KAPREALIAN ENGINEERING, INC.

K Consulting Engineers

PO. BOX 996 « BENICIA, CA 94510
(707) 746-6915 » (707) 746-6916 ¢ FAX: (707) 746-5581

KEI-PBS-0801.R5
May 10, 1951

Unocal Corporation
2000 Crow Canyon Place, Suite 400
San Ramon, CA 94583

Attention: Mr. Ron Bock

RE: Continuing Ground Water Investigation at
Unocal Service Station #6034
4700 First Street
Livermore, California

Dear Mr. Bock:

This report presents the results of Kaprealian Engineering, Inc's.
(KEI) soil and ground water investigation for the referenced site
in accordance with KEI's proposal KEI-P89-0801.P3 dated January 31,
1991. The purpose of the investigation was to determine the degree
and extent of ground water contamination at the site. The scope of
the work performed by KEI consisted of the following:

Coordination with regulatory agencies.

Geologic logging of three borings for the installation of
three monitoring wells.

Scoil sampling.

Ground water monitoring, purging and sampling.

Laboratory analyses.

Data analysis, interpretation and report preparation.
SITE DESCRIPTION AND BACKGROUND

The subject site is presently used as a gasoline station. The
subject site is situated on gently sloping, northwest trending
topography, and is located adjacent to and northeast of the
drainage channel for Arroyoc Seco. In addition, the site is located
approximately 9,000 feet northwest of the Lawrence Radiation
Laboratory and the University of California. A Location Map, Site
Plans and Site Vicinity Map are attached to this report. BP and
Chevron Service Stations are located to the south and southeast of
the Unocal site.
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KEI's initial work at the site began on August 2, 1989, when KEI
was asked to collect soil samples from beneath two 12,000 gallon
fuel storage tanks and one waste o0il tank during their replacement.
The tanks were made of steel and no apparent holes or cracks were
observed in the tanks. Six soil samples (designated as Al, A2, A3,
Bl, B2 and B3) were collected from beneath the fuel tanks at depths
of 15 to 16 feet, and one soil sample, labeled WO1l, was collected
from beneath the waste o0il tank at a depth of 8.5 feet. KEI
returned to the site on August 7, 1989 in order to collect soil
samples from the product pipe trenches. Seven soil samples,
labeled P1 through P7, were collected from the pipe trench at
depths ranging from 2.5 to 3.5 feet. Ground water was encountered
in the fuel tank pit at a depth of 17.5 feet during subsequent
excavation of contaminated soil from the location where sample A3
was collected. Locations of soil samples are shown on the attached
Site Plan, Figure 2. One ground water sample, labeled W1, was
collected from the excavated pit.

All samples were analyzed by Sequoia Analytical Laboratory in
Redwood City, California for total petroleum hydrocarbons (TPH) as
gasoline, and benzene, toluene, xylenes and ethylbenzene (BTX&E).
In addition, the sample collected from beneath the waste o0il tank
was analyzed for TPH as diesel, total oil and grease (TOG) and EPA
methods 8010 and 8270 compounds. Analytical results of the soil
samples, collected from the fuel tank pit and pipe trenches,
indicated levels of TPH as gasoline ranging from non-detectable to
9.6 ppm for all samples except for sample A3, which showed 390 ppm.
However, the area below sample A3 was excavated to the depth of the
water table. The soil sample collected from beneath the waste oil
tank showed non-detectable levels of all constituents analyzed,
except for TPH as diesel at 1.4 ppm. Analytical results of the
water sample collected from the fuel tank pit showed 47,000 ppb of
TPH as gasoline, and 260 ppb of benzene. Results of the soil
analyses are summarized in Table 5, and the water sample in Table
6. Documentation of soil and water sample collection and analyti-
cal results are provided in KEI's report (KEI-J89-0801.R2) dated
August 15, 1989. Based on the sample results, KEI recommended the
installation of four monitoring wells.

On October 25 and 26, 1989, four two-inch diameter monitoring wells
(designated as MW1l, MW2, MW3 and MW4 on the attached Site Plan,
Figure 1, and Site Vicinity Map, Figure 3) were installed at the
site. The monitoring wells were drilled and completed to total
depths ranging from 26 to 28.5 feet. Ground water was encountered
at depths ranging from 14.5 to 17.5 feet beneath the surface during
drilling. The wells were developed on November 3 and 9, 1989, and
initially sampled on November 18, 1989. Water and selected soil
samples were analyzed at Sequoia Analytical Laboratory in Redwood
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City, California, for TPH as gasoline and BTX&E. In addition, soil
and water samples collected from monitoring well MWl were analyzed
for TPH as diesel, EPA method 8010 compounds, and TOG.

Analytical results of the soil samples, collected from the borings,
indicated levels of TPH as gasoline ranging from non-detectable to
3.0 ppm for all samples, except for samples MW2(5), MW2(17) and
MW4 (15), which showed levels of TPH as gasocline at concentrations
of 23 ppm, 790 ppm and 56 ppm, respectively. TPH as diesel and EPA
method 8010 results were non-detectable, and TOG was non-detectable
in all samples.

Analytical results of the ground water samples, collected from
monitoring wells MWl and MW3, indicated non-detectable levels of
TPH as gasoline. TPH as gasoline was detected in monitoring wells
MW2 and MW4 at concentrations of 53,000 ppb and 9590 ppb, respec-
tively. Benzene was detected in monitoring wells MW2, MW3 and MW4
at concentrations of 540 ppb, 0.35 ppb and 9.8 ppb, respectively.
In monitoring well MWl, TPH as diesel was detected at 400 ppb, TOG
at 3.1 ppm, and EPA method 8010 constituents were non-detectable
except for trichloroethene, which was detected at a concentration
of 0.55 ppb. Analytical results of the soil samples are summarized
in Table 4, and water samples in Table 2. Based on the analytical
results, KEI recommended a wmonthly monitoring and gquarterly
sampling program. Documentation of the well installation and
laboratory analyses are presented in KEI's report (KEI-J89-0801.R4)
dated December 18, 1989. The monthly monitoring and gquarterly
sampling program began on January 4, 1990. The well covers of all
wells have been surveyed to Mean Sea Level.

RECENT FIELD ACTIVITIES

On April 2, 1991, three two-inch diameter monitoring wells
(designated as MWS, MW6 and MW7 on the attached Site Plan, Figure
1, and Site Vicinity Map, Figure 3) were installed at the site.
The wells were drilled, constructed and completed in accordance
with the guidelines of the Regional Water Quality Control Board
(RWQCB), and California Well Standards per Bulletin 74-%0.

The subsurface materials penetrated and details of the construction
of the wells are described in the attached Boring Logs.

The three wells were drilled and completed to total depths ranging
from 24 to 24.5% feet. Ground water was encountered at depths
ranging from 15.5 to 16 feet beneath the surface during drilling.
Soil samples were taken for laboratory analysis and for lithologic
logging purposes at a maximum spacing of 5 foot intervals, and at
or within the soil/ground water interface beginning at a depth of
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approximately 4-1/2 feet below grade until ground water was
encountered. Soil sampling conducted below the ground water table
are for lithologic logging purposes only. The undisturbed soil
samples were taken by driving a California-modified split-spoon
sampler ahead of the drilling augers. The two-inch diameter brass
liners holding the samples were sealed with aluminum foil, plastic
caps and tape, and stored in a cooled ice chest for delivery to a
certified laboratory. Each well casing was installed with a
watertight cap and padlock. A round, watertight, flush-mounted
well cover was cemented in place over each well casing.

The surface of each well cover was surveyed by Kier & Wright of
Pleasanton, California to Mean Sea Level and to a vertical accuracy
of 0.01 feet.

Wells MW5, MW6 and MW7, were developed on April 5, 1991. Prior to
development, all wells were checked for depth to water table using
an electronic sounder, presence of free product {(using an interface
probe or paste tape) and sheen. No free product or sheen was noted
in any of the wells. After recording the monitoring data, wells
MW5, MWé and MW7 were purged with a surface pump of S0 to 55
gallons until the evacuated water was reasonably clear and free of
suspended sediment. Monitoring and well development data are
summarized in Table 1.

