
apth : Descripti
aep No. c% Code piion Const.
Asphalt—covered surface.
- O 4 Asphalt (4 inches). =
GP Sandy aqravel, qragy, damp, dense: bgserock. ’v‘? &
CL Sandy clay, dark gray, damp, medium plasticity, stiff. I A
- 2 - v ¥
L 4 - sc Clc;yey sa;wd. ﬁn.e.—gruinéd, dark qrcy,'damp,'mediu::n —
dense; obvious product odor. =
5 L
5-55 8 i
L & - 1 1
8 Lt
CL Silty clay, black, damp, medium plasticity, hard; notice— | L4
L 8 - 10 able product odor. T
L 104ds-10 g Color change to dark gray, with gypsum crystals, moist. <
11
) Total depth = 11 feet.
L 12
- 14 4
L 16 -
=18 -
- 20 -
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Depth of boring: 11 feet Diameter of boring: 12 inches Date drilled: _10/27/92
Well depth: __ 9-1/2 feet Material type;_ Sch 40 PVC Casing diameter; 4 inches
Screen intervai: 4 to 9-1/2 feet Filtter pack: 3/8" Pea Gravel Sjot size: 0.100—inch
Drilling Company: Exploration GeoServices Driiler: John and Mike

Method Used: Hollow—Stemn Auger Field Geologist: Barbara Sieminski

Signature of Registered Prefession
Registration No.:RCE 044600 State:  CA

__E N N T E__h TR NE T N e N O I I e e .

[ 2]
Sample| ¥ USCS D Tt Well
Depth No. ﬂ_o: P.1.D. Code escription Const.
Asphalt—covered surface.
o O e Asphalt {4 inches). - -
GP Sandy gravel, gray, domp, dense: baserock. ?v‘" ?v“
CL Sandy clay, dark gray, damp, medium plasticity, stiff. fy i
L 2 i d
4 sSC : Clc.yey scn-1d. fin_e-—-grcinéd, dorl-: grcy.-domp,.mediur}n —1
dense; obwvious product odor. G ol
$-55 g 749 .
r 67 G ::
. CL Silty clay with gypsum crystals, black, damp, medium _'":':'f::'
- 8 4 10 plasticity, hard; ncticesbte product oder. :
5-8.5m 16 41 t 4
23 ] _ A+
L 104 5-10 1% 11 Increasing gypsum crystals, moeist.
11
- Total depth = 11 feet.
- 14
L 16~
- 18 =
20 4
E" LOG OF BORING B-8/VW-2 PLATE
) ARCO Service Station 6041
Working tv Rostors Nature 7249 Village Parkway 8
PROJECT 60006.04 Dublin, California




Depth of boring: 1t feet Diameter of boring:_ 12 inches Date drilled: _ 10/27/92
Well depth: _ 9—1/2 feet Material type: __ Sch 40 PVC Casing diameter; 4 inches
Screen interval: 4 to 9-1/2 feet Filter pack: 3/8" Pea Grovel Slot size: 0.100-inch
Drilling Company: Exploration GeoServices Driller: John and Mike

Method Used: Hollow—Stem Auger Field Geologist: Barbara Sieminski

Signature of Registered Professionag’éém‘_—._

Registration No.:RCE 044600 State:_ CA

noticeable  product odor.

8
- 104 5-10 g| 55
12 With aypsum crystals, maist,

w

Sample| * USCS ‘ntion Well

Deptt s § P.1.D. e Descriptio Const.
Asphalt—covered surfoce.

L0 S —_ Asphail (4 inches]. kO
GP Sandy aravel, gray, damp, dense: baserock. A =
CcL Sandy clay, brownish—gray, damp, medium plasticity, stiff.rvv' 1']

- 2 b i
-  mMm
sC Clayey sand, fine—grained, dark gray, damp, medium :

L 4 - dense; cbvious product odor. =

. L

S=-55 2| 329 1 -

- 6 1 11 =

- 8 [ cL Silty clay. derk gray, demp, medium Lﬁlnst’u:]t}-,—veryqifg ::

| 12 Total depth = 11 feet.
- 14 <
= 16 -
i
20 -

|

LOG OF BORING B-9/vW-3
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Depth of boring: 11 feet Diameter of boring: 12 inches Date drilled:__10/27/92
Well depth:__ 9-1/2 feet Material type:  Sch 40 PVC Casing diometer; 4 inches
Screen interval: 4 to 9-1/2 feet Filter pack: 3/8 Pea Gravel Slot size: 0.100—inch
Drilling Company: Exploration GeoServices Driller: John and Mike

Method Usad: Hollow—Stem Auger Flald Geologist: Barbara Sieminski

Signature of Registered Profass?on%

Registration No.:RCE 044600 State: ca

T _ N T N N I - S - - S @ R - e e e - -

Sample z USCS ; Well
1
DeptH No. g P.1.D. Coda Description Const.
Asphaolt—covered surface.
- 0 Asphalt (% inchesJ.
GP Sandy grovel, groy, damp, dense: baserock. & &
CL Sandy clay, dark gray, damp, medium plosticity, stiff. & Fv
- 2 7 r Y R
- 4 = = - —
5 sC Cloyey sand, dork groy, damp, medium dense; obvious 1
JS—S.S 5| 880 product odor, + 4
o 10 &
L. 5] {1
8 oL | Sandy clay with gypsum crystals, dark gray, damp, low |t
- 104 S—-10 10 556 plasticity, very stiff; obvious product odor.
11 Increasing gypsum_crystals. moist.
Total depth = 11 feet.
L 124
L 14
& 16 -
- 18 o
L 20 -
R- LOG OF BORING B—10/VW-4 | PLATE
- J ARCO Service Station 6041
Worling to Restors Nature 7249 Village Parkway 10
PROJECT 60006.04 Dublin, California




340

335

325+

ELEVATION IN FEET ABOVE MEAN SEA LEVEL

»
A CROSS SECTION A
c-¢ mﬁﬁﬂ%ﬂﬂﬂﬂ
©
z | § " 1]
S I < : 3
& § Gravel with Sand al: ] e 7
3 ™ and Clay: boserock @ & z
& & 3 3 3 =
T L5 & g |

_c/sunuytumtymw e =~
g e ——

EXPLANATION

100 J*" Line of squal concentrotion of TPHg

in scfl In parta per milllen (ppm)

R - g v e e

= Well casing

= = Well screen
= Boring

Y. = Initicl water level In boring

i

__—?-—_*:fi—w_w_!m_dr?_:_‘__r ¥ - Static water level In wal (12/14,/92)
g Sandy Clay with Gravel
<19
315
Approximale Horkzontal Scale
20 10 (1] 20 40
e —
faet
Approximote Vertical Scale
10 5 0 10 20
el —
Toet
R"NA QEOLOGIC CROSS SECTION A-A’ PLATE
ARCO Service Statlon 6041 71
Worlking fo RBestore Flafure 7249 Village Parkway
PROJECT 60006.04 Dublin, California




FEXPLANATION

100 = = Line of equal concentration of TPHg
In soll In parts per million (ppm)

CROSS SECTION 3-2%'1 = analyzed soll sample showing
cross sEcToN s

o-c on of TPHg In ppm
ti{ FIJ T I = Wall cosing
B é § ” § B’ T = wail screen

h it + 7 o + T+
340— S Fy 3 m Grave! with | ] = Horing

£ £ " 7 Sand end Clay: baserock 5- Sandy Gravel; baserock %

@ o / I 5 Y o initial woter level in boring

335+ 8

¥ = Stotic water level In well (12/14/92)

325

_r-'f—— —_—

Sandy Clay with Gravel

ELEVATION IN FEET ABOVE MEAN SEA LEVEL
:
g
=
a
f=4
3
3
5
a
g
a

395 Approximate Horizontal Scale
20 10 0 20 40
ey ——

faat
Approvdmate Vertical Scaole
10 G 1] 10 20
—_—
faat
”"NA QEOLOGIC CROSS SECTIONS B-B’ PLATE
ARCO Service Station 6041
Werking to Resters Nature 7249 Village Parkway
PROJECT 60006.04 Dublin, Californla




340

Pro]. B—7/YW—1

CROSS SECTION

C.I

CROSS SECTION
B-B

<

330—

<1

320

ELEVATION IN FEET ABOVE MEAM SEA LEVEL

J15—

| B W R
Silty te Sandy Clay
__1_____:____:-1_.___

Clayey Sond
R R s AT

Sondy Clay with Gravel

EXPLANATION

100 — = Line of equal concentration of TPHg
In sofl In parts per million (ppm)

i l = Loboratory ann?rud soil somple showing
concenirotion of TPHg In ppm

Well cosing

Well screan

i
1l

= Boring

E = [nitial water level In boring

¥ = Stotic woter level In weil (12/14/02)

Approximale Horizontal Scale
20 10 a 20 40

e ——

foat

Approximate Vertical Scale

10 & 0 10 20

— e ——

oot

RESNA

fte Restore Malure

PROJECT

60006.04

QEOLOGIC CROSS SECTION C-C'
ARCO Service Station 6041
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Dublin, Callifornia
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CROSS SECTION
A—|~A'
D D’
« 0
: :
340 ? S5
§ = :
335 g 44— - ——— — —Tp e e -
~~a .o — Sandy Cloy Sandy Gravel; Baseorock
é ————————— LR e e A
@< Siity to Clayey Sand - JE. 14
—334) § e e e ————— o —— — — -z —————
h 4 smy ¢y o] {
| 205 —‘—’@'— —————————————— ——— !_.L<1
E T Clayey Sand Vi
z T .
e N Ay z—— 1
B Sandy Clay i i
ﬁ < 9
315

EXPLANATION

<1 * = Labo; o eof] sample showing
mncMon%Hg In ppr:

= Well sasing

L o

- = Well screen

= o

1

= Baring

¥ = Inftial water level In bering
¥ = Ssictic water level In well (12/14/62)

Approximate Horizontal Scale
20 10 o 20 40

e ————

feet

Approximate Vertical Scale
10 5 0 10 20

e e—
foat
Rggﬁﬂ GEOLOGIC CROSS SECTION D-D' PLATE
ARCO Service Statlon 6041 14
Working to Restore Nature 7249 Village Parkway
PROJECT 60006.04 Dublin, California




™ |

£ &\
— SERVICE
(( ISLANDS 54 76
—56 woily
<{\ -
< r
R4

EXPLANATION

324
'75"-= Line of equol elevotion of groundwatser
in feet above mean sea level {MSL}

32476 = Elevation of groundwater in feet cbove MSL,

WASTE=-0IL TANK
F \

/ .

UNDERGROUND

STORA!?E TANKS

— 7
324.70 ;77” /1
e
L

~
~
$ \
MW—5 APPROXIMATE SITE BOUNDARY
FORMER
UNDERGROUND

\\
.

\

Fuel Spill
{9—25-90)

{

Approximate Scale

QOctober 26, 1992 40 20 0 40 80
e T —
M-8 = Grounawater monitoring weil feet
{RESNA, September 1991 and October 1992}
Source: Modified from plon supplied by ARCO,
=/ /) GROUNDWATER GRADIENT MAP |PLATE
=V ARCO Service Station 6041
Worldng to Restore Nature 7249 Village Parkway 15
PROJECT 60006.04 Dublin, California




O AN N G A e W

el N S R A

324
80\: Line of equai elevation of groundwater
in feat above mean sea level {MSL)

324.85 = Elevotion of groundwater in feet above MSL,
November 10, 1992

MW—6
9 = Groundwoter monitoring well
(RESNA, Septerntber 1991 and October 1992)

MW—S APPROXIMATE SITE BOUNDARY

FORMER  924.85
UNDERGROUND

WASTE~OIL TANK APppRe,,
/ GRODJRECHOL‘}M(;E
(NOVEL,J,:‘;’WATER o
6 or 10’ 7 s W

Fuel Spill 9
(gfzsgbcy'b'l"

{ % s

Approximate Scale

feet

Source: Modified from plan supplied by ARCO.

SBESHA

Working to Restore Nature

PROJECT 60006.04

GROUNDWATER GRADIENT MAP
ARCO Service Station 6041
7249 Village Parkway
Dublin, California

PLATE
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SN R

AN IR IR EN & N N N = AR EE B e

-

ERVI&
D

S
W—1

325
80. Line of aqual alevation of groundwater
in feet above mean seq tevel (MSL)

UNDERGROUND \
STORAGE TANKS .
SEMYCE
IS

-
-
0‘5/ MW=5 N APPROXIMATE SITE BOUNDARY
A FORMER 52570
32413 UNDERGROUND o~
«'—3‘» . WASTE—OIL TANK ™)
y Q 7
$ |
& E 3
» \ ©
~ | v\
, o
e \ o\
c‘:\_‘ o
“"\ \ BUILDING \ \ | B
o~ o W
MW—6 l o
5.81 M

NG

325.81 = Elevation of groundwater in feet above MSL, Approximate Scale
December . 14, 1982 .
W6 40 20 0 40 80
= Groundwoter monitoring well @
{RESNA, September 1991 and October 1992) feet
Source: Modified from plan supplied by ARCO.
%ﬁ% GROUNDWATER GRADIENT Map |PLATE
=4 LA ARCO Service Station 6041
Working to Restore Nature 7249 Village Parkway 17
PROJECT 60006.04 Dublin, California




-

am e

G . T .

Y N W A I B O Em e

SHOPPING CENTER

-l

EXPLANATION

325
2 e Line of equal elevation of groundwater
In fest obove mean sea levei (MSL)

327,08 = Elevation of groundwater In feet above MSL,
Novemnber 10, 1892

G = Groundwater monitoring well
installed by RESNA

@ = Groundwater monftoring well
Installed by OTHERS

(CURRENTLY
\ ol cm{ems) MW—1
324.79

Mw--1 MW—4
/ 324.95 N 325.02+

Q = Recovery well

» = groundwater elevations for MW—3 and MW—4 were
not used due to anomalous water lovel recdings

o8 = RW—1 was not measured

All property iines & well Jocations are approximate

Approximate Scale

40 20 o] 40 80

fout

Source; Modifled from plan supplled by ALTON GEOSCIENCE

LOCAL GROUNDWATER GRADIENT MAP PLATE
ARCO Servico Statlon 6041 18
Working to Restsre Natere 7249 Village Parkway

PROJECT 60006.04 Dubliin, California




-
~
. \
o€ M5 \ APPROXIMATE SITE BOUNDARY
ST FORMER
< UNDERGROUND
%
< WASTE-QIL TANK
S
?g?
F
- AN
AN
NW—g \
& <
AN

£
= SERVICE ™~ Fuel Spill
< ISLANDS UNDERGROUND (onzm00)
Cy L& STORAGE TANKS
2 32y o
<

‘\0 = Lina of equal concantration of TPHg
- in scil in parts per miliion {ppm)

18 = Congentration of TPHg in soil at
depths between 4.5 and 5.5 feet, in ppm

40 20 0 40 80

MW—6
& = Grounuoter, monitorng vel T e e——

(RESNA, September 1991 and Ottober 1992)

Source: Modified from plan supplied by ARCO.
NS = Not sampled

CONCENTRATIONS OF TPHg IN SOIL |[PLATE
AT DEPTHS OF 4.5 TO 5.5 FEET
ARCO Service Station 6041 19
7249 Village Parkway

PROJECT 60006.04 Dublin, California




PP

R @l L4 WA e By e

-
-
‘\0@:‘ B—5/ MW~5 N \ APPROXIMATE SITE BOUNDARY
3 FO
P
UNDERGROUND
& WASTE~OIL TANK

- . N

Fuel Spiil
s UNDERGROUND > o
%‘ STO GE TANKS (8-25-90)

-
R f“ ;;
/% ’0” Iy,
2. ‘%JL_; __,
A2 OB_Q,G}\W

EXPLANATION

Line of equai concentration of TPHg

A 00:
— in soil in parts per milion {ppm)

3,200 = Concentretion of TPHg in soil at
depths between 9.5 and 10 feet, in ppm

-

Approximate Scale

Wy
= Boring/vopor extraction weli
(RESNA, October 1992} 40 20 0 40 80

B-6/ e — T

fest

MW—6
G = Groundwoter monitoring well
(RESNA, September 1991 and Cctober 1982)
Source: Modified from plan suppiied by ARCO.

NS = Not somplad

CONCENTRATION OF TPHg IN SOIL PLATE
AT DEPTHS OF 9.5 TO 10 FEET

zr to M@@ Nature ARCO Service Station 6041 20
7249 Village Parkway
PROJECT 60006.04 Dublin, California




-~
-~
/ \ | APPROXNATE SITE BOUNDARY

€ MW~—5
N FORMER <50

UNDERGROUND
< o5& WASTE-OIL TANK
?‘?‘0%&
]

e
- \
\
.-—-""—-_?——-'\\ \

\
n — \ 3
| R\’& \N \ Fueal Spill

L.
< :
-~ ISLAN_ © srogﬁs NS {9-25-90)
_%3 800 ERVICE M—4
< SLANDS
] 7

o
(

00- Line of tion of TPH i
— £ i?ngr:unggz?ércﬁanc::gsu :;)er:' gillion ?ppb) Approximate Scale
40 20 0 40 80
2,800 = Concentration of TPHg in groundwater
in parts per billion, November 10, 1992 e —
MW—8 o feat
= Groundwater monitoring well
(RESNA, September 1991 and QOctober 1992)
. Source; Madified from plan supplied by ARCO.
o SEY e g TPHg CONCENTRATIONS PLATE
A IN GROUNDWATER
king to Restore Nature ARCO Service Station 6041 21
7249 Village Parkway
PROJECT 60006.04 Dublin, California




- EE e W R . S .

i ad aed B

-
-
‘ &
& MW—5 APPROXIMATE SITE BOUNDARY
Kol <0.5 \
%0\3/ FORMER -
&S UNDERGROUND
<ﬁ":\ WASTE—OIL TANK
s
P??

