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August 30, 1988
AGS 18061-1

Mr. Tim Ross

UNOCAL Corporation

2175 North California Boulevard
Suite 650 '

Walnut Creek, California 94596

Subject: Executive summary of Report No. 18061-1 regarding the
subsurface environmental investigation at UNOCAL
Service Station No. 5484, 18950 Lake Chabot Road,
Castro Valley, California.

Mr. Ross:

This report presents the results of our limited subsurface
environmental investigation at the above-referenced site. The
investigation included drilling of three boreholes and
constructing of three 2-inch-diameter ground-water monitoring
wells. In addition, a ground-water gradient survey and a well-
search were conducted. This work was conducted subsequent to
leaks being detected in the fiberglass adapter and the sub-pump
swing joint of the underground unleaded product tank during
precision tank testing.

Contamination by petroleum constituents was detected in soil
samples from each of the three soil borings and in the ground
water collected from monitoring wells installed in these borings.

A survey of the monitoring well locations was conducted and the
depths to water were measured after monitoring well installation.
The results show the ground-water gradient to be 14 feet per 100
feet and the flow direction to be approximately south 33 degrees
west.

The levels of hydrocarbon contaminants detected at this site vary
from relatively low to moderate concentrations. Benzene
concentrations in ground water collected from each of the wells
were above the California Department of Health Services' (DHS)
recommended maximum concentrations for benzene in drinking water.
Ground water collected from well MW-3, located adjacent to and
downgradient of the tank pit, showed the highest benzene level
detected (0.380 part per million [ppm]). The total xylenes
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concentration measured in water from well MW-3 was significantly
higher than the DHS standard (2.2580 ppm). Contamination of
ground water by benzene, ethylbenzene, toluene, total xylenes,

® and total petroleum hydrocarbons appears to decrease
significantly with distance from the underground fuel storage
tanks. Concentrations of toluene, ethylbenzene, and total xylene
isomers in ground water from well MW-1 (upgradient of the tanks)
are below DHS maxima. These data suggest that contamination by
these compounds is limited areally and greatest near the

® downgradient portion of the tank pit.

A privately owned test well and one domestic well are known to
exist approximately 1/2-mile downgradient of the site. As a
precautionary measure, we recommend that the domestic well be
sampled and analyzed for hydrocarbon contamination and a search
o for possible contaminant sources between the domestic well and
the subject site be conducted. Such information would be helpful
in evaluating the need, if any, for further work at the site. We
recommend that the monitoring wells at UNOCAL Service Station No.
5484 be sampled and analyzed quarterly to evaluate and establish
trends in the levels of the contaminants detected during this

® investigation.

We recommend that UNOCAL submit a copy of this report to Mr.
Larry Seto, Hazardous Materials Specialist, Alameda County Health
Care Services, 470 27th Street, Third Floor, Oakland, California
94612 and Ms. Lisa McCann, California Water Quality Control

® Board, San Francisco Bay Region, 1111 Jackson Street, Room 6040,
Oakland, California 94607.

Please do not hesitate to contact us if you have any questions
regarding the content of this report.

® Sincerely,

ii
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REPORT
SUBSURFACE ENVIRONMENTAL
INVESTIGATION
at
UNOCAL Service Station No. 5484
18950 Lake Chabot Road
Castro Valley, California

For UNOCAL Corporation

INTRODUCTION

At the request of UNOCAL Corpeoration and the Alameda County
Department of Health Care Services, Applied GeoSystems conducted
a subsurface environmental investigation to evaluate ground water
for hydrocarbon contamination at UNOCAL Service Station No. 5484
in Castro Valley, California. The work was requested after leaks
were detected in the fiberglass adapter and the sub-pump swing
joint of the underground unleaded product tank during precision
tank testing. The work included drilling three soil borings and
installing three 2-inch-diameter ground-water monitoring wells in
the borings. One of these wells is located immediately adjacent
to the locations of the suspected leaks, and two are located near
the boundary of the property in the inferred downgradient
direction from the tanks. These wells have provided data on the
type and distribution of scoil underlying the site, as well as

ground-water quality in the vicinity of the underground storage
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®
tanks. The wells will alsoc be used to monitor the site and
provide information on the ground-water flow direction and
® .
gradient.
This report describes the work associated with drilling the three
d soil borings, installing the monitoring wells, collecting and
! analyzing soil and ground water samples; summarizes the
analytical results obtained; and presents our conclusions and
¢ recommendations.
SITE DESCRIPTION AND BACKGROUND
®
UNOCAL Service Station No. 5484 is located on Lake Chabot Road
south of Quail Avenue in Castro Valley, California. The location
¢ of the site is shown on the Site Vicinity Map, Plate P-1. The
locations of two 10,000-gallon product tanks and dispensers and
other pertinent site features are shown on the Generalized Site
L Plan, Plate P-2. The north storage tank is used to store
regular-unleaded gasoline, and the south tank is used to store
premium-unleaded gasoline for retail sale. The site is bounded
g on the north, south, and east by residential properties. Several
commercial businesses are located to the west across Lake Chabot
Road. '
®
2
®
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WELL SEARCH