All wells were sampled on April 10, 1991. Prior to sampling,
monitoring data were collected, the wells were purged of between 15
to 25 gallons (except well MW2 which was purged of 55 gallons), and
water samples were then collected using a clean Teflon bailer. The
samples were decanted into clean glass VOA vials, sealed with
Teflon-lined screw caps, and labeled and stored on ice until
delivery to a certified laboratory.

ANALYTICAL RESULTS

Water samples from all wells, and selected soil samples from
borings of MW5 through MW7, were analyzed at Seguoia Analytical
Laboratory in Concord, California. All samples analyzed were
accompanied by properly executed Chain of Custody documentation.
The samples were analyzed for TPH as gasoline by EPA method 5030 in
conjunction with modified 8015, and BTX&E by EPA method 8020. 1In
addition, the water sample collected from MWl was analyzed for TPH
as diesel using EPA method 3510 in conjunction with modified 8015,
TOG by Standard Method 5520B&F, and chlorinated solvents using EPA
method 8010.

Analytical results of the soil samples collected from the borings
for monitoring wells MW5, MW6 and MW7 indicate non-detectable
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levels of TPH as gasoline and benzene in all analyzed samples.
Analytical results of the water samples collected from MWl, MW3,
MWe and MW7 indicate non-detectable levels of TPH as gasoline and
BTX&E. In wells MW2, MW4 and MW5, levels of TPH as gasoline were
22,000 ppb, 950 ppbk and 630 ppb, respectively, with benzene levels
at 170 ppb, 0.84 ppb and 35 ppb, respectively. 1In monitoring well
MWl, TPH as diesel, TOG and all EPA method 8010 constituents were
non-detectable. Concentrations of TPH as gasoline and benzene
detected in ground water are shown on the attached Site Plan,
Figure la. Results of the soil analyses are summarized in Table 3,
and water analyses in Table 2. Copies of the laboratory analyses
and Chain of Custody documentation are attached to this report.

HYDROLOGY AND GEOLOGY

The water table stabilized in the monitoring wells at depths
ranging from 15.27 to 16.70 feet below the surface. Ground water
flow direction appeared to be toward the northwest on April 10,
1991, similar to the previous quarter, with a hydraulic gradient of
approximately .006 (based on water level data collected from the
monitoring wells prior to purging and sampling).

Review of the Fall 1990 Ground Water Level Report produced by the
Alameda County Flood Control and Water Conservation District
indicates that the subject site is located near the northeastern
corner of the Mocho Subbasin (Macho 1), and near the boundary with
the Spring Subbasin, where the regional ground water flow direction
is toward the northwest.

Based on review of regional geoclogic maps (U.S. Geological Survey
Open-File Report 80-533B "Preliminary Geologic Map of the Livermore
Quadrangle, Alameda and Contra Costa Counties, California" by
Thomas W. Dibblee, Jr., 1980}, the subject site is inferred to be
underlain by Quaternary-age alluvium. In addition, adjacent
hillside areas northwest and southwest of the site are mapped as
being underlain by the Livermore Gravel formation. The Livermore
Gravel is typically composed of light redding-gray cobble-pebble
gravel, pebbly sand, silt and clay.

The results of our previous subsurface study indicate that the
subject site is underlain by Quaternary alluvium materials to the
maximum depth explored (28.5 feet). These alluvium materials
generally consist of a gravelly unit at the surface varying from
about 5 to 7 feet thick. This upper gravel unit is underlain by a
clay unit to depths below grade of about 11 to 12.5 feet. A second
gravelly unit underlies the clay unit but varies significantly in
thickness from about 6.5 to 8 feet thick in the vicinity of MWl and
MW2, and about 12.5 feet thick in the vicinity of MW3. This second
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gravelly unit is inturn underlain by a second clay unit which
locally contains sandy and gravelly lenses and extends from depths
below grade of about 23.5 to 25 feet and extends to the maximum
depths explored (26 to 28.5 feet).

The results of our recent subsurface study indicate that the site
is underlain by fill materials which extend to depths below grade
of about 4 to 5-3/4 feet at MW6 and MW7 and may extend to a depth
of about 6-1/2 feet at MWS. The fill materials are inturn
underlain by clay and/or silt materials to depths of about 12-1/4
feet at MW6, and to about 15 to 15-1/2 feet at MW5 and MW7. These
fine-grained soils are inturn underlain by silty to clayey sand and
gravel materials at MW5 and MWé to depths below grade of about 16
to 18 feet, At MW5 and MWé, these coarse-grained soils are inturn
underlain by clay and silt materials which extend to depths of
about 17-1/2 feet at MW6, and to about 22-3/4 feet at MWS.
Underlying the clay and silt soils at depths of about 22-3/4 feet
at MW5, 17-1/2 feet at MW6, and 15 feet at MW7, is a zone of well
graded gravel, which is about 4 to 7 feet thick at MWé and MW7, and
by clayey sand at MW5 which is about 1/2 foot thick. These coarse-
grained soils are inturn underlain by clay materials at depths of
about 21-1/2 to 23-1/4 feet which extend to the maximum depths
explored (24 to 24-1/2 feet).

DISCUSSION AND RECOMMENDATIONS

Based on the analytical results, KEI recommends continuation of the
monitoring and sampling program. Results of the monitoring program
will be documented and evaluated after each monitoring and sampling
event. Recommendations for altering or terminating the program
will be made as needed.

The analytical results of the ground water samples collected to
date from monitoring wells MW1I and MW3 (November, 198% to April,
1391) reveal that levels of TPH as gasoline, benzene, and TPH as
diesel have been non-detectable in five of six sampling events,
including the two most recent samples collected. Therefore, based
on the water gquality data obtained to date, it appears that
contamination from upgradient sources has not migrated onto the
southwest corner of the Unocal site in the vicinity of monitoring
well MW3. However, upgradient monitoring well MW4, located at the
southeast corner of the Unocal site, has consistently shown TPH as
gasoline levels greater than 200 ppb in all six samples collected
to date, which would appear to support a conclusion of a local off-
site source of contamination.

KEI coordinated a joint monitoring on December 24, 19%0 at the BP
and Chevron stations located to the south and southeast of the
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Unccal station, across First Street. The ground water flow
direction on that date appeared to be generally toward the
northwest from the BP and Chevron stations toward the Unocal
station, as shown on the attached Site Vicinity Map, Figure 3. The
monitoring data (ground water surface elevation) for the Chevron
monitoring wells is summarized in the attached Table 1a.

In addition to the above mentioned joint monitoring, KEI has also
reviewed the most recent guarterly report (available for review by
KEI) prepared for Chevron USA by Western Geologic Resources, Inc.,

dated June 12, 1990. Presently, there are 18 active monitoring
wells (designated as C-1 through C-19 on the attached Site Vicinity
Map, Figure 3) in the vicinity of the Chevron station. Chevron

monitoring well C-4 was previously destroyed.

A review of the historical water quality data for Chevron's
monitoring wells (C-2, C-3, C-6, C-7, C-8 and C-9), which are
located directly upgradient of Unocal's monitoring well MW4, shows
that "total fuel hydrocarbons" (TFH) were detected in ground water
samples collected from these wells in 1988 at levels ranging from
2,100 ppb to 86,000 ppb. Based on analytical results from samples
collected on January 1, 19%0, the levels of contamination detected
in each of the above mentioned Chevron wells had decreased
significantly; however, "total petroleum hydrocarbons" (TPH) were
still detected in each of the wells at levels ranging from 910 ppb
tc 5,600 ppb. The decreasing levels of petroleum hydrocarbons
detected in Chevron's monitoring wells, coupled with the elevated
levels of TPH as gasoline detected in Unocal's upgradient monitor-
ing well MW4 and the general northwesterly ground water flow
direction, suggests that upgradient contamination has migrated onto
the Unocal site and may be contributing to contamination detected
in Uncocal's monitoring well MW2.

Therefore, KEI continues to recommend that a meeting be arranged
between representatives of Chevron and Unocal Corporation to
discuss further investigations and remediation at the respective
sites,.