XP Tl

\

Fuel Spill
{9—25—90)

00-;. j f al j
N R rounametor . ports. per oo, (aph)
280 = Concentration of benzene in groundwater Approximate Scale
in parts per billion, November 10, 1992
40 20 0 40 80
e — -
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TABLE 1
CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Station 6041
Dublin, California
{Page 1 of 2)

Date Well Depth to Water Floating
Measured Elevation Water Elevation Product
MW-1
09-20-81 336.56 1120 325.36 None
10-22-91 1148 325.08 None
11-27-91 11.27 325.29 None
12-1691 11.55 325.01 None
01-18-92 i1.37 325.1% None
02-21-92 9.13 32743 None
03-16-92 9,70 326.86 None
(4-24-92 100,20 326.36 MNane
05-15-92 10.46 326.10 None
06-09-92 10.73 325.83 Mone
17-28-92 11.04 33552 Nane
(18-24-92 11.32 325.24 None
09-09-92 11.54 325.02 Nane
10-26-92 11.80 324.76 MNone
11-10-92 11.74 324.84 Mone
12-14-92 10.77 325,79 None
MW-2
09-20-91 33480 9.22 325.58 None
10-22-91 9.06 325.14 None
11-27-91 0.48 32532 None
12-16-91 G376 325.04 None
01-18-92 .47 32533 None
02-21-92 T.02 327.18 None
03-16-92 T84 326,96 None
04-24-92 8. 326,46 None
05-15-92 8.62 326.18 None
06-09-92 888 325.92 None
07-28-92 9.38 32542 None
08-24-92 981 324.99 MNane
09-09-92 992 324.88 Nane
10-26-92 10.13 324.67 Nane
11-10-92 10.12 324.68 None
12-14-92 8.99 32581 None
MW-3
09-20-91 335.53 10.16 32537 None
10-22-91 10.48 325.05 None
11-27-%1 1047 325.36 None
12-16-21 10.25 32528 None

See notes on Page 2 of 2
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TABLE 1

CUMULATIVE GROUNDWATER MONITORING DATA
ARCO Siation 6041
Dublin, California
(Page 2 of 2) - v e

Date Well Depth o Water Floating

Measured Elevation Water Elevation Product
MW-3 cont.

01-18-92 33553 10.71 324.82 None
R2-21-92 8.68 326.85 None
03-16-92 891 326.62 None
04-24-92 9.14 32639 Nong
05-15-92 9.54 325.99 None
06-09-92 0,72 32581 None
07-28-02 10.15 325.38 None
08-24-92 10.42 325.11 None
09-.09-92 10.53 325.00 None
10-26-92 10.92 324.61 None
11-10-92 10.72 32481 None
12-14-92 3,78 32575 None

MW-4

11-10-92 334.22 9.58 324.64 None
12-14-92 .72 325.50 None

MW-5

11-10-92 33587 11.02 324.85 None
j2-14-92 10.17 335.90 None

MW-6

11-10-92 33554 11.03 32481 None
12-14-92 10.03 32581 None

Measurements in feet.
Wells MW1-through MW-3 surveyed on October L1, 1991 Wells MW-4 through MW-6 surveyed on November 12, 1992. Datum

is City of Dublin = (USGS)
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TABLE 2
VAPOR EXTRACTION TEST FISLD MONITORING DATA
ARCO Station 641
Dublin, California
Test Performed on November 10, 1992

Influent Air Stream from VW-1 Observation Wells
Flow Percent Concen- Applicd Influent Elapsed VW-2 VW-3 VWA MV/-1
(scfim) Oxygen tration Vacuum Temp. Time {min}
(% LEL) {at welihead) B [nduced  Induced Induced Induced
Vacuum Vacuum Vacuum Vacuum
55 15 30 50 50 0 0175 0.05 0.015 <001
37 15 a0 52 50 15 0.18 0.05 0015 <00l
NM 13 40 52 50 0 0.18 0.04 0.015 <001
NM 15 25 52 50 45 18 0.06 0.015 <0
49 NM NM 40 NM NM NM NM NM NI
42 NM NM 29 NM NM NM NM NM Nid
34 NM NM 20 NM NM NM NM NM NIA
26 NM NM 10 NM NM NM NM NM NI
DTW: (VW-1 DRY) DRY DRY DRY 11.74
Distance from Extraction Well VW-1 (Feet): 54 72 94 35

Well Screen Interval (FT BGS): 4.5-9.5 4.5-95 4595 4595 14-17.5

Screen [Teetd 3 5 5 5 1]

NOTES:

Applicd vacuum at welihead measured in inches of water column.

SCEFM : Air flow rate in cubic fect per minute standardized 10 atmospheric temperature and pressurc.
%LEL : Concenfralion measured as a percentage of the lower explosive limit of gasoline (62,500 mg/m”).
* : Biower Disengaged

NM : Not Measured or Recorded

FT BGS : Feet Below Ground Surface
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TABLE 2
VAFOR EXTRACFIION TEST FIELD MONITORING DATA
ARCO Station 6041
Dublin, Califomia
Test Performed on November 10, 1992

Influent Air Stream from VW-2 Observation Wells
Flow Percent Concen- Applied influent Flapsed ) VW-3 YW-1 TI-1
(scfm) Oxygen teation Vacuum Temp. Time (min)
(% LEL) (at wellhead) (*F} Induced  Induced  Induced Induced
Vacuum Vacuum Vacuum Vacium
92 9 20 48 50 0 0.02 1.25 (tR D <C.01
92 12 30 48 50 20 0.015 1.45 0.13 <{.01
81 12 30 42 50 35 0.015 140 0.13 <{.01
NM 7 20 4 50 50 0.02 1.40 0.12 <.t
69 NM NM 30 30 NM NM NM NM NM
54 NM NM 20 30 NM NM NM NM NM
35 NM NM 10 50 NM NM NM NM N
DTW: (VW-2 DRY)} DRY DRY DRY DLY
Distance from Dxtraction Well VW-2 {Feet): 53 21 54 )
Well Screen Interval (FT BGS): 4.5-95 4595 4.5-95 45-9.5 %
Approximate Exposed Well Sereen (Fect): 5 k) ] 5 (:
NOTES:

Applied vacuum at wellhead measured in inches of water column.

SCFM : Air [low rate in cubic feet per minute standardized to atmospheric temperature and pressure.
S%LEL : Concentration measured as a percentage of the lower cxplosive limit of gasoline (62,500 mg/m").
* . Blower Disengaged

NM : Not Measured or Recorded

FT BGS : Feet Below Ground Surface

? : No information available
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TABLE 2
VAPOR EXTRACTION TEST FIELD MONITORING DATA
ARCO Station 6041
Dublin, California
Test Performed on November 10, 1992

Influent Air Stream from VW-3 Obscrvation Wells
Flaw Perecent Conecen- Applied Influent Llapsed VW4 MW-3 TP-2 VW2 VW-1
(sclm) Oxygen tration Vacuum Temp. Time (min)
(% LEL) (at wellhead) ') Induced Induced Induced Induced Induced
Vacuum Vacuum Vacuum Vacuum Vacuum
79 10 40 50 50 Q 0.02 <0.01 <0.1 1.65 0.04
81 9.5 25 52 50 30 0.02 0.01 0.005 1.90 0.04
81 10 25 52 50 33 0(.025 <0.01 0.005 1.05 0.04
g1 NM NM 52 50 85 1.012 <{L01 <{.M 2.2 0.04
81 8 25 52 50 150 0.0z <0.0l <0.0§ 2.2 005
05 NM NM 40 NM NM NM NM NM NM NM
54 NM NM 30 NM NM NM NM NM N NM
41 NM NM 20 NM NM NM NM MM N NM
22 NM NM 10 MM NM NM NM NM NI NM
DTW: (VW-3 DRY) DRY 10.72 DRY DRY DRY
Distance from Fxtraction Well VW-3 (Feet): 33 19 22 2. 72
Well Sereen Interval (IFT° BGS): 4.5-9.5 4595 12-15 ? 4535 45495
Approximate Exposed Well Screen: 5 5 0 0 5 5
NOTES:

Applied vacuum at wellhead measured in inches of water column.

SCFM : Air flow rate in cubic feet per minute standardized 1o atmospheric temperature and pressure.
%LEL : Concentration measured as a percentage of the lower explosive limit of gasoline (62,500 mg/m’).
* : Blower Disengaped

NM : Not Measured or Recorded

FT BGS : Feet Below Ground Surface

? . No information available
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TABLE 2
VAPOR EXTRACTION TEST FIELD MONITORING DATA
ARCO Station 6041
Dublin. California
Test Performed on November 10, 1992

Influent Air Strcam from VW4 Obscrvation Wells
Flow Percent Concen- Applied Influent Elapsed VW-3 VW.-2 MW-2 11 MW-3
(scfm} Oxygen tration Vacuum Temp. Time (min}
(% LEL) (at wellhead) {‘'F) Induced  Induced Induced Induced Induced
Vacuum  Vacuum Vacuum Vactium Vacuum
NM 9 70 25" 50 35 <{.0} <0.01 <0.01 <{.01 0.07
n3 NM NM 40 50 30 <0.01 <0.01 <001 <0.01 D.07
75 p 75 50 50 60 NM NM NM NM NM
63 12 75 42 50 o <{L0l .01 <0401 <0.01 0.11
52 NM NM 30 50 NM NM NM NM NIM NM
39 NM NM 20 50 NM NM NM NM NI NM
22 MM NM 14 50 NM MM NM NM NM NM
DTW: (VW-4 DRY) DRY DRY 10.12 DRY 10.72
Distance from Extraction Welt VW-4 (Feet): 33 53 47 30 8
Well Screen lnterval (FT BGS): 4.5-9.5 4595 4595 10.5-14 ? 12-15
ip_prﬂximalc Exposed Well Screen {Feer}: § b 5 0= 0 0

NOTES:

Applied vacuum at wellhead measured in inches of water column.

SCFM : Air flow rate in cubic {eet per minute standardized o atmospheric temperature and pressure.
%LEL : Concentration measured as a percentage of the lower explosive limit of gasoline (62,500 mg/m®).
* : Blower Disenpaged

NM : Not Measured or Recorded

FT BGS : Feet Below Grade Surface

% No information available
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TABLE 3
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF SOIL SAMPLES FROM BORINGS
ARCO Station 6041
Dwublin, California
(Page 1 of 2}

Sample
Identification TPHg B T E X

September 1991

5-9v-B1 150 0.90 42 24 13
S-141%4-B1 <10 0.0060 0.019 0.0090 0.060
§-21%-Bl <10 < (0050 < 0.0050 <0.0050 <{.0050
S41-B2 2.5 0,074 <[0,0050 0.093 0.017
S-9w%-B2 6.3 0.30 0.011 (130 0.060
S5-15¥-B2 < 1.0 <0,0050 <0,0050 <0.0050 < (0.0050
5-3%:-B3 52 i.2 2.5 1.4 85
5-1914-B3 <10 < 0,050 < 0.00:50 <.0030 <0.0050
5-0913-SP1{A-D) 1.9 027 <{.0050 0.035 0.007¢
S-0H3-5P2(A-D) 1% 0.045 0.43 0.29 18
October 1992
S-5¥-B4 <1.0 <0.00350 <(L.0050 <(.0050 <0,0050
5-9%-B4 <1.0 <0.0050 <0.0050 <0.0050 <0,0030
5-154-B4 <1.0 < {0050 <(,0050 <0.0030 <0.0050
S-51-B5 <10 < (1.0050 < (.0050 <{.0050 <{.0050
5-10-B5 <i0 < 100050 < (.50 <{.0050 <{.0050
S-19¥:-B5 <1.0 < (L0058 < (L0050 <0.0050 < (0,050
S-514-B6 < L{t < 00050 <0.0050 < {.0050 < (L0050
5-10v-B6 < 1.0 <0.0050 < (L0DS0 < 005G <(0.0050
S-184-Bé < 1.0 <0.0050 <0.0050 <0.0050 <0.0050
5-5%-B7 <1.0 < 0.0050 <0.0050 <0.0030 <0D.0050
5-10-B7 <1.0 <0.0030 <{0.00:50 <0.0050 <0.0050
S5-5v:-B8 1.6 0,041 < (LI5S0 0.060 0.14
5-10-B8 <10 < 0.0050 < 0LHOSE <{1,0050 < .0050
8-5¥-B9 4.1 0.21 0.018 0,11 0.26
S-10-B9 <1.0 < {0050 <0.0050 <0.0050 <0.0050
§-5%-B10 16 0.26 0.6% 0.30 21
5-10%:-B10 3,200 12 74 39 390
See Notes on Page 2 of 2 Pprﬂ
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TABLE 3
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF SOIL SAMPLES FROM BORINGS
ARCO Station 6041
Dublin, California

(Page 20f 2)

STLC lead by EFA Method 7421: 0.13 mg/L,;
corrosivity by EPA 90M5; pH=8.5;

ignitability by EPA 1010; flashpoint > 100°C;

reactivity by EPA 9010 and 9030; below detection limit.

Sample Identification:

S-194-B3

| ' Boring number
L—— Depth in feet
Sail sample

§-1027-5P2(A-D))

| | ' Composite sample A through D
| L— Stockpile number

L Sampling date

Stockpile sample

Sample
Identification TPHEg B T X
October 1992 cont,
5-1027-SPI(A-D) <10 <0050 <0050 <0.0050 <0.0050
5-1027-SP2(A-D)* 110 142 29 12
Results measured in part per million (ppm}.
TPHg: Total petroleum hydrocarbons as gasoline {analyzed by EPA Method 5030/8015 /8020
B: benzene; T: toluene: E: cthylbenzene; X: totai xylenes.
BTEX: Analyzed by EPA Method 5030/8015/8020.
< Less than the laboratory detection limit,
* Additional anaiyses were pertarmed for soil disposal. Results were as follows:
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TABLE 4
CUMULATIVE RESULTS OF LABORATORY ANALYSES
OF GROUNDWATER
ARCO Station 6041
Dublin, California
{Page 1 of 1}

Well Ethyl- Total
Date TIHz Benzene Toivene Benzene Xylenes
MW-1
09-20-91 410 28 3% 43 89
12-16-91 840 30 50 3.9 12
03-16-92 780 22 12 43 22
06-09-92 o 8.8 15 16 18
09-09-92 400 54 8.4 4.6 6.7
11-15-92 1800 93 56 190 390
MW.2
09-20-91 130 6.6 0.96 14 1.5
12-16-91 83 0.96 <030 <0.30 <0.30
03-16-92 430 130 <3.5* 37 5.0
06-09-92 120 37 <3 37 <035
09-09-92 <30 <0.5 <05 <15 <05
11-10-92 <50 <0.5 <023 <5 <05
MW-3
(9-20-91 990 50 100 11 200
12-16-91 1.600 180 51 3 4.3
03-16-92 430 86 <107 22 34
06-09-92 1,800 290 24 49 17
19-09-92 2,600 550 <3* 120 12
11-10-92 1,100 280 <5* 100 <57
MW-4
11-10-92 <50 <05 <0.5 <0.5 <05
MW.-5
11-10-92 <30 <05 0.5 <(.5 <05
MW-6
11-10-92 <50 <13 <0.5 <0.5 <{.5
MCL = L — 680 1.750
DWAL o -— 100 -— e

Results in parts per billion (ppb)
Benzene. tolueng, ethylbenzene, and total xylenes anaiyzed by EPA Method 3030/8020/DHS LUFT Methods.

TPHg: Total petroleum hydrocarbons as gasoline (analyzed by EPA Method 5030/8020/DHS LUFT Methods).
MCL: Maximum contaminant level in drinking water {DHS, October 1990}
DWAL: Department of Health Services Recommended Drinking Water Action Level (DHS, October 1990).
b Raised method reporting limit due to high analyte concentration requinng sample dilution, as reported by Columbia
Analytical Senvices, Inc.
Sample Identification: MW-3
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TABLE 5
LABORATORY ANALYSIS OF AIR SAMPLES
ARCO Station 6041
Dublin, California
Samples Coflected November 10, 1992
(Page 1 of 1)
Sample ID Sample Elapsed TPHg B T E X Pb
Lacation Time of (mg/m") (mg/m") (mp/m*) (mg/m’) (mg/m*) {mg/m*}
Sample
{minutes)

A-VW1-60 Vw-1 60 6600 <05 33 16 49 NA
A-VW2-60 YW-2 60 14.000 320 69 o4 160 NA
A-VW3-30- VW-3 30 12,000 30 98 65 170 NA

WF
A-VW3-30 VW-3 30 3500 88 15 16 39 NA

ClI
A-VW3.30-  EFFLUENT 30 130 s 4 3 15 NA

EFF
A-VW3-150- VW.3 L50 15,000 370 42 73 160 0.0033"

WF 2107 12 44 = 90
A-VW3-150 VW-3 150 3400 85 10 i4 30 NA

1
A-VW4-90 VW4 el 110,000 2700 pALLY 370 1600 NA

Concentrations reported in miiligrams per cubie meter (mg/m*), which is equivalent to (ng/2).
<: Below the minimum laboratory detection limit for air.
NA: Not analyzed.