A records search of water wells within a 1/2-mile radius of the
site was conducted. Two wells are located approximately 1/2-mile
south of the site. The locations of the wells are shown on the
site Vicinity Map. One well (State Well No. 35/2W 4F 1) is a
test well located on Betrose Court, approximately 1/2-mile south
of the subject site. The water level in this well is unknown,
and the total depth of the well is 52 feet. The second well
(State weli Wo. 38/2W 4H 2) is a domestic well located on Lenard
Drive, approximately 1/2-mile south-southeast of the subject
site. The water level in this well is 36 feet below the ground
surface and the total depth of the well is 220 feet. Both wells
are located in Castro Valley, downgradient of UNOCAL Station No.
5484, based on ground-water flow calculations made by Applied
GeoSystems and discussed in this report. Records of these wells
are kept by the Alameda County Flood Control and Water

Conservation District (ACFCWCD) in Hayward.
FIELD WORK

Prior to commencing field work, an application for permits to

install the monitoring wells at the site was submitted to Zone 7

— Applied GeoSystems
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of the ACFCWCD in Pleasanton. In addition, approximately 1 day
prior to commencing work, the ACFCWCD was notified verbally of
the work to be performed. A copy of the permit application is

included in Appendix A of this report.

Field work performed by Applied GeoSystems personnel at the
subject site was conducted in accordance with a Project Safety
Plan specific to the subject site and approved by Applied
GeoSystems' Health and Safety Officer. The project safety plan
addresses the expected potential hazards that may be encountered
on the project site, discusses various safety requirements, and

o provides appropriate emergency response procedures.

A geologist from Applied GeoSystems observed soil borehole

® drilling and well construction on July 12 and 13, 1988. The
borings were drilled with a Mobile B-61 truck-mounted rig
operated by Datum Exploration, Inc., of Pittsburg, California.

® Steam-cleaned, 8-inch-diameter, continucus-flight, hollow-stem
augers were used to drill borings B-1, B-2, and B-3 to depths of
30.5, 19.5, and 20.5 feet, respectively. Ground water was

® initially encountered at about 8 feet below the ground surface in
boring B-1 and 20 feet below the ground surface in boring B-3.

Water was not encountered during the drilling of boring B-2.

\_ Applied GeoSystems J
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L
Monitoring wells Mw-1, MW-2, and MW-3 were installed in borings
B-1, B-2, and B-3, respectively. The locations of the wells are

e shown on the Generalized Site Plan. Monitoring well MW-1 was
installed adjacent to and in the inferred upgradient direction
from the underground storage tanks. Monitering wells MW-2 and

e MW-3 were located along the western boundary of the property,
downgradient of the underground gasoline storage tanks. The
downgradient direction of ground-water flow was inferred to be

‘. approximately southwest based on regional topography.
Soil samples were collected from the boreholes with a California-

e modified, split-spoon sampler. The Unified Soil Classification
System, which was used to identify the soil, is summarized on
Plate P-3. Descriptions of earth materials encountered in

o borings B-1 through B-3 are presented on the Logs of Boring,
Plates P-4 through P-6. The earth materials encountered at this
site consist primarily of clayey silt overlying fine grained

® sandstone and siltstone. The soil units at this site are typical
of an estuarine depositional environment; they are extensively
interbedded and contain many lenses of silt and fine-grained

. sand.

®

5
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cuttings from the boreholes were stockpiled at the rear of the
station building near the southeast corner of the property. At
the request of UNOCAL, Applied GeoSystems has arranged for the

disposal of these cuttings.

SOIL SAMPLING

Six soil samples from boring B-1 and four samples each from
borings B-2 and B-3 were collected and described during drilling.
These samples, which were labeled as indicated on the boring
logs, were collected at 5-foot intervals from the borings. The
soil samples were collected by advancing the boring to a point
immediately above the sampling depth and then driving a
California-modified, split-spoon sampler (2-1/2-inch-inside-
diameter) into the soil through the hollow center of the auger.
The sampler was driven 18 inches with a standard 140-pound hammer
repeatedly dropped 30 inches. The number of blows to drive the
sampler each 6 inches was counted and recorded to evaluate the

relative consistency of soil materials.

The samples were removed from the sampler and immediately sealed
in their brass sleeves with aluminum feoil, plastic caps, and

airtight tape. The samples were labeled, placed in iced storage,

— Applied GeoSyslems
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and were delivered to Applied GeoSystems laboratory in Fremont,
California, for analytical testing. The laboratory is certified
by the State of Caloifornia to perform the requested analyses.
The completed Chain of Custody Record and laboratory Analysis
Reports for the tested samples are included in Appendix B of this

report.

An organic vapor meter (OVM) was used to evaluate the organic
vapor concentrations present in soil samples collected from the
borings. Readings were collected by placing the rubber cup that
skirts the intake probe flush against the soil in the sample
immediately after it was removed from the sampler. Measurements
from instruments such as the OVM indicate relative organic vapor
concentrations in soil but cannot be used to measure directly the
concentrations of hydrocarbon contaminants in the soil. The OVM
readings are shown in the boring logs. Moderate concentrations
(approximately 200 parts per million [ppm]) were measured in
borings B-1 and B-2, and high concentrations (greater than 2,000
ppm) were measured in boring B-3. Below a depth of 14 feet,
volatile hydrocarbons above ambient levels were not detected in

any of the three borings.