DISTRIBUTION

Copies of this report should be sent to the Alameda County Health
Care Services, and to the RWQCB, San Francisco Bay Region.
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LIMITATIONS

S50il deposits and rock formations may vary in thickness, lithelogy,
saturation, strength and other properties across any site. In
addition, environmental changes, either naturally-occurring or
artificially-induced, may cause changes in the extent and con-
centration of any contaminants. Our studies assume that the field
and laboratory data are reasonably representative of the site as a
whole, and assume that subsurface conditions are reasonably
conducive to interpolation and extrapolation.

The results of this study are based on the data obtained from the
field and laboratory analyses obtained from a state certified
laboratory. We have analyzed this data using what we believe to be
currently applicable engineering techniques and principles in the
Northern California region. We make no warranty, either expressed
or implied, regarding the above, including laboratory analyses,
except that our services have been performed in accordance with
generally accepted professional principles and practices existing
for such work.
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Should you have any questions regarding this report, please do not
hesitate to call me at (707) 746-6915,

Sincerely,

Kaprealian Engineering, Inc.

,:/—ﬂff»w/ Eochom

Thomas J. Berkins
Senior Environmental Engineer

(Erau—

Don R. Braun
Certified Engineering Geologist

License No. 1310
Exp. Date 6/30/92

70 & Ao

Timothy R. Ross
Project Manager

\bam: jad

Attachments: Tables 1 through 6
Location Map
Site Plans - Figures 1, la & 2
Site Vicinity Map - Figure 3
Boring Logs
Laboratory Results
Chain of Custody documentation




KEI-P89-0801.R5
May 10, 1991
TABLE 1
SUMMARY OF GROUND WATER MONITORING AND FURGING DATA
Ground Water Depth to

Elevation Water Product Gallons
Well # {feet) (feet) Thickness Sheen Pumped

(Monitored and Sampled on April 10, 1991)

MW1 504.18 16.70 0 None 15
MW2 503.96 16.21 0 None 55
MW3 504.57 15.34 0 None 15
MW4 504.85 15.27 0 None 25
MWS 504.28 16.30 0 None 15
MWé 503.74 15.60 o None 15
MW7 503.76 15.61 0 None 15

{Monitored and Developed on April 5, 1991)

MWl* 504.26 16.62 4] None 0
Mw2* 504.05 16.12 0 None 0
MW3=* 504.65 15.26 0 None 0
MW4* 504.99 15.13 0 None 0
MW5 504.24 16.34 0 None 50
MW6 503.82 15.52 0 None 55
MW7 503.83 15.54 O None 55

Surface Elevation#*=#*

Well # (feet)
MW1 520.88
MW2 520.17
MW3 519,91
MW4 520.12
MW5 520.58
MWeée 519.34
MW7 519.37
* Monitored only.

* % Elevation of top of well covers surveyed to Mean Sea Level
per City of Livermore Benchmark No. C-18-5.
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TABLE 1a

SUMMARY OF MONITORING DATA
(Chevron Monitoring Wells)

(Monitored on December 24, 1990)

Well No. Ground Water Elevations (feet)
Cc-1 506.54
c-2 506.61
Cc-3 506.73
C-4 (DESTROYED)

Cc-5 506.82
C-6 506.43
C=7 506.59
Cc-8 505.93
Cc-9 506.24
C-10 505.35
C-11 505.41
Cc-12 505.12
Cc-13 507.16
C-14 506.36
C-15 506.91
Cc-16 505,72
Cc-17 505.90
C~-18 504.98

C-19 505.43
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SUMMARY OF LABORATORY ANALYSES
WATER
Sample TPH as TPH as Ethyl-
Date Well # Diesel Gasoline Benzene Toluene Xylenes benzene
4/10/91 MWl# ND ND ND ND ND ND
MwW2 - 22,000 170 190 6,200 490
MW3 - ND ND ND ND ND
MwW4 - 950 0.84 4.3 5.0 9.6
MW5 - 630 35 14 30 47
MW6 - ND ND ND ND ND
MW7 - ND ND ND ND ND
12/24/90 MWl ND ND ND ND 0.40 ND
MwW2 -— 32,000 440 340 13,000 460
MW3 - ND ND ND ND ND
MW4 - 1,400 ND B.7 10 15
9/07/90 MwWl# KD ND ND 1.2 ND ND
MwW2 -- ND ND 1.5 ND ND
MW3 -— 1,100 11 RD 16 6.6
MW4 - 15,000 100 140 4,600 210
6/05/90 MW1lk ND ND ND ND ND ND
MwW2 - 31,000 250 460 9,200 950
MW3 - ND ND ND ND ND
MwW4 - 1,400 1.2 4.7 12 24
3/08/90 MWl ND ND ND ND ND ND
MW2 - 26,000 230 410 2,100 1,300
MW3 - ND ND ND ND ND
MW4 -- 1,200 18 8.4 28 37
11/18/89 MWlkkx 400 ND ND ND ND ND
Mw2 - 53,000 540 500 22,000 130
MW3 - ND 0.35 ND ND ND
MwW4 - 990 9.8 10 4.7 7.1
Detection
Limits 50 30 0.3 0.3 0.3 0.3
* TOG and all EPA method 8010 constituents were non-detectable.
*%* TOG showed 4.7 ppm. All EPA method 8010 compounds were non-
detectable.
*%* TOG showed 3.1 ppm, and all EPA method 8010 compounds were non-
detectable, except trichloroethene at 0.55 ppb.
ND = Non-detectable.
-- Indicates analysis not performed.
Results in parts per billion (ppb), unless otherwise indicated.
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TABLE 3
SUMMARY OF LABORATORY ANALYSES
SOI1IL
Sample Depth TPH as Ethyl-
Date Number (feet) Gaseline Benzene Tcluene Xylenes benzene
4/02/91 MW5(5) 5 ND ND 0.0056 ND ND
MW5(10) 10 ND ND ND ND ND
MW5(15.5) 15.5 ND ND ND 0.0060 ND
MWe (5) 5 ND ND 0.010 0.00886 ND
MWE(10) 10 ND ND ND 0.017 ND
MWG6(15.5) 15.5 ND ND ND 0.058 ND
MW7(5.5) 5.5 ND ND ND ND ND
MW7 (10) 10 ND ND 0.0086 0.030 ND
MW7 (15) 15 ND ND 0.0098 0.010 ND
Detection
Limits 1.0 0.0050 0.0050 0.0050 0.0050

ND = Non-detectable.

Results in parts per million (ppm), unless otherwise indicated.
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TABLE 4
SUMMARY OF LABORATORY ANALYSES
SOIL
Sample Depth TPH as Ethyl-
Date HNumber (feet) Gasoline Benzene Toluene Xvylenes benzene
10/25/89 MW1(5)* 5 ND ND ND ND ND
& MW1(7)* 7 ND ND ND ND ND
10/26/89 MW1(10)* 10 ND ND ND ND ND
MW1l(12.5)% 12.5 ND ND ND ND ND
MW1(15)* 15 ND ND ND ND ND
MW1(17)* 17 ND ND ND ND ND
MW2 (5) 5 23 ND ND ND ND
MW2(10) 10 ND ND ND ND ND
MW2(12.5) 12.5 ND ND ND ND ND
MW2(15) 15 3.0 ND ND ND ND
MW2({17) 17 790 0.14 0.23 10 2.7
MW3(5) 5 1.1 ND ND ND ND
MW3(10) 10 ND ND ND ND ND
MW3(11.5) 11.5 ND ND ND ND ND
MW3 (14) 14 ND ND ND ND ND
MwW4 (5) o) 1.9 ND ND ND ND
MW4 (9.5 9.5 ND ND ND ND ND
MW4 (12) 12 ND ND ND ND ND
MW4 (15) 15 56 0.10 0.11 1.5 1.5
Detection
Limits 1.0 0.05 0.1 0.1 0.1
* TPH as diesel and EPA method 8010 constituents were non-detectable.

TOG was non-detectable.
ND = Non-detectable.