TPHg: Total Petroleum Hydrocarbons as gasoline (analyzed by EPA Method 8015}

B: benzene T: tolugne E: ethylbenzene X: total xyleae isomers
BTEX: Analyzed by EPA Method 5020 and 8240 (**, All other VOC coneentrations below the detection limit).
Pb: Samples analyzed for lead by EPA Method 742077421
+: Average of 3 samples with reported concentrations of <0.10, 0.10, and 0.10 g/, with air sample volume of 0.71 cubic feet

(0.02 m").

Sample ldentification: A-VW3-30-WF

|
|
N
|

L—— Sampte Location

Sample Location:
WF. Well Field Influent (Sample prior to dilution air inlet)

Cl Combined Influent (Sample contains Jdilution air, after blower)
EFF: Effluent vapors sampled after abatement by the internai combustion enging.

L — Sample Time
L Vapar Well Number

Air Sample
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TABLE 5

LABORATORY ANALYSIS OF AIR SAMPLES

ARCO Station 6041
Dublin, California

Samples Collected November 10, 1992

(Page 1 of 1)

Sample ID Sample Elapsed TPHg B T E X b
Location Time of (mg/m*} (mg/m*) (mg/m%) (mg/m”) {mg/m%) {mg/m*)
Sample
(minutes)
A-VWL-60 VW-1 60 6600 <{0.5 33 16 49 NA
A-VW2-60 VW-2 60 14,000 320 6% 64 160 NA
A-¥W3-30- VW3 30 12,060 3O 98 65 170 NA
WF
A-VW330 VW-3 30 3506 88 15 16 39 NA
Cl
A-VW3-30- EFFLUENT 30 130G 5 4 3 15 NA
EFF
A-VW3-150- VW-3 150 15.000 370 42 73 160 0.0033"
WF 210 1z 447 90 =
A-VW3-150 VW3 150 3400 85 10 14 30 NA
ClI
A-VW4-90 VW4 9 110.060 2700 2100 370 1600 NA

Concentrations reported in milligrams per cubic meter (mg/m®), which is equivalent 1o {ug/2).

<: Below the minimum laboratory detection limit for air.
NA: Not analyzed,

TPHg: Total Petroleum Hydrocarbons as gasoline {analyzed by EPA Method 8015).

B: benzene T. toluene E: ethylbenzene X: total xylene isomers

BTEX: Analyzed by EPA Method 8020 and 8240 (**, All other VOC concentrations below the detection limit).

Pb: Samples analyzed for lead by EPA Method 7420/7421.

+: Average of 3 samples with reported concentrations of <0.10, 0.10, and 0.10 xg/2, with air sample volume of 0.71 cubic feet

(0.02 m?).

Sample Identification: A-VW3-30-WF
| |
I i | L—— Sampie Location
| | ———— Sample Time
| L————— Vapor Well Number
L AirSample
Sample Location:
WE: Well Field Influent {Sample prior to dilution air inlet)
CL. Combined Influent (Sample contains dilution air, after blower)

EFF: Effluent vapors sampied after abatement by the internal combustion engine.
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TABLE 6
ESTIMATED RADIUS OF INFLUENCE AND PROJECIED INITIAL HYDROCARBON EXTRACTION RATES
DURING VAPOR EXTRACTION
ARCO Station 6(H1
Dublin, California
{(VET Performed November 10, 1992)

VAPOR APPLIED AIR INITIAL TPHg  INITIAL TPHg  INFTIAL TPHz ~ ESTIMATED
WELL VACUUM FLOW RATE VAPOR REMOVAL REMOVAL ROI
(Inches WC) (SCFM) CONCEN. RATE RATE {Feet)
(mg/m®) (Ib/day) {gal/day)
VW.1 52 55 6,600 5.5 57 <54
VYWw-2 48 92 14,000 1020 156 40
VW3 52 81 12.000 85.2 13.1 30
VW4 50 75 $10,000 414 119.0 <33
NOTES:

Applied vacuum measured in inches of water column.

scfm : air fow rate standardized to atmospheric temperature and pressure.
mg/m? ; concentration in milligrams per cubic meter

TPHg : Total perroleum hydrocarbons as gasoline {analyzed by EPA Method 8015/8020).
RO : Effective radius of influence

Ib/day : Removal rate measured in pounds per day
gal/day : Removal rate measured in gallons per day

TPHg Removal Rate = Air flow rate (scim) x TPHg Conceatration {mg/m®) x 1440 minutes/day] x {0.02832 m*/fi]

454,000 mg/1b
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PREVIOUS WORK

Waste-Qil Tank Removal

On June 6 and 7, 1990, one 550-gallon waste-oil tank of single wall steel construction was
excavated and removed from its location adjacent to the northern wall of the station
building at the site. A RESNA geologist examined the outer surface of the tank for signs
of leakage, holes, pitting, and areas of weakness. The tank appeared to be in very good
condition; the geologist observed light localized rusting on the surface of the tank, but no
pitting, holes or cracks were observed. No signs of overfill staining were observed on the
top and sides of the tank (Applied GeoSystems, September 19, 1990). Information supplied
by the station manager indicated that the tank was at least 13 years old.

Soil excavated from the tank pit was screened for evidence of volatile hydrocarbon
compounds, both visually and with a portable Organic Vapor Meter (OVM). Initial random
screening of backfill material excavated from around the tank yielded OVM readings
ranging from nondetectable to 0.8 parts per million (ppm). Excavation proceeded beneath
the former tank location to a final depth of approximately 10-1/2 feet. At the limits of the
excavation, random grab samples yielded nondetectable readings from the north, south, east
and west walls and an OVM reading of 3.25 ppm from the center of the tank pit. No
subjective evidence of hydrocarbons such as product odor or soil discoloration was noted in
the backfill material or native soil during the excavation process.

Ten soil samples were collected from the tank pit excavation. Two samples were collected
from each of the four sidewalls of the tank pit, and two samples were collected from the
center of the tank pit floor at the limits of the excavation. The samples were divided into
two sets, A and B, with each set consisting of five samples: one from each of the sidewalls,
and one from the floor of the tank pit. The samples in set A were analyzed for total oil and
grease (TOG) and halogenated volatile organic compounds (HVOCs). The samples in set
B were analyzed for TPHg, TPHd, and the gasoline constituents benzene, toluene,
ethylbenzene, and total xylenes (BTEX). Four soil samples for compositing and laboratory
analyses were collected from the soil stockpile. Analyses of the soil samples collected from
the waste-oil tank pit indicated nondetectable levels of TOG, HVOCs, TPHg, TPHd, and
BTEX. Approximately 15 to 20 cubic yards of soil were excavated from the tank pit.
According to information obtained from ARCO, the soil stockpile was removed from the
site. by Dillard Trucking, Inc. of Hayward, California and admitted to Chem-Waste
Management’s facility in Kettleman City on June 12, 1990. On the basis of field
observations and the results of analyses of tank pit soil samples, RESNA concluded that no
further excavation in the vicinity of the former waste-oil tank was necessary.



Working To Restore Nature

Additional Subsurface Investigation and VET January 29, 1993
ARCO Station 6041, Dublin, California 60006.04

Fuel Spill Sampling

On September 25, 1990, a RESNA geologist attempted to collect a soil sample at a reported
fuel spill beneath a dispenser pump in the southeastern portion of the site at the
approximate location shown on Plate 2. We understand that the spill occurred when a
station customer failed to remove the hose from the vehicle after use. The vehicle drove
off pulling the hose from the pump. This in turn caused a filter in the pump to fail resulting
in a relatively small release of gasoline from the pump. The dispenser pump made
collection of a soil sample impractical; however, pea gravel beneath the pump was removed.
The OVM reading for the pea gravel sample collected from the depth of 2-foot beneath
the pump where the spillage occurred was 750 ppm. Mr. Tom Hathcox of the Dogherty
Regional Fire Department estimated that approximately 10 gallons of fuel spilled on the
ground. We understand from the station manager that the pump was turned off shortly after
the hose was pulled off the pump.

Subsurface Environmental Investigation

In September 1991, RESNA performed a subsurface environmental investigation to evaluate
the impact of hydrocarbons released during the fuel spill, which occurred in September 1990,
on the soil and groundwater beneath the subject site (RESNA, February 12, 1992). Work
performed for this investigation included drilling three soil borings (B-1 through B-3),
collecting and describing soil samples from the borings, installing and developing three 4-
inch-diameter groundwater monitoring wells (MW-1 through MW-3) in the borings, sampling
groundwater from the monitoring wells, performing laboratory analyses on selected soil and
groundwater samples, measuring groundwater levels, surveying wellhead elevations, and
preparing the report presenting field procedures, results, and conclusions.

Results of the investigation indicated that the soil beneath the site has been impacted by
gasoline hydrocarbons, however TPHg concentrations over 100 ppm were not reported in
the soil samples collected from the borings, with the exception of one sample from a depth
of 9-1/2 feet in B-1 (150 ppm) located near the southwestern service islands. The soil in
the vicinity of the southeastern service islands, where the unauthorized fuel spill reportedly
occurred in September 1990, has been impacted by low levels of gasoline hydrocarbons (less
than 10 ppm of TPHg). The lateral extent of gasoline hydrocarbons in the soil at the site
has not been delineated below 10 ppm except in the southeastern part of the site. However,
the vertical extent of gasoline hydrocarbons in the soil has been delineated to nondetectable
levels (less than 1 ppm) at the depth of approximately 14-1/2 to 19-1/2 feet below ground
surface. Results of laboratory analyses of soil samples from the borings are summarized in
Table 3 in the main body of this report.
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Shallow groundwater was encountered at the site in a relatively thin (2 to 3 feet thick)
clayey sand layer at a depth of approximately 10-1/2 to 15 feet and stabilized in the wells
at depths of approximately 9 to 11 feet. Groundwater gradient direction was interpreted to
be toward the southwest. The DTW measurements, wellhead elevations, and groundwater
elevations are summarized in Table 1 in the main body of this report.

Results of the investigation indicated that the first encountered groundwater beneath the
site has been impacted by gasoline hydrocarbons at concentrations up to 990 ppb TPHg and
up to 50 ppb benzene. The benzene concentrations in all three wells exceeded the State of
California Maximum Contaminant Level (MCL). Ethylbenzene and total xylene
concentrations were below MCLs in the wells, and toluene concentrations were below the
recommended Drinking Water Action Level (DWAL) in wells MW-1 and MW-2 and at the
DWAL in well MW-3. The extent of gasoline hydrocarbons in the groundwater was not
delineated. The results of laboratory analyses of water samples are summarized in Table
4 in the main body of this report.

Based on the results of the investigation, RESNA concluded that the fuel spill which
occurred on September 25, 1990, did not appear to be the sole source of gasoline
hydrocarbons detected beneath the site.

Groundwater Monitoring and Sampling

RESNA began monthly groundwater monitoring in October 1991 and quarterly sampling in
December 1992 at the site. Data from these and subsequent groundwater monitoring and
sampling episodes are reported in Tables 1 and 4, and summarized in the reports listed in
the References section. Groundwater monitoring wells MW-1 and MW-3 continued to
contain significant concentrations of TPHg (up to 2,600 ppb), however concentration of
TPHg in well MW-2 decreased to nondetectable level in September 1992. The interpreted
local groundwater gradient was relatively flat (0.01 - 0.02); groundwater was interpreted as
flowing toward the southwest during September and October 1991, north-northwest during
November and December 1991, south-southwest during January through June 1992, south-
southeast during July 1992, east during August 1992, and east-northeast during September
1992.
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FIELD METHODS

Site Safety Plan

The Site Safety Plan (RESNA, January 14, 1992) describes the safety requirements for the
evaluation of gasoline hydrocarbons in soil and groundwater at the site. The site Safety Plan
is applicable to personnel of RESNA and its subcontractors. RESNA personnel and
subcontractors of RESNA scheduled to perform the work at the site were briefed on the
contents of the Site Safety Plan before work began. A copy of the Site Safety Plan was
available for reference by appropriate parties during the work. The Staff Geologist of
RESNA was Site Safety Officer for the project.

Soil_Borings

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

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

Drill Cuttings

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

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

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

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

Logging of Borings

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

‘Well Construction

Monitoring wells were constructed in selected borings using clean 4-inch-diameter, thread-
jointed, Schedule 40 PVC casing. No chemical cements, glues, or solvents were used in well
construction. Each casing bottom was sealed with a threaded end-plug, and each casing top
with a locking plug. The screened portions of the wells were constructed of machine-slotted
PVC casing with 0.020-inch-wide slots for initial site wells. The screened sections in
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groundwater monitoring wells were placed to allow monitoring during seasonal fluctuations
of groundwater levels. Vapor extraction wells were constructed using the same protocol for
monitoring wells mentioned above, however the screened portion of the wells were
constructed with much-slotted PVC casing with 0.100-inch-wide slots. This is to allow
greater air-flow communication between the stratigraphic units and the well.

The annular space of each well was backfilled with No. 3 sand (groundwater monitoring
wells), or pea gravel (vapor extraction wells) to approximately two feet above the top of the
screened casing, The sand pack grain size for subsequent wells will be based on sieve
analysis and/or well development data. A 1- to 2-foot-thick bentonite plug was placed
above the sand as a seal against cement entering the filter pack. The remaining annulus was
then backfilled with a slurry of water, neat cement, and bentonite to approximately one foot
below the ground surface.

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

Groundwater Monitoring Well Development

The monitoring wells were developed by bailing or over-pumping and surge-block
techniques. The wells were either bailed or pumped, allowed to recharge, and bailed or
pumped again until the water removed from the wells was subjectively evaluated to be clear
by the field geologist. The wells were allowed to equilibrate for at least 48 hours after
development prior to sampling. Water generated by well development was stored in 17E
Department of Transportation (DOT) 55-gallon drums on site and was removed by an
ARCO-contracted, State-certified waste hauler.

Groundwater Sampling

The static water level in each well was measured to the nearest 0.01-foot using a Solinst®
electric water-level sounder cleaned with Alconox® and water before use in each well. The
liquid in the onsite wells was examined for visual evidence of hydrocarbons by gently
lowering approximately half the length of a Teflon® bailer (cleaned with Alconox® and
water) past the air/water interface, The sample was then retrieved and inspected for
floating product, sheen, emulsion, color, and clarity. The thickness of floating product
detected was recorded to the nearest (.1-inch.
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Wells which did not contain floating product were purged using a submersible pump. The
pump, cables, and hoses were cleaned with Alconox® and water prior to use in each well.
The wells were purged until withdrawal was of sufficient volume to result in stabilized pH,
temperature, and electrical conductivity of the water, as measured using portable meters
calibrated to standard water solutions. If a purged well became de-watered, the water Jevel
was allowed to recover to at least 80 percent of the initial water level. Prior to the
collection of each groundwater sample, the Teflon® bailer was cleaned with Alconox® and
rinsed with tap water and deionized water, and the latex gloves worn by the sampler
changed. Hydrochloric acid was added to the sample vials as a preservative (as required
for specific laboratory analysis). A sample-method blank was collected by pouring distilled
water into the bailer and then into sample vials. A sample of the groundwater was then
collected from the surface of the water in each of the wells using the Teflon® bailer. The
water samples were then gently poured into laboratory-cleaned, 40-milliliter (ml) glass vials,
500 ml plastic bottles, or l-liter glass bottles (as required for specific laboratory analysis)
and sealed with Teflon®-lined caps, and inspected for air bubbles to check for headspace,
which would allow volatilization to occur. The samples were then labeled and promptly
placed in iced storage. A field log of well purging procedures and parameter monitoring
was maintained. Water generated by the purging of wells was stored in 17E DOT 55-gallon
drums onsite, and was removed and disposed of by an ARCO-contracted, State-certified
waste hauler.

Vadose-Zone Sampling

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

Sample Labeling and Handling

Sample containers are labeled in the field with the job number, sample location and depth,
and date, and promptly placed in iced storage for transport to the laboratory. A Chain of
Custody Record is initiated by the field geologist and updated throughout handling of the
samples, and accompanies the samples to a laboratory certified by the State of California
for the analyses requested. Samples are transported to the laboratory promptly to help
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ensure that recommended sample holding times are not exceeded. Samples are properly
disposed of after their useful life has expired.
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0CT-22-92 THU 10:29 ZONE 7 WATER AGENCY

5397 PARKSIDE DRIVE

FAX NO. 5104623314 P.02

ZONE 7 WATER AGENCY

PLEASANTON, CALIFORNIA 84583

VQICE (510) 484-2600
FAX (510) 462-3814

DRILLING PERMIT APPLICATION|

[FOR APPLICANT TO COMPLETE]

[FOR OFFICE USE]|

| LOCATION OF PROJECT ARCo oy l PEAMIT NUMBER 92489
BN UL AGE PARR WA LOCATION NUMBER
v RJ..JJU‘ oA
NT
PERMIT CONDITIONS

Address Y
jggu MATED o B 2P g ylor
LICANT
Name RES A
Lou LEET A EXORESCIOAY SUITESY
s 32 /C AL nADEN Phonegfggg; Ve Y~ A3
Oty SAn JosEg LA Zp_98 1K
jE OF PROJECT
el Constructon Geotachnical Investigation
athodic Protection General
ater Supply Contarmination
onitoring -t Waell Destruction
Plpos ED WATER SUPPLY WELL USE
Dilpeste Industrial L Cthar
Municipal Imigation
D!,LING METHOD:
ud Rotary Alr Rotary Auger ffﬂl Lewstgm C
Clﬂ Other
OMLERSUCENSENO. YRy 188 CC~S 1)
i - D
wll. PROJECTS , -
Drilt Hole Dlamatar /0 in. Maximum ( | 5') E
Casing Diameter in. Dapth b o
Surface Seal Deplh - Number =3 . (4.)
* D 4- VAPLR B&mcrmu WELLS
GEQTECHNICAL PROJECTS
Number of Borings Maxmum
Hols Dlametar in. Depth f.
ESTIMATED STARTING DATE Jp— 13-92. 2OCTOL -
E'MATED COMPLETIONDATE _, oo /5-9 5
[ hereby agrea to comply with all requirements of this parmit and Alameda
ty Orélnanca No. 73-88.