— Applied GeoSystems
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®

MONITORING WELL CONSTRUCTION

o : .

| Three ground-water monitorlng wells were gonstructed at the site

} in soil borings B-1, B-2, and B-3. The wells were completed with
2-inch-inside-diameter, polyvinyl chloride (PVC) casing. Casing

d was set 30 feet deep in well MW-1, 19 feet deep in well MW-2, and
20 feet deep in well MW-3. The casing consists of machine-
slotted PVC casing with 0.020-inch-wide slots set from the total

d depth of each well to approximately 10 feet below the ground
surface in MW-1, and to approximately 5 feet below the ground
surface in wells MW-2 and MW-3. Blank PVC casing was set from

i the top of the screened casing to the surface. All casing joints
are flush-threaded, and no glues, chemical cements, or solvents
were used in well construction. The top of each casing is

® covered with a locking plug, and the bottom has a threaded end
plug.

¢ The annular space of each well was backfilled with No. 3 Monterey
sand from the total depth of the well to approximately 1 foot
above the top of the screened casing. A bentonite plug,

¢ approximately 1 foot thick, was placed above the sand as a seal
against cement entering the sand pack, and the remaining annulus
was backfilled with neat cement to a few inches below grade.

®

8
®
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@
Graphic representations of the well constructions are shown in
the right column of the boring logs.
@
An aluminum utility box with a PVC apron was placed over the well
heads and secured in place with concrete set flush with the
. .
surrounding ground surface. The utility box has a watertight
seal to protect the ground-water wells from infiltration of
surface water. Access to the box requires a specially designed
® . . X
wrench; this design discourages vandalism and reduces the
possibility of accidental disturbance of the well.
i WELL DEVELOPMENT AND GROUND-WATER SAMPLING
Water samples for subjective inspection were collected from each
® . . .
monitoring well by gently lowering half the length of a Teflon
bailer past the air/water interface. The samples were retrieved
and examined for floating product, sheen, color, and clarity. No
¢ subjective evidence of hydrocarbon contamination was detected in
the samples.
bt The wells were developed by bailing water until the wells were
dry. The wells were allowed to recover and were again bailed
until dry. This procedure allows sampling of water
®
9
®
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@
representative of the formation. After the wells had recovered
to their static water levels, samples were collected using a

® Teflon bailer that had been washed with Alconox and deionized
water. The bailer was lowered through the air/water interface in
each well to retrieve a sample of the water.

®
The samples were transferred to laboratory-cleaned, 40-milliliter
glass sample vials. Hydrochloric acid was added to each sample

* vial as a preservative. The vials were immediately sealed with
Teflon-lined caps, labeled, and placed in iced storage for
transport to Applied GeoSystems' laboratory in Fremont,

o California. The laboratory is certified to perform the requested
analyses. The Chain of Custody Record and Analysis Reports for
the water samples are included in Appendix B of this report.

o

LABORATORY ANALYSES

* The soil sample nearest and above the static water level in
boring B-1 (S-15-Bl), and the samples corresponding to the
highest OVM readings for borings B-2 and B-3 (S-5-B2 and S-5-B3)

e were selected for analysis. These samples and one water sample
each from wells MW-1, MW-2, and MW-3 were analyzed for total

@

10
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[
petroleum hydrocarbons (TPH) and the hydrocarbon constituents
benzene, toluene, ethylbenzene, and total xylene isomers (BTEX).
®
The TPH analyses were conducted using a gas chromatograph
equipped with an flame-ionization detector according to
@
Environmental Protection Agency (EPA) Method 8015. The BTEX
analyses of the soil and water samples were conducted using a gas
chromatograph fitted with a photoionization detector and a flame-
®
ionization detector in series, according to EPA Methods 8020 and
602, respectively. Contaminants detected in the soil and water
samples are shown in Table 1 and in the Analysis Reports in
®
Appendix B of this report.
®
®
®
®
11
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®
TABLE 1
o RESULTS OF LABORATORY ANALYSES
OF SOIL AND WATER SAMPLES
UNOCAL Service Station No. 5484
18950 Lake Chabot Road
Castro Valley, California
®
Ethyl- Total
Sample Benzene Toluene benzene Xylenes TPH
§-15-B1 0.086 0.586 0.24 1.21 3
S-5-B2 0.16 0.92 D.66 3.58 12
@ S«5-B3 0.83 6.63 3.81 26.12 79
W-7-MW1l 0.0061 0.0827 0.0356 0.1803 0.54
W=9-MW2 0.072 0.139 0.033 c.157 1.08
W-9-MW3 0.385 0.640 0.369 2.258 7.8
® Results in parts per million (ppm)
TPH = Total petroleum hydrocarbons
Sample designation: S-15-Bl
L———— Boring (B) or monitoring
well (MW) and number
® Approximate depth of sample
Soil (S) or water (W) sample

@ ANALYTICAL RESULTS OF SOIL ANALYSES

The three soil samples were collected from near the water table.
@ Results of soil analyses revealed relatively low levels (less
than 100 ppm) of TPH contamination. Boring B-3 containing the
highest concentration of TPH (79 ppm), followed by borings B-2

L) and B~1, with 12 and 3 ppm, respectively. The soil ccllected

12
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L
from boring B-3 also showed substantially higher levels of BTEX
than were detected in borings B-1 and B-2. The benzene
o
concentration in the soil analyzed from boring B-3 was 0.830 ppm.
ANALYTICAL RESULTS OF WATER ANALYSES
o
Each water sample collected from the three monitoring wells at
the site contained detectable amounts of BTEX. The benzene
® concentration in each of the wells was above the maximum
concentration for drinking water (0.0007 ppm) recommended by the
california Department of Health Services (DHS) with the highest
. level (0.385 ppm) occurring in well MW-3. Toluene concentrations
were above the DHS maximum concentration (0.100 ppm) in water
samples from both wells MW-2 and MW-3; the highest concentration
¢ of toluene (0.640 ppm) was found in water from well MW-3. Well
MW-3 also contained 2.258 ppm of total xylene isomers which
exceeds the DHS' recommendation for maximum total xylene isomers
o (0.620). None of the water samples contained concentrations of
ethylbenzene over the DHS' maximum concentration.
®
®
13
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o