Results in parts per million (ppm), unless otherwise indicated.
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TABLE 5
SUMMARY OF LABORATORY ANALYSES
S0IL
Depth TPH as TPH as Ethyl-
Date Sample (feet) Diesel Gasoline Benzene Toluene Xvlenes benzene
8/02/89 Al 15 - 2.1 ND ND 0.21 ND
& A2 1% —— 1.6 ND ND ND ND
8/07/85 A3 16 - 380 1.7 45 86 16
Bl 15 - ND ND ND 0.10 ND
B2 15 - ND ND ND ND ND
B3 15 - 2.3 ND ND 0.30 0.12
Pl 3.5 - 9.6 ND ND 0.94 0.16
P2 3.5 -— ND ND ND ND ND
P3 3.5 - ND ND ND ND ND
P4 3.5 - ND ND ND ND ND
P5 2.5 - ND ND ND ND ND
P& 2.5 - ND ND ND ND ND
pP7 2.5 - 1.5 ND ND ND ND
WO1l* 8.5 1.4 ND ND ND ND ND
Detection
Limits 1.0 1.0 0.05 0.1 0.1 0.1

* TOG, all EPA method 8010 and 8270 constituents were non-detectable.
-- 1Indicates analysis not performed.

ND = Non-detectable.

Results in parts per million (ppm), unless otherwise indicated.
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TABLE 6
SUMMARY OF LABORATORY ANAILVSES
WATER
TPH as

Date Sample Gasoline Benzene Toluene Xylenes Ethvlbenzene
8/07/89 W1 47,000 260 840 9,400 830
Detection
Limits 30 0.3 0.3 0.3 0.3

Results in parts per billion (ppb), unless otherwise indicated.
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KAPREALIAN ENGINEERING, INC.
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BORING

LOG

Project No.
KEI-P89-0801

Boring & Casing Diameter

gll

Logged By
2" W.W.

Project Name Unocal
4700 First St. Liverm

Well Cover Elevation

Date Drilled
4/2/91

Boring No.
MW5S

Drilling
Method

Hollow-stem
Auger

Drilling Company
EGI

Penetration|G. W.
blows/6" level

Depth
(feet)
Samples

Btrati-

graphy
USCSs

Description

0

—
o

14/28/12

10/10/11

T T T T

13/15/20

IUq

REREREEEREEEERR

3/4/6
20

— CH

10 :
ML/ E
MH

5M

Asphalt pavement over sand and gravel.

ééVery gravelly clayey silt to silty

gravel with clay, gravel composed of
sandstone up to 6" diameter, trace
fine-grained sand, moist, dense, dark
grayish brown.

— CL/
—  CH

Clay, with silt, trace coarse-grained
sand, root holes common, trace highly
weathered siltstone gravel to 3/4"
diameter, moist, very stiff, very
dark gray.

Clayey silt, trace fine-grained sand,
several highly consolidated fine-
grained silt or caliche (?) ncdules
to 14" diameter (pale yellow), moist,
very stiff, mottled with light yel-
lowish brown, light yellowish brown,
light olive brown and dark gray.

Silt, with sand, trace clay, moist to
very moist, very stiff, yellowish
brown and light brownish gray
mottled. ,

2" thick lens of subrounded gravel to
1/2" diameter at 15.4', underlain by
sand, with silt, trace clay, sand is
fine-grained, saturated, dense, yel-
lowish brown.

Sandy clay, trace silt, trace caliche,
sand is fine-grained, moist to very
moist, stiff, light olive gray.

Page 1 of 2




BORING LOG

Project No. Boring & Casing Diameter Logged By
KEI-FP89-0801 gn 2" W.W.
Project Name Unocal Well Cover Elevation Date Drilled
4700 First St. Liverm 4/2/91
Boring No. Drilling Hollow-stem Drilling Company
MW5 Method Auger EGI
Penetration|G. W.|Depth Strati-
blows/6" level| (feet) graphy Description
Samples| UBCS
— — Clay, trace sand, trace silt, trace
— — CL/ gravel to 3/8" diameter, caliche
— —{ CH common up to 1%" diameter.
2/2/3 — SC E=—— Clayey sand, light olive gray.
— EClay, trace fine-grained sand, moist,
— firm, light olive gray.
— 30 —
— ——
— 40 — TOTAL DEPTH: 24!

Page 2 of 2




WELL COMPLETION DIAGRANM

FROJECT NAME:_Unocal 4700 First St. Livermore BORING/WELL NO. MWS"

PROJECT NUMBER:_KEI-P89-0801

WELL PERMIT NO.:_ 91107

Flush-mounted Well Cover A. Total Depth:_ 24"

B. Boring Diameterx*: g"

Drilling Method: Hollow Stem

Auger

C. Casing Length:__ 24'

Material: Schedule 40 PVC

2.375"

D. Casing Diameter:_OD

ID 2.0670

E. Depth to Perforations:fxﬂf
F. Perforated Length: 14"

gw: 10~ 24" dapth Machined

Perforation Type:_Slot

Perforation Size: 0.020"

G. Surface Seal: 6!

Seal Material:__ Neat Cement

L9

H. Seal: 2!

Seal Material: Bentonite

I. Gravel Pack:_ 16'
RMC Lonestar
Pack Material: Sand

Size:_ #3
) . J. Bettom Seal:_ None
47 Seal Material:_ N/2

>

*Boring diameter can vary from 8-1/4" to 9" depending on bit wear.




BORING

LOG

Project No.
KEI-P89-0801

Boring & Casing Diameter

9“

Logged BY

2" W.W.

Project Name Unocal
4700 First St. Liverm

Well Cover Elevation

Date Drilled
4/2/91

Boring No.
MWe

Drilling

Method

Hollow-sten
Auger

Drilling Company
EGI

GI w.
level

Penetration
blows/6"

Btrati-

graphy
Uscs

Description

5/4/6

6/9/11

16/20/20

9/12/14

20

ML

cL/

——— -4

ELawn.
{Clayey silt with gravel to 3" diamet-

er, trace sand, rootlets common,
meist, stiff, dark grayish brown.

CHE

Clay, with silt, rootlets common, por-
ous, moist, stiff, very dark grayish
brown.

Clay, with coarse-grained sand, trace

fine~grained sand and silt, trace
highly weathered siltstone gravel to
3/4" diameter, trace caliche nodules
to 1" diameter, moist, very stiff,
light brownish gray and dark gray
nottled.

i Clayey gravel with sand and silt,

trace rootlets, gravel to 3/4" dia-
meter, moist, dense, grayish brown
and greenish gray.

GM

'S11ty gravel with sand, trace clay,

subrounded gravel to 3/4" diameter,
very moist, dense, greenish gray.

ML

15ilt, with clay, saturated, hard

greenish gray.

GW

[ 1

T"5'-'Sa.ncly gravel, trace silt, well graded,

subrounded gravel to 3/4" diameter,
saturated, medium dense, dark gray.

Page 1 of 2




BORING LOG

Project No. Boring & Casing Diameter Logged By
KEI-P8%-0801 gn an" W.W.
Project Name Unocal Well Cover Elevation Date Drilled
4700 First St. Liverm 4/2/91
Boring No, Drilling Hollow-stem Drilling Company
MWée Method Auger EGI
Penetration|G. W.|Dbepth Btrati-
blows/6&n level | (feet) graphy Description
Bamples| USBSCSE
— — GW tjfﬁ_Sandy gravel, as above.
— —1— ==Sandy clay, predominantly coarse-
— — CL/ grained, very moist to saturated,
— CH stiff, light yellowish brown.
4/6/7 - -
- — = Clay, with very fine-grained sand,
— very moist, stiff, light yellowish
— -] brown.
= -
— 40 — TOTAL DEPTH: 24'

Page 2 of 2




WELL COMPLETION

DIAGRAM

PROJECT NAME:_ Unocal 4700 First St. Livermore BORING/WELL NO._MW6

PROJECT NUMBER:__KEI-P89-0801

WELL PERMIT NO.: 91107
Flush-mounted Well Cover ' A. Total Depth:_ 241
B. Boring Diameter*: g"
—_ Drilling Method:_Hollow Stem
Auger
C. Casing Length: 24"
Material:_Schedule 40 PVC
D. Casing Diameter:_OD = 2.375"
ID = 2.067"
E. Depth to Perforations: 10!
F. Perforated Length:_14'
Machined
A Perforation Type:_Slot
Perforation Size:__0.020"
G. Surface Seal: 6
o Seal Material:_ Neat Cement
H. Seal: 2!
Seal Material:__ Bentonite
I. Gravel Pack:_16"'
RMC Lonestar
Pack Material:_Sand
Size:_ #3
__i_.- J. Bottom Seal:_ None
1 | L;f' R Seal Material:__N/A

I-——B—j

*Boring diameter can vary from 8-1/4"

to 9" depending on bit wear.