Approved %MW . 1

Circled Parmit Requiremants Apply

ENERAL

1. Aparmit application should be submitted so as to arrive at the
Zona 7 office five days prior to proposed slarting date.

2. Submitio Zona 7 within 60 days aftar completion ef parmitied
work the original Departmeant of Water Resources Water Well
Drillers Raport or squivalent for well Projects, or drilling logs
and location sketeh for geotechnical projscts.

3. Pormitls void it project not begun within 80 days of approval
date.

ATER WELLS, INCLUDING FIEZOMETERS
1.

Minimum surface seal thickness Is two inches of cament grout

placed by remie.
2. Mlnimum seal depth is 50 feet for municipal and Industrial walis

or 20 feet for domsestc and irigation wells unless a lesser

depth is specially eppraved. Minimum seal depth for

manitoring wells Is the maximum depth practicable or 20 feet.
GEOTECHNICAL. Baekfill bore hele with compacted cuttings or
heavy baronite and upper two feet with compactad materlal. |a
areas of known of suspecied comamination, remied cement groul
shail ba used In place of compactad cunings.

. CATHODIC. Fill hole above anade zone with soncreta placed by

tramie.

., WELL DESTRUCTION. See attached.

bDatel Oct 92

/ Wyman Hong f
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JOHN E. KOCH
Land Survevyor
CA State Lic. No. LS4811
5427 Telegraph Ave., Suite A
Oakland, CA 94609
(415) 655-93956
FAX (415) 655-9745

TRANSMITTAL LETTER

TO:Lou Leet/Joel Coffman FROM:John Koch

Job No.:92089

COMPANY :RESNA Re:RESNA Project ¥60006.04___

FAX NO:{(408) 264-2435__
SUBJECT:Arco Station #6041
7249 Village Parkwav
@ Amador Vallev Boulevard
Dublin, CA

o

ER: _x__ Your request.

Qur telephone conversation of: __

Other:

FIND ENCLQSED:

1. Report of monitor well data table.
2. Plot plan of site.

NO. OF PAGES (including transmittall:__4 _

MESSAGE:

THANK YOU
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JOHN E. KOCH, P. L. 8. RESNA PROJ. #60006.04 JEK JOB #92089

V-1 335.91 Top of PVC Casing
336.46 Top of Box

VW-2 336.14 Top of PVC Casing
336.58 Top of Box

vw-3 335.38¢9 Top of PVC Casing
336.35 Top of Box

Vw-4 335.47 Top of PVC Casing
335.74 Top of Box

* INDICATES WELLS SURVEYED ON 10\11\91 (JEK JOB #91063)

NOTES :

Datum is City of Dublin = (USGS)

Top of PVC Casing Elevation is at mark at top of 4" PVC for
all wells. Mark bearing North for wells MW-2 through MwW-4
and VW-1 through VW-4. Mark on MW-1 on East side.

Top of Box Elevation is at mark on rim for all wells. Mark
bearing North for wells MW-2 through HMW-4 and VWw-1 through

VW-4 side. Mark on MW-1 on East side.

MW-3 was checked and found to be within 0.01° of previcus
report of 10\11\91.

page 2 of 2
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Hell- ToP oF | Tor of
NUMBER.| CASING BOoX

MKW~ |2%26.56]| 23664
MH-2 | 32480] 33502
MUW-3 | 325 53| 33589
MW-4| 334-22| 324.58
Mi-5 | 33587| 33620
M6 | 32584 236.157
V-1 | 335 91| 23G-¢
vi-2 | 33¢c (4] 22258
VW-3 | 326579 235 .55
YW | 33547| 335774

SITE:
= JOHN E. KOCH
ARCO STATION 6O4Y Land Surveyor
7249 YILLAGE PARkWAY &?%’1&‘%‘3& l‘
PueLIN , CA Oakland, CA 94809 '
RESNA PROJEC 60006.04 (510) 655-8958 :
FAX (510) 655-9745
CLIENT:
RESNA
2215 ALMADEN EXPRESSHAY
S S JOB # DEARNN By | PATE
SAN JOSE, CA 9518 92089 T RosU W /20 /az
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ASSOCIATES
Consultants in Wastes

e Date December 3, 1992
Project 0G70-035.01

To:

Mr. Joei Coffman

RESNA/ Applied Geosystems

3315 Almaden Expressway, Suite 34
San Jose, California 95118

We are enclosing:

Copies Description
1 Depth To Water / Floating Product Survey Results
1 Summary of Groundwater Monitoring Data
1 Certified Analytical Reports with Chain-of-Custody
3 Water Sampie Field Data Sheets
For your: X Information Sent by: X Mail
Comments:

Enclosed are the data from the fourth quarier 1992 monitoring event at

ARCO service station 6041, 7249 Village Parkway, Dublin, California.
Groundwater monitoring is conducted consistent with applicable requlator
qguidelines. Please call if you have any gquestions: (408) 453-2266.

Jim Butera%ﬁ

Reviewed by
@, K@Lf D
Ro”gert Porter, Senior Project
Engineer.
S
1938 Junction Avenue. San Jose. California 95131-2102, (408} 453-0710, Fax (408) 453-0452 P



~ FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJEGT # : 0G70-035.01 STATION ADDRESS : 7249 Village Parkway, Dublin, CA ~ DATE:  /{~{0~72.
ARCO STATION # : 6041 FIELD TECHNICIAN : T s o DAY : 7l
Well Well Locking FIRST SECOND | DEPTH TO{ FLOATING WELL
DTW WELL. Box Lid Well | DEPTHTO| DEPTHTO | FLOATING | PRODUCT | TOTAL
Order ID Seal Secure | Gaskel Lock Cap WATER WATER | PRODUCT I THICKNESS| DEPTH COMMENTS
(feet) (feet) {feet) {ieet) (feet)
1 | Mw-4 | OK |Yes |ves!32si | Ok |9.538 |].59 Mo [N \4-. < —_—
2 | mw-s |0k |vEs|UYes (7259 | O | W.0z2 [ W02 D NE. .S | —~
3 | MW-6 | Ok [UES [YES |[s259| ok [ 11.03 | 11,63 | o Neo | VSR | —
4 | Mmw-2 |ok |YES|YES [Bzsm| ok | a2 | 1012 | o NE [4-.1 -
5 | mw1 | ok |vies|ves P2yl OC (W | 124 A | w0 | —
6 | Mw-3 | OK |1ES |MES|5.69| Ok | 10,72 1072 [ 0 NA 4.7 | ~

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of 1



Summary of Groundwater Monitoring Data
Fourth Quarter 1992
ARCO Service Station 6041
7249 Village Parkway, Dublin, California
micrograms per liter {1} or parts per billion (ppb)

Well ID Depth Floating TPH?
and To Product as Ethyl- Total
Sample Sampling Water  Thickness  Gasoline Benzene Toluene benzene Xylenes
Depth Date (feet) {feet) {(ppb) (pph) {ppb) {ppb) (pph)
MW-1(186) 11/12/92 11.74 ND.2 2,800, 93. 56. 190, 390.
MW-2(13) 11/12/92 10,12 ND. <50. <0.5 <0.5 <0.5 <0.5
MW-3(13) 11/12/92 10.72 ND. 1,100, 280, <b. 100, <5,
MW-4(13) 11/12/92 9.58 ND. <50. <0.5 <(.5 <0.5 <0.5
MW-5(16) 11/12/92 11.02  ND. <50. <0.5 <0.5 <0.5 <0.5
MW-6(14) 11/12/92 11.03 ND. <50. <0.5 <0.5 <0.5 <0.5
FB-13 11/12/92 NA 4 NA. <50 <0.5 <0.5 <0.5 <0.5

1. TPH. = Total petroleum hydrocarbons
2. ND. = Not detected

3. FB. = Field blank

4. NA. = Net applicable




.@_:: Services Inc,

November 30, 1992

Jim Butera

EMCON Associates
1921 Ringwood Avenue
San Jose, CA 925131

Re: EMCON Project No. 0G70-035.01
Arco Facility No. 6041

Dear Mr. Butera:

Enclosed are the results of the water samples submitted to our lab on November 11,
1992. For your reference, our service request number for this work is 5J92-1414.

All analyses were performed in accordance with the laboratory’s quality assurance
program.

Please call if you have any questions.
Respectfully submitted:

COLUMBIA ANALYTICAL SERVICES, INC.

%‘%ﬂ W ¢ W/é\ Q;m \_L_,[,LA-G- ; i (,LL “/.9; ﬂ»?)/t .

Keoni A. Murphy Annelise J. Bazar
Laboratory Manager Regional QA Coordinator
KAM/ajb
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COLUMBIA ANALYTICAL SERVICES, INC.

Analyticai Report

Client: EMCCN Associates Date Received: 11/11/92
Project: EMCON Project No. 0G70-035.01 Waoark Order No.: S§J32-1414
ARCO Facility No. 6041 Sample Matrix: Water
BTEX and TPH az Gaspling
EFPA Methods 5§030/8020/California DHS LUFT Method
Ha/l {ppb)

Sample Name: MW-1 {16} MW-2 {(13) Mw-3 (13)

Date Analyzed: 11/18/92 11/17/92 * 11/17/92 *
Analyte MRL
Benzene 0.5 93. ND 280.
Toluene 0.5 58B. ND <b, **
Ethylbenzene 0.5 190. ND 100.
Tatal Xylenes 0.5 390. ND <h, **
TPH as Gasoline 50 2,800, ND 1,100,
TPH Total Petroleum Hydrocarbons
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit
* This sample was part of the analytical batch started on November 17, 1982, However, it was

analyzed after midnight so the actual date analyzed is November 18, 1992,

il Raised MRL due to high anaiyte concentration requiring sample dilution.

Approved by: ﬁg}%’? rW’?Wf?\ Date: /[//& fm‘éff k—35)/ QF _
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 11/11/92
Project: EMCON Project No. 0G70-035.01 Work Order No.: S5J92-1414
ARCQO Facility No. 6041 Sample Matrix: Water

BTEX and TPH as Gasaline
EPA Methods 5030/8020/California OHS LUFT Method

g/l (pph)

Sample Name: MW-4 (13} MW-5 (16) MW-6 (14)

Date Analyzed: 11/17/92 * 11/17/92 * 11/18/92
Analyte RL
Benzene 0.5 ND ND ND
Taoluene 0.5 ND ND ND
Ethylbenzene 0.5 ND ND ND
Total Xylenes 0.5 ND ND ND
TPH as Gasoline 50 ND ND ND

TPH  Total Petroleum Hydrocarbons

MRL Method Reporting Limit

ND None Detected at or above the method reporting limit

» This sample was part of the analytical batch started on November 17, 1992, Howaever, it was
analyzed after midnight so the actual date analyzed is November 18, 18932,

Approved by: jfé@lﬂﬁ%fﬂ}%éz\ Date: /{@0{3}77%/\\—%2//0}‘&



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: EMCON Associates Date Received: 11/11/92
Project: EMCON Project No. 0G70-035.01 Work Order No.: S5J92-1414
ARCQO Facility Ne. 6041 Sample Matrix: Water

BTEX and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method

pa/L {ppb)

Sample Name: FB-1 Method Blank Method Blank

Date Analyzed: 11/17/92 * 11/17/82 11/18/92
Analyte MRL
Benzene 0.5 ND ND ND
Toluene 0.5 ND ND ND
Fthylbenzens 0.5 ND ND ND
Total Xylenas 0.5 ND ND ND
TPH as Gasoline 50 ND ND ND
TPH  Total Petroleum Hydrocarbons
MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit
* This sample was part of the anatytical batch started on November 17, 1992. However, it was

analyzed after midnight so the actual date analyzed is Navember 18, 1992.

Approved by: TA%Q{M“;WZ;,’\ Date: /{@if/Wj?qu)/f?&
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Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

EMCON Associates Date Received: 11/11/92
EMCON Project No. 0G70-035.01 Wark Qrder No.: 5J92-1414
ARCO Facility No. 6041

Initial Calibration Verification
BTEX and TPH as Gasoline
EPA Methods 5030/8020/DHS LUFT Method

MNanograms
Date Analyzed: 11/17/92
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Criteria
Benzene 250. 258. 103. 85-1156
Toluene 250. 269, 108. 85-115
Ethylbenzene 250, 258. 103. 85-115
Total Xylenes 750. 786. 102. 85-115
TPH as Gasaoline 2,500, 2.414. 97. 90-110
Date Analyzed: 11/18/92
CAS
Percent
Recovery
True Percent Acceptance

Analyte Value Result Recovery Criteria
Benzene 250, 272, 109. 85-1156
Toluene 250, 275, 110. 8b-115
Ethylbenzene 250, 2640, 104. 8b-115
Total Xylenes 750. 741, a9, 856-115
TPH as Gasoline 2,600. 2,467, 29. 90-110

TPH Total Petroleum Hydrocarbons

. /
Approved by: /-W{E'&M LW“;W//}?Z Date: /f[*f’/’??j‘f;f‘ M.BCE/W <



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repoart

Client: EMCON Associates Date Received: 11/11/92
Project: EMCON Project No. 0G70-035.01 Work Order No.: 5J92-1414
ARCQO Facility No. 6041 Sample Matrix: Water
Surrogate Recovery Summary
BTEX and TPH as Gasaline
EPA Methods 5030/8020/California DHS LUFT Method
Sample Name Date Analyzed Percent Recovery
a,a,a-Trifluorotoluene
MW-1 (16) 11/18/92 96.
MW-2 {13) 11/17/82 80.
MwW-3 {13) 11/17/92 Q0.
Mw-4 {13) 11/17/92 86.
MW-5 (16) 11/17/32 84.
MW-6 {14) 11/18/32 97,
FB-1 11/17/92 79.
MS 11/17/92 920.
DMS 11/17/92 a93.
Method Blank 11/17/92 84.
Method Blank 11/18/92 88.
CAS Acceptance Criteria 70-130

TPH Total Petroleum Hydrocarbons

Approved by: ﬂ%@? /)fm Hflﬂé Date: /Zﬂf’fﬂ/ﬁ/\ 3?/?5:&
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Associates Date Received: 11/11/92
Project: EMCON Project No. 0G70-035.01 Work Order No.: S§J92-1414
ARCO Facility No. 6041 Sample Matrix: Water

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Gasoline
EPA Methods 5030/California DHS LUFT Method

ug/L {ppb)
Date Analyzed: 11/17/92
Percent Recovery
Spike CAS
Spike Sample Result Acceptance
Analyte Leve! Result MS DMS MS DMS Criteria
TPH as Gasoline 5,000. 3,420, 7,970. §,040. 91. 92, 70-130

TPH Total Petroleum Hydrocarbons

Approved by: /%g%mu/%%ﬂ}w/ﬁ;& Date: /Zf)ﬁfﬂf.éff_ %//c/ci
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I @ 680 Chesapeake Drive + Redwood City, CA 94063
w (415) 364-9600 « FAX (415) 364-9233
l RESNA
315 Almaden Expwy., Suite 34
an Jose, CA 95118
l ttention: Joel Coffman
I QUALITY CONTROL DATA REPORT
l ANALYTE , Ethyl-
Benzene Toluene benzene Xylenes
. Method: EPA 8020 EPA 8020 EPA 8020 EFA 8020
Analyst: B. Ali B. Ali 8. Ali B. Ali
Reporting Units: mg/kg mg/kg mg/kg ma/kg
l Date Analyzed:  Oet 30, 1992 Qct 30, 1992 Oct 30, 1992 Oct 30, 1992
QC Sample #:  GBLK103082 GBLK103092 GBLK103092 GBLK103082
MS/MSD MS/MSD MS/MSD MS/MSD
l Sample Conc.: N.D. N.D. N.D. N.D.
l Spike Conc.
Added: 0.20 0.20 0.20 0.60
' Canc. Matrix
Spike: 0.18 0.18 .18 0.52
l Matrix Spike
% Recovery: 90 90 20 87
' Conc. Matrix
Spike Dup.: 0.18 0.18 0.18 0.53
l Matrix Spike
Duplicate
I % Recovery: a0 a0 80 88
Relative
I % Difference: 0.0 0.0 0.0 1.9

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

SEQUOIA ANALYTICAL % Recovery: Conc. of M_S. - Conc. of Sample X 100
CQ)?—, Spike Conc. Added
I / /l’/‘l a/f/? ﬂ Relative % Difference: Cong. of M.S. - Cone. of M.S.0. x 100
| ia Lee {Cone. of M.S. + Cone. of M.8.D.) /2

I | Project Manager 2104612.RES <4>
\



SEQUOIA ANALYTICAL

I 680 Chesapeake Drive » Redwood City, CA 94063
w (415) 364-9600 + FAX (415) 364-9233
l ‘RESNA Client Project ID: ARCQ 8041, Dublin