EVALUATION OF GROUND-WATER FLOW DIRECTION

® . : .
The ground-water flow direction across the site was evaluated
using a Wild NA-24 automatic level. The leveling instrument was
used to measure the difference in elevation between the

o instrument and the top of the casing of each of the monito}:'ing
wells. Measurements were recorded to the nearest 0.00l1-foot,
although accuracy of the instrument is limited to 0.005-foot over

® the maximum distance required (approximately 100 feet). The -
static water level in each well was measured to the nearest 0.01-
foot using a Solinst water level sounder. The difference in

o well-head and ground-water elevations were combined to calculate
the difference in water-level elevations between each well. The
results of the survey are presented on Table 2. A graphical

o interpretation of the ground-water flow at the site on July 14,
1988, is presented on the Ground-Water Potentiometric Surface
Map, Plate P-7.

®
The ground-water gradient calculated from the above measurements
is 0.14 (14 feet vertical per 100 feet horizontal). The measured

P difference in ground-water elevations indicates a ground-water
flow direction of approximately south 33 degrees west.

®

14
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TABLE 2 |
GROUND-WATER ELEVATION DIFFERENCES
UNOCAL Service Station No. 5484
18950 Lake Chabot Road
Castro Valley, California

Top of Static Water Level
Monitoring “Casing "Water - Below
Well Below Datum Level Datum
Number (c) (W) (¢ + w)
MW=-1 0.000 5.16 5.16
MW-2 4.780 7.49 12.27
MW-3 2.046 6.85 8.90

Measurements in feet.
Static water level measured in feet below top of casing.
Datum is an arbitrary elevation equal to the top of the “

highest well casing (MW-1).

CONCLUSIONS AND RECOMMENDATIONS

Concentrations of hydrocarbon contamination detected in the soil
and water samples from boring B-3 and well MW-3, respectively,
were greater in magnitude than the concentrations detected in
either borings B-1 or B-2 or wells MW-1 or MW-2.

Concentrations of total xylene isomers in each soil and water
sample were significantly greater than the concgpt;gt%Qns of the
remaining constituents of benene, toluene, or ifizn;ngﬁ;ers in

the same sample. These trends imply that the release of

contaminants at UNOCAL Station No. 5484 was probably not recent,

15
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®
based on the high relative concentration of heavier-end volatiles
(i.e., Xylenes vs. benzene and toluene).

®
Contaminant constituents detected at the site generally exhibit
their lowest concentrations on the upgradient side of the tank

o pit, which suggests that contamination is greatest in the area
southwest of the service islands. The values obtained at boring
B-1 (well MW-1) and boring B-3 (well MW-3) suggest a general

o decrease in contaminant concentration with distance from the
underground storage tanks.

¢ Two wells, one domestic water-supply and one test well, are known
to exist approximately 1/2-mile downgradient of the site. As a
precaution, we recommend that the domestic well be sampled and

d analyzed for hydrocarbon contamination and a search be conducted
for possible contaminant sources between the domestic well and
the subject site.

®
We also recommend that the water in the three wells be
qualitatively and quantitatively monitored on a quarterly basis.

¢ The water samples collected should be analyzed for TPH and for
BTEX. The results may show a trend in contaminant concentrations
and ground-water quality at the site.

@

16
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We also recommend that UNOCAL submit a copy of this report to HMr.
Larry Seto, Hazardous Materials Specialist, Alameda County Health
Care Services, 470 27th Street, Third Floor, Oakland, California
94612, and Ms. Lisa McCann, Water Quality Control Board, San
Francisco Bay Region, 1111 Jackson Street; -Room-6040, Oakland,

California 94607.

LIMITATIONS

This report was prepared in accordance with generally accepted
standards of environmental geological practice in California at
the time this investigation was performed. This investigation
was conducted solely for the purpose of evaluating environmental
conditions of the soil and ground water with respect to hydro-
carbon product contamination in the vicinity of the subject
property. No soil engineering or geotechnical recommendations
are implied or should be inferred. Evaluation of the geologic
conditions at the site for the purpose of this investigation is
made from a limited number of observation points. Subsurface
conditions may vary away from the data pecints available.
additional work, including further subsurface investigation, can
reduce the inherent uncertainties associated with this type of

investigation.

