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INTRODUCTION

ARCO Products Company (ARCO) contracted with RESNA Industries, Inc. (RESNA) to
conduct a subsurface environmental investigation at ARCO Station 6041 located at 7249
Village Parkway in Dublin, California. The purpose of this work was to evaluate the
presence of gasoline hydrocarbons in the soil and groundwater beneath the site; to evaluate
impact to first groundwater; and to evaluate the gradient of first groundwater beneath the
site. This investigation was initiated after a station customer failed to remove a hose from
the vehicle before driving off, resulting in a spill from one of the pumps on the southeastern
service island.

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 this report presenting field procedures, results, and conclusions. This work was
performed as outlined in our Work Plan, (RESNA, August 22, 1991), and Addendum One
to Work Plan (RESNA, August 22, 1991). These documents were approved by the Alameda
County Health Care Services Agency (ACHCSA) prior to commencement of the
investigation.
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SITE DESCRIPTION AND BACKGROUND
General

ARCO Station 6041 is located at the northern 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.

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 (E.J. Helley, K.R. Lajoie, W.E. Spangle, and M.L. Blair; 1979).
Holocene alluvium (10 to 50 feet thick) overlies pleistocene alluvium consisting of weekly
consolidated poorly sorted, irregular interbedded clay, silt, sand and gravel, and older
sedimentary deposits. The Calaveras Fault is 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 semiconfined aquifers. The subject site
is located within the Dublin groundwater subbasin. The groundwater in this subbasin has
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been reported to be at depths ranging from 10 to 60 feet below ground surface (Alameda
County Flood Control and Water Conservation District, Zone 7 [ACFCWCD], 1991). The
groundwater gradient is generally toward the south-southeast (ACFCWCD, Zone 7; 1991).
The principal streams in the vicinity of the site are Alamo Canal which flows 0.6 mile
southeast of the site, and Dublin Creek which connects with Alamo Canal 0.6 mile south
of the site.

PREVIOUS WORK

Previous subsurface environmental investigations related to the former waste-oil storage tank
removal and field observations related to the fuel spillage are summarized in Appendix A.

FIELD WORK

Drilling

Field work at the site was conducted in accordance with RESNA’s field protocol in the
Work Plan (RESNA, August 22, 1991) and Site Safety Plan (RESNA, August 30, 1991). A
description of the field methods and Site Safety Plan is included in Appendix B, Field
Protocol. A well construction permit was acquired from the ACFCWCD prior to drilling.
A copy of this permit is included in Appendix C. On September 12 and 13, 1991, three soil
borings (B-1 through B-3) were drilled at the site and groundwater monitoring wells (MW-1
through MW-3) were constructed in the borings.

Boring B-1 was drilled between the underground gasoline-storage tanks and northwestern
service islands, and groundwater monitoring well MW-1 was installed in the boring, to
investigate the presence of gasoline hydrocarbons in soil and groundwater in the inferred
downgradient direction of the service islands. Boring B-2 was drilled in the southeastern
part of the site, in the immediate vicinity of the southeastern service islands where the
unauthorized release of gasoline occurred in September 1990; and groundwater monitoring
well MW-2 was installed in the boring to evaluate the presence of gasoline hydrocarbons
in the soil and groundwater near the location of the reported spill. Boring B-3 was drilled
southeast (in the inferred downgradient direction) of the underground gasoline-storage
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tanks, and groundwater monitoring well MW-3 was installed in the boring, to investigate the
presence and evaluate the extent of gasoline hydrocarbons in the southern part of the site.
The soil boring/monitoring well locations are shown on Plate 2.

Soil Sampling and Description

A total of 16 soil sampies were collected from soil borings B-1 through B-3 for description
and possible laboratory analyses. A summary of the Unified Soil Classification System used
to identify the soil encountered during drilling is presented on Plate 3, and descriptions of
the soil encountered in the borings are presented on the Logs of Borings, Plates 4 through
7. Soil samples from borings B-1 through B-3 were collected at a maximum interval of 5
feet. Sampling procedures are described in Appendix B.

The earth materials encountered during this investigation consisted primarily of sandy to
silty clay interbedded with clayey to silty sand. Sandy clay was encountered at the site
immediately below the baserock to depths of approximately 5 to 7 feet below ground
surface. Below this sandy clay a layer of dry silty to medium-grained sand was present to
depths of approximately 8 to 9-1/2 feet. This silty to medinm-grained sand was underlain
by silty clay, which extended to depths of approximately 10-1/2 to 15 feet. Groundwater was
encountered at depths of approximately 10-1/2 to 15 feet in clayey sand. Groundwater
encountered in this clayey sand stratum appears to be confined by the overlying silty clay,
as evidenced by water levels stabilizing at approximately 9-1/2 to 11-1/2 feet below ground
surface. A stratum of sandy clay with some gravel, which may be a perching or confining
layer, was encountered beneath the water-bearing clayey sand at approximately 12-1/2 to
17-1/2 feet below the ground surface in the borings and to the bottom of the deepest boring
at 22-1/2 feet. Graphic interpretations of the soil stratigraphy encountered in the borings
are shown on Geologic Cross Sections A-A’, B-B’, and C-C’ (Plate 8). Locations of the
cross sections are depicted on Plate 2.

Product odor was noted in the soil samples collected at the depths between 4 to 17 feet
from boring B-1; 4 to 12 feet from boring B-2; and 9 to 16 feet from boring B-3. Field
Organic Vapor Meter (OVM) readings, which yield order of magnitude estimates only, were
taken of soil samples from borings B-1 through B-3. OVM readings ranged from

4

. RESNA—




Subsurface Environmental Investigation February 12, 1992
ARCO Station 6041, Dublin, California 60006.02

nondetectable to 515 parts per million (ppm). OVM readings of soil samples collected from
borings B-1 through B-3 are shown on the boring logs ( Plates 4 through 7) in the column
labeled PID (photoionization detector).

Soil cuttings generated from the borings were temporarily stockpiled onsite along the
northeastern property line and covered with plastic sheeting pending disposal. The soil
cuttings were stored in two separate stockpiles based on subjective evidence of
hydrocarbons, one containing cuttings from borings B-1 and B-3, and one containing cuttings
from boring B-2. After the completion of drilling on September 13, 1991, four soil samples
were collected from each stockpile and submitted for compositing and laboratory analyses
of total petroleum hydrocarbons as gasoline (TPHg) and benzene, toluene, ethylbenzene,
and total xylene isomers (BTEX). The method used to obtain these sampies is described
in Appendix B.