13315 Almaden Expwy., Suite 34
San Jose CA 95118

l : Joel Coff 1 2104612-28
l QUALITY CONTROL DATA REPORT
l ANALYTE Ethyl-
Benzene Toluene benzene Aylenes
I Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: C. Donohue C. Donohue C.Donshue  C. Donohue
Reporting Units: mg/kg mg/kg mg/kg mg/kg
I Date Analyzed:  Oct 30, 1952 Cet 30, 1992 Oct 30, 1992 Oct 30, 1992
QC Sample #:  GBLK1030S2 GBLK 103092 GBLK103092 GBLK103082
MS/MSD MS/M3D MS/MSD MS/MSD
l Sample Conc.: N.D. N.D. N.D. N.D.

l Spike Conc.
Added; 0.20 0.20 0.20 0.60

I Conc. Matrix
Spike: 0.18 0.18 0.18 0.53
Matrix Spike
% Recovery: a0 90 0 88
Conc. Matrix
Spike Dup.: 0.18 0.18 0.17 0.52
Matrix Spike
Duplicate
% Recovery: 90 g0 85 87
Relative
% Difference: 0.0 0.0 57 1.9

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

SEQUOIA ANALYTICAL % Racavery: Cone. of M.§. - Conc. of Sampie x 100
Spike Conc, Added
%{V\/) d &L’ Relative % Ditterence: Cone. of M.8. - Conc. of M.5.D. x 100
ria L [Conc. of M.S. + Conc. of M.8.0.) / 2
"i roject Manager 2104812.RES <5>



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

i
’ @ SEQUOIA ANALYTICAL

:RESNA Client Project ID: ARCG 8041, Dublin
3315 Almaden Expwy., Suite 34
San Jose, CA 95118
“Attention: Joel Coffman QC Sample Group: 2104612-28
l QUALITY CONTROL DATA REPORT
l ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
l Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: R. Lee R. Lee R. Lee R. Lee
Reporting Units: mg/kg mg/kg mg/kg mg/kg
I Date Analyzed:  Dct 30, 1992 Oct 30, 1992 Oct 30, 1992 Oct 30, 1992
QC Sample #:  GBLK103092 GBLK103092 GBLK103092 GBLK103082
l Sample Conc.: N.D. N.D. N.D. N.D.

l Spike Cone.
Added: 0.20 0.20 0.20 0.60

I Conc. Matrix
Spike: 0.19 0.19 0.18 0.56

Matrix Spike
% Recovery: a5 895 85 93

Conc. Matrix

Spike Dup.: 0.19 0.20 0.19 0.58
Matrix Spike
Duplicate
% Recovery: a5 100 95 97
Relative
% Difference: 0.0 51 0.0 3.5

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

SEQUOIA ANALYTICAL % Recovery: Cone. of M.S. - Conc. of Sample % 100
Spike Conc. Added

I Q/]/] \6{ (/Q/& Relative % Difference: Cone. of M.5. - Conc. of M.8.D. % 100
ria Le {Canc. of M.S. + Conc. o M.S.D.) / 2
l | Rroject Manager 2104612.AES <6>
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() SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

QP (415 364-9600 » FAX (415) 364-9233

RESN Client Project ID: ARCO €041, Dublin
3315 Almaden Expwy., Suite 34

San Jose, CA 95118
Attention: Joel Coffman QC Sample Group: 2104612-28

QUALITY CONTROL DATA REPORT

ANALYTE Ethyi-
Benzene Toluene henzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: R. Lee R. Lee R. Lee R. Lee
Repoiting Units: mg,/kg my/kg mg/kg ma/kg
Pate Analyzed:  Nov 2, 1992 Nov 2, 1992 Nov 2, 1892 Nov 2, 1992
QC Sampie #:  GBLK110292 GBLK110292 GBLK110202 GBLK110292
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.22 0.22 0.22 0.66
Matrix Spike
% Recovery: 110 110 110 110

Conc. Matrix

Spike Dup.: 0.23 0.23 0.22 0.67
Matrix Spike
Duplicate
% Recovery: 115 115 110 112
Relative
% Difference: 4.4 44 0.0 1.5

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

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Cone. of Sample % 100
Spike Conc. Added
| / /La/m A &/&, Relative % Difference: Cone. of M.S. - Cone. of M.S.D, x 100
Mdria Les [Conc, of M.8. + Conc. of M5.0) / 2

l | Froject Manager 2104512.RES <7>
|



»

BN B OGN &N  am

Theo = o m GUE__UNE__GER GWR__e -T
! r 1s Compan
H £ tgﬁgnut;?mlanlzcﬁlchheldgumpa!' Task Order No. . /ﬂpL[[ / ﬂ D‘ cr!aln of CUSto Y
TR g g oy Dublin ey Joel Goﬁw«w E
AP0 mome Michal ihelam ooy 51 2u 3 | oy (08 2 64 — 771 243k Bhdy O7)2 60235 | S
RS R E 6N A Bt 315 Amaden Eyp. il 3, San Joot, (A 5018 _| 07~ 012
Matrix Presarvation - Eg t% Method of shipment
EQ;_ g .g Soil | Water | Other ice Acid g g ? E% ;gg ‘ES g g g‘i % Kj %] E’ég % _C&Q\-«Vb—{@f
E a £ E £ G | Bx | Tal| S5 z=x| = < = | 581 =9:188S )
3 5|38 3 g |53|58|E&|sS|E5| 5| & | & |p=|EF (827
Sge_cial detection
5‘-5:6'»6& Y I \/ \J ia[lé:/‘??, >< o 1 Limitfreporting
S-95 4 | | | v v 192619 X ey |
EiRy| Y L |V v !a/,z(,/q; >< |
-5y A |V \Y !%26/ 92 X [Speial oArGE
-5yl F | ) | v \/ 1906/92 X bl |
S-55RST A4 Lt | v V 1’6%26/5; S e
fgsw y [ 1] v v Ohesn Nl
AN I EY \/ fo;/,zg{ Yi2 ] | PESNA
susg5] ¥ | 1| v | lam K|l cagg
shses] {1 |V v o6/ > oy,
s5-85] & | | | v f%g/;g, > 1 amgr(ey
— T 4 .
SASEL | L |y v epL ha ol MM
575564 J | |V v 1926 AT 7< | Lab numb
: =/ ! ab number
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Distribation: White copy — Laboratory; Canary copy — ARGO Enviranmental Engineering; Pink copy — Consultant
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S MEO‘B-! l \/ \./ h’]{}.f HZ X 12 Special QA/OC
55588 . V lop1 42 P 5
S-85-84 I | v V 0/27/%2 e
o 0 13, N 4
x| I R Y Wiy o !
55589 foj21)92 K '
208 LV : _-ﬂ \7\ RESN A 1l
- 10-69 |y v 92 1/92 < ] n
s ||y J o1/ A < quO,,@/,W L 7
5~ iO-BIO \ \j \/ F\?ZZ?!'?Z/ 74 A Aﬂ dM/&f—“d
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. ) T Ha " X (9 A4 //\ ________ [t Y t’/ ¢ / /7/(3 10 Business Days \l;{

Distriution: White copy — Laboratory; Canary copy — ARCO Environmental Engineering; Pink copy -- Consultant

APPC-3292 (2-91)
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i m@ WATER SAMPLE FIELD DATA SHEET ™ **"
\_/ prosecT No: 0G70-035.0! sampLEID: MW — | (W)
EMCON  PURGEDBY: Mo GravA™ cLENT NavE: ARCO ¥ 6041

SAMPLED BY: AN GrarrAta Location: 1248 Nluner. Priny,
buBun, ca
TYPE: Ground Water o Surface Water Treatment Effluent ——— Other
CASING DIAMETER (inches): 2__  3__ 4X_ 45  6— Other
CASING ELEVATION (feet/MSL) : NE ' VOLUME INCASING. {gal.): 3.9 i
DEPTH TO WATER (feet): _I1. 7% CALCULATED PURGE {gal): _ ' 0% :
DEPTH OF WELL (feet): __11.00 ACTUAL PURGE VOL. (gai): ‘
DATE PURGED: _WN—10-G2 Start (2400 Hr) L ACO End (2400 Hr) 1485
DATE saMPLED: _\—\0-92 Start (d00Hn 1922 End (2400 422
TIME VOLUME oH EC. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) (gal.} (units) {(umhos/cm @ 25° C) {°F} {visual) {visuai)
403 4.0 oo | 2030 8.7 (T.6hry  Hpdya
(40 preo @ 7.5 AL,
420 fecwrete o 92 3020 Wis 0 “
D. O. (ppm): PR ODOR: STRer 6 NR ME.
(COBALTO-100)  {NTU G- 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): _NONE,
PURGING SQUIPMENT SAMPLING EQUIPMENT
e 2" Bladder Pump — Bailer (Tetlon®) — 2* Bladder Pump — Baiier (Teflon®)
—  Centrifugal PFump —— Bailar (PVC)} == DODL Sampier wme— Bailer (Slainiess Steel)
—  Submersible Pump e Bailer (Stainiess Stest) —  Dipper — Submersible Pump
— Wil WiZarg™ e Dadicated —— Well Wizard™ —  Dedicated
Other: Other:

WELL INTEGRITY: Ok, tock #: 9257

REMARKS :

Meter Calibration: Date:_u.:M'__ Time: M’S’ Meter Serial #: 7(0§ Temperature °F:

( EC 1000 / ) (Ol ) (pH 7 / } (pH 10 / ) (pH4 / )

Location of previous calibration: M - ‘1‘

E -E' 3 /’ T
: 1= Reviewed By: Jﬁ Page of é'

LSignature J




[ r\w WATER SAMPLE FIELD DATA SHEET ™ *%"
u proJecT No: OGT0-035.0! sampLei: _MW—2/j3)
EMCON  purcEDBY: DAt Grartim cuenTnave: ARCO ¥ D4
SAMPLED BY: AN G araf tocation: 1243 Vlwnrer Pruy,
% buBLin, ca |
TYPE: Ground Water Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2__ 3 — 4 K_ 4.5 6 Other
CASING ELEVATION (feetrMsL) : _INR VOLUME IN CASING  (gal): 2’ 6l
OEPTH TO WATER (feet): 1012 CALCULATED PURGE (gal.) : }3.,05
DEPTH OF WELL (feet) : 3"2;’ ACTUAL PURGE VOL (gal): 4.0
parepuRcen: L0792 Start (2400 H) 131 End @a00Hp 1335
oate sampLep: _U1C-42 Start (2400 Hyy 1338 End (2400 Hr) %3¢
TIME VOLUME pH EC. TEMPERATURE COLOR TURBIDITY
{2400 Hr) {gal.) (units) (umhos/cm@ 25° C) (°F} {visual) (visual)
1310 3.0 b.1g 370 7.1 LT.GRrEY Hesu9
1320 .0 .17 3500 by .5 1y 4y
325 70 b.7S  337C o, 4 A )
1330 {20 .95 33%C ©%.7 I u
1338 {40 0.99 3440 w,s ) b
D. O. (ppm): LS ODCR: DL GHT™ NR, NE,
{COBALTO-100)  (NTUO- 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): __ NONT
Gl PMENT P M
— 2" Bladder Pump — Bailer (Toflon®) —  2* Bladdar Pump -L Bailar (Teflon®)
e Centrifugal Pump .& Bailer (PVC) — DDL Sampier ~—— Bailer (Stainlass Slesl)
—— Submersible Pump s Bailar (Stainless Steel) e Dlpper —  Submersibla Pump
— Well Wizarg™ == Dadicated — Wali Wizarg™ = Dedicated
QOther: Other:
WELL INTEGRITY : OF Lock #: 32572
REMARKS :
Meter Calibration: Date: [1-1¢-9 Time: _ICH Meter Serial #: 105 _ Temperature °F: —
( EC 1000 / ) (D! ) (pH 7 / ) (pH 10 ! ) (pH 4 / )
4 by A )
LE‘:ignature: Reviewed By: ‘]Z Page z of 4 y




r
&

prosecT No: OGT70-035.0!

WATER SAMPLE FIELD DATA SHEET

SAMPLE ID:
%_ -
CLIENT NAME: FRCO b0 41

Rev. 2, 591

Mw — 37 13)

EMEQE«! PURGED BY: 8o (LA
SAMPLED BY: AN LRarAa Location: 1243 Viwagiz. Pruy,
buBLiw, cn
TYPE: Ground Water o Surface Water Treatment Effluent ——— Other
CASING DIAMETER (inches): 2___ 3 4_X;_ 4.5 6 Cther ‘
CASING ELEVATION (feet/MSL} : NR VOLUME IN CASING  (gal.): 2.59 !
DEPTH TO WATER (feet): 10,75 CALCULATED PURGE {gal) : 12.95”
DEPTH OF WELL (feet) - |34-7 ACTUAL PURGE VOL. (gal): 240
Sy
pate purcen: _I1710-97 start (2400 Hy) 1430 End (2400 Hr) 1435
pate sameen: L1097 Start 2400 Hr) _4SC  End (2400 Hy _145C
TIME VOLUME pH E.C. TEMPERATURE CCLCR TURBIDITY
(2400 Hr) (gal.) funits) (umhas/em@ 25° C) i B {visual) (visual)
1432 _3.0 lo .3 260 o4 LT, beay Hen
43S WELW Drigs & 5,0 GaL. Wl & 4k
[44S Rie cwaine .o 2400 0.4 It n
D. O. (ppm): LSS oDOR: MOBERATE. NR, NR
(COBALTO-100)  (NTU0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): _FB-1
PURGING EQUIPMENT SAMPLING EQUIPMENT
— 2 Bladder Pump ——  Baiior (Teflon®) ——  2° Bladder Pump L Baiter (Taflon®)
— Contrivgai Pump  —2- Baiar (PVC) ——  DDL Sampler ——— Bailer (Stainfess Steei)
~——— Submersible Pump = Bailer (Stainless Steet) ——— Dipper —. Submersible Pump
Other: Other:
WELL INTEGRITY : C& LocK #: 3577
REMARKS :
Mater Calibration: Date: M@_ Time: [0S Meter Seriai #: 9108 Temperature °F: _ZJ,_Q__
(EC 10001010/ 1000 ) (D1 2oty (pr7 2027 Tun ) (pH10 1B/ 1000 ) (pra 3957 )
Location of previous catibration:
e 7 ¢
LSignaturer = - Reviewed By: /. Page of )




[ o\  WATER SAMPLE FIELD DATA SHEET
@ proJECT No: OGT0-035.0! SAMPLE D: Mw~‘+(!3)

Rev. 2, 5:’9‘1_‘L

EMCON PURGED BY: Rt Graniitt CLENT Name: ARCO ¥ b0 41
SAMPLED BY: JAN Learidf cocation: 1243 Vlureit. Prwy,
DLBLIN, Ca
TYPE. Ground Water a8 Surface Water Treatment Effluent . Other
CASING DIAMETER (inches): 2 3 ____ 4i_ 4.5 6__  Cther
CASING ELEVATION (feevMsL) : _NR ' VOLUME IN CASING (gal.): 3.22
DEPTH TO WATER (feet): A€ CALCULATED PURGE (gal.): 6. 13
DEPTH OF WELL (feet) : L‘t’j ACTUAL PURGE VOL. (gal): _ /S
DATE PURGEL: [-1p-92 Start (2400 Hr) 1022, End (2400 Hr) 029
pate sampLen: - 10792, start2a00H) (0% End(2d00Hy (04T
TIME VOLUME pH E.C. TEMPERATURE  COLCR TURBIDITY
{2400 Hr) {gal.} {units) (mhosfem@ 25° C) {°F} {visual) {visual)
lozs” 2.5 b4z 5570 7.4 LT CREV BeaM
1029 7.0 .99 S450 b7, 2. Beow \

— N WelL brien & 2.5 el WL @& 14.20 T~ _—

104S”  RECHHRE 0 W

D. O. (ppm): MR- ooor: D NE N
(COBALT 0 - 100) {NTU 0 - 200)

FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): _NONE,

( EC 1000 Bld /1000 y (0125500 ) (pH 7 b.ay /_?i?_ﬂ_} (prI0.0‘;’/ 0.0y (pH 4 3.9]
M- 4

i MENT MP MENT

— 2" Bladder Pump —  Bailer (Teflon&) — 2" Bladder Pump -& Bailer (Teflon®)

—  Centrifugal Fump _X_ Baiter (FVC) —— [DDL Sampler —— Baiier {Stainless Steei)

—e Submersible Pump ~—  Hailer (Stainless Steel) e Dipper — Submersible Pump

— Yell Wizard™ w— Dedicated — Well Wizard™ ——  Dedicated

Other: QOthet:

. 3as

WELL INTEGRITY : 0K LOCK # : 7
REMARKS :

Mater Calibration: Date: MZ_ Time: !0_'5:___ Meter Serial #: alos Temperature °F: M_

)

Location of previogus calibration:
Signaturétmo S r———— Reviewed By: / Page ol of 6_)

.




prosecT No: OGT0~-035.0!