17
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UNIFIED SOIL CLASSIFICATION

SYSTEM

Relatively undaisturbed
sample

Missed sample

Ground water level
observed in boring

d W B

S-10 Sample number

Organic vapor meter reading

HAJOR DIVISIONS LTR DESCRIPTLAGN MAJOR DIVLSIONS LIR DESCRIPTION
Mall-grasded gravels or grevel send Ilnorgsnic silts wnd very line
G aixtures, Iittle or no lines. sanda, rack Flour, ailty or
ML clayey Fine sendw or cluyey allls
Poorly-graded grevels or gravel with sllght plastleity.
GRAVIL GP asnd mixture, little or no llnes SILTS
AND AND Inorgenic clays of low to madium
GRAVELLY cn Silty grevels, gravel-ssnd-clay CLAYS =8 plasticity, gravelly claym, smndy
Sts sizturam. LL*50 cluys, milty rlays, lemn claya.
c Claysy gravels, grevei-ssnd-clay Organie ailtn snd arganic silt-
COARSE G aixtures. FIuLC oL cleys of low plasticity.
GRAINED CRALNED -
SOILS Well-graded sends of qravelly SOILS Inorganie silts, sieseecun or
5w ssnds, little or na (inss. L] dintosecesoun fine aandy or allly
soila, slastic atltn.
SAND SILTS —
AND Poorly-graded sands or gresvelly . Inorgenic claye of high plesticily,
SANDY SP sands, Llittle or no fines. CLAYS 4] fat clays.
50ILS
Silt o doailt aixtures LL<30 Organic clays af sedium to high
andn aangd-a : ] L]
SA L * o plastlicity.
HIGHLY ORGANIC Feat snd other highly organic
SC Clayoy swndo, sand-clasy sixtures. S0ILS Ft soile.
Depth through which )
. . e Sand pack
sampler is driven

Bentonite annular seal

%;& Neat cement annular seal

Blank PVC

Machine-slotted PVC

BLOW/FT. REPRESENTS THE NUMBER OF BLOWS OF
A 1406-POUND HAMMER FALLING 30 INCHES

TO DRIVE THE SAMPLER THROUGH THE LAST

12 INCHES OF AN 18 INCH PENETRATION.

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

P

Aapied Geodpsiems

UNIFIED SOIL CLASSIFICATION SYSTEM
AND SYMBOL KEY
UNOCAL Station No. 5484

30y Suesaon Bnd wale H bremmew L& Y2519 0415 RS- 10

18950 Lake Chabot Road

PROJECT NO. 018061-1

Castro Valley, California

PLATE
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WELL
Bipwey| Semele Lsce DESCRIPTION CONST,
® v Asphalt (4 inches) over base rock (6 inches).
ML Silty elay with pravel up to 3", brown, damp, low
2 - plascticity, dense.
iy -
& 32 |8-5 I OVM = 70U0ppm.
E}-
= " T 7| Weathered siltstone ar?ver}' Eine—grained sandstone,
® very fractured, wet, gray-brown. a7
10 - 88 S'IUL OVM = 575ppm.
2-
® L
re ] — — — e — — — — — = —i
= |4 = Highly wearhered argillaceous sandstone, brown, i I
; 1] §-15 I wer., .: :
= bteibed -
& v e
L —3 FH W
e i
18 -
OVM = Zppm.
78 5-20 . . . REE
LU = Weathered siltstone and very fine-grained sandstone,p:
& black, wet.
23
Highly weathered argillaceous sanstone, black, wet.
24 = OM = 2ppm. :
="} =
* . . “SI Weathered siltstone and very fine—grained sandstone,j:
26 black. i
28 -
g OvM = Zppm.
e & 5-30 Total Depth = 30% Ffeer.
Boring terminated at sufficient depth to evaluate
contaminat ipn above and below water table.
312
a8
At LOG OF BORING B-1/MW-1 |pLaTe
. BI0 0, Wi M| o T A 8 S 1 e 18’“ L I m Road
PROJECT NO. 018061-1 Castro Valley, California




DEPTH IN FEET

& =
52 s-sI
- X
0 36 [s-10 J; ¥

|4 =

71 S-15 J;
18 =

70 S—H?;L

Blows/| Sample |USCS
Ft. /| e, DESCRIPTION
Asphalt (4 inches) over road base (6 inches).
ML Sandy clayey silt, medium- to very coarse-grained,

sand, brown, dry, no plasticity, hard.

OVM = 254ppm.

Weathered siltstone, brown-gray, dry.

OVM = |[2ppm.

Weathered siltstone, green-gray, moist.

oV = Ippm.

Fissile calcareous shale, black, dry.

OVM = 40ppm.

Total Depth = 19% feet.
Boring terminated at sufficient depth to evaluate
contamination above and below water table.

p—

LOG OF BORING B-2/M

UNOCAL Station No. 5484

43255 Missisn Rive Sorte B Fremons, LA $4519 415 h51-1906

18950 Lake Chabot Road

PROJECT NO. 018061-1

Castro Valley, California
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Bhwg/ Sample |USCS
Fit. No.

DESCRIPTION CONST.

Asphalt (4 inches) over toad base (6 inches).

Gravelly silt, brown, dry, no plasticity, hard.

OvM = 100,000ppm.

by -
49 [s-5 I

Siltstone, brown-gray, dry.

65 5-15

o 48 |51V L ¥ | ow = 275ppm.

e

Gravelly weathered siltstone, brown, dry, hard.

Siltstone, green-black, wet.

Weathered sandy siltstone with some gravel, brown,
moist, hard, OVM = [52ppm.

DEPTH IN FEET
-
1
¥
I
1

Gravelly siltstone, brown, dry, hard.

18 =

20 — 66 5-20 J; Very fine-grained sandstone, black, wet, OVM = Zppm.|::
Total Depth = 20% feet.

57 Boring terminated at sufficient depth to evaluate

contamination above and below water table.