BORING LOG

Project No. Boring & Casing Diameter Logged By
KEI-P8S-06801 an 2" W.W.
Project Name Unocal Well Cover Elevation Date Drilled
4700 First St. Liverm 4/2/91
Boring No. brilling Hollow-stem Drilling Company
MW7 Method Auger EGI
Penetration|G. W.[Depth Strati-
blows/6% level| (feet) graphy Description
Eamples| USCS
o =

-|Lawn - top soil.
-|8ilt, trace clay, with sand and gravel
to 2" in diameter, moist, firm, dark
grayish brown.

ML

‘|Sandy silt, trace clay, trace gravel

| to 3/4" diameter, moist to very
moist, very stiff, dark grayish
brown.

Clay, with silt, rootlets common,
moist, stiff, gray and very dark gray
mottled.

12/4/5 — 5

cL/
CH

Clay, trace very fine-grained sand,
= moist, stiff, very dark grayish
brown.
= Clay, trace silt and sand, caliche
common with nodules to 3/4" diameter,
trace root holes, moist, stiff, light
gray and olive gray mottled.

)—
6/7/8 — 10

Clay, with silt, trace sand, very
moist, hard, light olive gray.

30
16/21/ v 15 -

-{Sandy gravel, trace clay, trace silt,
1 sand and gravel well graded to 14"
diameter, gravel is subangular, sat-
urated below 15.4', dense to very

dense, grayish brown.

:|Well graded sand and gravel to 1%"

1 diameter, gravel is subangular to
“:;.v] subrounded, trace clay and silt,

7/25/ — 20 S| saturated, dense, grayish brown.

ENEEEEE sxSBREREEs «ASEEANEs =NERANEEE
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BORING LOG
Project No. Boring & Casing Diameter Logged By
KEI-P89-0801 gw 2" W.W.
Project Name Unocal Well Cover Elevation Date Drilled
4700 First St. Liverm 4/2/91
Boring No. Drilling Hollow-stem Drilling Company
MW7 Method Auger EGI
Penetration|G. W.|Depth Btrati-
blows/6" level | (feet) graphy Description
Samples| USCS
/19 — L~Gw '“ijravel, as above.
— — Clay, with fine-grained and coarse-
— CL grained sand, common caliche nodules
3/6/8 — to 1/2" diameter, moist, stiff, pale
— yellow and light yellowish brown.
— 40 — TOTAL DEPTH: 24!

Page 2 of 2




WELL COMPLETION

DIAGRAM

PROJECT NAME: Unocal 4700 First St. Livermore BORING/WELL NO.__ MW7

PROJECT NUMBER:_ KEI-P89-0801

WELL PERMIT NO.:_ 91107

Flush-mocunted Well Cover A.

B.

E.

F.

J

| T
b—s—d

Total Depth:_24.5!

Boring Diameter¥: o

Drilling Method:_Hollow Stem

Auger

Casing Length:__ 24°

Material: Schedule 40 PVC

Casing Diameter:_OD 2.375"

ID = 2.067"

Depth to Perforations:_10'

Perforated Length: 141

Machined
Perforation Type:_Slot

Perforation Size: 0.020"

Surface Seal: 6'

Seal Material: Neat Cement

Seal: 2!

Seal Material: Bentonite

Gravel Pack: 16.5"

RMC Lonestar
Pack Material:_Sand

Size: #3

Bottom Seal:_None

Seal Material:__  N/A

*Boring diameter can vary from 8-1/4" to 9" depending on bit wear.




SEQUOIA ANALYTICAL

1900 Bates Avenue o Suite LM & Concord, California 94520
(415) 686-9600 ® FAX (415) 686-968%

Kaprealian Engineering, Inc. Client Project ID:  Unocal, 4700 First St., Livermore Sampled:
P.O. Box 996 Matrix Descript:  Soil Received:

Benicia, CA 94510 Analysis Method: EPA 5030/8015/8020 Analyzed:

Apr 2, 1991
Apr 2, 1991
4/12-4/15/91

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)
104-0106 MWs(5) N.D. N.D. 0.0056 N.D. N.D.
104-0107 MW5(10) N.D. N.D. N.D. N.D. N.D.
104-0108 MW5(15.5) N.D. N.D. N.D. N.D. 0.0060
104-0109 MWB5(5) N.D. N.D. 0.010 N.D. 0.0086
104-0110 MWE(10) N.D. N.D. N.D. N.D. D.017
104-0111 MW6({15.5) N.D. N.D. N.D. N.D. 0.058
104-0112 MW7 (5.5) N.D. N.D. N.D. N.D. N.D.
104-0113 MW7{10) N.D. N.D. 0.0086 N.D. 0.030
104-0114 MW7 (15) N.D. N.D. 0.0098 N.D. 0.010
Detection Limits: 1.0 0.0050 0.0050 £.0050 0.0050

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

SEQUOIA ANALYTICAL

RBoc L/

Belinda C. Vega
Laboratory Director 1040106 KE|l <1>




SEQUOIA ANALYTICAL

18900 Bates Avenue o Suite LM o Concord, California 94520
{415) 686-9600 * FAX (415) 686-9689

Kaprealian Engineering, inc. Client Project ID:  Unocal, 4700 First St., Livermore Sampled: -
P.O. Box 996 Sample Descript.: Matrix Blank Received:

Benicla, CA 94510 Analysis Method: EPA 5030/8015/8020 Analyzed:  Apr 12, 1991
i i Repol

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

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

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

BENZENG........o ettt et nans 0.0050 e N.D.

TOIUBNE. ..ot eenee ettt e eneen e iens 0.0050 s N.D.

Ethyl Benzene.. 0.0050

IXylenes: .0050

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

SEQUOIA ANALYTICAL

Belinda C. Vega /
Laboratory Director 1040106.KEl <2>




1900 Bates Avenue o Suite LM o Concord, California 94520
{415) 6B6-9600 * FAX (415) 686-9689
prealian Engineering, Inc. Client Project ID: Unocal, 4700 First St., Livermor
.0. Box 996
enicia, CA 94510
ftention. Mardo Kaprealian, P.E.  QC Sample Group: 1040106-14 Reported: Apr 16, 1991
QUALITY CONTROL DATA REPORT
SURROGATE
Method:  EPAS015/8020 EPABD15/8020  EPABD15/8020 EPABD15/68020 EPAS015/8020 EPABOM5/8020  EPABO15/8020
Analyst: E. Hamilton E. Hamilton E.Hamiton E Hamilton E.Hamilton E. Hamilton E. Hamilton
Reporting Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Apr 12, 1991 Apr 12, 1891 Apr 12, 1991 Apr 12, 1991 Apr 12, 1991 Apr 12, 1991 Apr 12, 1991
Sample #: 1040106 104-0107 1040108 104-0109 104-0110 104-0111 104-0112
Surrogate
% Recovery: a3 a3 100 a3 100 100 97
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample » 100
Spike Conc. Added
) k’V Relative % Difference: Conc. of M.. - Conc. of M.S.D. x 100
Belinda C. Vega {Conc. ot M.S. + Conc. of MSD) /2
Laboratory Director 1040106.KEl <3>
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SEQUOIA ANALYTICAL

1900 Bates Avenue e Suite LM e Concord, California 84520
(415) 6B6-9600 ® FAX (415) 686-9689

P g
P.O. Box 996

Benicia, CA 84510
Attention: Mardo Kaprealian, P.E. QC Sample Group: 1040106-14

QUALITY CONTROL DATA REPORT

SURROGATE
Method: EPA8015/8020 EPABD15/8020  EPAS015/8020
Analyst: E. Harnilton E. Hamilton E. Hamilton
Reporting Units: mg/kg mg/kg mg/kg
Date Analyzed:  Apr 12, 1991 Apr 12, 1991 Apr 12, 1991
Sample #: 104-0013 104-0014 Blank
hY
Surrogate
% Recovery: 97 110 97
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100

Spike Conc. Added

%D)—\A-C Relative % Difference: Conc. of M.S. - Cone. of M.S.D. x 100

Belinda C. Vega {Conc.of M.S. + Conc. of MS.D) /2

Laboratory Director 1040106.KEl <4>




o SEQUOIA ANALYTICAL

1900 Bates Avenue e Suite LM e Concord, California 94520
{415) 686-9600 ® FAX (415) 6B6-9689

Kaprealian Engineering, Inc.
P.O. Box 996

‘Benicia, CA 94510
Attention: Mardo Kaprealian, P.E. QC Sample Group: 1040106-114 Reported: Apr 16, 1991

QUALITY CONTROL DATA REPORT

ANALYTE Ethy!
Benzene Toluene Benzene Xylenes
Method:  EPAB015/8D20 EPABD15/8020  EPAB015/8020 EPABO15/8020
Analyst: E. Hamilton E. Hamilton E. Hamiltonn  E. Hamilton
Reporting Units: mg/kg mg/kg mg/kg mg/kgy
Date Analyzed:  Apr 12, 1991 Apr 12, 1991 Apr 12, 1991 Apr 12, 1991
QC Sample #: Matrix Matrix Matrix Matrix
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.50 0.50 0.50 1.5
Conc. Matrix
Spike: 0.56 0.53 0.51 1.6
Matrix Spike
% Recovery: 110 110 100 110
Conc. Matrix
Spike Dup.: 0.63 055 0.50 1.5
Matrix Spike
Duplicate
% Recovery: 130 110 100 100
Relative
% Difference: 12 3.7 2.0 6.5
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100
) Spike Conc. Added
&‘MQ-W Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
Belinda C. Vega (Conc. of M.S. + Conc. ol M.5.D) /2

Laboratory Director 1040106.KE} <5>




KAPREALIAN ENGINEERING, INC,
CHAIN OF CUSTODY

T 1 1 T 1
| SAMPLER | SITE NAME & ADDRESS | ANALYSES REQUESTED | TURN ARCUND TIME: |
I ﬁL,I?/d; /u/—&_’éi\-’ I / ; T T T T T T } }?4‘ / I
F — i ( H(’C((/- 1.'[/*; nay € | LU | | | | | | :Itf a1 ‘
WITNESSING AGENCY .
- o R :
: — e N ———e——
I I I | | S I \T‘\ | | | | | | _ |
| SAMPLE | | | | i | JoF | SAMPL ING | ‘:LI | i ! | | | REMARKS |
| 10N0. | DATE | TIME | SOIL |WATER|GRAB|COMP|CONT | LOCATION [ &; | i | | ! | |
; } } t } ——1 } I t f } $ f t ; {
. AL ' / P ! ¥ I I | I I | | I
s () y V74 W L S Seapl TP (78 T T R = S |
PSP N 7 1 N A S S -
Ve e d o RN EEE \ ViR 105 |
PV, A S S HVA T S :“’/: e ——— |
2. v | R | 2R eq |
oule(s) " ] e |
| | L1 / i |
A 15 S S T N T S VA S T W T WO |
ST N N 72 N I T Y A v B O N R N O e (S
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bl L e b rL R EE NN wa
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| Voo Lol gl v VI |
'Iriw7-([5‘)l ‘ 1 l‘b 1 1 b ll [ 1 i ! l 1 L 1 I 1 \ lq :
lneliqu.;isped by: (Signature) | ate/Time | ’e“ped : 1gnature} | The following MUST BE completed by the labaratory sccepting samples |
| ¢ Sl 7 i / oD | ™ ) | for analysis: |
.r[\ a AL, Jm.% :Ifl Z[ 1 /7: | | 1. Have all samples received for analysis been stored in ice? |
|Relinquished by: (Signature) |  Date/Time | \lgﬂeived by: (Signature) | o |
] | | j 2. Will samples remsin refrigerated until analyzed? |
L 1 1 I
r 1 1 1 - e I
[Relinquished by: (Signature) | Date/Time | Received by: (Signature) | 3. Did any samples received for analysis have head space? }
| | I [ \ ALS . |
| } } | &. uerex*v\vles in appropriate contsiners and properly packag |
Relingquished by: (Signature) |  Dete/Time | Received by: (Signature} | el . / / i
I | | Y= L2770
| | | Shgnkture Title Date i
0 i ——— '




SEQUOIA ANALYTICAL

1900 Bates Avenue e Suite LM e Concord, California 94520
(415} 6B86-9600 ® FAX (415) 686-9689

Kaprealian Engineering, Inc. Client Project ID:  Unocal, 4700 First St., Livermore Sampled:
P.QO. Box 996 Matrix Descript: ~ Water Received:

“Benicia, CA 94510 Analysis Method: EPA 5030/8015/8020
Attention: Mardo K ian, P.E. First§ le #: 1040394 AB

Apr 10, 1951
Apr 11, 1991
4/17-4/18/91
Apr 24, 199

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 Hg/L ug/L Hg/L Hg/L
(ppb) (ppPb) (ppb) {ppb) {ppb)
104-0394 AB  Mw-1 N.D. N.D. N.D. N.D. N.D.
104-0335 AB  mw-2 22,000 170 190 490 6,200
104-0396 AB Mw-3 N.D. ND. N.D. N.D. N.D.
1040397 AB  Mw4 950 0.84 4.3 9.6 50
104-0398AB wMws 630 : 35 14 47 30
1040309 AR wmws N.D. N.D. N.D. N.D. ND.
104-0400 AB  mwe7 N.D. N.D. N.D. N.D. N.D.
Detection Limits: 30 0.30 0.30 0.30 0.30

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

SEQUOIA ANALYTICAL

iVipdoich—

ia R. Malerstein
Project Manager 1040354.KEl <1>




T\ SEQUOIA ANALYTICAL

1800 Bates Avenue e Suite LM e Concord, California 84520
(415) 686-9600 * FAX (415) 686-9689

Kaprealian Engineering, Inc. Client Project ID;  Unocal, 4700 First St., Livermore Sarnpled:
P.C. Box 996 Sample Descript.: DI Blank Recelved:

Benicia, CA 94510 Analysis Method: EPA 5030/ 8015 /8020 Analyzed:  Apr 17, 1991
tention: Mardo Ka ian, P.E. Lab Number: R A

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

Analyte Detection Limit Sample Results
#9/L (ppb) pa/L (ppb)

Low to Medium Boiling Point Hydrocarbons.......c........... 30 N.D.

BENZENB.....coiiiieicctc ettt anaa 030 N.D.

TOIWBNE i s s sae bbb et 0.30 N.D.

Ethyl Benzene......c..c.cocovoveeeieennnn. eetaeimenereeeneen e b ies 0.30 N.D.

XYIBRES. oot 030 e N.D.

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

SEQUOIA ANALYTICAL

Jplia R. Malerstein
roject Manager 1040394 .KEl <2>




SEQUOIA ANALYTICAL

1900 Bates Avenue & Suite LM e Concord, California 94520
{415) 6B6-9600 * FAX (415) 686-9689

Kaprealian Engineering, Inc. Client Project ID: Unocal, 4700 First 8t Livermore
P.O. Box 996

Benicia, CA 84510
Mardo Kaprealian, P.E. QC Sample Grou 394-400 Reported: Apr 24, 1991

QUALITY CONTROL DATA REPORT

SURROGATE
Method:  EPAR01S/8020 EPABD15/8020  EPAS015/8020 EPAS015/8020 EPABD15/8020
Analyst; S.L/EH. SL/EH. S.L/EH SL/EH. SL/EH.
Reporting Units: ppb peb ppb ppb ppb
Date Analyzed:  Apr 17, 1591 Apr 17, 1981 Apr 17, 1991 Apr 17, 1981 Apr 17, 1991
Sample #:; 104-0394 1040395 104-0396 104-0397 104-0398
Surrogate
% Recovery: 20 84 96 130 95
QUOIA ANALYTICAL % Recovery: Conc. of M.S. - Cone. of Sample % 100
-1/ M é Spike Conc. Added
- 7 AL/ Relative % Difference; Conc. of M.S. - Conc. 6f M.S.D. x 100
Jujja R. Malerstein {Conc. of M.S. + Conc.of MS.D)/2

Project Manager 1040384, KEl <3>




SEQUOIA ANALYTICAL

1900 Bates Avenue o Suite LM & Concord, California 94520
(415) 686-9600 ®* FAX (415) 686-9689

Kaprealian Engineering, Inc. Client Project iD: Unocal, 4700 First St.,, Livermore
P.QO. Box 996

Benicia, CA 94510
Reported: Apr 24, 1991

QC Sample Group: 104

QUALITY CONTROL DATA REPORT

SURROGATE
Method:  EPA8015/8020 EPABD15/8020  EPABD15/8020
Analyst: S.L/EH. S.L/EH. S.LJEH.

Reporting Units: ppb ppb prb
Date Analyzed:  Apr 17, 1991 Apr 17, 1991 Apr 17, 1991

Sample #: 104-0399 104-0400 Blank

Surrogate
% Recovery: a0 91 110

% Recovery: Conc. of M.S. - Cone, of Sample x 100

SEQUOIA ANA YTIC
Spike Conc. Added

Relative % Difference: Cone. of M.5. - Conc. of MS.D. x 100

lia H Malerstem {Conc. of M.S. + Conc.of MS.D) /2
Project Manager

1040394.KEl <4>




I\ SEQUOIA ANALYTICAL

1900 Bates Avenue e Suite LM e Concord, California 94520
(415) 686-9600 * FAX (415) 686-9689

Kaprealian Engineering, Inc
=P.O. Box 996

‘Benicia, CA 94510
Attention: Mardo Kaprealian, P.E. QC Sample Group: 1040394-400

Reported: Apr 24, 1991

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl
Benzene Toluene Benzene Xylenes
Method: EPABO15/8020 EFAS015/8020  EPABD15/8020 EPAR015/8020
Analyst: S.LJEH. SL/EH. S.L/EH. SL/EH.
Reporting Units: ppb ppb ppb ppb
Date Analyzed:  Apr.17, 1991 Apr 17, 1091 Apr 17, 1981 Apr 17, 1931
QC Sample #: 1040120 1040120 1040120 104-0120
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conec.
Added: 20 20 20 60
Conc. Matrix
Spike: 20 18 17 54
Matrix Spike
% Recovery: 100 90 85 90
Conc. Matrix
Spike Dup.: 24 22 2 62
Matrix Spike
Duplicate
% Recovery: 120 110 110 100
Relative
% Difference: 18 20 4.9 14
SEQUOIA ANALYTICA % Recovery: Conc. of M.S. - Conc. of Sample x 100
ﬂ ; P Spike Conc. Added
&l
Relative % Difierence: Cone. of M.S. - Conc. of M.S.D. x 100
fia R. Malerstein {Conc. of M.S. + Conc.of MSD.) /2

roject Manager 1040394 .KEl <5>




T\ SEQUOIA ANALYTICAL

1900 Bates Avenue e Suite LM e Concord, California 94520
(415) 686-9600 * FAX {415) 686-2689

Ka'jp'realian Engineering, Inc. Client Project ID:  Unocal, 4700 First St., Livermore Sampled:
P.O. Box 996 Matrix Descript: ~ Water Received:
Benicia, CA 94510 Analysis Method: EPA 3510/8015 Extracted:

Attention: Mardo Kaprealian, P.E. First Sample #: 1040394 C Analyzed:
Reported:

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Sample High B.P,
Number Description Hydrocarbons
Ha/L
{ppb)
104-0384 C MW-1 N.D.
Detection Limits; 50

High Beiling Point Hydrocarbons are quantitated against a diese! fuel standard,
Analytes reported &s N.D, were not present above the stated limit of detection.

SEQUOIA ANAL

ia R. Malerstein

oject Manager 1040304 KE| <65
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SEQUOIA ANALYTICAL

1900 Bates Avenue # Suite LM e Concord, California 94520
{415) 686-9600 ® FAX (415) 686-9689

‘Kaprealian Engineering, Client Project iD: U
P.Q. Box 996

Benicia, CA 94510
Attention. Mardo Kaprealian, P.E. QC Sample Group: 1040394-400 Reported: Apr 24, 1991

QUALITY CONTROL DATA REPORT

ANALYTE

Diese!

Method: EPA 8015
Analyst: K Lee
Reporting Units: o/
Date Analyzed:  Apr 17, 1891
QC Sample #: BLKD41591

Sample Conc.: N.D.
Spike Cone.
Added: 300

Conc. Matrix

Spike: 170
Matrix Spike
% Recovery: 57
Conc. Matrix
Spike Dup.: 170
Matrix Spike
Duplicate
% Recovery: 57
Relative
% Difference: 0

% Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Conc. Added

SEQUOIA ANALYTICAL
Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 300

OV 4t
JLIQMa erstein {Conc. of M.S. + Conc_of M.5.D.) /2

Uoject Manager 1040394.KE} <7>




0\ SEQUOIA ANALYTICAL

1800 Bates Avenue o Suite LM e Concord, California 94520

j . Unocal,
Matrix Descript: DI Blank

Benicia, CA 94510 Analysis Method: EPA 3510/8015
Attention: Mardo Kaprealian, P.E.  First Sample #:

Sampled: -

Received:

Extracted:  Apr 15, 1991
Analyzed:  Apr 17, 1991
R ed: Apr 24

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Sample High B.P.
Number Description Hydrocarbons
Ho/L
(ppb)
------ Dl Blank N.D.
| Detection Limits: 50

High Boiling Point Hydrocarbons are quantitated against a diese! fuel standard,
Analytes reported as N.D. were not present above the stated limit of detection.

1A AN@YTIC?.
:j .

SEQUO

)

lia R. Malerstein
roject Manager

1040394 KEI <8>




SEQUOIA ANALYTICAL

1900 Bates Avenue e Suite LM e Concord, California 94520

"kaprealiari gineering, Inc. Client Project ID:  Unocal, 4700 First St., Livermore Sampled
P.O. Box 996 Matrix Descript:  Water Recelved:

Benicla, CA 94510 Analysis Method: SM 5520 B&F (Gravimetric) Extracted:
Aftention: Mardo Kaprealian, P.E.  First Sample #: 1040394 D Analyzed:

TOTAL RECOVERABLE PETROLEUM OIL

Sample Sample Oil & Grease
Number Description mg/L
{ppm)
104-0394 D  Mw-1 N.D.
Detection Limits: 5.0

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

SEQUOIA ANALYTICAL

ulia R. Malerstein
rgject Manager 1040394 KEl <8>
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™\ SEQUOIA ANALYTICAL

1800 Bates Avenue e Suite LM = Concord, California 94520
(415) 686-3600 ® FAX (415) 686-9685

Benicia, CA 94510
Aftention: Mardo Kaprealian, P.E. QC Sample Group: 1040394-400 Reported: Apr 24, 1991

QUALITY CONTROL DATA REPORT

ANALYTE
Qil & Grease

Method:  SMss20B&F
Analyst; R. Halsne
Reporting Units: mg/L
Date Analyzed:  Apr 23, 1891
QC Sample #: Matrix Blank

041791M
Sample Conc.: N.D.
Spike Conc.
Added: 100
Conc. Matrix
Spike: . 96
Matrix Spike
% Recovery: 06
Conc. Matrix
Spike Dup.: o8
Matrix Spike
Duplicate
% Recovery: o8
Relative
% Difference: 1.0
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100

; : Spike Conc. Added

Relative % Difference. Conc. of M.S. - Cone. of M.B.D. x 100
{Conc. ol M.S. + Conc.of MSD,) /2
Project Manager 1040394.KEl <10>
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™\ SEQUOIA ANALYTICAL

1900 Bates Avenue e Suite LM e Concord, California 84520
{415) 686-9600 ® FAX (415) 686-9689

Kaprealian Engineering, Inc. Cl . . Sampled:
F.0. Box 996 Sample Descript: Water, MW-1 Received:
Benicia, CA 94510 Analysis Method: EPA 5030/8010 Analyzed:
Attention: Mardo Kaprealian, P.E. Lab Number: 1040394 E-F Reported:

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Resuits
pa/L po/L

Bromodichloramethane.............ccenreveismsereeivrnsreenns 10 e N.D.
(21w} saTu] {oT ¢ 4 FOU O 1.0 N.D.
Bromomethane. ... eanaaian 1.0 e N.D.
Carbon 1etrachlonide. ... 1.0 N.D.
ChIOrObENZENE. ...t 1.0 e N.D.
Chloroethane.. ...t er e e reenes 50 N.D.
2-Chloroethylvinyl ether. ... 1.0 e, N.D.
L0 1T o {4 o 4 OO 0.50 N.D.
Chloromethane..........cc e st srsani e 0.50 N.D.
Dibromochloromethane......ecccn e eseenesenrens 0.50 N.D.
1,2-Dichlorobenzene.........eccccveiinnisnininiseressnesees 2.0 e N.D.
1,3-Dichlorobenzene.........ciieieresni s vesensasens 2.0 e N.D.
1,4-Dichlorobenzene........coeeiicecmniani e snisssiesenessnnes 2.0 N.D.
1,1-Dichloroethane......... ..o s ssrennes 0.50 N.D.
1,2-DIChloroathane. ..o irreesreee e e rrersesrersseeenns 0.50 N.D.
1,1-DichioroethENE........o s s ran s 10 e N.D.
Cis-1,2-Dichloroethene.. .......ocooovcroreveeeeere s v eeeaceas 1.0 e ND.
trans-1,2-Dichloroethene............o.coeveeeeeeeeereeeceeeeni 1.0 e N.D.
1,2-DIChlOrOpPIrOPANE. ..ot cee e nes 050 e N.D.
¢is-1,3-Dichioropropene... ... 5.0 e N.D.
trans-1,3-DichlOFOpropen. ... 5.0 e N.D.
Methylene chlonde......c.c e eeas 2.0 N.D.
1,1,2,2-TelrachlorCethane.........cirinmnonimrseressesreeess 0.50 N.D.
TetrachloroBtNENE. ... e e re s 050 e N.D.
1.1,1-Trichloroethane. ... 050 e N.D
1,1,2-Trichloroethane. ...t 050 e N.D.
TrChlOrOEThENE. ..ottt s 0.50 ; N.D.
TrichloroflUOrOMELRANS. ... ser s 1.0 N.D
VINY ChIOFAR. ... ieb 20 e N.D

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

SEQUOCIA ANALYTICAL

Julia R. Malerstein
B/oject Manager 1040294 KEl <11>
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SEQUOIA ANALYTICAL

1900 Bates Avenue » Suite LM & Concord, California 94520
- j (415) 686-9600 * FAX (415) 686-9689

- Kaprealian Engineering, Inc. Client Project ID:  Unocal, 4700 First St., Livermore Sampled: -
2 P.O. Box 996 Sample Descript: DI Blank

Benicia, CA 94510 Analysis Method: EPA 5030/8010 Analyzed:  Apr 15, 199
ion: Mardo i : :

HALOGENATED VOLATILE ORGANICS (EPA 8010)

Analyte Detection Limit Sample Results
po/L rg/L
Bromodichloromethane...........cvceresimscsieseseesscenens L 14 U S N.D.
BrOMOIDIML. . e s se e e e sessms e e roeenes 1.0 e ND.
BrOMOMEINANE. .....ccei et s srnsresns sarrnanes 1.0 et ND.
Carbon tetrachlonde. ... L ¢ ND.
Chlorobenzene..............cccvs s e s s 10 e N.D.
ChlorOBTNANE. ... et ese et et e eeranes 5.0 s ND.
2-Chloroethylvinyl @ther...........c.oo v 1.0 e N.D.
ChIGIOTOIM. ettt s nens 080 e N.D.
ChloromMEthaNe. ...t msenne 050 s N.D.
Dibromochloromethane..........ocovieeiec oo 050 N.D.
1,2-Dichlorobenzene.........cveciieecccce s 20 N.D.
1,3-Dichlorobenzene............cooo e e ers s 2.0 N.D.
1,4-Dichlorobenzene..............ovevveeveecveerssseer v seenas 2.0 N.D.
1,1-Dichloroethane.......cc.cveeeee s s e eeens 0.50 N.D.
1,2-DichlOroethane... ...t s s s nerenes 050 N.D.
1,1-DichlOrotReNe. ... e e nsmeeeas 1.0 N.D.
Cis-1,2-DichlOrOBINeNe. ... e ss s rereens 1.0 N.D.
trans-1,2-Dichioroethene...............coovvveevvsesersens R 10 N.D.
1,2-DiChlOrOPIOPANE. ...ccoenieerercrac e esaeernsrenresssrnen 050 N.D.
€is-1,3-Dichioropropene...........oveeerieisrereenreresessrenns B0 e N.D.
trans-1,3-Dichloropropene. ... .ccreceeieinas 50 e N.D.
Methylene chloride.... ... e 20 N.D.
1,1,2,2-Tetrachloroethane.............oocooeeeeereeeecrereevssnene D50 e, N.D.
Tetrachloroethene. ... ..o D.50 N.D.
1,1, 1-TrchiorOethane. ...ceeieieeeer e st eesaan D80 e N.D.
1,1, 2-TrichlOrOethaNE...........o et e sere s eaeess 0.50 e N.D.
THCHIOFOBINENE. ..ot ettt res e eanneas D850 s N.D.
TrichlorofluoromMEthane. ... 10 s N.D.
Vinyl ChIonde........oor et reee 20 e N.D.

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

SEQUOJA ANALYTI! , AL
iy e

lla R. Malerstein
oject Manager 1040394 KEl <12>
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SEQUOIA ANALYTICAL

1900 Bates Avenue » Suite LM e Concord, California 94520
(415) 686-9600 * FAX (415) 686-9689

‘P.0O. Box 996

‘Benicia, CA 94510
Attention: Mardo Kaprealian, P.E : 1040394-400 Reported: Apr 24, 1991

QUALITY CONTROL DATA REPORT

SURROGATE
Method: EFA 8010 EPA 8010
Analyst: EH EH
Reporting Units: ug/L ug/L
Date Analyzed:  Apr 15, 1881 Apr 15, 1591
Sample #: 104-0394 Blank
Surrogate #1
% Recovery: 99 100
Surrogate #2
% Recovery: 95 96

SEQUO!A ANALYTIC % Recovery: Conc. of M.S. - Conc. of Sample x 100
W Spike Conc. Added
4 Relative % Difference: Conc. of M.§. - Conc. of M.S.D. x 100

Jutia R. Malerstein {Cone. of M.S. + Conc. of M.B.D.) /2

roject Manager 1040394 KE| <13>
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.0. Box 996

enicia, CA 84510
ion: Ma

prealian Engineering, Inc.

SEQUOIA ANALYTICAL

1900 Bates Avenue e Suite LM e Concord, California 94520
{415) 686-9600 ® FAX (415) 686-9689

Client Project ID: Unocal, 4700 First St,, Livermore

QUALITY CONTROL DATA REPORT

ANALYTE Trichloro- Chloro-
1,1-Dichloroethene ethene benzene
Method: EPA 8010 EPA 8010 EPA 8010
Analyst: E. Hamilton E. Hamilton E. Hamilton
Reporting Units: wa/L py/L /L
Date Analyzed:  Apr 15, 1891 Apr 15, 1991 Apr 15, 1991
QC Sample #: 104-0321 1040321 104-0321
Sample Cone.: N.D. N.D. N.D.
Spike Conc.
Added: 10 10 10
Conc. Matrix
Spike: 8.1 9.5 10
Matrix Spike
% Recovery: 81 85 100
Conc. Matrix
Spike Dup.: 87 95 10
Matrix Spike
Duplicate
% Recovery: 87 95 100
Relative
% Difference: 71 0 0
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100
; 4 Spike Conc. Added
Relative % Ditference: Conc. of M.S. - Conc. of M.S.D, x 100

"J ia R. Malerstein
roject Manager

{Conc.of M.S. + Conc.of M8.D) /2

1040394 .KEl < 14>
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