=

WATER SAMPLE FIELD DATA SHEET
SAMPLEID: Mm—f/lb\

Hev. 2, 5/91

EMCON PURGED BY: LA~ GLatii CUENTNavE: ARCO ¥ 04t
SAMPLED BY: JAN GRatraa Locarion: 1243 Viumeir, FPrwy,
DLBLIN, Ca !
TYPE: Ground Water K Surface Water Treatment Effiuent ____. Cther
CASING DIAMETER (inches): 2___ 3___ s X 45 6—_ Other
CASING ELEVATION (feet/MSL) : NR VOLUME IN CASING (gal): 4.25 _
DEPTH TO WATER (feet): _I1.02 CALCULATED PURGE (gal): _21:2S
DEPTH OF WELL (feet): IJ‘-S ACTUAL PURGE VOL. (gal): (2.5
L%
oaTe puRGeD: 1H(0-97 Start (2400 H) 1202 End(2400Hr) 1225
DATE SAMPLED: “’ I o~ 5’7_ Start (2400 Hr) 222 End (2400 Hr) 2722
TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
(2400 Hr) (gal.) _ (units) (umhos/cm @ 25° C) F) (visual) (visual)
(203 45 7.07 4360 by A Brice HERVY
|20 9.0 2.02. 4576 bo . BiLopin 'n
209 Wew brirny @& 12,5 el WL E 1732
{225 EeChnrgor .97 4510 blo, S Ly &
D. O. (ppm): MR opoR: _ND NR MR
(COBALTD-100)  (NTU0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (ie. FB-1, XDUP-1): __ TNORE
PURGING EQUIBMENT SAMPLING EQUIPMENT
= 2" Bladder Pump —— Bailer (Teflon®) —— 2" Bladdar Pump X Bailer (Teflon®)
— Centrifugat Pump L Bailer (PVC) ——— QDL Sampier —=—— Bailer (Stainless Sleel)
~—— Submersible Pump = Bafler (Stainless Steel) — Dipper e Submersibla Pump
— Well Wizarg™ —— Dedicated ——  Well Wizara™ —— Dedicated
Othet: Othar:
weLL INTEGAITY : OIS Lock #: 3257
REMARKS :
Meter Calibration: Date: M Time: 015 Meter Serial #: 4105 Temperature °F:
( EC 1000 / ) (ol ) (pH 7 / ) (pH 10 / ) (pH 4 / )
Location of previous calibration: Mw“ 4’
_ v
| Signaturé. = Reviewed By: \]Z Page o < )




Rev. 2, %91

[ o\  WATER SAMPLE FIELD DATA SHEET
@ proJeCT No: 0GT10-035.0! sampLEID: MW~ (1)
EMCON PURGED BY: TAR GAALHAM CLENT NaME: RRCO ¥ b0 41
SAMPLED BY: TAN 6rarrdta LocaTion: 1248 Viwaer Prwy,
X DLBLIN, Ca |
TYPE: Ground Water Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2___.  3__ 4X_ 45 6 Gther
CASING ELEVATION (feevMsL): _INR VOLUME INCASING  (gal): _3:13
DEPTH TO WATER (feet): _ (102 CALCULATED PURGE (gal): _1S:b7
DEPTH OF WELL (feet) : 4‘:’?'2 ACTUAL PURGE VOL {(gal): tb. o
pare pureeD: _H1exd? Start 2400 Hr) /230 End(2400Hy {2457
DATE SAMPLED: N-o-42 Start (2400 Hr) 24 End (2400 Hr) _ﬁ_
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY
(2400 Hr) {gal) {units) (umhos/cm@ 25° C) °M {visual) {visuai)
123, /7,0 J.05 190 0.9 n n
1229 0.5 .04 o210 03 = Y "
124 ‘4.0 T.00 b330 (0%.5 " h
1245 e, 0 7,09 4l o %0 0 \
D. Q. (ppm): MR ODOR: AN NR AR
(COBALTO-100)  (NTUO- 200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1); __NONE,
PURGING EQUIPMENT SAMPLING EQUIPMENT
— 2" Bladdsr Pump = Baiier (Teflon®) - 2° Bladdar Pump L— Bailer (Taflon®)
-— Cantrifugat Pump -i Batiar (PVC) —  DDL Sampler —  Bailer (Stainless Steal)
— Submarsible Pump = Bailer (Stainless Steei) = Dipper - Submersibia Pump
—_— Well Wizard™ ~—— Dedicated ——  Well Wizara™ — Dedicated
Qther: Other:
WELL INTEGRITY : 8% Lock#: 3257
REMARKS : LasT  Two CHEIbLs LB S{0w
Meter Calibration: Date: M_ Time: !'()l e Mater Serial #: Q (08 Temperature °F:
( EC 1000 / ) (DI Y(pHT / ) (pH 10 / ) (pH 4 / )
Location of previous calibration: MW~ 4
7 |
LSignatl._zg_;_ﬁ_ﬁ-‘ - = Reviewed By: \7’5 Page & _of & y
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ASSOCIATES

et Date December 18, 1992
Environmerntal Coatnol
| Project 0G70-035.01
l To:
Mr. Joel Coffman

RESNA/ Applied Geosystems
1315 Almaden Expressway, Suite 34

San Jose. California_95118

We are enclosing:

Copies Description
1 Depth To Water/Floating Product Survey Resulits
December 1992 monthly water level survey, ARCO

station 6041, 7249 Village Parkway, Dublin. CA

For your: X Information Sent by: X Mail

Comments:
Al
Monthly water level data for the above mentioned site are attached. Please

call if vou have any questions; (408) 453-2266.,

Jim Butera 44
J
Reviewed by:
/%«.‘?"{ AL
Robert Porter, Senior Project
Engineer.
L s 4
1938 Juncton Avenue, San Jose, Calitorma 95131-2102. (408) 453-0719. Fax (408) 453-0452 ‘é
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FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJECT #: 0G70-035.01

STATION ADDRESS : 7249 Village Parkway, Dublin, CA

DATE: /2-/v-J>
ARCO STATION # : 6041 FIELD TECHNICIAN : A1 ADLE K DAY:  Hloyda. .
(_L
Wall Wel Locking FIRST SECOND | DEPTHTO! FLOATING WELL
DTW WELL Box L Well | DEPTHTO | DEPTH TO| FLOATING | PRODUCT ! TOTAL
Ordar D Seal | Secure | Gasket | Lock Cap WATER WATER | PRODUCT |THICKNESS| DEPTH COMMENTS
{fest) ({last) {feet) (loat) {lest)
1| MW | OR |yes | o6 | 2T o [R2a- | 870 | WD Ap Vs |
2 | MW-5 | O [ veS | ple |'BBS5| o | /218 | )04 AD 7 175 —
AtEuw Im
3 | MW-6 | o | VeS| ok [32591 ok |70103 | /p.03 AP D 158 lhed bs st 70 .
4| Mw2 |op /s | oL (3259 ok | 597 | 899 | 0 | A | Jy | etes T @
5 | Mw-1 | Dl | Yes | O |rasq| pied /o7 o7 | M0 | Wb |76 | = ®
6 | MW3 | ok—| %S| o g5 |0k | 779 | 7.7% wb | D (M7 | —
T /'1(«-"-6 - tuafcu- levtf was wfs Y Lt 'f‘b e if
me la Lor shibie wFZ.,j
12“4 =4 :

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of 1



DATE: 1'0,/32 6'/?2)
sITE: ARCO £0YI
JOB: £¥ZQ§H£A95’

NO/ (O0BS) | (E,M,S5-
TIME EMOL. ,
COLOR

PROD ( FRESH
(TRANSCLU-
SCENT) ,

DEGRADED (D
K.BR.) ,AS-
PHALTINE (D
K, VISCOUS)

.80

10.13

1094

PRODUCT REMOVED

*PRODUCT LAST TIME




APPENDIX F

GROUNDWATER MONITORING DATA:
BP, FORMER SHELL, AND UNOCAL STATIONS



Additional Subsurface Investigation and VET Jamuary 20, 1993
ARCO Station 6041, Dublin, California 60006.04

TABLE 1F
GROUNDWATER MONITORING DATA
BP Station 11116, 7197 Village Parkway,
Former Shell Station, 7194 Amador Valley Bovievard,
and Unocal Station, 7375 Amador Valley Boulevard,
Dublin, California

Page 1 of 2
Date Well Depth to Water
Measursd Elevation Water Elevation
BP Station 1116
MW-1
11-10-52 33517 1067 324.50
MW-2
11-10-92 334.58 10.27 32431
MW-3
11-10-92 335.13 10.78 324.35
AW-4
11-10-92 33341 9.10 324.31
AW-5
11-10-92 334.81 10.27 324 54
AW-H
11-10-92 334.90 10.10 324.80
Former Shell Station
MW-1 ‘
11-10-92 334.83 10.04 32479
MW-2
11-10-92 3356.96 12.05 32491
MW-3
11-10-92 3389 11.84 327.09
MW4
11-10-92 337.14 1212 325.02
MW-5
11-10-92 334.96 9.65 32531
MW-5
11-10-92 33542 10.56 324.86
Sec Notes on Page 2 of 2.




Additional Subsurface Investigation and VET
ARCO Station 6041, Dublin, California

January 20, 1993
60006.04

TABLE 1F
GROUNDWATER MONITORING DATA
EP Station 11116, 7197 Village Parkway,
Former Shell Station, 7134 Amador Valley Boulevard,
and UNOCAL Station, 7375 Amador Valley Boulevard,

Dublin, California
Page 2 of 2
Date Well Depth to Water
Measured Elevation Water Elevation
Former Shell Station cont.
MW-7
11-10-92 333.23 8.82 32441
MW-8
11-10-92 335.30 10.41 32539
MW-9
11-10-92 334.57 9.61 324.96
MW-11
11-10-92 334.20 047 324.73
MW-12
11-10-92 332.53 8.32 32431
MW-13
11-10-92 335.64 1069 324.95
UNOCAL Station
MW-1
11-10-92 336.72 11.97 324.75
MW.-2
11-10-92 33736 1215 252
MW-3
11-10.92 33753 12.33 : 32520
MW
11-10-92 337.00 1232 324.68

Measurements in feet.
Datum is City of Dublin = (USGS)




APPENDIX G

LABORATORY ANALYSES REPORTS
AND CHAIN OF CUSTODY RECORDS FOR SOIL SAMPLES



l Very truly yours,

SEQUOIA ANALYTICAL

b avin (o

l oject Manager

i
(4 SEQUOIA ANALYTICAL RECEIVED
I F i e & NOV 5 - 1992
l RESNA JFEsA_
3315 Almaden Expwy., Suite 34
San Jose, CA 85118
Attention: Joel Coffman
I Project: ARCO 6041, Dublin
. Enclosed are the results from 17 soil samples received at Sequoia Analytical on October 27,1992, The requested
analyses are listed below:
SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
' 2104612 Soil, $-5.5-B4 10/26/92 EPA 5030/8015/8020
l 2104613 Sail, 5-9.5-B4 10/26/92 EPA 5030/8015,/8020
2104614 Soil, §-15.5-B4 10/26/92 EPA 5030/8015/8020
' 2104615 Soil, 5-5.5-B5 10/26/92 EPA 5030/8015/8020
2104616 Soil, $-10-85 10/26/92 EPA 5030/8015/8020
l 2104617 Soil, 5-19.5-85 10/26/92 EPA 5030,/8015/8020
2104618 Soil, $-5.5-86 10/26/92 EPA 5030/8015/8020
I 2104619 Soil, 5-10.5-B6 10/26/92 EPA 5030/8015/8020
I 2104620 Soil, 5-18.5-86 10/26/92 EPA 5030,/8015/8020
2104621 Soil, §-5.5-B7 10/27/92 EPA 5030/8015/8020
l 2104622 Soil, $-10-B7 10/27/92 EPA 5030,/8015/8020
2104623 Solil, 5-5.5-B8 10/27/92 EPA 5030/8015,/8020
l 2104624 Soil, 5-10-B8 10/27/92 EPA 5030,/8015,/8020
21046256 Soll, 5-5.5-B9 10/27/92 EPA 5030/8015/8020
I 2104626 Soil, S-10-B9 10/27/92 EPA 5030,/8015,8020
' 2104627 Soll, 5-5.5-B10 10/27/92 EPA 5030/8015,8020
2104528 Soil, 5-10-B10 10/27 /92 EPA 5030/8015/8020
l Please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you
on this project.

2104612.RES <1>



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

! (4 SEQUOIA ANALYTICAL
W

' 3315 Almaden Expwy., Suite 34 Sample Matrix: Sail
San Jose, CA 95118 Analysis Method: EPA 5030/8015/8020

I Attention: Joel Coffman ~ First Sample #:  210-4612

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample

Analyte Limit 1.D. 1.D. I.D. [.D. 1.D. .D.

mg/kg 2104612 2104613 2104614 2104615 210-4616 210-4617

$-5.5-B4 $95B4 $-155-B4 S$55B5 S-10-B5 $-19.5-B5

Purgeable

l Hydrocarbons 1.0 N.D. N.D. N.D. N.D. N.D. N.D.
l Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
l Toluene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
Ethyl Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
Total Xylenes 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.

' Chromatogram Pattern: . - .- - .- .-

Quality Control Data

Report Limit Multiplication Factor: 1.0 1.0 1.0 1.0 1.0 1.0
Date Analyzed: 10,/30/92 10/30/92 10/30/92 10/30/92 10/30/92 10/30/92

Instrument ldentification: GCHP-7 GCHP-7 GCHP-7 GCHP-7 GCHP-7 GCHP-7

(QC Limits = 70-130%)

Purgeahle Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected abave the stated reporting limit.

SEQUOIA ANALYTICAL

' Surrogate Recovery, %: 102 105 106 a1 2] 92

ject Manager 2104612.RES <1>

|@]pflamﬂ



£

v (415) 364-9600 « FAX (415) 364-9233

SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

315 Almaden Expwy., Suite 34
an Jose, CA 95118
ttention: Joel Coffma

i :
Sample Matrix:

Analysis Method:
First Sample #:

41, Dublin
Sail

EPA 5030,/8015/8020
2104618

Received:
Reported:

it

Oct 27, 1992
Nov 3, 1992

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Samplie Sample Sample
Analyte Limit 1.D. 1.D. 1.D. L.D. 1.D. 1.D.
mg/kg 210-4618 2104619 210-4620 210-4621 210-4622 210-4623
5-5.5-B6 5-10.5-B6 §-185-B6 S-5.5-B7 S5-10-B7 5-5.5-B8
Purgeable
Hydrocarbons 1.0 N.D. N.D. N.D. N.D. N.D. 1.6
Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. 0.091
Toluene 0.0050 N.D. N.D. N.D. N.D. N.D. N.D.
Ethyl Benzene 0.0050 N.D. N.D. N.D. N.D. N.D. 0.060
Total Xylenes 0.0050 N.D. N.D. N.D. N.D. N.D. 0.14
Chromatogram Pattern: - - Gas
Quality Control Dala
Report Limit Multiplication Factor: 1.0 1.0 1.0 1.0 1.0 1.0
Date Analyzed: 10/30/92 10/30/92 10/30/92 10/30/92 10/30/92 10/30/92
Instrument Identification: GCHP-7 GCHP-7 GCHP-7  GCHP-7  GCHP-7 GCHP-7
Surrogate Recovery, %: 85 89 a0 g2 2} 95
(QC Limits = 70-130%)

. ‘

SEQUOIA ANALYTICAL

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard,
Analytes reported as N.D. were not detected above the stated seporting limit.

2104612.RES <2>



680 Chesapeake Drive + Redwood City, CA 84063
{415) 364-8600 « FAX (415) 364-9233

@ SEQUOIA ANALYTICAL
\ X 4

i : : :
3315 Almaden Expwy., Suite 34 Sample Matrix: Soil Received: QOct 27, 1992
San Jose, CA 95118 Analysis Method: EPA 5020/8015/8020 Reported:; Nov 3, 1992
ion: Joel Coffman First Sample #:  210-4624

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample
Analyte Limit 1.D. 1.D. L.D. i.D. 1.D.
mg/kg 210-4624 210-4625 2104626 210-4627 210-4628
$-10-B8 3-5.5-B9 3-10-Bg §5.5-810 $-10-Bi0
Purgeable
l Hydrocarbons 1.0 N.D. 4.1 N.D. 16 3,200
' Benzene 0.0050 N.D. 0.21 N.D. 0.26 12
Toluene 0.0050 N.D. 0.018 N.D. 0.69 74
Ethyl Benzene 0.0050 N.D. 0.1 N.D. 0.30 59
Total Xylenes 0.0050 N.D. 0.26 N.D. 21 390
Chromatogram Pattern: .- Gas -- Gas Gas

Quality Control Data

Report Limit Multiplication Factor: 1.0 1.0 1.0 20 250
Date Analyzed: 10/30/92 10/30/92 10/30/92 10/30/92 11/2/92
Instrument |dentification: GCHP-7 GCHP-1 GCHP6  GCHP-1  GCHP-6
Surrogate Recovery, %: 91 113 104 116 130
{QC Limits = 70-130%})

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL

o e

| Pfoject Manager 2104612.RES <3>
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SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 84063

v (415) 364-8600 » FAX (415) 364-9233

RESNA

3315 Almaden Expwy., Suite 34

San Jose, CA 95118

Attention: Joel Coffman

Client Project ID: ARCO 6041, ‘Dublin

QUALITY CONTROL DATA REPORT

ANALYTE Ethyi-
Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: B. Ali B. Ali B. Ali B. Ali
Reporting Units: mg/kg mg/kg mg,/kg mg/kg
Date Analyzed:  Oect 30, 1992 Oct 30, 1992 Oct 30, 1992 Oct 30, 1992
QC Sample #:  GBLK103082 GBLK103002 GBLK103092 GBLK103092
MS/MSD MS/MSD MS/MSD MS/MSD
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.20 0.20 0.20 0.60
Conc. Matrix
Spike: 0.18 0.18 0.18 0.52
Matrix Spike
% Recovery: 0 90 90 87
Conc. Matrix
Spike Dup.: 0.18 0.18 0.18 0.53
Matrix Spike
Duplicate
% Recovery: 0 90 90 83
Relative
% Difference: 0.0 0.0 0.0 1.9

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

SEQUOIA ANALYTICAL

AN ana
{ ia Lee
;! Pfoject Manager

Y

(ee

% Recovery: Cone. of M_S. - Cone. of Sample x 100
Spike Conc. Added

Relative % Difference: Conc. of M.S. - Cone. of M.S.D. x 100
{Cone. of M.S. + Conc. of M.S.D.) /2

2104612.RES <4>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

v (415) 364-9600 « FAX (415) 364-9233

RESNA Glient Project ID: ARCO 6041, Dubiin
3315 Almaden Expwy., Suite 34

San Jose, CA 95118
Attention: Joel Cof

QUALITY CONTROL DATA REPORT |

ANALYTE Ethyl-
Benzene Teluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: C. Donohue C. Donahue C. Donohue  C. Donohue
Reporting Units: mg/kg mg/kg Mg /g mg/kg
Date Analyzed:  Oet 30, 1992 Qet 30, 1992 Oct 30, 1992 Oct 30, 1992
QC Sample #:  GBLK103092 GBLK103082 GBLK102092 GBLK103082
MS/MSD MS/MSD MS/MSD MS/MSD
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc. :
Added: 0.20 0.20 0.20 0.60

Conc. Matrix

Spike: 0.18 0.18 0.18 0.53
Matrix Spike
% Recovery: o0 90 a0 88
Conc. Matrix
Spike Dup.: 0.18 0.18 017 0.52
Matrix Spike
Dupiicate
% Recovery: 80 80 85 87
Relative
% Difference: 0.0 0.0 5.7 1.9

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

SEQUOIA ANALYTICAL % Recovery: Conc. of M.5, - Cone. of Sample % 100

. Spike Caonc. Added
/ a/\/) a C@k_/ Relative % Difference: Conc. of M.§. - Conc. of M.5.D. x 100
{ rig L

(Cone. of M.S. + Conc. of M.8.D.) /2
roject Manager 2104612.RES <5>




(4 SEQUOIA ANALYTICAL AECEIVED

£80 Chesapeake Drive « Redwood City, CA 94063

l w (415) 364-9600 « FAX (415) 364-9233 HOvV S - 1992

I RESNA 3253%%5
3315 Almaden Expwy., Suite 34
San Jose, CA 95118
Attention: Joei Coffman

Project: ARCO 6041, Dublin

Enclosed are the resuits from 1 soil sample received at Sequoia Analytical on Qctober 30,1992, The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

2104739 Soil, $-1027-SP1A-D Comp. 10/27/92 STLC Lead
Corrosivity, Ignitability
and Reactlvity

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

Very truly yours,

SEQUOIA ANALYTICAL

[

210-47389.RES <1



() SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

v (415) 364-9600 « FAX (415) 364-9233

RESNA Client Project ID:  ARCOQ 6041, Dublin ampled: '
3315 Almaden Expwy., Suite 34 Sampla Descript: Soil, §-1027-SP1A-D Comp. Relogged: Oct 30, 1892
San Jose, CA 95118 Anatyzed:

ion: Joel Coff Lab Number: 210-4739 Reported: N

LABORATORY ANALYSIS by STLC

Analyte Date Detection Limit Sample Result
Analyzed mg/L mg/L

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

SEQUOIA ANALYTICAL

roject Manager 210-4739.RES <1>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

v (415) 364-9600 « FAX (415) 364-9233

RESNA Client Project ID:  ARCO 6041, Dublin ampled:
3315 Almaden Expwy., Suite 34 Sample Descript:  Sail, $-1027-SP1A-D Comp. Received:

San Jose, CA 95118 Analyzed:
Attention: Joel Coffman Lab Number: 2104739 Reported:

CORROSIVITY, IGNITABILITY, AND REACTIVITY

Analyte Detection Limit Sample Results
Corrosivity:

2 OO TPt NA. it 85
Ignitability:

Flashpoint (Pensky-Martens), °C........cococniicniennn NA. e > 100°C
Reactivity:

Sulfide, MG/ /KRG e 10— N.D.

Cyanide, Mg/Kg-.....ccoomiimiii i Q.50 N.D.

Reaction with Water..........coccvvecirirconeenncsranereernsens NA e Negative

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

SEQUOIA ANALYTICAL

210-4739.RES <2>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94083

v (415) 364-9600 » FAX (415) 364-9233

Client Project ID: ARCO 6041, Dublin

ESNA

QC Sample

Reported: Nov

QUALITY CONTROL DATA REPORT

ANALYTE Lead Reactive
STLC pH Cyanide Flashpoint Sulfide
Methed: EPA 7421 EPA 9045 EPA 8010 EPA 1010 EPA 9030
Analyst: S. Chin Y. Arteaga N. Zahedi K. Follett K. Follett
Reporting Units: mg/L " N.A mg/kg g mg/kg
l Date Analyzed:  Nov 2, 1982 Cet 30, 1992 Oct 27, 1092 Oct 28, 1982 Nov 2, 1982
QC Sample #: 210-4390 210-4334 210-3565 210-3713 2104739
. Sample Conc.: 012 B.5 1.1 >100 N.D.
I Spike Conc.
Added: 0.50 N.A. 29 N.A. 1300
l Conc. Matrix
Spike: 0.56 N.A. 3.9 N.A. 1500
l Matrix Spike
% Recovery: 88 NLA. 97 N.A. 115
l Conc. Matrix
Spike Dup.: 0.54 85 42 >100 1400
l Matrix Spike
Duplicate
' % Recovery: 84 N.A. 107 N.A. 108
Relative
l % Difference: 3.6 0.0 2.4 0.0 6.9
I Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample X 100
Spike Cone. Added
I ' f'/m/m ﬂ_ &/L/ Relative % Difference: Cone. of M.8. - Conc. of M.S.D. % 100
idLee {Conc. of M.S. + Conc. of M.S.D.) / 2

roject Manager 210-4739.RES <3>
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ARCO Products Company < , - . Cr_ﬁ of Mde

Dhvision of ul-nmnwhn-ucomp-ny Task Order No. .
ARCQ Faclity no. 6 0 ¢l {Facully) D : G {5 Eg‘!‘o‘c::h:\:t?agar -?D_(/{, Ca-ffwta/«/ I Laboratory name
enginesr « alaphone no, staphone no, ax no. <@
ARCO engi HJLM “'{'L(_MM/ Z’"ngl ‘{i;::mg:l!anu @06’)26 k-1712 a E:Consullanéqof) 264 —2({6 g- Cﬁﬁm
Consarirene R 265 N e >31S Alnodan Eip, Sulk 2K, Gon ;,Am, CAISUE | 01015
Malrix Praservallon - i : . : Mathed of shtpmant
. ¢ I t s = 38 | 2 z‘;j g 58 %g u C,:ezV.ww‘q_.
F : s | 33182| 2z |5l 8558
2 g % Soll | Water | Othar lco Acld 5 £ % §§ ED %D § % g g % gt} E‘E% COM
| § | 3|3 IR R ___
- gclal delection
5—{017— SPrA- ‘ s v fO/‘,ZJ[ﬂ; X ’j . LI?'nlUreponlng
S-t027sp1fp 1| Y v 22[7% X a b pod et [ 2O 406%
¥ T oy =
$-102715P1G V| v v 19421/ 74 <L ‘
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APPENDIX H

LABORATORY ANALYSES REPORTS
AND CHAIN OF CUSTODY RECORDS FOR AIR SAMPLES



GTEL

: ENVIRONMENTAL
WY ~:0RATORIES, INC.

Northwest Region

4080-C Pike Lane

Concord, CA 94520

{510) 685-7852

(BQO) 544-3422 from inside California
(BOD) 423-7143 from ouiside California
1510) 825-0720 {FAX)

Valli Voruganti

RESNA Industries

3315 Almaden Expressway, #34
San Jose, CA 85118

Enclosed please find the analytical results for samples received by GTEL Environmental

Do

Client Number: RSNO4JARCO1
Facility Number: 8041
Arco Representative: Mike Whelan
Work Order Number: C©2-11-242

NQY 2 - 1992
BESHA November 24, 1992

Laboratories, Inc. on 11/11/92, under task order number 6041-92-2.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by GTEL,
which is designed to meet or exceed the EPA requirements. Analytical work for this project

met QA/QC criteria, unless otherwise stated in the footnotes.

GTEL is certified by the California State Department of Health Services to perform analyses
for drinking water, wastewater, and hazardous waste materials according to EPA protocols.

If you have any questions concerning this analysis or if we can be of further assistance,

please call our Customer Service Representative.

Sincerely,

GTEL Envircnmental Laboratories, Inc.

gﬁ&&fu I Butler

Eileen F Builen
Laboratory Director

GTEL Concord, CA
C211242.00C

Page 1 of 4



Client Number: RSNO4ARCO1
Facility Number: 6041
Arco Representative: Mike Whelan
Work Order Number: C2-11-242
Table 1
ANALYTICAL RESULTS
Aromatic Volatile Organicsand
Total Petroleum Hydrocarbons as Gasoline in Air
Modified EPA Methods 8020 and 801523

GTEL Sample Number 01 02 03 04
Client Identification AVW330 | AVW3150 | AVW330 | AVW3-150

EFF WF COMB INF cl
Date Sampled 11/10/92 | 11/10/92 | 11/10/92 | 11/10/92
Date Analyzed 11/11/92 | 11/11/92 | 11/11/92 | 11/11/92

Detection
Analyte Limit, mg/m3 Concentration, mg/m3

Benzene 0.5 5 370 88 85
Toluene 0.5 4 42 15 10
Ethylbenzene 0.5 3 73 16 14
Xytene, total 0.5 15 160 39 30
BTEX, total -- 27 650 160 140
Gasgline 10 130 15000 3500 3400
Detection Limit Multiplier 1 1 1 1
BFB surrogate, % recovery 102 g9 94 100

a.  Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as
gasoiine as per Cafifornia State Water Resources Control Board LUFT Manual protocots, May 1988 revision.

GTEL Congord, CA Page 2 of 4

C211242.00C

BGTEL
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WP L,00RATORIES, INC.



Client Number: RSNO4ARCO1
Facility Number: 6041
Arco Representative: Mike Whelan
Work QOrder Number: C2-11-242
Tabte 1 (Continued)
ANALYTICAL RESULTS
Aromatic Volatile Organics and
Total Petroleum Hydrocarbons as Gasoline in Air
Mecdified EPA Methods 8020 and 80152
GTEL Sample Number 05 06 07 08
Client |dentification AVW4-80 AV\\;JJ:IS:-SD AVW2-60 | AVW1-60
Date Sampled 11/10/92 | 11/10/92 | 11/10/82 | 11/10/92
Date Analyzed 11/11792 | 11711702 | 11/11/82 | 11/11/92
Detection
Analyte Limit, mg/m3 Concentration, mg/m3

Benzene 0.5 2700 340 320 <05
Toiluene 0.5 2100 98 69 a3
Ethylbenzene 0.5 370 65 64 16
Xylene, total 0.5 1600 170 160 49
BTEX, total - 6800 670 610 98
Gasoline 10 110000 12000 14000 6600
Detection Limit Multiplier 25 1 1 1
BFB surrogate, % recovery 104 112 112 100

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986. Modification for TPH as
gasoline as per California State Water Resources Control Board LUFT Manual protocols, May 1988 revision.

GTEL Coneord, CA
C211242.00C

Page 3 of 4
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Client Number: RSNO4ARCO1
Facility Number: 6041
Arco Representative: Mike Whelan
Work Order Number: C2-11-242

Table 1 (Continued)
ANALYTICAL RESULTS

Aromatic Volatile Organics and
Total Petroteum Hydrocarbons as Gasoline in Air

Modified EPA Methods 8020 and 80152

GTEL Sample Number 09
Client Identification METHOD
BLANK
Date Sampled -
Date Analyzed 11/11/92
Detection
Analyte Limit, mg/m3 Concentration, mg/m3
Benzene 05 <0.5
Toluene 0.5 <0.5
Ethylbenzene 0.5 <0.5
Xylene, total 0.5 <0.5
BTEX, total - -
Gasaline 10 <10
Detection Limit Multiplier 1
BFB surrogate, % recovery 100

a. Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA Novernber 1986. Modification for TPH as
gasoline as per California State Water Resources Control Board ‘LUFT Marial protocols, May 1988 revision,

GTEL Concord, CA Page 4 of 4

C211242.00C
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Client Number: RSNO4ARCO1
Facility Number: 6041

Arco Representative: Mike Whelan

Work Crder Number: C2-11-242

Sample and Sample Duplicate Results

Matrix: Air
Sample
Sample Date of Sample | Duplicate
Anaiyte D Analysis Resuits Results Units RPD3, %
Modified EPA 8020:
Benzene SITE #2894 11/11/92 7.12 6.97 ug/L 2.1
Toluene SITE #2894 11/11/92 5.50 5.35 ug/L 2.8
Ethylbenzene SITE #2894 11/11/92 0.612 0.823 ug/L 2.9
Xylene, total SITE #2894 11/11/92 8.28 6.27 ug/L | 28
a. See attached tabie for acceptability limits.
GTEL Concord, CA Page 1 0f 1 ' ¢ NEV | RI E TALL
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QC Acceptabhility Limits
QC Check ;| Duplicate | Duplicate Water Soil Reagent
Analyte Sample Water Soil Matrix Matrix Water
Recovery Sample Sample Spike Spike Spike
(%) RPD RPD Recovery | Recovery | Recovery
(%) (% | (%) (%) | (%)
Modified EPA 8020: | i . _
Benzene 80-120 30 30 55-129 24 -127 70 - 147
Toluene 80-120 30 30 72 - 149 17-124 67 - 150
Ethylbenzene 80-120 30 30 75-138 19-129 69 - 145
Xylene, total 80 -120 30 30 74 - 147 23-124 71-152
Modified EPA 8015: _
| Gasoline 30 30 — — -
QC Check | Duplicate | Duplicate Water Soil Reagent
Analyte Sample Water Soil Matrix Matrix Water
Recovery Sampie Sample Spike Spike Spike
(%) RPD RPD Recovery | Recovery | Recovery
(%) (%) (%) (%) (%)
Diessal 30 30 63 -127 58-144 48 - 134
— - —— —
EPA 8010/8020:
Chilorobenzene 80-120 30 - 34-134 58-126 62 - 111
Benzensa 80-120 30 - 66 - 118 24 -127 58-127
Toluene 80-120 30 -—- 83-115 17 -124 60 - 120
Ethylbenzene 80 -120 30 --- 43 - 13t 19-129 58 - 126
Xylene, total 80-120 30 - 55-115 23-124 63-128
1,1-Dichloroethens 80-120 30 - 30 - 160 72 -116 56-138
Trichloroethene B0 -120 30 78-184 79-120 L 82 -187
EPA 8080:
Heptachior 80-120 30 - — 34 -111 34 - 111
Aldrin 80-120 30 -— — 42 - 122 42 - 122
DDE 80-120 30 -— -— 30 - 145 30 - 145
Dieldrin 80-120 30 - - 36 - 146 36 - 146
Endrin 80-120 30 -— -— 30 - 147 30-147
DDD 80-120 30 — — 31 -141 31-114
DpT 80-120 30 -— - 10-180 10 - 180
Arochlor 1260 a1§ -127 30 oo - 53-128 53-128
GTEL Concord, CA Page 1 of 3
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QC Acceptability Limits

QC Check | Duplicate | Duplicate Water Soil Reagent
Analyte Sample Water Soil Matrix Matrix Water
Recovery | Sample Sample Spike Spike Spike
(%) RPD RPD Recovery | Recovery| Recovery

| L (%) (%) (%) (%) %
EPA 8310: _ _ I
Fiuorene 80-120 68 — — 49-116 |
Anthracene 80-120 417 --- — - 24-116
Chrysene B0-120 65.2 - - -— 44 -128
Benzo(a)pyrene B0 -120 52.8 --- - - 26-126
Naphthalene B0 - 120 42.3 --- -— — 51-106
EPA 8240:
Al 8240 Compounds 60 - 140 - - -— - —
Trichloroethene — 14 24 71-120 62 - 137 71-120
Toluene 13 21 76-125 59-138 76 - 125
Chlarcbenzene 13 21 75-130 60 - 133 75-130
1,1-Dichloroethene --- 14 22 61 -145 58-172 61 - 145
Benzene - 1 21 76-127 66 - 142 76-127 |
TPH/IR: 80 - 120 20 20 70-130 | 70-130 | 70-130 |
Metals:
Arsenic ap - 110 20 20 80 -120 80-120 80-120
Barium 90 - 110 20 20 80 -120 80-120 80-120
Cadmium 80 - 110 20 20 80 -120 80-120 80 - 120
Chromium a0 - 110 20 20 80-120 80-120 80-120
lron 20 - 110 20 20 80 - 120 80-120 80-120
Lead a0 - 110 20 20 80 -120 80-120 80-120
Manganese 90 - 110 20 20 80-120 80 - 120 80-120
Mercury 90 - 110 20 20 80-120 80-120 80-120
Selenium 90 - 110 20 20 80-120 80-120 90 -110
Siiver 90 - 110 20 20 80-120 80-120 90 - 110
Wet Chemistry: _ _ _

[ ToC 90 - 110 20 NA | 90-110 | NA 90 -110

NA = Not Applicable.

GTEL Concord, CA Page 2 of 3

March, 1992
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QC Acceptability Limits
QC Check Duplicate
Analyte Sampie Air Matrix
Recovery Sample Spike
(%) RPD Recovery
— — (%) ——— (%)
Modified EPA 8020:
Benzene - 38 -
Toluene - 34 —
Ethylbenzene - 48 -
Xylene, total -- 34 - |
Moditied EPA 8015: |
Gasoline — — — ]
GTEL Concard, CA Page 30of3
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Client Number: RSNO4ARCOH1
Facility Number. 6041
Arco Representative: Mike Whelan
Work Order Number: C2-11-243

NVIRONMENTAL

E
WY . 2s0RATORIES, INC.

Northwest Region

4080.C Pike Lane
Concord, CA 94520 November 19, 1992

(510) 685.-7852

(800) 544-3422 from inside California
{80Q) 423-7143 from outside California
[510) 825-0720 [FAX)

Valli Voruganti

RESNA Industries

3315 Almaden Expressway, #34
San Jose, CA 95118

Enclosed please find the analytical resuts for samples received by GTEL Environ-
mental Laboratories, Inc. on 11/11/92, under task order number 6041-82-2.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by
GTEL, which is designed to meet or exceed the EPA requirements. Analytical work
for this project met QA/QC criteria, unless otherwise stated in the footnotes.

GTEL is certified by the California State Department of Heaith Services to perform
analyses for drinking water, wastewater, and hazardous waste materials according
to EPA protocols.

If you have any questions concerning this analysis or if we can be of further assis-
tance, please call our Customer Service Representative.

Sincerely,
GTEL Environmental Laboratories, Inc.

Eiieen F. Bullen
Laboratory Director

GTEL Concord, CA Page 10f3
C211243.00C




Client Number:
Facility Number:

Arco Representative:
Work Qrder Number:
Table 1
ANALYTICAL RESULTS

Volatile Organics in Air

RSNOJARCO1
6041

Mike Whelan
C2-11-243

EPA Method 624 and 82402

[ GTEL Sam Number 01* 02

Client Identification AVW3150 | METHOD
WF BLANK
Date Sampied 11/10/92 --
Date Anaiyzed 11/12/92 | 11/12/92
Detection
Analyte Limit, ug/L Concentration, ug/L

Chloromethane 10 <10 <10
Bromomethane 10 <10 <10
Vinyl chloride 10 <10 <10
Chloroethane 10 <10 <10
Methylene chlaride 5 <5 <5
Acetone 100 <100 <100
Carbon disulfide 5 <5 <5
1,1-Dichloroethene 5 <5 <5
1,1-Dichloroethane 5 <5 <b
1,2-Dichloroethene, total 5 <5 <5
Chlaroform 5 <5 <5
1,2-Dichloroethane 5 <5 <5
2-Butanohe 100 <100 <100
1,1.1-Trichloroethane 5 <5 <h
Carbon tetrachloride 5 <5 <5
Vinyl acetate 50 <50 <50
Bromodichloromethane 5 <5 <5
1,2-Dichloropropane 5 <5 <5
cis-1,3-Dichloropropene 5 <5 <5
Trichloroethene 5 <5 <5

a. TestMethods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1385 (msthod modified
for additional compounds). Sample introduction by EPA Method 5030,
* A sampie duplicate was not analyzed as per method 8240,

GTEL Concord, CA
C211243.00C

Page 20f 3
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Clignt Number:

RSI\:MARCN

Facility Number: 604

Arco Representative:
Work Order Number:

Table 1 (Continued)

ANALYTICAL RESULTS

Volatile Organics in Air

Mike Wheian
C2-11-243

EPA Method 624 and 82402
GTEL Sample Number 01* 02 ]
Client |dentification AVW3150 | METHOD
WF BLANK
Date Sampled 11/10/92 --
Date Analyzed 11/12/92 | 11/12/92
Detection
Analyte Lirnit, ug/L Concentration, ug/L
Dibromochloromethane 5 <5 <5
1,1,2-Trichloroethane 5 <5 <5
Benhzene 5 210 <5
trans-1,3-Dichloropropene 5 <5 <5
2-Chloroethylvinyl ether 10 <10 <10
Bromoform 5 <5 <5
4-Methyl-2-pentanone 50 <50 <50
2-Hexanone 50 <50 <50
Tetrachloroethene 5 <5 <5
1,1,2,2-Tetrachloroethane 5 <5 <5
Toluene 5 12 <5
Chlorobenzene 5 <5 <5
Ethylbenzene 5 44 <5
Styrene 5 <5 <5
1,2-Dichlgrobenzene 5 <5h <5
1,3-Dichlorobenzene 5 <5 <5
1,4-Dichlorobenzene 5 <5 <5
Xylene, total 5 20 <5
Trichlorofluoromethane 5 <5 <5
Quantitation Limit Multiplier 1 1]

a.

n

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986 (methed modified
for additional compounds). Sampis introduction by EPA Method 5030.
A sample duplicate was not analyzed as per method 8240.

GTEL Concord, CA
C211243.00C

Page 3 of 3
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B C Analytical

12335 Powell Street

Emervuille, CA 94608

510/428-2300
Fox: 310/547-3643

Ms.

Valli Voruganti

Resna Industries
3315 Almaden Expressway, Suite 34

San

Jose, California 95118

ANALYTICAL REPORT

REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, VAPOR

OR ATR SAMPLES

LOG NO: EG62-11-293
Received: 12 NOV 92
Mailed:

Project: 6041

Page 1

DATE SAMPLED

11-293-1
11-293-2
11-293-3

AVW3 Pbl
AVW3 Pb2
AVW3 Pb3

Charcoal Digestion, Date

Lead, ug

<0.1

10 NOV 92

10 NOV 52

10 NOV 92

11-293-2 11-293-3
11.18.92 11.18.92
0.10 0.190

Nowi— 47

Edward Wilson, Laboratory

ector




Accuracy

Precision

Batch

Laboratory
Control Standard
(LCS)

Matrix QC

LC Result
LT Result

R1, R2 Result

S1, S2 Result

R Bar Result
S Bar Result

True value

Percent
Recovery

Relative Percent
Difference (RPD)

Blank Result

Reporting
Detection Limit
(RDL)

BATCH QC REPORT: Definitions and Terms

The ability of a procedure to determine the “true” concentration of an analyte

The reproducibility of a procedure demonstrated by the agreement between
analyses performed on either duplicates of the same sample or a pair of
duplicate spikes

A group of samples prepared together using the same reagents and equipment,
and/or analyzed sequentially using the same calibration curve, reagents, and
instrument

Laboratory reagent water spiked with known compounds and subjected to the
same procedures as the samples. The LCS thus indicates the accuracy of the
analytical method and, because it is prepared from a different source than the
standard used to calibrate the instrument, it also serves to double-check the

calibration.

Quality control tests performed on actual client samples. For most analyses, the
laboratory uses a pair of spiked samples {duplicate spikes). The laboratory may
also use a pair of duplicate samples and a spiked sample.

Laboratory result of an LCS analysis
Expected result, or true value, of the LCS analysis

Result of the analysis of replicate aliquots of a sample, with R1 indicating the
first analysis of the sample and R2 its corresponding duplicate; used to
determine precision

Result of the analysis of replicate spiked aliquots. with S1 indicating one
spike of the sample and S2 the second spike; used to determine precision and
accuracy.

The average of replicate analysis results
The average of spike analysis resuits

The theoretical, or expected, result of a spike sample analysis. Calculated using

one of the following:
Sample Concentration + Spike Amount R Bar + Spike Amount

The percentage of analyte recovered.
For L.CS, the percent recovery caiculationis: LC+LT x 100
For spike recoveries, the percent recovery calculation is:
(S Bar — Sampie Concentration} x 100
Spike Amount

Calculated using one of the following:
(R1-—R2) x 100 (S1-82) x 100
(Rl +R2)+2 (S1+82)+2

The result of the analysis of a method blank, which is reagent water that is
analyzed using the same reagents. instruments and procedures as the samples
in a batch; used to determine laboratory contamination

BCA—assigned limit based on. but not the same as, method detectio%li(fnlitsi e
(MDLs) determined using EPA guidelines Analyticd



: ORDER PLACED FOR CLIENT: Resna Industries 9211293 :

IBC ANALYTICAL : EMVL LAB : 0B:25:43 30 NOV 1992 - P. 1
LES... SAMPLE DESCRIPTION.. DETERM....... DATE. ... METHOD
ANALYZED
9211293%1 AVW3 Pbl PB,DIG 11.18.92
PB,GFA 11.18.92 7421
11293*%2 AVW3 Pb2 PB,DIG 11.18.92
PB,GFA 11.18.92
11293*%3 AVW3 Pb3 PB,DIG 11.18.92
PB,GFA 11.18.92

*

Notes: Equipment

ID.NO

I
|
I
;
1

1
i
I
I
1
1
i
i
1
I
1

EQUIP. BATCH ID.NO

92395
514-01 92395
92395
514-05 92395
92395
514-05 92395

BC Analytical identification aumber for a

particular piece of analytical equipment.

i

analyst.

BC Analytical employee identification number of

9999
7701
9999
7036
9999
7036

B € Analvtical




. BATCH QC REPORT
ORDER: E9211293

BC ANALYTICAL

l§TE REPORTED : 11/30f92 Page 1
LABORATORY CONTROL STANDARDS

' DATE BATCH LC LT PERCENT

PARAMETER ANALYZED NUMBER RESULT RESULT UNIT RECOVERY

ad 11.18.92 92395 0.0496 0.0420 mg/L 118

B € Analvtical



' BATCH QC REPORT
ORDER: E9211293

BC ANALYTICAL

'TE REPORTED : 11/30/92 Page 1
METHOD BLANKS AND REPORTING DETECTION LIMIT (RDL)

l DATE RATCH BLANK

PARAMETER ANALYZED NUMBER RESULT RDL UNIT METHOD

1]
(=9

11.18.92 92395 0 NA mg /L

B € Analytical
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Lo gD,

@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

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

RESNA

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

Attention: Joel Coffman

Project: ARCO 6041, Dublin

Enclosed are the results from 2 soll samples received at Sequoia Analytical on October 27,1992. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
2104063 Soll, $-1027-SP1A-D 10/27/92 EPA 5030/8015/8020
2104064 Soil, §-1027-SP2A-D 10/27/92 EPA 5030/8015/8020

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

Very truly yours,

SEQUOIA ANALYTICAL

l‘/[’Nb)a\__ ﬂ/!f m\

/. .~ Maria Lee __/

Project Manager

2104063.RES <1>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-0600 » FAX (415) 364-9233

RESNA Client Project ID:  ARGO 6041, Dublin . Oct 27,
3315 Almaden Expwy., Suite 34 Sample Matrix: Soil Received: Oct 27, 1992

San Jose, CA 55118 Analysis Method: EPA 5030/8015/8020 :  Qct 29, 1992
ttention: First S e #: 2104083

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample
Analyte Limit 1.D. L.D.
ma/kg 210-4063 210-4064
§-1027 $-1027
SP1A-D SP2A-D

Purgeable
Hydrocarbons 1.0 N.D. 110

Toluene 0.0050 N.D. 2.8

Ethyl Benzene 0.0850 N.D. 21

Total Xylenes 0.0050 N.D. 12

Chromatogram Pattern: -- Gas

Quality Control Data

Report Limit Multiplication Factor: 1.0 50
Date Analyzed: 10/28/92 10/28/92
Instrument |dentification: GCHP-6 GCHP-6

Surrogate Recovery, %: 104 104
(QC Limits = 70-130%)

' Benzene 0.0050 N.D. 0.42

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL

~ _{"Maria Lee

' L‘Project Manager 2104063.RES <1:»




I @ 680 Chesapeake Drive « Redwood City, CA 34063
v (415) 364-9600 « FAX (415) 364-9233
I ESNA Client Project ID: ARCO 6041, Dublin
3315 Almaden Expwy., Suite 34
San Jose, CA 95118
l Attention: Joel Coffman QC Sample Group: 2104063-4
l QUALITY CONTROL DATA REPORT
I ANALYTE Ethyl-
Benzene Toluene benzene Xylenes
' Method: EPA 8020 EPA 8020 EPA 8020 EPA BOZD
Analyst: B. Ali B. Ali B. Ali B. Ali
Reporting Units: mg/kg ma/kg mg/kg mg/kg
l Date Analyzed:  Oct 28, 1992 Qct 28, 1892 Oct 28, 1992 Oct 28, 1992
QC Sample #:  GBLK102892 GBLK102892 GBLK102892 GBLK102892
' Sample Conc.: N.D. N.D. N.D. N.D.
' Spike Conc.
Added: 0.20 0.20 0.20 0.60
l Conc. Matrix :
Spike: 0.20 0.19 0.20 0.58
. Matrix Spike
% Recovery: 100 95 100 a7
l Conc. Matrix
Spike Dup.: 0.20 0.20 0.21 0.61
l Matrix Spike
Duplicate
. % Recovery: 100 100 105 102
Aelative
I % Difference: 0.0 5.1 4.9 5.0
I Quality Assurance Statement: Afl standard operating procedures and quality control requirements have been met.

. SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample % 100
: Spike Conc. Added
Ko, ol
_xf/\,&\f Relative % Difference: Cone. of M.8. - Cone. of M.S.D. x 100
o Maria Lee {Conc. of M.S. + Conc. of M5.D.) /2

l/ Project Manager 2104063.RES <2>
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APPENDIX I

FLOW CHARACTERISTICS
AND RADIUS OF INFLUENCE GRAPHS
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RADIUS OF INFLUENCE
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RADIUS OF INFLUENCE
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FLOW CHARACTERISTICS
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FLOW CHARACTERISTICS
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100

90 —d
80 s

70 0 /

60 =

50 /"
40 st

FLOW (SCFM)

30

20 -
23.2 + 1.4*VAC = FLOW
10 ' R-SQ = 0.99 -

0 : 10 20 30 40 50 60
APPLIED VACUUM (INCHES WATER COLUMN)

O ACTUAL FLOW —— CALCULATED FLOW




FLOW (SCFM)

FLOW CHARACTERISTICS
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FLOW CHARACTERISTICS
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APPENDIX J

BAAQMD NOTIFICATION LETTER
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A RESNA Company

Waorking To Restore Nature

3315 Almaden Expressway, Suite 34
San jose, CA 95118

Phone: (408) 264-7723

Fax: (408) 264-2435

November 3, 1992

1102BAQM
60006.04
Mr. John Swanson
Permit Services Division
Bay Area Air Quality Management District
939 Ellis Street
San Francisco, California 94109
Subject: Notification of Vapor Extraction Test to be performed at ARCO
Station 6041, located at 7249 Village Parkway in Dublin, California

94568.
Mr. Swanson:

This is to notify the Bay Area Air Quality Management District (BAAQMD) of a vapor
extraction test (VET) to be performed by RESNA Industries Inc. (RESNA) at the above
subject site on Tuesday, November 10, 1992. The one-day test will be performed using an
internal (IC) combustion engine. In event of a delay or an advance of the test date, RESNA
will notify the BAAQMD immediately.

The VET has two objectives: (1) to collect operational data to evaluate the efficiency and
practicality of vapor extraction as a soil remediation alternative; and (2) to select the most
appropriate off-gas treatment alternative, if the operational data suggest that vapor
extraction is recommended.

The major components of the trailer-mounted IC engine are: (1) A Ford industrial engine
(six cylinder, 300 cubic inch displacement engine, model number CS6-6491-6007-ZB), with
a catalytic converter, mounted on a 3/4 ton trailer. Four propane fuel cylinders, with a total
capacity of 40 gallons are also attached to the trailer to provide supplemental fuel to the
engine. An instrument panel is incorporated into the engine housing; (2) 2 microprocessor-
based control system for automatically controlling the flow rates of dilution air, process air,
and supplemental fuel; (3) a condensate-removal system for removing trapped condensate
in the vapor-extraction piping; and (4) a set of associated piping, control valves, and
instrumentation.



— s iNra

Working To Restore Nature

Notification of Vapor Extraction Test November 3, 1992
ARCO Station 6041, Dublin, California 60006.04

During the test, extracted hydrocarbon vapor from impacted soil is pulled into the engine
by applying a vacuum to a test well, This vacuum can be applied by the engine alone, or
with the use of a vacuum blower in combination with the engine. Propane and extracted
hydrocarbon vapor supply fuel to the engine. Dilution air is bled into the engine to achieve
an optimum air to fuel ratio for the combustion process. A catalytic converter is used to
provide additional abatement to the exhaust gases prior to discharge to the atmosphere.

Typical destruction efficiencies for this type of IC engine are above 95%, which is in
compliance with the BAAQMD Regulation 8, Rule 47, The portability, high destruction
efficiency and the vacuum and flow rates that this IC engine is capable of producing, make
it an attractive choice for performing VETs.

Please call us at (800) 926-0815 to provide verbal approval for the vapor extraction test, and
if you have any questions or comments.

Sincerely,
RESNA

~

. .
-; - jf ' -

Dana Weiss
Staff Engineer

Valli Voruganti e
Project Engineer

cc:  Mike Whelan, ARCO Products Company
Joel Coffman, RESNA
Valli Voruganti, RESNA

Approving Engineer: & 1y PG Date: __/ ,
7@ d c'/t}l/