LOG OF BORING B-3/MW-3

UNOCAL Station No. 5484

“Apphed GeoSystems
21255 Missem Blvd Sue B bremont (A 4539 415 631- 106 1"“ L I I cm n '

PROJECT NO. 018061-1

. Castro Valley, California
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~ FENCE

RESIDENCES

_ UNDERGROUND
\ STORAGE TANKS

STATION
BUILDING

e

WASTE -
OIL TANK

Approximate ground-water gradient = 14ft/100ft

-
v
°\= Line of equal depth in feet ‘
to ground water N Approximate Scale
M-
.3= Meonitoring well location 4%0-“ E|u
feet
Source: Measured by tape and compass
GROUND-WATER POTENTIOMETRIC |pPLATE
!ﬁ‘a SURFACE MAP P 7
e e UNOCAL Station No. 5484 .
Geos
L] 18950 Lake Chabot Road
PROJECT NO. 018061-1 Castro Valley, California
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(1) LOCATION OF PROJECT /S 957 [ACE (HABST £D.
(ASTR{ Z/ﬁgev, A

2)

(43

(3)

(6}

(7

—

(8)

ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

5897 PARKSIDE DRIVE &

GROUNDWATER PROTECTION ORDINANCE PERMIT

PLEASANTON. CALIFORNIA 94566

415) 184-2600

LICAT

FOR APPLICANT 70 C E

CLIENT

Name &é.’:ﬁ; { ;}:31813 .
Adaress Z( 75 N, CALIE PN (4] Phone
Chty  fiRenry CEECE TP

—7¢
A

MAPPLICANT
vme_AZpLIED (i SyETEmS
25

Addrass z 3355 /_‘[Zﬁﬂﬁ._i ﬂ LL7 Phone ._[if‘t 2
city EOEMINT e 74539

DESCRIPTION OF PROJECT
Weter Well Construction ¥
Cathodlc Protection

Geotechnical
¥all Destruction

PROPOSED WATER WELL USE

Domestic __ Industrial irrigatlion
Municlpal _ Monltoring X Other
PROPOSED CONSTRUCTION

Oritling Method:

Mud Rotary Alr Rotery __ Auger X
Cable Other

WELL PROJECTS
Drii! Hole Dimmeter fa
Casing Diameter é‘ in,
Surface Seai Depth /f t+.
Drilter's License No.

Depthis) F &) ¢+,
Number
of Wells

GEOTECHMICAL PROJECTS
Number
Diameter i+,

In, Maximum Depth

-8 T3
| hereby agres to comply with all requirements of
thls permit and Al a County, Ordinance No. 73-68,

ESTIMATED STARTING DATE
ESTIMATED COMPLETION DATE

APPLICANT'S
SIGNATURE

ate 4 -X)-9%

PERMIT NUMBER

88286

LOCAT ION NUMBER

Approved

®

Sy

Wyman Hong d

Date22 Jun 88

PERMTT CONDITIONS]

Clrcled Parmlt Requirements Apply

GENERAL

l. A pormit application should be submltted so as tc
arrive ot the Zone 7 office flw days prior tc
proposed starting dete.

2. Notify this office (484-2600) st iesst one day
prior to starting work on permitted work
before ptacing well seals.

3. Submlt to Zone 7 wlithin 60 days after completior
of permitted work the orlginal Depariment o

anc

Water Resources Water Well Oritlers Report or
aquivalent for well projects, cr bore hole log:
and location sketch for geotechnical projects.

Permit+ted work Is completed when the lest surface
seal s placed or the last boring Is completed.
. Parmi+ Is vold If prolect not bogun within Of
days of approvat date,
WATER WELLS, INCLUDING PIEZOMETERS
. Minlmum surface seal thickness s +we Inches o
cement grout pleced by tremie, or equivalent,
2. Minlmum seal depth is 50 feet for municipal
Industrial weils or 20 feet for domestlc, irriga-
tlon, and monltoring wells unless & lesser deptt
is spaclally approved.
GEQTECHNICAL. Backflll bore hole with compacted cut-
t+ings or heavy bentonlte and upper two feet with com-
pacted material,
CATHODIC, Flll hole above anode zone
placed by tremie, or equivalent,
WELL DESTRUCTION. See attached,

anc

wlth concrate

9198°
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CHAIN OF CUSTODY RECORD

éé

SAMPLEH-(smnap?/'Q? L Applicd CeoSysiems
Phone: LI1SY GBA-VIADE 43255 Mission Bivd  Suile B Fremont. CA 94530 14151 651-1906
LABORATORY" "] SHIPPING INFORMATION :
L/ ED o59S BsTEm S Shipper
/ Address
Date Shipped
TURNAROUND TIME: _ S LE8LS Service Used
Project Leader: G‘(&Iﬁh\x — 1 Airbill Neo. Cooier No.
Prone No. L ZL(5) 651~1906 g
Relinquished by: LeigmuTOy Repsived, by . iafonafGr Date | Time
7 ; _— 7-1338| 5 pm

LABORATORY SHOULD SIGN UPON RECEIPT AND RETURN A COPY OF THIS FORM WITH THE

LABORATORY RESULTS

Sampile Site Date Analysas Sample Condition
No. Identification Sampled Requested Upon Receipt
S~5-B | A&S-0i1908)-{ _7-1&-39 TPH_Ant BETX IcED
S-6-B3 d 7-13-9% h " i ”
5-5 -B3 T 7-/3-9% " " y




e x.-_

p

Applled GeoSystems 43255 Mission Boulevard, Fremont, CA 94539 (415} 651-1906
© FREMONT  ® COSTA MESA  ® SACRAMENTO  ® HOUSTON