Moniioring Well Construction and Development

Three groundwater monitoring wells (MW-1 through MW-3) were constructed in borings
B-1 through B-3, respectively. The wells were completed with four-inch-diameter schedule
40 polyvinyl chloride (PVC) casing. Well casings were set in the wells to the depths of
approximately 14 to 17-1/2 feet below ground surface. The screened casings for the
monitoring wells consisted of 4-inch-diameter, 0.020 machine slotted PVC set from the total
depth of the wells to approximately 10-1/2 to 14 feet below the ground surface. Blank PVC
casing was set from the top of the screened casing to within a few inches below the ground
surface.

The wells were developed on September 17, 1991, to remove fine-grained sediments and to
allow better communication between the water-bearing zone and the groundwater
monitoring well. Details regarding well construction and development are described in
Appendix B.
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Groundwater Level Measurement and Sampling

Depths-to-water (DTW) were measured in the wells MW-1 through MW-3, and groundwater
samples were collected and visually inspected for floating product on September 20, 1991.
Water samples collected from wells MW-1 through MW-3 did not exhibit a presence of
floating product or product odor on September 20, 1991. Groundwater monitoring wells
MW-1 through MW-3 were also purged and sampled at that time. DTW measurements
were also taken in these wells on October 22, 1991. Appendix B contains a description of
subjective analyses and sampling procedures, and well purge data sheets.

EVALUATION OF GROUNDWATER GRADIENT

On October 11, 1991, the wellheads for the groundwater monitoring wells MW-1 through
MW-3 were surveyed to a local National Geodetic Vertical Datum benchmark by John E.
Koch, a licensed land surveyor. The results of this wellhead survey are included in
Appendix D, Wellhead Survey. Groundwater elevations for each well were calculated by
subtracting the measured DTW from the elevation of the wellhead. The measured DTW,
wellhead elevations, and groundwater elevations are presented in Table 1, Groundwater
Monitoring Data.

The groundwater gradients evaluated for the first encountered water-bearing zone on
September 20, and October 22, 1991, ranged from 0.002 to 0.004 to the southwest. Plates
9 and 10, Groundwater Gradient Maps, are graphic interpretations of the groundwater
gradients on those dates.

LABORATORY METHODS

Soil and groundwater samples were preserved as required by the applicable analytical
method, and delivered with Chain of Custody Records to Sequoia Analytical Laboratories
(Hazardous Waste Testing Laboratory Certification No. 1210) of Redwood City, California
for analyses.
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Soil Samples

Soil samples collected from borings B-1 through B-3 were analyzed in accordance with
ACHCSA requirements for the gasoline constituents BTEX and TPHg using modified
Environmental Protection Agency (EPA) Methods 5030/8015/8020. The soil samples were
selected for laboratory analyses based on:

0 Location above first-encountered groundwater;

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

0 Areas where the presence of hydrocarbons was suspected; and
o At 5-foot intervals and/or change in stratigraphic umits, as

recommended by state Department of Health Services (DHS)
guidelines.

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

Groundwater Samples

Water samples obtained from monitoring wells MW-1 through MW-3 were analyzed in
accordance with ACHCSA requirements for BTEX and TPHg by modified EPA Methods
5030/8015/8020. .

RESULTS OF LABORATORY ANALYSES

Soil Samples

The results of laboratory analyses are summarized in Table 2, Results of Laboratory
Analyses of Soil Samples. Copies of the laboratory reports and Chain-of-Custody records
for the soil samples are included in Appendix E.
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0 Laboratory apalyses of soil samples collected from the boring B-1, located
between the underground gasoline-storage tanks and the northwestern
service islands, indicated 150 ppm TPHg in the sample collected at the depth
of 9-1/2 feet, and nondetectable levels (less than 1 ppm) in the samples
collected at 14-1/2 and 21-1/2 feet below ground surface.

0 Laboratory analyses of soil samples collected from the boring B-2, located
next to the southeastern service islands, where the spillage occurred,
indicated 2.5 ppm and 6.3 ppm of TPHg in the samples collected at the
depths of 4-1/2 and 9-1/2 feet, respectively, and a mnondetectable
concentration of TPHg (less than 1 ppm) in the sample collected at 15-1/2 .
feet.

0 Laboratory analyses of soil samples collected from the boring B-3, located
generally downgradient of the underground gasoline-storage tanks and the
fuel spill location, indicated 52 ppm of TPHg in the sample collected at the
depth of 9-1/2 feet, and a nondetectable concentration of TPHg (less than
1 ppm) in the sample collected at 19-1/2 feet below ground surface.

BTEX concentrations in the soil samples collected from borings B-1 through B-3 ranged
from nondetectable levels (less than 0.0050 ppm) to 13 ppm of total xylene.

Laboratory analyses of soil samples collected from stockpiles reported low levels of TPHg
and BTEX (maximum 18 ppm TPHg and 1.8 ppm total xylenes, respectively). The results
of laboratory analyses of stockpile samples are shown in Table 2. The soil stockpiles were
removed from the site and transported to BFI Landfill in Livermore by ARCO’s contractor,
Dillard Trucking Inc. of Byron, California, on October 2, 1991.

Groundwater Samples

The results of laboratory analyses for water samples are summarized in Table 3, Results of
Laboratory Analyses of Groundwater Samples. Plate 11, TPHg/Benzene Concentrations
in Groundwater, shows concentrations of TPHg and benzene in groundwater on September
20, 1991, Chain of Custody records and laboratory analyses reports are included in
Appendix E.
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0 The highest concentrations of TPHg (990 parts per billion [ppb]), benzene
(50 ppb), toluene (100 ppb), ethylbenzene (11 ppb) and xylenes (200 ppb)
were detected in the groundwater sample collected from monitoring well
MW-3, located downgradient and near to the gasoline-storage tanks, and
downgradient of the spill location.

0 Laboratory results of the water sample collected from monitoring well MW-
2, located in the immediate vicinity of the fuel spill, indicated 130 ppb TPHg
and 6.6 ppb benzene.

0 Laboratory analyses of the groundwater sample collected from monitoring
well MW-1, located between the underground gasoline-storage tanks and the
northwestern service islands, indicated 410 ppb TPHg and 28 ppb benzene.

DISCUSSION AND CONCLUSIONS

The presently interpreted extent of gasoline hydrocarbon impacted soil beneath the site is
presented on the Geologic Cross Sections, Plate 8. Gasoline hydrocarbon concentrations
over 100 ppm were not reported in the soil samples collected from the boringlf with the ¢
exception of one sample from a depth of 9-1/2 feet in B-1 (150 ppm TPHg) located near *
the northwestern service islandst The soil in the vicinity of the southeastern service islands,
where the unauthorized fuel spill reportedly occurred in September 1990, appears to be
impacted by low levels of gasoline hydrocarbons (less than 10 ppm of TPHg) as evidenced
by analytical results from soil samples collected from boring B-2.

The lateral extent of gasoline hydrocarbons in the soil at the site appears not delineated
below 10 ppm except in the southeastern part of the site. The vertical extent of gasoline
hydrocarbons in the soil in the areas of the borings 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.

Shallow groundwater, encountered at a depth of approximately 10-1/2 to 15 feet in the
borings, appears to be confined or partiaily confined since water levels have stabilized in the
wells at depths of 9 to 11 feet. Groundwater appears to be present in a relatively thin (2 -
3 foot thick) clayey sand layer underlain by sandy clay.

9
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At the present time, groundwater beneath the site appears to be impacted by gasolines
‘hydrocarbons at concentrations up to 990 ppb TPHg. :Benzene concentrations (as high asg
50 ppb) exceed the state maximum contaminant level (MCL) in the three wells¢
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 has not been delineated.

The highest concentrations of gasoline hydrocarbons in soil and groundwater were reported
near the underground gasoline-storage tanks and the northwestern service islands (B-3/MW-
3 and B-1/MW-1), and the lowest concentrations were reported near the southeastern
service island (B-2/MW-2). Even assuming that the spill of September 1990 would have
reached groundwater instantaneously, estimates of flow velocity based on the subsurface
materials encountered and the groundwater gradient indicate that sufficient time has not
elapsed between the spill and the present time to allow for migration of the spill to the
locations of the other site wells. These factors combine to suggest that the fuel spill which
occurred on September 25, 1990, is not the sole source of gasoline hydrocarbons detected
beneath the site.

LIMITATIONS

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

10
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Depth of boring: 16—1/2 feet Dlameter of boring: 10 inches Date drilled: __08/13/91

Well depth: 14 feet Material type:  Sch 40 PVC Casing diameter; 4 inches
Screen interval: 10-1/2 to 14 feet Slot size: 0.020—-inch
Driiling Company: Kvilhaug Drilling Driller: Rod and Brian
Method Used: Hollow—~Stem Auger - Fiesld Geologist: Barbara Sieminski
Signature of Ragistared Professional: /[T\}—LWL 1) pelae
Registratlon No.: CEG 1366  Statei__ CA J
Sampls| % USCs Well
Depth >9MPIe . ipti ©
P No. % P.1.D Code Description Const.
Concrete slab.
- 04 Concrete (4 inches). v v
CH Clay, black, damp, high plasticity, stiff. o1 T
CL Sandy clay, dark brown, damp, medium plasticity, hard. 79 ¢
- 2 - 7 v ¥
FVV ?VV
v
4 10 :vv v
I _' v v
5—4.5 524 160 ol (o]
32 5
- B 7 SP Sand, medium—grained, gray, damp, very dense; obvious ¥ o
product odor. b b
v

CcL Silty cla)f,_with fine gravel, dark gray, darmp, medium
5-95 g 86 ; plasticity, very stiff; obvious product odo
- 104 13 \% Change to black, maist.
S—11 3| 137 |=s¢ Clayey sand, fine—grcinid, dark gray, wet, loose;
g obvious product odbr.
- 12 4
51250 2| 7
6 cL Saondy clay, with gravel, brownish—gray, wet, medium
14 15—14 180 0 plasticity, stiff.
18] Less sand and gravel, damp.
5—15.54a 18| 0
L 16 24
S0 Hard.
Total depth = 16-1/2 feet.
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L 20 4
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Depth of borlng: 20—1/2 feet Diameter of boring:_10 inches Date drilled: __09/12/81

Wsell depth:

Screen interval:
Drilling Company:
Method Used:

15 feet

Material type:  Sch 40 PVC Casing diometer; 4 inches
Jodedine ¥Eufesk Slot size: 0.020—inch

Kvithoug Drilling Driller: Rod and Brian

Hollow—Stem Auger

Field Geologist: Barbara Sieminski

Signature of Registered Professional: }Ll_ Lawa Yl pebey

Registratlon No.:CEG 1366 _ State:_ CA U
beptt Sample| 2 USCS . Well
P No. 0_2 P.1.D. Code Description Const.
Paved area.
- 0 | Asphalt {6 inches). ¥
P Gravel with sand and clay, brown, damp, medium densefy’
CL baserock. — 7 v’i
. Sandy clay, dark gray, damp, medium plasticity, hord. :,Vvl
:"v|
v
N v
Y locas@ 7| 3 ’vj
12 v
30 v
- B o A
v
= — ¥
SM Silty sand, dark gray, damp, medium dense. A
i 8 i :"v‘?
v
5-0.5 | 7| 818 vil Silty_clay, black, d dium plasticity, nord Q&
L 10 - ilty_clay, black, damp,, medium ptasticity, nord;
15 b= Sbvious product odd. i
L 12 v
-sC Clayey sand, fine—groined, dark gray, wet, loose; ﬂb,viom:.'_
1 A ¥
135 g = product odor. %
14 8 CL Sandy clay, with gravel, brownish—gray, wet, rpedium
5—-15 g 25 plasticity, stiff; noticeable product odor. @
L 16 - 10 Moist ot 18 feet.
- 18 e
o a8
L 20 _b 133 19% S Less gravei and sand, damp, very stiff.
Total depth = 20-1/2 feet.
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CROSS—SECTION CROSS~SECTION
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—— .
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Subsurface Environmental Investigation

February 12, 1992

ARCO Station 6041, Dublin, California 60006.02
TAELE 1
GROUNDWATER MONITORING DATA
ARCOQ Station 6041
Dublin, California
Date Well Wwell Depth to Water Floating Adjusted Water
Measured Elevation Water Elevation Product Elevation
MW-1
0-20-91 336.56 11.20 32536 None -
10-22-91 11.48 325.08 None -—
MW-2
9-20-91 334.80 922 325.58 None -—
10-22-91 9.66 325.14 None -
MW-3
9-20-91 335.53 10.16 325.37 None -—-

10-22-91 10.48 325.05 None

Measurements in feet,

Wells surveyed on October 11, 1991. Datum is City of Dublin = (USGS)




Subsurface Environmental Investigation
ARCO Station 6041, Dublin, California

February 12, 1992
60006.02

RESULTS OF LABORATORY ANALYSES OF SOIL SAMPLES
ARCO Station 6041
Dublin, California
September 12-13, 1991

TABLE 2

Sample

Identification TPHg B T E X
§-9-1/2-B1 150 0.90 42 24 13
$-14-1/2-B1 <10 0.0060 0.019 0.0090 0.060
§-21-1/2-Bl <1.0 <0.0050 <().0050 <0.0050 <0.0050
$-4-1/2-B2 25 0.071 <0.0050 0.093 0.017
§-9-1/2-B2 63 0.30 0.011 030 0.060
§-15-1/2-B2 <1.0 <0.0050 < 0.0050 <0.0050 <0.0050
§-9-1/2-B3 52 1.2 2.3 14 85
§-19-1/2-B3 <1.0 <(0.0050 <0.0050 <0.0050 <(.0050
SP1-A-D* 19 0.027 <0.0050 0.035 (.0070
SP2-A-D* 18 0.045 0.43 0.29 1.8

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: ethylbenzene; X: total xylenes.

BTEX:  Analyzed by EPA Method 5030,/8015/8020.

*.
N

< Less than the laboratory detection limit.
Sample Identification: 5-19-1/2-B3
| — Boring number
Depth in feet
Soil sample

Composite sample of four soil samples obtained from stockpiled soil.
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Subsurface Environmental Investigation February 12, 1992
ARCO Station 6041, Dublin, California 60006.02
TABLE 3
RESULTS OF LABORATORY ANALYSES OF GROUNDWATER SAMPLES
ARCO Station 6041
Dublin, California
Sample Ethyl- Total
ID TPHg Benzene Toluene benzene xylenes
MW-1
9-20-91 410 28 36 43 89
MW-2
9-20-91 130 6.6 .96 14 1.5
MW-3
9-20-91 990 50 100 11 200
MCL - 1 - 630 1,750
DWAL - - 100 - -
Results in parts per billion (ppb)
Benzene, toluene, ethylbenzene, and total xylenes analyzed by EPA Method 5030/8015/8020.
TPHg: Total petroleum hydrocarbons as gasoline (analyzed by EPA Method 5030/8015/8020).
MCL: Maximum contaminant level in drinking water (DHS, July 1989).
DWAL: Recommended drinking water action level (DHS, January 1950).
Sample Identification; MW-3
: L— Monitoring well number
(7 2/
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Subsurface Environmental Investigation February 12, 1992
ARCO Station 6041, Dublin, California 60006.02
PREVIOUS WORK

June 1990

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, 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 hydrocarbons
compounds, both visually and with a portable Organic Vapor Meter (OVM). Initial random
screening of backfill material excavated from around the tank yieldled OVM readings
ranging from nondetectable to 0.8 parts per million (ppm). Upon removal of the tank,
random grab samples of soil excavated from tank pit cavity yielded OVM readings ranging
from nondetectable to 8.5 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. Twao 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 sample locations and
laboratory results are shown on Plate A-1, Tank Pit Sampling Locations. The samples were
divided into two sets, A and B, 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 total petroleum hydrocarbons as gasoline (TPHg), total
petroleum hydrocarbons as diesel (TPHa), 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. Results of laboratory analyses of the composite sample collected from the
stockpiled soil indicated TOG at 110 ppm, TPHd at 180 ppm, TPHg at 10 ppm, total xylenes
at 0.25 ppm, and nondetectable concentrations of organic lead, benzene, toluene and
ethylbenzene. Soil samples analytical results are shown in Table A1, Analytical Results of
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Subsurface Environmental Investigation February 12, 1992
ARCO Station 6041, Dublin, California 60006.02

Soil Samples from Waste-Oil Tank Pit. 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 observation 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.

September 1990

On September 25, 1990, a RESNA geologist attempted to collected 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, removal of pea gravel beneath the pump
was performed. The OVM reading for the pea gravel sample collected from the depth of
Ys-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.

A-2
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Subsurface Environmental Investigation

February 12, 1992

ARCO Station 6041, Dublin, California 60006.02
TABLE Al
ANALYTICAL RESULTS OF SOIL SAMPLES
FROM WASTE-OIL TANK PIT
ARCO Station 6041
7249 Village Parkway
Dublin, California
Sample TFHg TPHd B T E X TOG HVOCs oL
§-N9-WOB <2.0 <10 <0.050 <0.050 <0.050 <0.050 NA NA Na
§8-89-WOB <2.0 <10 <0.050 <0.050 <0.050 <0.050 NA NA NA
S-E9-WOB <20 <10 <0.050 <0.050 <0.050 <0.050 NA NA NA
$W9-WOB <20 <10 <0.050 <0.050 «<0,050 <0.050 NA NA NA
§-C10-WOB <20 <10 <0.050 <0.050 <0050 <0.050 NA NA NA
S-N9-WO0A NA NA NA NA NA NA <50 <0.005 NA
5-S9-WOA NA NA NA NA NaA NA <50 <(.005 NA
S-ES-WOA NA NA NA NA NA NA <50 <{.005 NA
S5 WI-WOA NA NA NA NA NA NA <50 <{(.005 NA
S-C10-WODA NA NA NA NA NA NA <50 <(.005 NA
5-0607-SP 10 180 <0.050 <0.050 <0.050 025 110 NA «<{.08
MDL 20 10 0.050 0.059 0.050 0.050 0.005 0.08

50

Results are in parts per million (ppm).

TPHg: Total petroleum hydrocarbons as gasoline.

TPHd: Total petroleum hydrocarbons as diesel.

B: Benzene, T: Toluene, E: Ethylbenzene, X: Total Xylene Isomers.
TOG: Total oil and grease.

HVOCs: Halogenated volatile organic compounds.

OL: Organic lead.
< Below the reporting limits of the analytical method.
NA: Not analyzed. '

MDL: Method detection limit
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Subsurface Environmental Investigation February 12, 1992
ARCO Station 6041, Dublin, California 60006.02

FIELD PROTOCOL

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

Site Safety Plan

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

Sampling of Stockpiled Soil

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

foil, plastic caps, and aluminized duct tape; labeled; and promptly placed in iced storage for
transport to the laboratory, where compositing will be performed.

Soil Borings

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

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

B-1
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Subsurface Environmental Investigation February 12, 1992
ARCO Station 6041, Dublin, California 60006.02

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

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

Drill Cuttings

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

Soil Sampling in Borings

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

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

av by /
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Subsurface Environmental Investigation February 12, 1992
ARCO Station 6041, Dublin, California 60006.02

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

Logging of Borings

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

Monitoring Well Construction

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

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

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

RESNA—



Subsurface Environmental Investigation February 12, 1992
ARCO Station 6041, Dublin, California 60006.02

Groundwater Monitoring Well Development

The monitoring wells are developed by bailing or over-pumping and surge-block techniques.
The wells are either bailed or pumped, allowed to recharge, and bailed or pumped again until
the water removed from the wells is determined to be clear. Turbidity measurements (in NTUs)
are recorded during well development and are used in evaluating well development. The wells
are allowed to equilibrate for at least 48 hours after development prior to sampling. Water
generated by well development will be stored in 17E Department of Transportation (DOT) 53-
gallon drums on site and will remain the responsibility of the client.

Groundwater Sampling

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

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

RESNA—



Subsurface Environmental Investigation February 12, 1992
ARCQO Station 6041, Dublin, California 60006.02
Sample Labeling and Handling

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

B-5
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WELL PURGE DATA SHEET

Project Name: ARCO 6041

Job No. 60006.02

Date: 98/20/91 Page 1 of 1
Well No.MW-1 Time Started 8:39
Time Gallons Temp. pH Conduct.
(hr) (cum.} (F) (micromho)
8:39 Begin purging well Mw-1
8:40 0.25 65.6 NM 2.73
8:43 1 67.1 NM 2.82
8:46 2 67.8 NM 2.81
8:50 3 67.9 NM 2.75
8:59 5 67.1 NM 2.58
9:07 7 67.0 NM 2.58
9:16 9 66.8 NM 2.45
9:25 11 66.7 NM 2.56
9:35 13 66.5 NM 2.53
9:45 15 66.5 NM 2.53
9:46 Stop purging MW-1
Notes: Well diameter (inches) : 4
Depth to Bottom (feet) : 17.5
Depth to Water - initial (feet) : 11.20
Depth to Water - final (feet) : 11.20
% recovery : 100
Time Sampled : 11:45
Gallons per Well Casing Volume : 3.8
Gallons Purged : 15
Well Casing Volumes Purged : 3.9
Approximate Pumping Rate (gpm) : 0.2
pH not measured due to equipment malfunction : NM

RESNA—




WELL PURGE DATA SHEET

Project Name: ARCO 6041 Job No. £0006.02
Date: 20/91 Page 1 of 1
Well No.MW-2 Time Started 10:14
Time Gallons Tenp. pH Conduct.
(hr) (cum. ) (F) (micromho)
10:14 Begin purging well Mw-2
10:17 1 69.1 NM 3.68
10:24 3 71.3 NM 3.51
10:31 5 71.4 NM 3.44
10:40 7 70.6 NM 3.37
10:47 9 71.2 NM 3.39
10:53 11 70.7 NM 3.39
11:02 13 71.1 KM 3.39
11:03 13 Stop purging MW-2
Notes: Well diameter (inches) : 4
Depth to Bottom (feet) : 14
Depth to Water - initial (feet) : 9.22
Depth to Water - final (feet) : 9.30
% recovery : 98
Time Sampled : 11:53
Gallons per Well Casing Volume : 2.9
Gallons Purged : 13
Well Casing Volumes Purged : 4.5
Approximate Pumping Rate (gpm) : 0.3
pH not measured due to equipment malfunction: NM

RESNA—



\
WELL PURGE DATA SHEET
Project Name: ARCQ 6041 Job No. 60006.02
Date: 9/20/91 Page 1 of 1
Well No.MW-3 Time Started 8:13
Time |Gallons Temp. pH Conduct.
(hr) (cum. ) (F) (micromho)
8:13 Begin purging well MW-3
8:14 2 67.1 7.64 2.37
8:17 4 67.9 7.56 2.38
8:17 4 Well dewatered, Stop purging MwW-3
Notes: Well diameter (inches) : 4
Depth to Bottom (feet) : 15
Depth to Water - initial (feet) : 10.16
Depth to Water - final (feet) : 11.73
% recovery : 68
Time Sampled : 11:55
Gallons per Well Casing Volume : 2.9
Gallons Purged :@: 4
Well Casing Volumes Purged : 1.4
Approximate Pumping Rate (gpm) : 1.0
BEsSNNA
({7 a2/




APPENDIX C

WELL CONSTRUCTION PERMIT



RECEIVED
4| ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVAFION DIGHRICT

5997 PARKSIDE DRIVE & PLEASANTON, CALIFORNIA 94566 AP LIED, SYSTEAR00
NCH

5 September 1991

Resna/Applied GeoSystems
3315 Almaden Expressway, Ste, 34
San Jose, CA 95118

Gentlemen:

Enclosed is Drilling permit 91503 for a monitoring well construction project
at 7249 Village Parkway in Dublin for Arco Products Company.

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

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

Very truly yours,

Craig A. MayfielW

Water Resources Engineer

WH :mm
Enc.



A ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

5997 PARKSIDE DRIVE ]

PLEASANTON, CALIFORNIA 94588 s

(415) 484-2600

DRILLING PERMIT APPLICATION

FOR_APPLICANT TC COMPLETE

LocATION oF PROJECT AR Finiiom (chl
713149 Villagg, @1ﬂx’,mw

ﬁx}l’){"-‘f‘ {lli %M{)‘:

CLIENT

Neme AR Prgauids (ﬂ'\ﬂnduwx
.Mdress P, Boy WX Phone ru&[’\ g1t —2L 2Y

Clty 44 Modeg Z1p _ya 3Hu0Q

APPL ICANT

Name  JESMNA.

NS AlmModdin Exo

Address S de. DY J bhonaﬁqog),z.gu ~770N

lCHY S0 Zj’{)-}& Zlp A I3 8

TYPE OF PROJECT
lwetl Constructlion
Cathodic Protection .
Watar Supply

l Monltoring ells \

PROPGSED WATER SUPPLY WELL USE

Geotechnical Investigation
General
Contaminatlon

Well Destructlon

Other |

anastic Industrial

unlcipal Irrigation

RILLING METHOD:

ud Rotary Alr Rotary Auger \/
able Other

l)RILLER'S LIGENSE No. ( 577 oS i) ¥2%9C

WELL PROJECTS

Drili Hote Diameter ({) In. Max | mum
l Casing D1ameter i In. Dapth 75- ft.
Surface Seal Depfh L0t Number %

‘i" !. ‘aut\__ fgu-v\v'o\ 3‘1\{,\« ‘“d\.:\l.w\.ej'h"] (90'1:\1&‘?‘&1
'EOTECHNICAL PROJECTS \Lt]g
Number of Barings Max Imum
Hole D1ameter in. Depth 1.

STIMATED STARTING DATE 9/ {h] A1
ESTIMATED COMPLETION DATE o (1% | 9|

! hersby agres to comply wlith all requlrements of this
ermit and Alsmeda County Ordinance No. 73-58.

lpm.lcmr's Lo _
IGNATURE P s rbasa. A]EWHV\&) A Da*ﬁ.i’llﬁ_/jl

FOR OFF ICE USE

PERMIT NUMBER 91503

LOCATION NUMBER

PERMIT CONDITIONS

Clrcled Permlt Roquirements Appiy

GENERAL

!. A permlt appllcation should be submitted so as to
arrfve at the Zone 7 offlce flve days prilor to
proposed starting date.
Submit to Zone 7 wlthin 60 days after completion
of permitted work +the orlginal Department of
Water Resources Weter Well Orillers Report or
equivalent for well proJects, or drilling logs
and locatlon sketch for gectechnlcal projects.
Permlt 1Is wvold If proJect not begun within 50
days of approvai date,
WATER WELLS, INCLUDING PIEZOMETERS
i, Minimum surface seal thlckness
cement grout placed by tremle.

3.

Is two Inches of

2. Minlmum sseal depth Is 50 feet for municlpal and
Industrial wells or 20 feet for domestic and
irrlgatfon wells wunless a lesser depth Is
speclally approved. Minimum seal depth for
monltoring wetis 1s the maximum depth practicable
or 20 faet.

C. GEOTECHNICAL. Backflll bore hole with compacted cut-

tings or heavy bentonite and upper two feet with com-
pacted material. In areas of known or suspscted
contaminatlon, tremled cement grout shall be used In
place of compacted cuttings.

D. CATHODIC. FIi1l hole above ancde zone wlth cancrets
piaced by tremlis.

E. WELL DESTRUCTION. See attachad.

Approved 4 Date3 Sep 91

Wyman Hong

51991



APPENDIX D
WELLHEAD SURVEY
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APPENDIX E

CHAIN OF CUSTODY RECORDS
LABORATORY ANALYSES REPORTS



[ARCO Products Company ¢

Dhvision of AtlanticRichfieldCompany

Task Order No. GUtt-11- 2

Chain of Custody

o ekl Faoy_Dublenn Consarany - J el C"}H"‘”U‘M febxt?ﬂe A VALY
ARCO engi 2 " . Telsph Teieph ) F e — |7
e Chuek Cqumeds ARCO)L1595 124 39| Gonsuand uR)2 (=TT 1.2% Consuitart{ @03) 20U “24 BT e
Consultant name .o C, N A /A pp{u,J G@JJSV-’;*{ZVH% ?g:;gﬁﬁam 3515 Alenade C,( 2, S wide SH S _'Ivbt’ A 3571 - 01-¢73%
C] § Method of shipment
Matrix Preservation o Eg E:: ) .
g 2 ® glgl| J| B 25| 8 L SERVOIAN
2 g' .IE“ Soil Water | Other Ice Acid = = = EE éf_—] 3D .‘3 % g g E]’ %ﬁ OE‘&E
5 g | B E E |gl|Ez|z55slz2| £ | = | = |38132 (338
& " 3 & 3 B2 | b |[EE | ST R & | & | & |8F|3E (38F
/ . . Epgc}al de:gclinn
el - . i . — imit/reporting
Gpia-oPi- Y . 0if13 /0922 80
3l YR [}V J RILEIR]
SPiaspi| || v v o1 11%)9) w
L TR Vo J o1/ 13j1) w Special QNG
i3 -572-4) | LS v 01 B % J/ag 2%
Aotz | 1| v UIBAI| « | v
. - T
'Uj{?‘f@ﬁQvC %,_ ! i 14 Uj//%}‘ﬂ he Remarks
9 AESEYRIRY Vi N siEIkL J
- L [ U
Lab number

Turnaround time

Priovity Rush

1 Business Day O
Condition of sample: & Temperatura received:
ondition P @@@ _ N QCD@/ /? Rush :
. Bglmqunshed by sampler Date Tlme Received by W 2 Business Days M
. >-7l3(

r &m 41,@/94;, IS 2/ / /% :Ilf { f Expedited

. . T Received b A v xpedite
Hehnqulshed byg’_e W Da?}&/?] [ o0 fl-’":): ecelved by 5 Business Days O

I3
o4 * - -

Relinquished by o Dale Time F—‘ieg:e‘ ed J?y laboratory = T Date Time Standard

e {ffi ) //b%f /& [ ¥l 10 Business Days -

Distribution: White capy — Laboratory; Canary copy — ARCO Environmental Engineering; Pink copy — Consultant

APPC-3202 (2-91)

e



ARCO Products Company £}

Divisien of AllanticRichfieldCompany

Task Order No.

6U4H1-

91-2

Chain of Custody

=

ARCO Facili . Cit . Proj - i s . L
ety ne- ¢ (Y J {Flaycimy} D u bl (crgnlwiﬂnm?ager TG ol (w F}[ AT Sﬁiﬂl;aiow nameprNA i
ARCO engineer ) - Telephone no Telephona no., . 2y ., - . Fax no. . A g EWUOIA '
Chwl  Cowmel (ARCO) (L5 Y5 11" 43U consutany (YUF )Z (u="172> (Consullan{) Lod )-’3 642435 Contract number
Consultant name ')E‘)N/}),‘_ /A'Pphuj éﬁ,u )L{bf A=, J&g;jrzgﬁﬁam} -5‘){.') AL\-M&LJ‘(",L‘I {-:V,T))S‘bLkgﬁ ; Sf)ul ‘IU(:A‘? . A qS[ JX O 073
Matrix Preservation - .E_:g ,% Method of shipment
- 2 o Bla U g 3581} SE U A
. o K] E s | 8w o™ B ) T -
o “ = = gl 2| 22|85 2l 2| gl 8|&85|2 O -
= . & _ _ @ o Sl 2|25 |2%| 2l g | &g gl = COVRIER
é 5 é Soil | Water | Other | Ice Acid 5 é 5 E Eleg|e0) gls|z|8|.Q E{j, g5
3 g | 8 8 8 |E2|BE|EE|sz ES E | £ | & |22 & BEF
K y N Special detection
5 qi 5' | wJ \va Oa/llﬁf W / 6 :2‘ 2 ya Limit/reporting
(L - »
I 5By Y v 02,249 v, 53
- (Y Y >.
2151 || v v I v ¢4
W3-8 | WV v 9 / 8/7 | s %5 [Srecia oaiac
bofel, ||| v v | aloym v KL
< - 154871 IRV, v a8/ Vv £7
59389 I V7 ., 5|07 @ N gl —
— emarks
5 9je R v 2109/ v %9
e £ o ] T
Lab number
Turmaroeund time
Priority Rush
1 Business Day [
Conditi f sample: Temparature roceived:
Ho:-n ||onhod: pl l — = " Py N A Rush
glinquished by sampler ate img | Received by 2 Business Days [1
S e sl Sy [ Le Slercta—
inqui D Time |Raceived by &7 [ Expedited
Relinquished by( M' 7} Gﬁ [ I ’ os‘;\;‘ aceived by 5 Business Days w
Relinguished By e Date Time | Received by Iaboralory:fﬁ . Date / . f‘ Time Standard
//m. 70 f/ﬁ/ / /_‘t bolen Pm 10 Business Days In
o - L ]

Distribution: White copy — Laboralory; Canary copy — ARCO Ernvironmental Engineering; Pink copy — Consultant

APPC-3292 (2-91)



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwocd City, CA 34063

(415) 364-9600 » FAX (415) 364-9233

RESNA

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

Project: ARCO 6041, Dublin

RECEIVE
cop e

APPLIED GEQSYSTEMS
SAN JOSE BRANCH

Enclosed are the results from 10 soil samples received at Sequoia Analytical on September 16,1981, The requested

analyses are listed

below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

1092280 Soil, composite, SP1 A-D 9/13/91 EPA 5030/8015/8020
1092281 Soll, composite, SP2 A-D 9/13/91 EPA 5030/8015/8020
1092282 Soil, 5-9%-Bt 9/12/91 EPA 5030,/8015/8020
1092283 Soil, 8-14%-81 9/12/91 EPA 5030,/8015/8020
1092284 Seil, 3-21%4-B1 9/12/91 EPA 5030/8015/8020
1092285 Scil, 5-414-B2 9/13/91 EPA 5030/8015/8020
1092286 Soil, $-914-B2 9/13/81 EPA 5030/8015/8020
1092287 Soil, S-154%-B2 9/13/91 EPA 5030/8015/8020
1092288 Soil, 5-914-B3 9/12/91 EPA 5030/8015/8020
1092289 Soll, 5-19'%2-B3 9/12/91 EPA 5030/8015/8020

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

on this project.

Very truly yours,

SEQUOIA ANALYTICAL

lizabeth W. Hackl
\Fl'r.‘oject Manager

1092280.RRR <1:=



SEQUOIA ANALYTICAL

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

ESNA Cllent Project ID: ARCQ 6041, Dublin Sampled
315 Almaden Expwy., Suite 34 Matrix Descript:  Scil, composite Received:

San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020 Analyzed:
ion: i le #: A-D Reported:

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

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene: Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) (ppm) (ppm) (ppm) {ppm)
109-2280 SP1 A-D 1.9 0.027 N.D. 0.035 0.0070
109-2281 SP2 A-D 18 0.045 0.43 0.29 1.8
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

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

S QUOIA ANALYTICAL -

jol C»[%fé

Za eth

(Project Manager 1092280.RRR <1>




@ SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

ESNA Client Project {D:  ARCO 6041, Dul ~Sampl
3315 Almaden Expwy., Suite 34 Matrix Descript:  Soil Received:
an Jose, CA 95112 Analysis Method: EPA 5030,/8015,/8620 Analyzed:
ttention: Joel Coffman First Sample # 109-2282

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

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene  Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg ma/kg
(ppm) {ppm) (ppm) {ppm) (ppm)
109-2282 5-914-B1 150 0.90 4.2 2.4 13
108-2283 S-141%-B1 N.D. (.0060 0.019 0.0090 0.060
108-2284 5-21%-B1 N.D. N.D. N.D. N.D. N.D.
109-2285 S-4»-B2 25 0.071 N.D. 0.093 0.017
109-2286 5-914-B2 6.3 0.30 0.011 0.30 0.060
109-2287 S-151%-B2 N.D. N.D. N.O. N.D. N.D.
109-2288 5-91.-B3 52 1.2 25 1.4 8.5
- 108-2289 S-19%-B3 N.D. N.D. N.D, N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

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

SEQUOIA ANALYTICAL
v ~ J

/ AL
%ﬁ%@%%

Project Manager 1092280.RAR <2>




680 Chesapeake Drive « Redwood City, CA 94063
. {(415) 364-9600 « FAX (415) 364-9233
l ESNA Client Project ID: ARCO 6041, Dublin
3315 Almaden Expwy., Suite 34
San Jose CA 85112
I : Joel Coff : 2280, 83-88
I QUALITY CONTROL DATA REPORT
ANALYTE Ethyl-
' Benzene Toluene benzene Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: D. Dreblow D. Dreblow D. Dreblow D, Dreblow
Reporting Units: Hg/kg Hg/kg Hg/%g Ha/kg
Date Analyzed:  Sep 17, 1991 Sep 17, 1991 Sep 17, 1991 Sep 17, 1891
l QC Sample #:  GBLK0S1791 GBLK0G1791 GBLK091791 GBLKOg1791
I Sample Conc.: N.D. 12 N.D. 6.0
Spike Conc.
' Added: 200 200 200 600
Conc. Matrix
l Spike: 190 200 190 550
Matrix Spike
% Recovery: 95 94 95 a1
l Conc. Matrix
Spike Dup.: 200 200 190 580
Matrix Spike
l Duplicate
% Recovery: 100 94 95 96
l Relative
% Difference: 5.1 0.0 0.0 5.3
I SE?UOIA ANALYTICAL % Recovery: Cone. of M.S. - Canc. of Sample x 100

Spike Conc. Added
" |Relative % Difference: Cone. of M.S. - Canc. of M.8.D, x 100

' LEF/J{t; Al/fnéﬁ(‘/ack'f 7= 1Conc. of M5, + Conc. of MS.0)/ 2

Prolect Manager 1092280.ARR <3>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 940863
(415) 364-3600 « FAX (4158) 364-9233

ESNA Client Project ID: ARCQ 6041, Dublin
315 Almaden Expwy., Suite 34

an Jose, CA 95112

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene benzene  Xylenes
Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: M. Nipp M. Nipp M. Nipp M. Nipp
Reporting Units: {g/kg 1g/kg 19/kg pa/kg
Date Analyzed:  Sep 17, 1991 Sep 17, 1991 Sep 17, 1991 Sep 17, 1991
QC Sample #:  GBLKOS1791 GBLKD91791 GBLK091781  GBLK091791
Sample Conc.: N.D. 11 N.D. 6.0
Spike Conec.
Added: 200 200 200 £00
Coiic, Matrix
Spike: 170 180 180 530

Matrix Spike

% Recovery: 85 85 90 87
Conc. Matrix
Spike Dup.: 180 180 180 540
Matrix Spike
Duplicate
% Recovery: a0 90 a5 89
Relative
% Difference: 5.7 54 5.4 1.9

UQIA ANALYTICAL % Recovery: Cong, of M.S. - Conc. of Sample x 100
‘ " Spike Cone. Added

oS
s / !
1 ,%{:ﬁ( Ay Relative % Difference: Cone. of M.S. - Conc. of M.S.D. x 100
/f

. Hackl {Conc. af M.S. + Conec. of MS.D.) / 2
{ Project Manager 1092280.RRR <4>




ARCO Products Company &} :
Division of mranticRich!ieldEompanyy hd Task Order No. (L )y l - C? l - 3 Chain of CUS‘OdV
ABCO Fagility no. City Project managhr ‘ . J— Labaratory name
_&_ g e -~ L 000G 0 | (Faciiy) D UB L Consutant)  TOEY (COFFMA n)/ ipu LEET S
ARCOQ engineer Telephaone no. Telephone ng. Fax no; E@ iUo / /4-
; Wwe ke (‘,A’/em £ (ARCO) (Censultant) Ogaljj Y- ’di?'gg {Cm:;;ltanl(‘/@g)\ o é Y Contract number
Consultant nam Address 33,5 /} L M/}O ¥ < (A \ = . ey
| PE£S ﬂjA— {Consultant} 5’;/?./ " ; y SUIrEz () 56’75
. . Ol s Method of shipment
Matrix Preservation . & | B
o o &2 | en U 8 32 | g 1
; g 5 E 5|83 5| E 025
g - h = gl €|z2|83| 3| 2| 8| 8| &|%BI1E O
- . 2 A . 2 E’ 2 Eag, b= g, = B ] B = 2 e
% g 5 Soil | Water | Other lce Acid = E‘ xé 55 2 'E,D_ 2 z 3 g &E g% G&E
Special detection
5 Y " " = 4 Limit/reporting
g=RUNBATEL | A LN Z-do-yl O AU D .
. . y
w-i-Mws | 3 X _ A | X 1Sy L {O‘Ti»ffﬂb
w-n-Muw) | 3 X A X Iy s X, Hoq b
w-4-Mwa | 3 A Ao | X é—zj [jiS3 X V ‘f{) f7 Special QAIGC
Remarks
Lab number
Turnaround time
Priority Rush
1 Business Day |
Condition of sample: l Ci%m . . ;emper:u:e received: e Fish
Helunqunshed by sampler . ate ime eceived by 2 Business Days 0
LS Sk 9-20-9 Jiov A M‘- _ B
Relin Date Time |Received by Expedited
o 5 Business Days [
W G~ 78~/ o S0
Relinquished by Date Time Heceiveﬁa laboratory — Date Time Standard %
PN .
o Cr"goo [Tregn [Fme. X

Distribution: White copy — Laboratory; Canary copy — ARCO Environmental Engineering; Pink copy — Consultant
APPC-3292 (2-91)



SEQUOIA ANALYTICAL et

680 Chesapeake Drive » Redwood City, CA 94083 3315 Almaden Expressway

Suite 34
415) 364-9600 » FAX -
(415) {416) 364-9233 San Joss, CA 95118

RESNA

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

Attention: Joel Coffman

Project: ARCQ 6041, Dublin

Enclosed are the results from 3 water samples received at Sequoia Analytical on September 20,1991. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

1094095 Water, W-11-MW3 9/20/91 EPA 5030,/8015,/8020
1094096 Water, W-11-MW1 9/20/91 EPA 5030,/8015,/8020
1094097 Water, W-11-MW2 9/20/91 EPA 5030/8015/8020

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

Very truly yours,

SE?UOIA ANALYTICAL Ve
s

i Iﬂ E / R o
e ’JF / UL

Eilzabeth W Hackt -
! .
Project Manager

REPORT.XLS <1>



SEQUOIA ANALYTICAL

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

: } : pled:
13315 Almaden Expwy., Suite 34 Matrix Descript:  Water Received: Sep 20,

San Jose, CA 95112 Analysis Method: EPA 5030/8015/8020 Analyzed: Sep 30,
Attention: Joel Coffman ~ First Sample #:  109-4095 Reported: Oct 2,

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

Sample Sample Low/Medium B.P. Ethyl

Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
Hg/L pa/L pa/L #g/L Hg/L
(ppb) (ppb) (ppb) (PpDb) {ppb)

109-4095 W-11-MW3 990 50 100 11 200

109-4096 W-11-MW1 410 28 36 4.3 89

109-4097 W-11-MW2 130 6.6 0.96 1.4 1.5

Detection Limits: 30 0.30 0.30 0.30 0.30

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

SEDUOIA ANALYTICAL Y

'r/c(.,/f (’/ f‘//

“Eliza ethW Hackl
Project Manager 1094095.RRR <1>



680 Chesapeake Drive » Redwood City, CA 94063
l (415) 364-9600 « FAX (415) 364-9233
' Client Project ID: ARCO 6041, Dublin
n .Jose CA 95112
l : Joel Coff QC Sample Group: 1094095-97
' QUALITY CONTROL DATA REPORT
ANALYTE Ethly-
Benzene Toluene benzene Xylenes
l Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020
Analyst: K. Gill K. Gill K. Gill K. Gill
Reporting Units: ug/L wg/L g/l ug/L
Date Analyzed: Sep 30, 1891 Sep 30, 1991 Sep 30, 1991 Sep 30, 18991
' QC Sample #:  GBLK0S30%1 GBLK093091 GBLK093091 GBLK033081
l Sample Cone.: N.D. N.D. N.D. N.D.
Spike Conc.
' Added: 10 10 10 30
l Conc. Matrix
Spike: 9.4 9.4 9.3 28
l Matrix Spike
% Recovery: 94 94 83 83
l Conc. Matrix
Spike Dup.: 10 10 10 30
l Matrix Spike
Duplicate
% Recovery: 100 100 100 100
l Relative
l % Difference: 6.2 6.2 7.2 6.9
' SEQUOIA ANALYTlC % Recovery: Cone. of M.S. - Cong, of Sample x 100
C b /7 Ve Spike Conc. Added
T / o~/
' R \—l///{ e '/ - Relative % Difference: Cone. of M.S. - Conc. of M.S.D. x 100
J/Ellzabeth W Hackl T {Conc. of M.5. + Cone, of M.S.D) /2
l ! Project Manager 1094095.RRR <2>