ANALYSIS REPORT

g2l2lab.frm

Report Prepared for: Date Received: 7-14-88
Applied GeoSystems Laboratory Number: 07028501
43255 Mission Blva. Project: 018061-2
Fremont, CA 94539 Sample: 5-15-B1
Attention: Andrew J. Gilpin Matrix: Soil
Parameter Result Detection Limit Date Notes
(mg/kqg) | (mg/L}) [ (mg/kqg} | (mg/L) |Analyzed
— e —— ——— —— — — e ——
TVH as Gasoline NR
TPH as Gasoline 3 2 07-26-88
TEH as Diesel NR
Benzene 0.086 0.05 07-26-88
Toluene 0.56 0.05 07-26-88
Ethylbenzene 0.24 0.05 07-26-88
Total Xylenes 1.21 0.05 07-26-88 =j
—————— e — —

mg/kg = milligrams per kilogram = parts per million (ppm) .

mg/L = milligrams per liter = ppm.

ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.

NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction intec the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

' 7-29-88

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS 8 CERTIFED 8Y THE STATE OF CALIFORNIA DEPARTMENT OF HEALTH
SERVICES AS A NAZARDOUS WASTE TESTING LABORATORY
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® Applled GeoSystems 43255 Mission Boulevard, Fremont, CA 94539 (415) 631-1906
® FREMONT COSTA MESA  ® SACRAMENTO @ HOUSTON

ANALYSIS REPORT

® 0212lab. frm
Report Prepared for: Date Received: 7-14-88
Applied GeoSystems Laboratory Number: 07028802
43255 Mission Blvd. Project: 0l8061-2
Fremont, CA 94539 Sample: 5~5-B2

° Attention: Andrew J. Gilpin Matrix: Soil
g — ———— — —— 1

Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) | (mg/Kg) | (mg/L) {Analyzed

TVH as Gasoline NR
TPH as Gasoline| 12 2 07-26-88

® TEH as Diesel NR
Benzene 0.16 0.05 07-26-88
Toluene 0.92 0.05 07-26-88
Ethylbenzene 0.66 0.05 07-26-88
Total Xylenes 3.58 0.05 07-26-88

® mg/kg = milligrams per kilogram = parts per million (ppm) .
ng/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at

concentrations below the detection limit.
NR = Analysis not required.
PROCEDURES
® TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,

ethylbenzene, and total xylene isomers (BTEX) are measured by

extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector {PID) and a

® flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed

® by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GcC.

TEH--Total extractable hydrocarbons (high boiling points) are

measured by extraction according to EPA Method 3550 for soils or
@ EPA Method 3510 for water followed by a modified EPA Method 8015

with direct sample injection into a GC equipped with an FID.

e A

7=29-88
Tia Tran, Laboratory Supervisor Date Reported
L APPLIED GEOSYSTEMS 15 CERTIFIED BY THE STATE OF CALIFORNIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
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Applied GeoSystems 43255 Mission Boulevard, Fremont, CA 94539 (415) 651-1906
® FREMONT  ® COSTA MESA @ SACRAMENTO @ HOUSTON

ANALYSIS REPORT

02121lab.frm

Report Prepared for: Date Received: 7-14-88
Applied GeoSystems Laboratory Number: 07028503
43255 Mission Blvd. Project: 018061-2
Fremont, CA 94539 Sample: 5~5-~B3
Attention: Andrew J. Gilpin Matrix: Scil
Parameter Result Detection Limit Date Notes
(mg/kg) | (mg/L) |(mg/kg)|(mg/L) |Analyzed
TVH as Gasoline NR
TPH as Gasocline{ 79 2 07-26-88
TEH as Diesel NR
Benzene 0.83 0.05 07-26-88
Toluene 6.63 0.05 07-26-88
Ethylbenzene 3.81 0.05 07-26-88
Total Xylenes 26,12 0.05 07-26~-88

mg/kg = milligrams per kilogram = parts per million (ppm) .
mg/L = milligrams per liter = ppm.

ND Not detected. Compound(s} may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introducticn into
the GC. '

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GcC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection inteo a GC equipped with an FID.

g /TLLJ&_afﬂdfﬂ’
‘ 7=29-88
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEME & CERTIFIED 8Y THE STATE OF CALIFORMIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING L ABORATORY




R CHAIN OF CUSTODY RECORD

s o e
SAMPLER {(signature): & .
¢ u Applied GeoSystems
”; LAA
l b)) —/ - -
Phone. xS £ </ 70 L 43255 Mission Bivd. Suite B Fremont. CA 94539 {415}651-1906
_ )
LABORATORY: SHIPPING INFORMATION .
® An{)&'e/{ Geo Suclh vy Shipper
A U
Address
Date Shipped
TURNAROUND TIME: _ Two WJeeks Service Used
® Project Leader: Neows (o l,).' W Alrbill No. Cooler No.
Phone No. M \ 65 (1706
Aelinquigshed by. (signatutes) Date ] Time
_%ﬁ::ﬁ:& 5"-/\ 7555 BAm
®
Receiv r laboratory by.
° /;’Dk_m/(,\u 7-{5"‘3 looe

LABORATORY SHOULD SIGN UPON RECEIPT AND RETURN A COPY QOF THIS FORM WITH THE
LABORATORY RESULTS

Sampie Site ¥ Date Analyses Sampie Condition
No. |dentification Sampled Requested 10 Upon Receipt
w7 0 0. >
/ % / X )( /7 T

=T ar o
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Applied GeoSysiems 43255 Mission Boulevard. Fremont, CA 34539 (415) 651-1906
® FREMONT  ® COSTA MESA @ SACRAMENTO & HOUSTON

ANALYSIS REPORT

0212lab.frm
Report Prepared for: Date Received: 7-15-88
Applied GeoSystems Laboratory Number:07029W01
43255 Mission Blvd. Project: 018061-2
Fremont, CA 94539 Sample: W=7=-MW1
Attention: Andrew J. Gilpin Matrix: Water

e ————— .
Parameter Result Detection Limit Date Notes“

| (mgﬂi{ (mg/L) | (mg/kg) W (mg/L) |Analyzed
TVH as Gasoline NR

TPH as Gasoline 0.54 0.02 07-26-88
TEH as Diesel NR
Benzene 0.0061 0.0005 |07-26-88

Toluene 0.0827 0.0005 |07-26-88
Ethylbenzene 0.0356 0.0005 |07-26-88
Total Xylenes 0.1803 0.0005 |07-26-88
Iﬁw

mg/kg = milligrams per kilogram = parts per million (ppm) .
ng/L = milligrams per liter = ppm.

ND Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
IVH/BTEX~-Total volatile hydrocarbons (TVH} and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector {(PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction intoc the GC.

TEE--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015

with d%; t sample injection into a GC equipped with an FID.
- Z?xﬂwjmgézu&_ﬂ~f"
P <]

7=29-83

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS 13 CERTIFIED BY THE STATE OF CALIFORMIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
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Applied G@OS’S’E”’S 43255 Mission Boulevard, Fremont, CA 94539 (415} 651-1906
* FREMONT & COSTA MESA ® SACRAMENTO s HOUSTON

ANALYSIS REPORT

0212lab.frm
Report Prepared for: Date Received: 7-15-88
Applied GeoSystems Laboratory Number:07029W02
43255 Mission Blvd. Project: 0l18061-2
Fremont, CA 94539 Sample: W-9-MW2
Attention: Andrew J. Gilpin Matrix: Water
— B
Parameter Result Detection Limit Date Notes
(mg/kqg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed
(—— r—— — =ma=
TVH as Gasoline NR
TPH as Gasoline 1.08 0.02 07~-26-88
TEH as Diesel NR
Benzene 0.072 0.002 07-26-88
Toluene 0.139 0.002 07-26-88
Ethylbenzene 0.033 0.002 07-26-88
Total Xylenes 0.157 0.002 07-26-88
—— e ———— ——— — ———— __———————
mg/kg = milligrams per kilogram = parts per million (ppm).
mg/L = milligrams per liter = ppm.
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES
TVH/BTEX-~-Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and toctal xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame~ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC.

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

&*\_’\._______.—
7-29-88
Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS 18 CERTIFIED BY THE STATE OF CALIFORNA DEPARTMENT OF MEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
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Applied GeoSystems 43255 Mission Boulevard, Fremont, CA 94539 (315) 651-1906
¢ FREMONT  ® COSTA MESA  ® SACRAMENTO ¢ HOUSTON

ANALYSIS REPORT

0212lab.frm
Report Prepared for: Date Received: 7-15-88
Applied GeoSystems Laboratory Number:07029WO03
43255 Mission Blvd. Project: 0l18061-2
Fremont, CA 94539 Sample: W-9-MW3
Attention: Andrew J. Gilpin Matrix: Water
Parameter Result Detection Limit Date |Notes
(mg/kg) | (mg/L) | (mg/kg) | (mg/L) |Analyzed
TVH as Gasoline NR
TPH as Gasoline 7.8 0.1 07-26-88
TEH as Diesel NR
Benzene 0.385 0.005 07-26-88
Toluene 0.640 0.005 07-26-88
Ethylbenzene 0.369 0.005 07-26-88
“Total Xylenes 2.258 0.005 07-26-88
—

mg/kg = milligrams per kilogram = parts per million (ppm).
mng/L = milligrams per liter = ppm.

ND Not detected. Compound(s) may ke present at
concentrations below the detection limit.
NR = Analysis not required.

PROCEDURES '
TVH/BTEX--Total volatile hydrocarbons (TVH) and benzene, toluene,
ethylbenzene, and total xylene isomers (BTEX) are measured by
extraction according to EPA Method 5030 followed by analysis by a
EPA Method 8020/602 (modified for TVH) which uses a gas chromato-
graph (GC) equipped with a photo-ionization detector (PID) and a
flame-ionization detector (FID) in series. Soil extracts and
water samples are subjected to purge-and-trap introduction into
the GC. -

TPH--Total petroleum hydrocarbons (low-to-medium boiling points)
are measured by extraction according to EPA Method 5030 followed
by analysis by a modified EPA Method 8015 which uses a GC
equipped with an FID. Soil extracts and water samples are
subjected to purge-and-trap introduction into the GC.

TEH--Total extractable hydrocarbons (high boiling points) are
measured by extraction according to EPA Method 3550 for soils or
EPA Method 3510 for water followed by a modified EPA Method 8015
with direct sample injection into a GC equipped with an FID.

%MM/" 7-29-88

Tia Tran, Laboratory Supervisor Date Reported

APPLIED GEOSYSTEMS s CERTIEED BY THE STATE OF CALIFORMIA DEPARTMENT OF HEALTH
SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY



