From: Khatri. Paresh, Env. Health

To: "Edwards. Carl"

Cc: Nowell, Keith, Env. Health

Subject: RE: CASE #: RO0000203

Date: Tuesday, September 5, 2017 11:43:00 AM
Attachments: SWI R 1992-09-25.pdf

WP R 1991-04-15.pdf

Hello Karl,

Attached are two documents (a work plan and subsequent investigation report) regarding MW-12.
The report documents the installation of MW-12, but in my cursory review, | did not find an
encroachment permit.

Also, the entire case file can be viewed on line at: http://gis.acgov.org/DEH/InspectionResults/?
SITE=LOP

Sincerely,

Paresh Khatri

From: Edwards, Carl [mailto:Carl.Edwards@arcadis.com]
Sent: Tuesday, September 5, 2017 10:59 AM

To: Khatri, Paresh, Env. Health <paresh.khatri@acgov.org>
Subject: FW: CASE #: RO0000203

Hi Paresh,
If you have time, please see my email below regarding Case #R00000203. The request is somewhat
urgent given the 3Q17 sampling deadline for this site.

Thanks,
Carl

From: Edwards, Carl

Sent: Tuesday, September 5, 2017 10:57 AM

To: 'keith.nowell@acgov.org' <keith.nowell@acgov.org>
Subject: CASE #: RO0000203

Hi Keith,

The City of Oakland (Public Works) has informed us that any monitoring well in a right-of-way to be
accessed for sampling/abandonment will be required to be re-permitted (as if being installed) with
Public Works for an encroachment permit to be issued if they do not have records of the permit
acquired during installation.

For Case# RO0000203, MW-12 is located in a City of Oakland right-of-way, and is scheduled to be
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KEI-P89-0805.R9
September 25, 1992

Unccal Corporation

2000 Crow Canyon Place, Suite 400
P.0O. Box 5158

San Ramon, California 94583

Attention: Mr. Ed Ralston

RE: Continuing Ground Water Investigation
and Quarterly Report
Unocal Service Station #0746
3943 Broadway
Oakland, California

Dear Mr. Ralston:

This report presents the results of the most recent quarter of
monitoring and sampling of the monitoring wells at the referenced
site by Kaprealian Engineering, Inc. (KEI), per KEI's proposal
(KEI-P89-0805.P6) dated April 15, 1991, and as modified in KEI's
quarterly report (KEI-P89-0805.QR5) dated December 13, 1991. The
wells are currently monitored monthly and sampled on a gquarterly
basis. This report covers the work performed by KEI from June
through August of 1992.

This report alsc presents the results of KEI's most recent soil and
ground water investigation for the referenced site, in accordance
with KEI'S proposals (KEI-P89-0805.P6) dated April 15, 1991, and
(KEI-P89-0805.P7}) dated March 9, .1892. The purpose of the
investigation was to further determine the degree and extent of
ground water contamination at the site, to characterize the
agquifer, and to gather information for use in the possible design
and implementation of a ground water remediation system. The scope

of the work performed by KEI consisted of the following:
Coordination with régulatory agencies

Ceologic logging of two borings for the installation of
ornie monitoring well and one recovery well

Soil sampling
Ground water monitoring, purging, and sampling
Laboratory analyses

Data analysis, interpretation, and report preparation

2401 Sanwell Drive, Suite 400
Concord, California 94520
Tel: 510.602.5100  Fax: 510.687.0602.
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SITE DESCRIPTION AND BACKGROUND

The subject site presently contains a Unocal service station
facility. The site is situated on gently sloping, south-southwest
trending topography, and is located at the southwest corner of the
intersection of Broadway and 40th Street in Oakland, California.

A Location Map is attached to this report.

KEI's initial work at the site began on August 16, 1989, when KEI
was asked to collect scil samples following the removal of two
underground gasocline storage tanks and one 280 gallon waste oil
tank at the site. The fuel tanks consisted of one 10,000 gallon
unleaded gasoline tank and one 10,000 gallon super unleaded
gasoline tank. The tanks were made of steel, and no apparent holes
or cracks were observed in any of the tanks. Water was encountered
in the fuel tank pit at a depth of about 10 feet below grade, thus
prohibiting the collection of any soil samples from immediately
beneath the tanks. Six soil samples, designated as SW1 through
SW6, were collected from the sidewalls of the gasoline tank pit
approx1mately six inches above the water table. One soil sample
was collected from the bottom of the waste oil tank excavation at
a depth of 8 feet helow grade. Soil sample point locations are
shown on the attached Figure 6.

On August 17, 1989, approximately 1,500 galleons of ground water
were pumped from the fuel tank pit. One water sample, labeled W1,
was then collected from the fuel tank pit.

To accommodate the installation of new, larger tanks, additional
soil was excavated approximately 14 feet laterally along the north .
wall of the tank pit, in the vicinity of sample points SW1 and SW2.
Oon August 18, 1989, KEI returned to the site to collect additional
soil samples. One soil sample, labeled SW2(R), was collected from
the north sidewall of the fuel tank pit (after additional excava-
tion) at a depth of 9.5 feet below grade. Also on August 18, 1989,
four soil samples, labeled P1 through P4, were collected from the
product pipe trenches at depths ranging from 5 to 6.5 feet below
grade. After soil sampling, the pipe trenches were excavated to
the sample depths. Collection points for the scoil samples are
shown on the attached Site Plan, Figure 6.

KEI again returned to the site on August 24, 1989, to collect an
additional ground water sample. After approximately 5,000 gallons
of ground water were pumped from the fuel tank pit, one ground
water sample, labeled W2, was collected.

All soil and water samples were analyzed by Sequoia Analytical
Laboratory in Redwood City, California, for total petroleum hydro-
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carbons (TPH) as gasoline, and benzene, toluene, xylenes, and
ethylbenzene (BTX&E). The soil sample collected from beneath the
waste oil tank was analyzed for TPH as gascline, BTX&E, TPH as
diesel, total oil and grease (TOG), and EPA method 8010 constitu-
ents.

Analytical results of soil samples collected from the fuel tank pit
indicated non-detectable levels of TPH as gasoline and BTX&E for
all samples, except samples SW1 and SW2, which showed levels of TPH
as gasoline at 13 ppm and 290 ppm, respectively. However, the
entire area of sample points SW1l and SW2 was excavated as described
above, and the new sample, SW2(R), showed non-detectable levels of
TPH as gasoline and BTX&E. Analytical results of the soil sample
collected from the waste oil tank pit showed non-detectable levels
of all constituents analyzed, except for TPH as gascline at 1.6
ppm, and toluene at 1.3 ppm. Analytical results of soil samples
collected from the pipe trenches showed levels of TPH as gasoline
ranging from 3.8 ppm to 36 ppm, and benzene ranging from non-
detectable to 0.52 ppm. The analytical results of ground water
samples collected from the tank pit (W1l) showed 4,700 ppb of TPH as
gasoline and 180 ppb of benzene (after purging 1,500 gallons),
while W2 showed 1,200 ppb of TPH as gasoline and 12 ppb of benzene
(after purging an additional 5,000 gallons}. The analytical
results of the soil samples are summarized in Table 7, and the
analytical results of the water samples are summarized in Table 8.
Documentation of so0il sample collection techniques and the
analytical results are presented in KEI's report (KEI-J89-0805.R1)
dated August 30, 198%9. To comply with the requirements of the
regulatory agencies and based on the analytical results, KEI
proposed the installation of three monitoring wells.

On October 17, 1989, three two-inch diameter monitoring wells,
designated as MW1, MW2, and MW3 on the attached Site Vicinity Map,
Figure 1, were installed at the site. The three wells were drilled
and completed to total depths ranging from 20 to 22.5 feet below
grade. Ground water was encountered at depths ranging from 11 to
13 feet beneath the surface during drilling. The wells were
developed on October 26 and 30, 1989, and were initially sampled on
November 1, 1989.

Water and selected soil samples were analyzed by Sequoia Analytical
Laboratory in Redwood City, California, for TPH as gasoline and
BTX&E. Analytical results of all soil samples collected from the
borings for monitoring wells MWl and MW2 showed non-detectable
levels of TPH as gasoline and BTX&E, except for sample MW1(5),
collected at a depth of 5 feet below grade, which showed TPH as
gasoline at 8.5 ppm, and XxXylenes at 0.14 ppn. Soil samples
collected from the boring for well MW3 showed TPH as gasoline at
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levels ranging from 3.1 ppm to 1,100 ppm, and benzene levels
ranging from 0.068 ppm to 16 ppm. The analytical results of water
samples collected from wells MW2 and MW3 showed TPH as gasoline
concentrations at 200 ppb and 13,000 ppb, respectively. Benzene
was only detected in well MW3 at a concentration of 57 ppb. The
analytical results of the soil samples are summarized in Table 5,
and the analytical results of the water samples are summarized in
Table 2. Based on analytical results of the soil and ground water
samples, KEI recommended the installation of three additional
monitoring wells to further define the extent of contamination.
Documentation of the well installation protocol, sampling tech-
nigques, and analytical results are presented in KEI's report (KEI-
P89-0805.R4) dated November 30, 1989.

On January 26, 1990, two additional two-inch diameter monitoring
wells (designated as MW4 and MWS on the attached Site Vicinity Map,
Figure 1) were installed at the site. A third proposed monitoring
well could not be installed because of underground utilities and an
on-site storage shed. The two wells were each drilled and
completed to total depths of 20 feet below grade. Ground water was
encountered at depths of approximately 12.5 feet beneath the
surface during drilling. The new wells (MW4 and MWS) were
developed on February 9, 1990, and all of the wells were sampled on
February 15, 1990.

Water samples from all of the existing wells, and soil samples from
the borings for wells MW4 and MWS, were analyzed at Sequoia
Analytical Laboratory in Redwood ¢City, California, for TPH as
gasoline and BTX&E. Analytical results of the so0il samples
collected from the borings for monitoring wells MW4 and MWS
indicated levels of TPH as gasocline ranging from 2.5 ppm to 370
rRm. Benzene was detected at concentrations ranging from non-
detectable to 1.8 ppm. Analytical results of the water samples
collected from monitoring well MW2 showed non-detectable levels of
all constituents analyzed. In wells MWl and MW4, TPH as gasoline
was detected at 170 ppb and 150 ppb, respectively, and benzene was
detected at 7.9 ppb and 8.0 ppb, respectively. In wells MW3 and
MW5, TPH as gasoline was detected at 20,000 ppb and 24,000 ppb,
respectively, and benzene was detected at 1,700 ppb and 1,500 ppb,
respectively. The results of the soil analyses are summarized in
Table 5, and the results of the water analyses are summarized in
Table 2.

Based on the analytical results, KEI recommended the installation
of four additional monitoring wells (two on-site, and two off-site)
to further define the extent of hydrocarbon contamination. In
addition, KEI recommended the continuation of the monthly monitor-
ing and quarterly sampling program. Documentation of the monitor-






KEI-P89-0805.R9
September 25, 1992
Page 5

ing well installation procedures, sample collection technigques,
analytical results, and recommendations for further work are
presented in KEI's report (KEI-P89-0805.R5) dated March 16, 1990.

On October 23, 1990, four additional two-inch diameter monitoring
wells (designated as MW6, MW7, MW8, and MW9 on the attached Site
Vicinity Map, Figure 1) were installed at the site. The four wells
were drilled and completed to total depths ranging from 20 to 22
feet below grade. Ground water was encountered at depths ranging
from 11.7 to 12.7 feet beneath the surface during drilling. All
wells were surveyed by a licensed surveyor (Kier & Wright of
Pleasanton, California) to Mean Sea Level (MSL) and to a vertical
accuracy of 0.01 feet. The new wells (MW6, MW7, MW8, and MW9) were
developed on October 26, 1990, and all of the wells were sampled on
November 7, 1990. Water samples from all of the existing wells,
and selected soil samples from the borings for wells MWé through
MWS, were analyzed at Sequoia Analytical Laboratory in Concord,
California, for TPH as gascline and BTX&E.

The analytical results of the soil samples collected from the
borings for monitoring wells MW6 through MWS showed non-detectable
levels of TPH as gasoline and benzene in all analyzed samples,
except in MW7(S), MW9(10) and MW2(12), which showed TPH as gasoline
levels of 11 ppm, 84 ppm and 120 ppm, respectively, with benzene
levels detected only in samples MW9(10) and MW9(12) at 0.32 ppm and
0.19 ppm, respectively. The analytical results of the ground water
samples showed non-detectable levels of TPH as gasoline and BTX&E
in wells MW1l, MwW2, MWé, and MW7, except for TPH as gasoline
detected at a level of 45 ppb in well MWl. In wells MW3, MW4, MWS5,
MW8, and MW9, TPH as gasoline was detected at levels of 42,000 ppb,
180 ppb, 20,000 ppb, 4,700 ppb, and 480 ppb, respectively, with
benzene detected at levels of 1,400 ppb, 1.5 ppb, 640 ppb, 28 ppb,
and 7.8 ppb, respectively. The results of the soil analyses are
summarized in Table 6, and the results of the water analyses are
summarized in Table 2. Documentation of the well installation
protoceol, sample collection techniques, and the analytical results
are presented in KEI's report (KEI-P89-0805.R6) dated December 17,
1990. Based on the analytical results, KEI recommended the
continuation of the monthly monitoring and guarterly sampling
progran.

In KEI's report (KEI-P89-0805.QR2) dated April 12, 1991, KEI
recommended the installation of three additional off-site monitor-
ing wells to further define the extent of ground water contamina-
tion downgradient of the site.

Based on the analytical results collected and evaluated through
Bugust 28, 1991, KEI recommended the continuation of the current
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monitoring and sampling program of the existing wells, per KEI's
proposal (KEI-P89-0805.P5) dated December 17, 1990. In addition,
KEI also recommended that wells MW3, MW4, MW5, and MW8 continue to
be purged on a bi-weekly basis, in an attempt to reduce levels of
contamination in the vicinity of these wells (until the lateral
extent of contamination had been delineated).

On October 22, 1991, water recovery tests were performed on wells
MW3, MW5, MW8, and MW9. The wells were uniformly pumped of various
amounts of ground water, and the water levels were measured at
periodic time intervals to determine the ground water recovery rate
for each well. The water recovery tests were performed to obtain
information about relative recovery rates at various locations at
the site, and to better determine potential locations of recovery
wells. Well recovery data are summarized in Table 4.

On January 7, 1992, two additional two-inch diameter monitoring
wells (designated as MW10 and MWil on the attached Site Vicinity
Map, Figure 1) were installed at the site. The third proposed well
(MW12) was not installed at that time since the City of o©Oakland
encroachment permit had not yet been received by KEI. The two
wells were each drilled to depths of 21 to- 22 feet below grade and
were completed to total depths ranging from 19 to 22 feet below
grade. Ground water was encountered during drilling at depths
below grade ranging from 20 feet at MW10 to about 10.5 feet at
MW1l. Wells MW10 and MW1l were developed on January 10, 1992, and
all of the wells (except MW5) were sampled on February 6, 1992.
Well MWS5 was not sampled due to the presence of 0.01 feet of free
product.

Water samples from all wells (except MW5), and selected soil
samples from borings of MW10 and MW1l, were analyzed at Sequoia
Analytical Laboratory in Concord, California.

Analytical results of the soil samples collected from borings MW10
and MW1l indicated non-detectable levels of TPH as gasoline and
RTX&E in all analyzed samples, except for 0.021 ppm of xylenes
detected in sample MW10(5). Analytical results of the water
samples collected from MWL, MW6é, MW7, MW10, and MW1ll indicated non-
detectable levels of TPH as gasoline and BTX&E. TPH as gasoline
was also non-detectable in well MW2. In wells MW3, MW4, MW8, and
MW9, TPH as gasoline was detected at concentrations of 24,000 ppb,
5,700 ppbk, 2,600 ppb, and 660 ppb, respectively. In wells MW2,
MW3, MW4, MW8, and MW9, benzene was detected at levels of 0.36 ppb,
600 ppb, 2,200 ppb, 4.1 ppb, and 41 ppb, respectively. Well MW5
was not sampled due to the presence of free product. The results
of the scil analyses are summarized in Table 3, and the results of
the water analyses are summarized in Table 2.
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Documentation of the well installation procedures, sample cocllec-
tion technigques, and the analytical results are presented in KEI's
report (KEI-P83%-0805.R7) dated March 9, 1%92. Based on the
analytical results, KEI recommended the continuation of the monthly
monitoring and quarterly sampling program for all of the wells. In
addition, KEI recommended the installation and subsequent pump
testing of a recovery well.

RECENT FIELD ACTIVITIES - QUARTERLY MONITORING AND SAMPLING

All eleven wells (MWl through MW1ll) were monitored three times and
were sampled once during the guarter, except for well MWS, which
was not sampled due to the presence of a trace of free product. 1In
addition, wells MW3 and MWS were monitored and purged three
additional times during the guarter, and well MW4 was monitored and
purged two additional times. During monitoring, the wells were
checked for depth to water and presence of free product. During
sampling, the wells were also checked for the presence of sheen.
Free product was noted in well MW5 on four occasions and in well
MW3 on one occasion during the guarter. Sheen was not observed in
any of the wells, except in wells MW3 and MW8. Monitoring data are
summarized in Table 1.

Water samples were collected from the wells on August 25, 1992,
except for well MW5, which was not sampled due to the presence of
free product. Prior to sampling, the wells were each purged of
between 3 and 9 gallons by the use of a surface pump. Samples were
then collected by a clean Teflon bailer. Samples were decanted
into clean VOA vials and/or one liter amber bottles, as appropri-
ate, which were then sealed with Teflon-lined screw caps and stored
in a cooler, on ice, until delivery to the state-certified
laboratory.

RECENT FIETID ACTIVITIES - WELL INSTALTLATION

On June 25 and 26, 1%92, one six-inch diameter recovery well and
one additional two-inch diameter monitoring well (designated as RW1
and MW12, respectively, on the attached Figure 1) were installed at
the site. The subsurface materials penetrated and details of the
construction of the wells are described in the attached Boring
Logs.

The monitoring well (MW12) was drilled and completed to a total
depth of 17.5 feet below grade. Ground water was encountered at a
depth of 12 feet below grade during drilling. Solil samples were
taken for laboratory analysis and for lithologic logging purposes
at a maximum spacing of 5 foot intervals, at significant changes in
lithology, at obvious areas of contamination, and at or within the
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soil/ground water interface, beginning at a depth of approximately
5 feet below grade and continuing until ground water was encoun-
tered. Soil sampling conducted below the ground water table was
for lithologic logging purposes only. The undisturbed soil samples
were taken by driving a cCalifornia-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 state-
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 recovery well (RW1l) was alsc drilled to a depth of 17.5 feet
below grade. Ground water was not encountered during drilling and
soil samples were not collected.

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

Recovery well RW1l was developed on July 3, 1992. Prior to the
development of RW1l, both wells were checked for depth to the water
table (by the use of an electronic sounder), and the presence of
free product (by the use of an interface probe or paste tape). No
free product was noted in the two wells.

After recording the monitoring data, recovery well RW1l was purged
of 105 gallons, until the evacuated water was clear and free of
suspended sediment. However, the development procedure for
monitoring well MW12 could not be completed due to insufficient
water in the well.

Monitoring well MW12 was sampled on August 25, 1992. Prior to
sampling, monitoring data was collected, the well was purged of 3
gallons, and water samples were then collected by the use of a
clean Teflon bailer. Samples were decanted into clean VOA vials
and/or one-liter amber bottles, as appropriate, then sealed with
Teflon-lined screw caps and stored in a cooler, on ice, until
delivery to a state-certified laboratory.

ANALYTICAL RESULTS

Water samples from all of the wells, and selected soil samples from
the boring for MW12, were analyzed at Sequoia 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/modified 8015, and
BTX&E by EPA method 8020.
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Concentrations of TPH as gasoline and benzene detected in the
ground water samples collected on August 25 1992, are shown on the
attached Figures 4 and 5, respectively. The results of the soil
analyses are summarized in Table 3, and the results of the water
analyses are summarized in Table 2. Copies of the laboratory
analyses and Chain of Custody documentation are attached to this
report.

BYDROYL.OGY AND GEQLOGY

The measured depth to ground water at the site on August 25, 1992,
ranged between 8.08 and 13.52 feet below grade. The water levels
in all of the wells have shown net decreases ranging from 0.04 to
0.60 feet since May 23, 1992, except for the water level in well
MW4, which has shown an increase of 0.65 feet since May 23, 1992,
Based on the water level data gathered during the guarter, the
ground water flow direction appeared to be to the south-southwest,
as shown on the attached Potentiometric Surface Maps, Figures 1, 2,
and 3. The flow direction reported this guarter is similar to the
southwesterly flow direction reported since the inception of
monitoring in November 1989. The average hydraulic gradient across
the site on August 25, 1992, ranged between 0.012 and 0.052.

Based on review of regional geclogic maps (U.S. Geological Survey
Miscellaneous Geologic Investigations Map I-239 "Areal and
Engineering Geoclogy of the Oakland West Quadrangle, California™ by
D.H. Radbruch, 1957), the site is underlain by Quaternary-age
alluvium fan deposits (Temescal Formation), which typically consist
of lenses of clayey gravel, sandy silty clay, and sand-clay-silt
mixtures.

The results of our previous subsurface studies indicate that the
site and immediate vicinity are directly underlain by artificial
fill materials that range from 2 feet to 6 feet in thickness. The
fill materials are in turn underlain predominantly by clay
materials that extend to depths below grade of approximately 5 feet
at MW1ll to about 11.5 feet at MW9. The clay zone is further
underlain by a coarse-grained zone, which extends to approximately
10 feet below grade at MW6 and MW1ll to approximately 15.5 feet
below grade at MW5 and MW9. Generally, ground water was encoun-
tered within the coarse-grained zone during drilling, except at
Mwé6, MW10, and MW1ll, where ground water was encountered between 1
to 8 feet below the base of this zone. The coarse-grained zone is
generally underlain by clay and/or silt materials that extend to
the maximum depths explored (20 to 22.5 feet below grade). At MW1,
MW10, and MW1ll, a second coarse-grained zone composed of clayey
gravel or clayey to silty sand extends to depths of about 19 to 20
feet below grade.
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The results of our most recent subsurface studies (the borings for
MW12 and RW1l) indicate that in the immediate vicinity of the two
wells, the site is underlain by £ill materials to a depth of 2.5 to
3 feet below grade level. The fill materials are in turn underlain
by a succession of clayey sands, clayey gravels, clayey silts, and
sandy clays. A 3 foot thick clayey gravel unit is present at a
depth of 8.5 feet below grade in Mwl2. A similar but thinner
clayey gravel zcone (about 1.5 feet thick) is present in RW1l at a
depth of 11.5 feet below grade.

DISCUSSION AND RECOMMENDATIONS

The analytical results of the soil and ground water samples
collected from MWi2 indicated non-detectable concentrations of TPH

as gasoline and BTX&E. Therefore, it appears that the lateral. .

extent of the hydrocarbon contamination at the subject site has
been defined. The extent of ground water contamination is shown on
the attached Figures 4 and 5.

KEI is currently proceeding with steps necessary for the design and
implementation of a remediation system at the subject site.
However, during the development of RW1l, the ground water recovery
rate was relatively slow, and the well dewatered several times.
Therefore, KEI 1is currently reviewing the available data and
evaluating alternate ground water remediation methods. A separate
technical report on these activities will be submitted in the
future.

Lastly, based on the analytical results of the samples collected to
date, KEI recommends the continuation of the c¢urrent monthly
monitoring and quarterly sampling program of the monitoring wells,
per KEI's proposal (KEI-P89-0805.P6) dated April 15, 1991, and as
modified 1n KEI's quarterly report (KEI-P89-0805.0QR5) dated
December 13, 1991. In addition, KEI recommends the centinuation of
the bi-weekly purging of monitoring wells MW3, MW5, and MW8, in

order to reduce levels of contamination in the vicinity of these .

wells until a remediation system is designed and implemented at the
subject site. In the interim, a continuous surface skimming free
product recovery system has been installed in MWS.

DISTRIBUTTON

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

Soil deposits and rock formations may vary in thickness, lithology,
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 extrapoclation.

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 (510) 602-5100.

Sincerely,

Kaprealian Engineering, Inc.

,m/.w

Thomas J. Berkins
Senior Environmental Engineer

el iy A2

Joel G. Greger, C.E.G.
Senlor Engineering Geologist

License No., 1633
Exp. Date 6/30/94

S %M

Robert H. Kezerian, P.E.
Project Engineer

/bp

Attachments: Tables 1 through 8
Location Map
Potentiometric Surface Maps - Figures 1 through 3
TPH as Gasoline Concentration Map - Figure 4
Benzene Concentration Map - Figure 5
Soil Sample Location Map - Figure 6
Boring Logs
Laboratory Analyses
Chain of Custody documentation
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TABLE 1

SUMMARY OF GROUND WATER MONITORING AND PURGING DATA

Ground Water Depth to Product Water Product
Elevation Water Thickness Purged Purged
Well # (feet) (feet) (feet) Sheen (Gallons) founces)

(Monitored and Sampled on August 25, 1992)

MWl 72.62 8.45 0 No 8 0
MW2 71.90 9,72 0 No 7 )
MW3 71.48 10.53 0 Yes 9 0
MW4 71.18 10.30 0] No 7 0
MWS 70,93 10.66 Trace N/A 0 0
MWé 72.3% 8.08 O No 8 0
MW7 72.71 9.12 Q No 8 o]
MW8 70.61 11.10 ] Yes 7 0
MWo 69.95 11.18 ] No 9 0
MW10 €68.75 13.15 0 No 5 0
MW1l1l 67.28 11.15 ] No 3 0
Mwlz2 66.37 13.52 0 No 3 4]
(Monitored on August 3, 1992)
MW3 71.47 10.54 Trace - 55 <]
MWS 71.29 10.30 Trace - 55 <1
MW8 WELL WAS NOT SAMPLED - INACCESSIBLE
(Monitored on July 22, 19%2)

MW1 72.48 8.59 0 - 0 0
Mw2 71.71 9.91 0 - 0 0
MW3 71.54 10.47 0 - 30 0
MW4 71.50 9.98 0 - 0 0
MW5S 69.56 12.03 0 - 30 0]
MWé& 72.23 8.24 0] - 0 0
MW7 72.70 29.13 0 - 0 o
MW38 70.24 11.47 ] - 30 0
MWGS 69.75 11.38 0 - 0 ]
MW10 68.36 13.54 0 - 0 0
MW11 65.96 12.47 o, - 0 v,






KEI-P89-0805.R9
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TABLE 1 (Continued

SUMMARY COF GROUND WATER MONITORING AND PURGING DATA

Ground Water Depth to Product Water Product
Elevation Water Thickness Purged Purged
Well # (feet) {feet) ffeet) Sheen {Gallons) [(ounces)

(Monitored and Developed on July 3, 1992)

MW3* 71.80 10.21 0 -— 35 0
MWL % 69.53 11.95 0 -— 5 0
MWS* 71.63 9.96 0 - 50 0
MW12 61.92 17.07 0 - ¢ "0
RW1 71.70 9.50 0 - 105 0
(Monitored June 23, 1992)
MWl 72.52 8.55 ] - 0 0
MW2 71.74 9.88 ) - a 0
MW3 71.61 10.40 0 - 35 0
MW4 71.87 9.81 0] - 10 o
MWS %% 71.45% 10.1e 062 N/A 52 <1
MWé 72.28 8.19% 0] — 0 0
MW7 72.76 9.07 0 - 0 o
MWS8 70.28 11.43 0] —_— 0 o
MW9S 69.85 11.28 0 - 0 0
MW10 68.61 13.29 o - 0 0
MWl1l 65.85 12.58 0 - Q ¢
{Monitored June 11, 1992)
MW3 71.65 10.36 Trace N/A 0.25 <1
MW4 70.22 11.26 ] - 8 ¢
MW %% 71.47 10.12 0.1 N/A 0.5 <1
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TABLE 1 {Continued}

SUMMARY OF GROUND WATER MONITORING AND PURGING DATA

Surface Elevation**x*

Well # (feet)
MW1 81.07
MW2 8l.62
MW3 82.01
MW4 81.48
MW5S 81.59
MW6 80.47
MW7 81.83
MW3 g81.71
MWo 81.13
MW10 8l.90
MWl11l 78.43
MwlZ2 79.89
RwWil 81.20

—-- Sheen determination was not performed.
* Monitored only.

** The elevation of ground water was corrected due to the
presence of free product by the use of a specific gravity of
0.75.

**%* The elevations of the tops of the well covers have been
surveyed relative to MSL, per City of Oakland Benchmark
#1336,






KEI-P89-0805,R9

September 25,

Well #

MW1
MwW2
MW3
MwW4
MwW5
MWe
MW7
MwW38
MWo
MW10
MWll
MW12

Date

8/26/92

5/23/92 MWl
MW2
MW3
MW4
MW5
MW6
MW7
MW3
MW2
MW10
MW11l
2/06/92 MWl
MW2
MW3
MW4
MW5
MW6
MW7
MW8
MWO
MW10
MW11

1992
TABLE 2
SUMMARY OF LABORATORY ANALYSES
WATER
TPH as Ethyl-
Gasoline Benzene Toluene Xylenes benzene
ND ND ND ND ND
ND ND ND ND ND
26,000 - E8 0 1,900 5,700 1,300
156 85 - 0.52 1.6 0.57
- KHOT SAMPLED DUE T0 THE PRESENCE OF FREE PRODUCT .
ND ND ND '~ ND ND
ND ND ND ND 0.73
1,800 12 8.0 13 4.0
280 - 13 ND 3.8 8.6
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
25,000 300 130 4,900 880
ND ND ND ND ND
NCT SAMPLED DUE TC THE PRESENCE OF FREE PRODUCT
ND ND ND ND ND
ND ND ND ND ND
2,100 8.6 1.6 28 1.7
460 18 0.66 3.2 1.4
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND 0.36 0.66 0.62 ND
24,000 600 1,800 5,800 1,200
5,700 2,200 140 980 57
NOT SAMPLED DUE TO THE PRESENCE OF FREE PRODUCT
ND ND ND ND ND
ND ND ND ND ND
2,600 4.1 7.0 93 31
664 41 1.0 15 33
ND ND ND ND ND
ND ND ND ND ND






KEI-P89-0805.R%
September 25, 1952

TABLE 2 (Continued)

SUMMARY OF LABORATORY ANALYSES

WATER
TPH as Ethyl-
Date Well # Gagsegline Benzene Toluene Xylenes benzene
11/19/91 MWl ND ND ND ND ND
MW2 ND ND ND ND ND
MW3 22,000 250 440 3,000 660
MW4 55 9.2 4.5 6.7 1.4
MWS NOT SAMPLED DUE TQO THE FRESENCE OF FREE PRODUCT
MW6 ND ND ND ND ND
MW7 32 ND ND ND ND
MWS8 1,600 8.1 1.8 52 1%
MW9' 360 17 0.45 11 15
8/28/91 MW1 ND ND ND ND ND
MW2 ND ND ND ND ND
MW3 16,000 650 2,200 5,400 1,100
MW4 2,000 1,500 20 300 120
MW5 NOT SAMPLED DUE TC THE FRESENCE OF FREE PRODUCT
MW6 ND ND ND ND ND
MW7 ND ND ND ND ND
MWa 1,800 3.2 1.9 74 19
MWS 450 17 0.9 14 13
5/28/91 MWl ND ND ND ND ND
MW2 ND ND ND ND ND
MW3 24,000 570 1,100 4,200 810
MwW4 38 ND ND 1.9 ND
MW5 24,000 2,300 3,400 6,000 1,300
MWo ND ND ND 0.42 ND
MW7 39 ND ND 0.73 ND
MW8a 4,800 4.2 1.3 170 5.1
MW9o 530 6.0 0.43 1.4 6.8
2/25/91 MWl ND ND ND ND ND
MW2 WD 0.68 0.42 0.86 ND
MW3 37,000 730 2,900 7,300 1,300
Mw4 22,000 600 1,300 2,800 780
MW5 25,000 350 1,300 3,500 900
MWeo ND 0.37 0.40 1.5 0.35
MW7 70 ND ND 0.52 ND
MW3 5,300 17 6.1 300 53
MW9 390 13 1.1 14 2.8






KEI-P89-0805.R9
September 25, 1992

TABLE 2 (Continued)

SUMMARY OF LABORATORY ANALYSES

WATER
TPH as Ethyl-
Date Well # Gasoline Benzene Toluene Xylenes benzene
11/07/90 MWl 45 ND ND ND ND
MW2 ND ND ND ‘ ND ND
MW3 42,000 1,400 5,000 7,500 1,800
MW4 180 1.5 0.37 26 6.3
MWS 20,000 640 1,100 3,000 670
MWeé ND ND ND ND ND
MW7 ND ND ND ND ND
MWS 4,700 28 38 7,200 86
MW9 480 7.8 1.2 47 13
8/16/50 MW1l ND ND ND ND ND
MW2 ND ND 6.7 ND ND
MW3 6,800 600 660 1580 760
MW4 3,600 480 17 260 230
MWS 16,000 1,400 1,900 660 2,800
2/15/90 MWl 170 7.9 ND 2.8 2.2
MW2 ND ND ND ND ND
MW3 20,000 1,700 2,100 3,100 750
MW4 150 8.0 8.0 45 10
MW5 24,000 1,500 1,700 3,600 260
11/01/89 MWl ND ND ND 0.30 ND
MW2 200 ND ND 1.2 3.0
MW3 13,000 57 48 120 1.7

ND = Non-detectable.

-- Indicates analysis was not performed.

Results in parts per billion (ppb), unless otherwise indicated.
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TABLE 3
SUMMARY OF LABORATORY ANALYSES
SOIL

Sample Depth TPH as Ethyl-
Date Number (feet) Gasoline Bengzene Toluene Xylenes benzene
1/07/92 MW10(5) 5.0 ND ND ND 0.021 ND

MW1G(7) 7.0 ND ND ND ND ND

MW10(11.5) 11.5 ND ND ND ND ND

MW10(14.5) 14.5 ND ND ND ND ND

MW10(19.5) 19.5 ND ND ND ND ND

MW11(5) 5.0 ND ND ND ND ND

MW11(10) 10.0 ND ND ND ND ND

MW11(12.5) 12.5 ND ND ND ND ND
6/26/92 MW12 (5) 5.0 ND ND ND ND ND

MW12(10) 10.0 ND ND ND ND ND

MW12(11.5) 11.5 ND ND ND ND ND

ND = Non-detectable.

Results in parts per million (ppm), unless otherwise indicated.
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September 25, 1992
IABLE 4
SUMMARY OF WELL RECOVERY DATA

{(Measured on October 22, 1991)

Average Casing Amount Purged Recovery
Flow Rate Volume Purged Casing Recovery Time

Well # (gpm) (gallions) (gallons) Volume (%) {hours)
MW3 0.79 1.97 15 7.62 50 0.07
70 0.11
90 0.23
95 0.33
99 0.73
MWS 1.68 1.62 47 29.1 60 0.03
70 0.08
80 0D.13
90 0.53
95 1.33
96 1.58
MW3 1.08 1.66 14 8.43 50 0.06
70 .11
90 0.19
97 0.43
MW9 1.11 1.88 30 15.93 50 0.02
70 0.05
80 0.08
95 0.186

299 0.50






KEI-P89-0805.R9
September 25, 1992

TABLE S
SUMMARY OF LABORATORY ANALYSES
SOIL
Sample Depth TPH as Ethyl-
Date Number {feet}) Gasoline Benzene Toluene Xylenes benzene
10/17/89 MW1(5) 5.0 8.5 ND ND 0.14 ND
MW1(10) 10.0 ND ND ND ND ND
MW2 (5) 5.0 ND ND ND ND ND
MW2(10) 16.0Q ND ND ND ND ND
MW2(12.5) 12.5 ND ND ND ND ND
MW3 (5) 5.0 3.1 0.068 ND ND ND
MW3(10) 10.0 69 0.89 2.6 7.9 2.0
MW3(11) 11.0 1,100 16 85 150 35
1/26/90 MW4 (5) 5.0 22 0.059 ND ND ND

MW4 (7) 7.0 2.5 ND ND ND ND
MW4(10) 10.0 250 1.2 0.66 20 1.4
MW4(11) 11.0 280 1.0 4.0 36 7.6
MWS (5) 5.0 25 0.21 ND ND ND
MW5(7.5) 7.5 46 0.25 0.28 .20 0.46
MWS(10) 10.0 140 1.5 1.7 10 4.0
MW5(11.5) 11.5 370 1.8 14 51 11

ND = Non-detectable.

Results in parts per million (ppm), unless otherwise indicated.
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TABLE 6
SUMMARY OF LABORATORY ANALYSES
SOIL
Sample Depth TPH as Ethyl-
Date Number (feet) Gasoline Benzene Toluene Xylenes benzene
10/23/90 MW6(5) 5.0 ND ND ND ND ND
MW6 (9) 9.0 ND ND ND 0.010 ND
MW6(11.5) 11.5 ND ND ND ND ND
MW7 (5) 5.0 11 ND ND 0.032 0.0064
MW7 (8.5) 8.5 ND ND ND 0.019 ND
MW7(11.5) 1l1.5 ND ND ND 0.036 ND
MW8 (5) 5.0 ND ND ND ND ND
MW8 (10) 10.0 ND ND ND 0.0080 ND
MW9 (5.5) 5.5 ND ND ND ND ND
MWO (10) 10.0 84 0.32 0.27 0.51 0.63
MWo(12) 12.0 120 0.19 0.11 0.69 0.14

ND = Non=detectable.

Results in parts per million (ppm), unless otherwise indicated.
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TABLE 7

SUMMARY OF LABORATORY ANALYSES
SOIL

(Collected on August 16, 17,

Depth TPH as
Sample # (feet) Diesel Gasoline

SW1
SW2
SW2 (R)
SW3
SW4
SWS
SW6

WO WY WwWOWwWw
Lo,

Pl
P2
P3
P4

[S1IRV s )Y
oo Lr;

WO1+*

(o]
[w]

* TOG and all EP2Z method 8010 constituents were non-detectable.

TPH as

13
290
ND
ND
ND
ND
ND

6.
36
20

3.

1.

1

8

6

ND
0.82
ND
ND
ND
ND
ND

ND
0.52
0.30
0.11

ND

-- Indicates analysis was not performed.

ND = Non-detectable.

Results in parts per million (ppm), unless otherwise indicated.

i8 & 24,

0.13

8.7
ND
ND
ND
ND
ND

ND
4.4
2.5
0.19

1.3

1989)

Benzene Toluene Xylenes

0.39
44
ND
ND
ND
ND
ND

ND
g.0
5.6
0.23

ND |

Ethyl-~
benzene

0.15

7.6
ND
ND
ND
ND
ND

ND

or PR
TS

ND
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TABLE 8
SUMMARY OF LABORATORY ANALYSES
WATER
TPH as
Date Sample # Gasoline Benzene Toluene Xylenes Ethvlbenzene
8/17/89 W1l 4,700 180 420 860 150
8/24/89 W2+* 1,200 12 10 88 5.9

* Sample (W2) was collected after pumping 5,000 gallons of ground
water from the fuel tank pit.

Results in parts per billion (ppb), unless otherwise indicated.
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: MAJOR DIVISIONS : SYMBOLS 1 TYPICAL SOIL DESCRIPTIONS :
|
I 1 |
- T ow | FEes '
Lo ' 2288 Well graded gravels or gravel - sand mixtures, little or no fines !
VELS ! Prdodtad !
ro r AT ]
o I GP EA%IA%  Poorly graded gravels or gravel - sand mixtures, little or no fines !
I I (More than 1/2 of coarse I LRkt X
i ! fraction > No. 4 sieve size) ! . . . l
: : : GM Silty gravels, gravel - sand - silt mixtures :
1 1 1 T 7
i : : GC 28SE  Clayey gravels, gravel - sand - clay mixtres :
P T !
[ I sw Well graded sands or gravelly sands, little or no fines '
ro ANDS ! !
! 1 I —
L I sp Poorly graded sands or gravelly sands, little or no fines !
I 1 (More than 1/2 of coarse | I
' 1 fraction < No. 4 sieve size) ) 5 . . . ]
: : : SM 5 Silty sands, sand - silt mixtures :
: : : sC Clayey sands, sand - clay mixtures :
: : : ML :::'_‘::: Inorganic silts and very fine sands, rock flour, silty or clayey :
: : TLT, LAY 1 ~—— =1 fine sands or clayey silts with slight plasticity !
1 il 1
1 [ . . . . ]
" 1oL Inorganic clays of low to medium plasticity, gravelly clays, |
N LL <50 I sandy clays, silty clays: lean clays !
(I I i
1 1 [ NS 1
; 1 l OL N N . ‘ - !
| " i S Organic silts and organic silty clays of low plasticity !
; | i 1 Sn !
| i 1 1
3 : : ! MH Inorganic silts, micaceous or diatomaceous fine sandy or silty !
| Lo ILT LAY : soils, elastic silts :
a | I I )
| 1 I ¢CH . . - . !
| i LL > 50 i Inorganic clays of high plastcity. fat clays ]
| 1 | !
o | 7 —
: : I OH / Organic clays of medium to high plasticity. organic silty clays, !
i1 : A organic silts :
1 I T —
: : HIGHLY ORGANIC SOILS : Pt Peat and other highly organic soils :
i I 1 1
(I 1 !
[ 1 |
1 { DUAL (TRANSITION) | Soil characterisitics are transitional between the soil |
: : SOILS : classifications listed above :
| { | i
Ll 1 ]

CLASSIFICATION CHART (Unified Soil Classification System)






BORING LOG

Project No. Boring & Casing Diameter LoggedBy 7754
Project Name Unocal S/S #0746 Well Cover Elevation Date Drilled
3943 Broadway, Oakland 6/26/92
Boring No. Drilling Hollow-stem Drilling Company
MW12 Method Auger Woodward Drilling
Penetration G.W. | Depth Strati- L
blows/6" Jevel (feet) graphy Description
Samples USCS
0
- - Concrete pavement.
[ ] Clayey sand and gravel and disturbed soit (fill).
— — sc ' Clayey sand with trace silt, medium dense, moist, dark
— 1 greenish gray.
2/3/5 — 5 Clayey silt, trace fine grained sand, firm, very moist, black.
B Sandy clay, firm, moist, dark greenish gray, lensed with
- — ] clayeysand.
— Clay, estimated at 10-15% gravel to 1/2 inch in diameter,
4/1/10 — ‘E CH trace sand, stiff to very stiff, moist, black with root holes.
— 5&o5d Clayey gravel with sand, angular to rounded gravel to 1-1/2
11/22/19 — S5e5y inches in diameter, dense, moist, very dark grayish brown.
[ 55004 Clayey gravel with sand as above, except dark grayish brown
6/9/13 B 2] and olive brown, mottled.
! [ rf i i rf
I . Sandy clay, trace gravel to 1/4 inch in diameler, very Stiff,
— — moist, dark yellowish brown and olive brown, mottled.
3112 : Clay, trace gravel to 3/8 inch in diameter, stiff to very stiff,
- CL moist, olive and light olive brown, mottled.
— 15
9/14/20 : : E Clay, as above, stiff to very stiff, friable.
— — TOTAL DEPTH 17.5'
— 29 —
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WELL COMPLETION DIAGRAM

PROJECT NAME: Unocal S/S #0746, 3943 Broadway, Qakland WELL NO. MWI12
PROJECT NUMBER: KEI-P89-0805
WELL PERMIT NO.;
Flush-mounted Well Cover
- A. Total Depth: 17.5'
l : "
N B. Boring Diameter: 8
A Wl b
ity AN
\ N Drilling Method: Hollow Stem Auger
AL o G
ey o
D D AN C. Casing Length: 17.5'
- AR RS
NN Material: Schedule 40 PVC
Y
SN i D. Casing Diameter: OD=2375"
E - ID = 2.067"
E. Depth to Perforations; 5
F. Perforated Length: 12.5°
A Perforation Type: Machined Slot
-+ Perforation Size: 0.010"
C
G. Suorface Seal: 2
1 Seal Material: Neat Cement
H. Seal: 1.5
Seal Material: Bentonite
F
I. Filter Pack: 14
Pack Material: RMC Lonestar Sand
Size: #2/12
+ J.  Bottom Seal: None
R B Seal Material: N/A






BORING LOG

Project No.
KFEI-P89-0805

Boring & Casing Diameter

13.5'

TE6 G
LEG /633

Logged By
6 .D.L.

Project Name Unocal S/S #0746
3943 Broadway, Oakland

Well Cover Elevation

Date Drilled
6/25/92

Boring No.

RW1

Drilling
Method

Hollow-stem
Auger

Drilling Company
Woodward Drilling

Penetration
Blows/g"

G. W,

level

Depth
(feet}
Samples

Strati-

graphy
USCS

Description

0

No blow count
data - samples
continuously
cored

No recovery from
11.25 to 12.5 feet.

A.C. pavement over sand and gravel base.

Clayey sand and gravel with cobbles to 10 inches in diameter|
very stiff, moist (fill}.

[ 1L

Sandy clay, stiff, moist, dark greenish gray.

Clayey sand with trace silt, medium dense, moist, dark
greenish gray.

Clayey silt, trace fine grained sand, very stiff, moist, black,
with organic matter.

CH

10

CL

15

SC  Eypigms

"N gravish brown mottled.

Clay, estimated at 10-15% gravels to 4 inches in diameter,
trace sand, stiff to very stiff, moist, dark olive gray and very
dark grayish brown, mottled.

Grades to gravelly clay with sand, gravels to 1 inch in
diameter, very stiff, moist, dark olive gray and very dark

Clayey sand, estimated at 10-15% gravel to 1 inch in
diameter, medium dense, moist, dark greenish gray and dark
olive gray mottled.

Clayey gravel with sand, gravels to 3-1/2 inches in diameter,
medium dense, moist, dark greenish gray.

Clay, estimated at 10-15% gravel, stiff. moist, olive brown
and dark greenish gray, mottled, fissured.

Silty clay, trace fine-grained sand, stiff, moist, olive brown
and dark greenish gray mottled, fissured.

Clayey sand, minor silt, medium dense, moist, olive brown
and dark greenish gray, mottled.

20

rrrrrrrritrre e rrertrrer et er e trretrirrrrtrhl

TOTAL DEPTH 17.5

No ground water encountered.

Page | of |






WELL COMPLETION DIAGRAM

PROJECT NAME: Unocal S/S #0746, 3943 Broadway, Oakland | vo RV
PROJECT NUMBER; .ot 09-0805
WELL PERMIT NO.; ___ ACFC & WCD 92270

Flush-mounted Well Cover

\ _ A. Total Depth: 17.5°
B. Boring Diameter*: 13.5"
G Drilling Method: Hollow Stem Auger
C. Casing Length: 17
Material: Schedule 40 PVC
'—H D. Casing Diameter: 0D =6.625"
E = 1D = 6.065"
E. Depth to Perforations: 3
F. Perforated Length: 10" (2' Blank on bottom)
A Perforation Type: Machined Slot
B3 Perforation Size: 0.010"
C 3
G. Surface Seal;
| Seal Material: Neat Cement
H. Seal: U
Seal Material: Bentonite
| I  Filier Pack: 13
Pack Material: RMC Lonestar Sand
Size: #2/12
2" J.  Bottom Seal: 6"
Z Seal Material: Benionite
= B
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@ SEQUOIA ANALYTICAL

1900 Bates Avenue * Suite LM = Concord, California 84520

w (510) 686-9600 * FAX (510) 686-9689

ring, in : : 6 1
%2401 Stanwell Drive, Suite 400 Sample Matrix: Received: Aug 27, 1992

Concord, CA 94520 Analysis Method: EPA 5030/8015/8020 Reported: Sep 9, 1992
tiention: Mardo Kaprealian, P.E.  First Sample #:  208-1216 _

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample
Analyte Limnit 1.D. 1.D. .D. 1.D. 1.D. L.D.
ug/l 208-1216 2081217  208-1218 208-1219  208-1220 2081221
MW-1 MwW-2 MW-3 MW-4 MW-6 MW.7
Purgeable
Hydrocarbons 50 N.D. N.D. 20,000 120 N.D. N.D.
Benzene 0.5 N.D. N.D. 690 86 N.D. N.D.
Toluene .05 N.D. N.D. 1,900 0.52 N.D. N.D.
Ethyl Benzene 0.5 N.D. N.D. 1,300 0.57 N.D. 0.73
Total Xylenes g5 N.D. N.D. 5,700 16 N.D, N.D.
Chromatogram Pattern: .- .- Gasoline Gasoline
Quality Control Data
Report Limit Multiplication Factor: 1.0 1.0 200 1.0 1.0 1.0
Date Analyzed: 9/4/92 0/4/92 9/4/92 9/4/92 9/4/92 9/4/92
Instrument ldentification: ML-2 ML-2 ML-2 ML-2 ML-2 ML-2
Surrogate Recovery, %: 104 99 102 102 106 102
{QC Limits = 70-130%)

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

SEGQUOIA ANALYTICAL

| Scott A. Chieffo

u—
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@ SEQUOIA ANALYTICAL

1900 Bates Avenue * Suite LM » Concord, California 94520

w (510) 686-9600 * FAX (510) 686-9689

Gaprealia
401 Stanwell Drive, Suite 400
oncord, CA 94520

ttention: Mardo Kaprealian, P.E.

Sample Matrix:

Water

Analysis Method: EPA 5030,/8015/8020

First Sample #

208-1222

ug

Received: Aug 27: 1992;

Reported:  Sep 9, 1592

e A e e R R SR LR

SRR

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample Sample Sample Sample
Analyte Limit i.D. 1.D. 1.D. 1.D. LD. LD.
Hg/L 208-1222 208-1223 208-1224 208-1225 208-1226 Matrix
MwW-8 MW-9 MW-10 MW-11 MW-12 Blank
Purgeahie
Hydrocarbons 50 1,800 250 N.D. N.D. N.D.
Benzene 0.5 12 13 N.D. N.D. N.D.
Toluene 0.5 8.0 N.D. N.D. N.D. N.D.
Ethyl Benzene 0.5 4.0 86 N.D. N.D. N.D.
Total Xylenes 0.5 13 3.8 N.D. N.D. N.D.
Chromatogram Pattern: Gasoline Gasaline -
Quality Control Data
Report Limit Multiplication Factor: 1.0 1.0 1.0 1.0 1.0 1.0
Date Analyzed: 9/8/92 8/8/92 9/4,/92 9/4/92 9/4/92 9/4/92
Instrument Identification; ML-2 ML-2 ML-2 ML-2 ML-2 ML-2
Surrogate Recovery, %: 100 101 100 100 a9 83

{QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D, were nut detected above the stated reparting limit.

SEQUOIA ANALYTICAL

Scott A. Chieffo
Project Manager

2081216.KEl <2>






. £ SEQUOIA ANALYTICAL

1900 Bates Avenue * Suite LM * Concord, California 94520

v (510) 686-9600 ¢ FAX (510) 686-9689

 Kaprealian Engineering, Inc. Cllent Project ID: Unocal, 3643 Broadway, Oakiand
2401 Stanwell Drive, Suite 400

:Concord, CA 94520

Htention: Mardo Kaprealian, P.E. QC Sample Group: 2081218-1226

LR

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzene Xylenes
EPA EPA EPA EPA
Method: B015/8020 8015/8020 8015/8020  8015/8020
Analyst: J.Dinsay J.Dinsay J.Dingay J.Dinsay
Reporting Units: pg/L ua/L ug/L ug/L
Date Analyzed:  Sep 4, 1902 Sep 4, 1992 Sep 4, 1992 Sep 4, 1992
QC Sample #: Matrix Blank Matrix Blank Matrix Blank  Matrix Blank
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 10 10 10 30

Conc. Matrix

Spike: 10 10 10 3
Matrix Spike
% Recovery: 100 102 104 102

Cone. Matrix

Spike Dup.: 10 10 10 31
Matrix Spike
Duplicate
% Recovery: 102 102 104 102
Relative

% Difference: 20 0.0 0.0 0.0

Laboratory blank contained the following analytes: None Detected

SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample % 100
Spike Conc, Added
Relative % Difference: Cone. of M.S. - Cane, of M.S.D. % 100

catt A. Chieffo {Cone. of M.S. + Cone. of M.5.D} / 2
Project Manager 2081216.KEl <3>
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KAPREALIAN ENGINEERING
INCORPORATED
- i
Voae Ve f 2 CHAIN OF CUSTODY
SAHPLER 5()6’ SITE HAME & ADDRESS AHALYSES REQUESTED TURH AROUKD T[ME:
Uv\@ca\/@a\f_\au\ Regula g
WITNESSING AGENCY 39423 Broadw av\ ‘& '
e
3 N
No, R @
SAHPLE P /a OF SAHPL ING o, ’ RENARKS
1o WO, DATE TIHE SOIL( WATER [GRAB [COMP [ CONT, LOCATION \\
~1 {8/ Iithe : o ’4‘ 5
VAL | /2/¢?2 Ao “ vy 2 nl w! v Og /Rlé
W — 2~ 1s S P . o 4 lg-[y
YhWw ~3 pr SV - /s V4 }2[ 5/
mw-4 | 4 SN , . v 12| ?
wmw-6 | 4 sV 2 4 J 1220
mw =1 ” vV /, # J 4 22"/
-9 | - / / - J | 223
Relinquighed by: (Signature) ¢ Date/Time Recelv : (Signatume) The following HUST BE completed by the laboretory accepting samples
: 26/ 1. rad @ . for analysis:
ey 3 Dy / /? FA%4m f/‘!"’/?-? 1. nlave all sanples received fglr, analysis been stored in ice?
Relinquished by: (Signature) Date/Time Received by: (Signature)
2. HWill samples remain rcfriget;Ped until anslyzed?
Relinquished by: (Signature) Pate/Time Received by: (Slgnature) 3. Did any samples recefved fo[ enalysis have head space?
4. Were samples in appropriateﬁgantainers and properly packaged?
Relinquished by: (Signature) Date/Time Rece{ved by: (Signature} - _
Signature Title Date

2401 Stanwell Drive, Sule 400
Concord, California EHSZ(J_
Tel: S10 602 5000 Fax: SH) GH7.0602
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ERING
AATED

CHAIN OrF CUSTODY

ARALYSES REOUESTED

TURN AROUND TIHE:

SAMPLER ’5— _ SITE NAME &JDDRESS
o Unoc:a\/oc;blaw N Eaiu[qf
WITNESSING AGENCY
: 3943 groa.elwév\ X
St
NO. :_itﬂ
SAMPLE OF SAMPLING REBARKS
1D HO. DATE TIME SOt (UATER PErA. fcoup | conT. LOCAT [ON I~
¥
Mw-l o /2%1 1 W, 2 WA W v 'Q.OWIZZQ
Mw 11 v ‘ v ) y v [ R2
oo
Reanms ed by: (Signature) / Date/Time ;f Received by: (Signature) The following HUST BE completed by the {aboratory accepting samples
l, 3 /91— 2t ﬁq—‘ . for analysis:
) i e"u 1 1 9&54’! QAQZ/@Q 1. Have all samples received for analysis been stored in ice?
Relinquished by: (Signature) Date/Time Received by: (Signature)
2. Mill samples remain refrigerat;si until analyzed?
Relinquished by: (Signature) Date/Time Received by: (Signature) 3. Did any samples received for analysis have head space?
4. Mere samples in appropriate containers and properly packaged?
Relinquished by: (Signature) Date/Time Received by: (Signature) . s
Signature Title Date

2400 Stanwell Drive, Suite 4K
Cuncord, California 945210
Tebk SI0.602.5100  Fax: 51068700602






(3 SEQUOIA ANALYTICAL

1900 Bates Avenue * Suite LM = Concord, California 94520
v (510) 686-9600 * FAX (510) 686-9689

Kaprea an “inc. : , i :
2401 Stanwell Drive, Suite 40 Matrix Descript:  Soil Received:  Jun 26, 1992

i Concord, CA 94520 Analysis Method: EPA 5030/8015/8020 Analyzed:  Jun 30, 1992
i Attention: Mardo Kaprealian, P.E. First Sample #:  206-1267 Repored: Jul 8, 1892

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

Sampie Sample Low/Medium B.P. Ethyl
Number Description Hydrocarhcns Benzene  Toluene Benzene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg
(ppm) {ppm) (ppmm) (ppm) (ppm)
206-1267 MW12 (5) N.D. N.D. N.D. N.D. N.D. T
206-1268 MWA12 (10) N.D. N.D. N.D. N.D. N.D.
206-1269 MW12 {11.5) N.D. N.D. N.D. N.D. N.D.
Method Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low to Mediurm Boiling Paint Hydrocarbans are quantitated against a gasoline standard.

SEQUOIA ANALYTICAL

cott A, Chieffo

Project Manager 2061267.KEl <1>






({4 SEQUOIA ANALYTICAL

1900 Bates Avenue » Suite LM * Concord, California 84520

v (510) 686-9600 » FAX (510) 686-9689

I

' Kaprealian Englneering, Inc.
2401 Stanwell Drive, Suite 400
2 Concord, CA 94520
= Attention: Mardo Kapr

0

#0746, 3943 Broadway,

(‘f‘iﬂiﬁéﬁimﬁroject iD: Unocal

QC Sample Group:

2061267-69

_ Reported: Jul 8, 1992

e e R P

QUALITY CONTROL DATA REPORT

ANALYTE Ethyl-
Benzene Toluene Benzene Xylenes
EPA EPA EPA EPA
Method: 801578020 8015/8020 8015/8020  8015/8020
Analyst: J.F J.F. J.F. J.F.
Reporting Units: mg/kg mg/kg mg/kg mg/kg
Date Analyzed:  Jun 30, 1982 Jun 30, 1982 Jun 30, 1992 Jun 30, 1892
QC Sample #:  Matrix Blank Matrix Blank Matrix Blank  Matrix Blank
Sample Conc.: N.D. N.D. N.D. N.D.
Spike Conc.
Added: 0.40 0.40 0.40 1.2
Congc. Matrix
Spike: 0.46 0.48 0.43 1.4
Matrix Spike
% Recovery: 115 115 107 116

Conc. Matrix

Spike Dup.: 0.45 0.46 0.45 1.4
Matrix Spike
Duplicate
% Recovery: 112 115 115 116
Relative
% Ditference: 2.2 0.0 6.7 0.0

Laboratory Blank contained the following analytes: None detected.

SEQUOIA ANALYTICAL % Recovery: Cone. of M.5. - Canc. of Sample X 100
Spike Cone. Added
. Relative % Ditference: Conc. of M.8. - Cone. of M.S.D. x 100
Scott A, Chieffo _ {Conc. of M.S. + Gonc. of MS.D)) /2

Project Manager 2061267.KEl <2>






. (&) SEQUOIA ANALYTICAL

1900 Bates Avenue * Suite LM * Concord, California 94520

w (510) 686-9600 * FAX (510) 686-9689

Benicia, CA 94510
Attg_ntion: Mardo Kapreailan P.E. QC Sample Group: 2061267-69 Reported: Jul 8, 1992

QUALITY CONTROL DATA REPORT

SURROGATE
EPA EPA EPA EPA
Method: 8015/8020 8015/8020 8015/8020  8015/8020
Analyst: J.F. J.F. JF JF
Reporting Units: mg/kg mg/kg my/kg mg/kg
Date Analyzed: Jun 30, 1892 Jun 30, 1992 Jun 30, 1992 Jun 30, 1982
Sample #: 206-1267 206-1268 206-1269  Matrix Blank
Surrogate
% Recovery: 89 100 100 100
SEQUOIA ANALYTICAL % Recavery: Cone. of M.S. - Cone. of Sample ¥ 100
Spike Conc. Added
L Relative % Difference: Conc. of M.S. - Cone, of M.S.D. x 100
Scott A. Chieffo {Conc. of M.5. + Cone. of M.S.D.) /2

Project Manager 2061267.KE! <3>
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KAPREALIAN ENGINEERING, INC.

Consulting Engineers

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

KEI-P89-0805.P6
April 15, 1991

Unccal Corporation

2000 Crow Canyon Place, #400
P.O. Box 5155

San Ramon, California 94583

Attention: Mr. Ron Bock

RE:

Work Plan/Proposal

Unocal Service Station #0746
3943 Broadway

Oakland, California

INTRODUCTION

1.

Background:

Kaprealian Engineering, Inc'S. (KEI) work at the site began on
August 16, 1989 when KEI was asked to collect soil samples
following the removal of twoe underground fuel storage tanks
and one 280 gallon waste o0il tank at the site. The fuel tanks
consisted of one 10,000 gallon unleaded tank and one 10,000
gallon super unleaded tank. The tanks were made of steel and
no apparent holes or cracks were observed in any of the tanks.
Water was encountered in the fuel tank pit at a depth of about
10 feet, thus prohibiting the collection of any soil samples
from immediately beneath the tanks. Six soil samples,
designated as SW1 through SWé6, were collected from the
sidewalls of the gasoline tank pit approximately six inches
above the water table. One soil sample was collected from the
bottom of the waste oil tank excavation at a depth of 8 feet.
Soil sample point locations are shown on the attached Site
Plan, Figure 2.

On August 17, 1989, approximatély 1,500 gallons of ground
water was pumped from the fuel tank pit. One water sample,
labeled W1, was then collected from the fuel tank pit.

To accommodate the installation of new, larger tanks, addi-
tional soil was excavated approximately 14 feet laterally
along the north wall of the tank pit, in the vicinity of
sample points SW1 and SW2. On August 18, 1989, KEI returned
to the site to collect additional soil samples. One soil
sample, labeled SW2(R), was collected from the north sidewall
of the fuel tank pit after additional excavation at a depth of
9.5 feet. Also, on August 18, 1989, four soil samples,






KEI-P89-0805.P6
April 15, 1991
Page 2

labeled P1 through P4, were collected from the product pipe
trenches at depths ranging from 5 to 6.5 feet., After scil
sampling, the pipe trenches were excavated to the sample
depths. Ccllection points for the soil samples are shown on
the attached Site Plan, Figure 2.

KEI again returned to the site on August 24, 1989 to collect
an additional ground water sample. After approximately 5,000
gallons of contaminated ground water was pumped from the fuel
tank pit, one ground water sample, labeled W2, was collected.

All soil and water samples were analyzed by Sequoia Analytical
Laboratory in Redwood City, California, for total petroleum
hydrocarbons (TPH) as gasoline, and benzene, tcluene, xylenes
and ethylbenzene (BTX&E). The so0il sample collected from
beneath the waste o0il tank was analyzed for TPH as gasoline,
BTX&E, TPH as diesel, total o0il and grease (TOG), and EPA
method 8010 constituents.

Analytical results of so0il samples collected from the fuel
tank pit indicated non-detectable levels of TPH as gasoline
and BTX&E for all samples except samples SW1 and SW2, which
showed levels of TPH as gascline at 13 ppm and 290 ppm,
respectively. However, the entire area of sample points 8W1
and SW2 was excavated as described above, and the new sample
SW2(R), showed non-detectable levels of TPH as gasoline and
BTX&E. Analytical results of the soil sample collected from
the waste oil tank pit showed non-detectable levels of all
constituents analyzed, except for TPH as gasoline at 1.6 ppm
and toluene at 1.3 ppm. Analytical results of soil samples
collected from pipe trenches showed levels of TPH as gasoline
ranging from 3.8 ppm to 36 ppm, and benzene ranging from non-
detectabkble to 0.52 ppm. The analytical results of ground
water samples collected from the tank pit (W1} showed 4,700
ppb of TPH as gasoline, 180 ppb of benzene (after purging
1,500 gallons), while W2 showed 1,200 ppb of TPH as gascline,
and 12 ppb of benzene (after purging 5,000 gallons). Analyti-
cal results of the scil samples are summarized in Table 5, and
water samples in Table 6. Documentation of soil sample
collection and sample analytical results are presented in
KEEI's report (KEI-J89-0805.R1) dated August 30, 1989. To
comply with the requirements of the regulatory agencies and
based on the analytical results, KEI proposed installation of
three monitoring wells.

On October 17, 1989, three two-inch diameter monitoring wells,
designated as MW1l, MW2 and MW3 on the attached Site Plan,
Figure 1, were installed at the site. The three wells were
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drilled and completed to total depths ranging from 20 to 22.5
feet. Ground water was encountered at depths ranging from 11
to 13 feet beneath the surface during drilling. The wells
were developed on October 26 and 30, 1989, and initially
sampled on November 1, 1989.

Water and selected soil samples were analyzed by Sequoia
Analytical Laboratory in Redwood City, California, for TPH as
gasoline and BTX&E. Analytical results of all soil samples
collected from the borings for monitoring wells MWl and MW2
showed non-detectable levels of TPH as gasoline and BTX&E,
except in sample MW1(5) collected at a depth of 5 feet, which
showed TPH as gasoline at 8.5 ppm and xylenes at 0.14 ppmn.
Soil samples collected from the boring for well MW3 showed TPH
as gasoline at levels ranging from 3.1 ppm to 1,100 ppm, and
benzene levels ranging from 0.068 ppm to 16 ppm. The analyti-
cal results of water samples collected from wells MW2 and MW3
showed TPH as gasoline concentrations at 200 ppb and 13,000
ppb, respectively. Benzene was detected in well MW3 only, at
a concentration of 57 ppb. Analytical results for the soil
samples are summarized in Table 3, and water samples in Table
2. Based on analytical results of the soil and ground water
samples, KEI recommended the installation of three additional
monitoring wells to further define the extent of contamina-
tion. The details of the monitoring well installation
activities and recommendation for further work are presented
in KEI's report (KEI-P89-0805.R4) dated November 30, 1989.

On January 26, 1990, two two-inch diameter monitoring wells
(designated as MW4 and MWS on the attached Site Plan, Figure
1) were installed at the site. A third proposed monitoring
well could not be installed because of underground utilities
and an on-site storage shed. The two wells were drilled and
completed to total depths each of 20 feet. Ground water was
encountered at depths of approximately 12.5 feet beneath the
surface during drilling. The new wells were develcped on
February 9, 1990, and all wells were sampled on February 15,
199¢0.

Water and soil samples were analyzed at Sequoia Analytical
Laboratory in Redwood City, California, for TPH as gasoline
and BTX&E. Analytical results of the soil samples, collected
from the borings for monitoring wells MW4 and MW5, indicated
levels of TPH as gasoline ranging from 2.5 ppm to 370 ppm.
Benzene was detected at concentrations ranging from non-
detectable to 1.8 ppm. Analytical results of the water
sanples collected from monitoring well MW2 showed ncon-detect-
able levels of all constituents analyzed. In wells MWl and
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MW4, TPH as gascline was detected at 170 ppb and 150 ppb,
respectively, and benzene was detected at 7.9 ppb and 8.0 ppb,
respectively. In wells MW3 and MW5, TPH as gasoline was
detected at 20,000 ppb and 24,000 ppb, respectively, and
benzene was detected at 1,700 ppb and 1,500 ppb, respectively.
Results of the soil analyses are summarized in Table 4, and
the water analyses in Table 2.

Based on the analytical results, KEI recommended the installa-
tion of four additional monitoring wells (two on-site, and two
off-site) to further define the extent of detected contamina-
tion. In addition, KEI recommended continuation of the
monthly monitoring and gquarterly sampling program. The
details of the monitoring well installation activities and
recommendations for further work are presented in KEI's report
(KEI-P89-0805.R5) dated March 16, 19%90.

On October 23, 1990, four two-inch diameter monitoring wells
(designated as MW6, MW7, MW8 and MW9 on the attached Site
Vicinity Map) were installed at the site. The four wells were
drilled and completed to total depths ranging from 20 to 22
feet. Ground water was encountered at depths ranging from
11.7 to 12.7 feet beneath the surface during drilling. All
wells were surveyed by a licensed surveyor (Kier & Wright of
Pleasanton, California) to Mean Sea Level and to a vertical
accuracy of 0.01 feet. The new wells were developed on
October 26, 1990, and all wells were sanmpled on November 7,
1990. Water and selected soil samples were analyzed at
Sequoia Analytical Laboratory in Concord, California, for TPH
as gasoline and BTX&E.

The analytical results of the soil samples, collected from the
borings for monitoring wells MWé6 through MW$, showed non-
detectable levels of TPH as gasoline and benzene in all
analyzed samples, except in MW7 (5), MW9 (10} and MW9(12), which
showed TPH as gasoline levels of 11 ppm, 84 ppm and 120 ppm,
respectively, with benzene levels detected only in samples
MWS (10) and MW9(12) at 0.32 ppm and 0.19 ppm, respectively.
The analytical results of the ground water samples, collected
from all nine wells, showed non-detectable levels of TPH as
gasoline and BTX&E in wells MW1l, MW2, MWé and MW7, except for
TPH as gasoline detected at a level of 45 ppb in well MW1. In
wells MW3, MW4, MW5, MW8 and MW9, TPH as gasoline was detected
at levels of 42,000 ppb, 180 ppb, 20,000 ppb, 4,700 ppb and
480 ppb, respectively, with benzene detected at levels of
1,400 ppb, 1.5 ppb, 640 ppb, 28 ppb and 7.8 ppb, respectively.
Results of the soil analyses are summarized in Table 3, and
water analyses in Table 2. Documentation of well installa-
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tion, sample collection and sample results are presented in
KEI's report (KEI-P89-0805.R6) dated December 17, 1990. Based
on the analytical results, KEI recommended continuation of the
monthly monitoring and guarterly sampling program.

Site Description:

The subject site is presently used as a gasoline station. The
site is situated on gently sloping south-southwest trending
topography, and is located at the southwest corner of the
intersection of Broadway and 40th Street in Cakland, Califor-
nia. A Location Map, Site Vicinity Map, and Site Plans are
attached to this report.

Hydrology and Regional Geology:

Based on the water level data gathered during the guarter,
ground water flow direction appeared to be towards the
southwest at an average gradient of approximately 0.014 on
February 25, 1991, relatively unchanged from the flow direc-
tion determined for October 25, 1990. Water levels have
fluctuated during the quarter, showing a net increase of
between 0.08 and 0.27 feet in all wells since November 7,
1990, except for Mw2, which showed a net decrease of 0.02
feet. Recent monitoring data are summarized in Table 1.

Based on review of regional geclogic maps (U.S. Geological
Survey Miscellaneous Geologic Investigations Map I-239 “Areal
and Engineering Geology of the Oakland West Quadrangle,
California" by D.H. Radbruch, 1957), the site is underlain by
Quaternary-age alluvium fan deposits (Temescal Formation),
which typically consists of lenses of clayey gravel, sandy
silty clay and sand-clay-silt mixtures. Specifically, the
subsurface earth materials at the site, based on our previous
subsurface exploration activities, consist predominantly of
clayey silt and silty clay to gravelly clay with local lenses
of well graded sand or gravel, and clayey sand or gravel. The
lenses of coarse grained soils are generally less than about
2 feet thick. Artificial fill materials were encountered at
the surface of this site varying from about 2 to 2.5 feet
thick in the vicinity of wells MW4 and MWS.

The results of our most recent subsurface study indicates the
site and immediate vicinity is underlain by artificial filil
materials extending to depths below grade ranging from about
2-1/4 to 5-3/4 feet. The fill materials are inturn underlain
by silty clay materials extending to depths below grade
ranging from about 7-1/4 to 11-1/2 feet and which are about 4-
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3/4 to 6-1/2 feet in thickness. This silty clay zone is
inturn underlain by a coarse-grained sequence consisting
predominantly of clayey gravel (except in MW7 where clayey
sand and a well graded gravel lens were also encountered).
This coarse-grained zone extends to depths below grade ranging
from 10 to 15-1/2 feet and ranging in thickness from approxi-
mately 3-1/2 to 4 feet. Ground water was encountered during
drilling within this coarse-grained sequence in all borings
except MW6. The coarse-grained sequence is inturn underlain
by a fine-grained zone consisting of gravelly or sandy clay,
silty clay, or clayey silt extending to the maximum depth
explored (22 feet).

PROPOSED FIELD WORK

PHASE II - DEFINING THE EXTENT OF SUESURFACE CONTAMINATION

1.

KEI proposes to install three two-inch diameter monitoring
wells, designated as MW10, MW1ll and MW12 on the attached Site
Viecinity Map, Figure 4, using hollow stem auger equipment.
Permits will be obtained from the Alameda County Flood Control
Agency, and the City of Oakland. Off-site access will be
secured from the affected property owners, as necessary, prior
to beginning work.

The wells will be drilled about 10 feet into the saturated
zone of the first encountered ground water unless a 5 foot
thick clay agquitard is encountered first, at which time
drilling will be terminated. Any portion of a clay aguitard
which was drilled into that exceeds 3 vertical feet will be
backfilled with coarse bentonite clay chips.

So0il samples will be collected at a maximum spacing of 5 foot
intervals, significant changes in lithology, at obvious areas
of contamination, and atfor within the soil/ground water
interface beginning at a depth of about 4 to 5 feet below
grade. Sampling for laboratory analyses and 1lithologic
logging purposes will continue until the first water table is
encountered. Sampling for lithologic logging purposes only
will continue below the water table to the total depth
drilleaq. Classification of so0il will be done using the
Unified Soils Classification System (USCS) by KEI's field
engineer or geologist. Samples will be collected in a
California modified split-spoon sampler with two-inch diameter
brass 1liners. The sampler will be advanced ahead of the
drilling augers at designated depths by dropping a 140 pound
hammer 30 inches. Blow counts will be recorded. Samples will
be removed from the sampler and retained in brass liners. The
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liners will be sealed with aluminum foil, plastic caps and
tape. They will be labeled and stored on ice for delivery to
a state certified laboratory.

Finalized Boring Logs will be prepared from field logs and
submitted to the Alameda County Health Care Services, and to
the Regional Water Quality Control Board (RWQCB), San Francis-
co Bay Region.

Ground water is anticipated at approximately 9 to 12 feet
below grade based on the ground water level found in the
existing monitoring wells.

Well Construction:

Casing Type: Schedule 40 PVC, flush threaded joints, 0.010
inch factory slot, two-inch diameter. Screen to run from
total depth of the well to approximately 5 feet above the
depth of the first encountered ground water. Monterey sand
(#2/16) will £ill the annular space from total depth to 2 feet
above the perforated casing interval. A one to two foot thick
bentonite seal will be placed in the annular space on top of
the sand pack. Neat cement grout will be placed on top of the
bentonite seal to the surface.

Well casings will be secured with a waterproof cap and a
padlock. A round, watertight, flush-mounted well cover will
be concreted in place over the top of each casing.

Water levels will be measured with an electronic sounder. The
wells will be developed using a surface pump approximately one
week after well completion. Wells will be pumped until
expelled water is clear and free of turbidity. Effluent
generated during well development will be contained in DOT-
approved drums and hauled from the site by a licensed hazard-
cus materials hauler.

Casing elevations will be surveyed by a licensed land surveyor
to Mean Sea Level and to a vertical accuracy of 0.01 feet.

Ground Water Sampling:

The wells will be purged with a surface bailer a minimum of
four casing volumes prior to sampling and at least 72 hours
after development. After recovery, samples will be collected
using a clean Teflon bailer and promptly decanted into 40 ml
VoA vials and/or one liter amber bottles, as appropriate.
Vials and/or bottles will be sealed with Teflon-lined screw
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10.

caps, labeled and stored on ice for delivery to a state
certified laboratory. The sampling bailer will be cleaned
with soap and a clean water rinse between uses.

Wells will be checked for free product and sheen (using an
interface probe and/or paste tape) prior to development and
sampling.

Properly executed Chain of Custody documentation will accom-
pany all samples.

Laboratory Analyses:

Water and selected soil samples will be analyzed by Sequoia
Analytical Laboratory in either Concord or Redwoeod City,
California, both state certified laboratories, for TPH as
gasoline using EPA method 5030 in conjunction with modified
8015, and BTX&E using EPA method 8020, as recommended by the
RWQCB, and as specified in the Tri-regional guidelines.

Analytical results will be presented in tabular form, showing
sample depths, results and detection limits.

The analytical results will be used to delineate the vertical

and lateral extent of the contaminants in soil and ground
water.

Hydrology:

Ground water flow direction will be determined from the survey
data and water table depths from both the new and existing
wells. The flow direction will be shown on the Site Plan.

Ongoing Pumping, Monitoring and Sampling:

10.1 Monitor all monitoring wells on a monthly basis. Record
the elevation of the water table and any abnormal
conditions noted during inspection, including presence
of product and sheen.

10.2 Purge and sample ground water from all monitoring wells,
and analyze for TPH as gasoline and BTX&E on a gquarterly
basis. Prior to sampling, water table elevation will be
recorded as well as the presence of any free product.

10.3 Wells MW3, MW4, MW5 and MW8 will be purged of a minimum
of 55 gallons on a weekly basis.
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10.4 Preparation and submission of quarterly technical
reports summarizing the field activity water sampling
and analyses with discussion and recommendations.

11. Conclusions:

Conclusions and results of Phase II will be described in a
technical report.

The technical report will be submitted to the Alameda County
Health Care Services, and to the RWQCB.

PHASE TIJ1T

Once the zero line is established through the completion of Phase
II, a final remedial plan will be developed.

Interpretations of the subsurface stratigraphy will be used in
consideration of various remedial options such as soil venting
and/or ground water pumping and treatment.

PHASE IV

Implementation of the remediation plan.

LIMITATIONS

Soil deposits and rock formations may vary in thickness, lithology,
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 hbe
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 work plan/proposal,
rlease do not hesitate to call me at {707) 746-6915.

Approved by:

VNN

Don R. Braun
Certified Engineering Geologist

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

ity B B

Timothy R. Ross
Project Manager

\jad

Attachments: Tables 1 through 6
Location Map
Site Plans - Figures 1 & 2
Site Vicinity Maps - Figures 3 & 4
Typical Well Completion Diagram
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TABLE 1
SUMMARY OF MONITORING DATA

Ground Water Depth to

Elevation Water Product Water Bailed
Date Well No. {feet) (feet) Thickness Sheen {(gallons)
2/25/91 MWl 72.32 8.75 0 None 15
MwW2 71.49 10.13 o None 12
MW3 71.27 10.74 o None 31
MW4 70.65 10.83 W) None 6
MWS 71.09 10.50 0 None 45
MWe 72.08 8.39 0 None 13
MW7 72.46 9.37 0] None 15
Mg 69.8¢% 11.82 0 None 26
MwWS 69.51 11.62 0 None 25
2/18/91 MW3 71.39 10.62 0 Yes 32
MW5 71.24 10.35 0 Yes 55
MWw8 70.06 11.656 o) None 23
2/11/91 MW3 71.82 10.19 0 Yes 55
MW5 71.68 9,91 0 None 55
MWS 70.57 11.14 0 None 55
2/04/91 MW3 71.77 10.22 0 Yes 27
MWS 71.25 10.34 0 Yes 13
MW8 70.29 11.42 0 None 32
1/28/91 MW3 71.11 10.90 Trace N/A 35
MWS 70.97 10.62 0 Yes . 55
MWs 69.71 12.00 0 None 23
1/21/91 MW3 71.18 10.83 v None 35
MWS 71.04 10.55 o None 25
Mwa 69.80 11.91 0 None 55
1/14/91 MW3 71.34 10.67 0 Yes 35
MW5 71.19 10.40 0 Yes 55
MWS8 69.98 11.73 0 None 20
1/07/91 MWl 72.00 9.07 0 None 0
MW3 71.13 10.49 0 None 0
MW3 71.08 10.96 0 None 30
MW4 69.93 11.55 0 None 1)
MW5 70.78 10.81 0 None 35
MW6 72.29 8.18 0 None 0
MW7 72.55 9.28 0 None 0
MWS8 70.09 11.62 0 None 35
MW9 69.54 11.59 0 None 0
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TABLE 1 {(Continued)

SUMMARY OF MONITORING DATA

Ground Water Depth to

Elevation Water Product Water Bailed
Date Well No. {feet) (feet) Thickness Sheen _(gallons)
12/08/90 MWl 72.17 8.90 0 None 0
MW2 71.45 10.17 0 None 0
MW3 71.12 10.89 0 Yes 55
MW4 70.38 11.10 ) None 0
MW5S 70.94 10.65 0 Yes 55
MWa 71.96 8.51 0 None )
MW7 72.35 9.48 0 None 0
MwWsa 69.71 12.00 o None 35
MWo 69.22 11.90 (o} None o

Surface Elevation#*

Well # {feet)
MW1 81.07
MW2 8l.62
MW3 82.01
MW4 81.48
MW5 g81.59
MW6 80.47
MW7 81.83
MW8 81.71
MWo 81.13

* Elevation of top of well covers surveyed to Mean Sea Level.
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TABLE 2
SUMMARY OF LABORATORY ANALYSES
WATER
TPH as Ethyl-
Date Well # Gasoline Benzene Tcluene Xylenes benzene
2/25/91 MWl ND ND ND ND ND
MW2 ND 0.68 0.42 0.86 ND
MW3 37,000 730 2,900 7,300 1,300
MW4 22,000 600 1,300 2,800 780
MW5S 25,000 950 1,300 3,500 900
MWe6 ND 0.37 0.40 1.5 0.35
MW7 70 ND ND 0.52 KD
MWS8 5,300 17 6.1 300 53
MWo 390 13 1.1 14 2.8
11/07/90 MWl 45 ND ND ND ND
MW2 ND ND ND ND ND
MW3 42,000 1,400 5,000 7,500 1,800
MW4 180 1.5 0.37 26 6.3
MW5S 20,000 640 1,100 3,000 670
MWé ND ND ND ND ND
MW7 ND ND ND ND ND
MW8 4,700 28 38 7,200 86
MWa 480 7.8 1.2 47 13
8/16/90 MWl ND ND ND ND ND
MW2 -ND ND 6.7 ND ND
MW3 6,800 600 660 160 760
MwW4 3,600 480 17 260 230
MW5 16,000 1,400 1,900 660 2,800
2/15/90 MWl 170 7.9 ND 2.8 2.2
MW2 ND ND ND ND ND
MW3 20,000 1,700 2,100 3,100 750
MwW4 150 8.0 8.0 45 10
MW5 24,000 1,500 1,700 3,600 260
11/01/89 MWl ND ND ND 0.30 ND
Mw2 200 ND ND 1.2 3.0
MW3 13,000 57 48 120 1.7
Detection
Limits 30 0.3 0.3 0.3 0.3
ND = Non-detectable.
Results in parts per billion (ppb), unless otherwise indicated.
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TABLE 3

SUMMARY OF LABORATORY ANALYSES
301IL

(Collected on October 23, 1990)

Sample Depth TPH as Ethyl-
Number (feet) Gasoline Benzene Toluene Xvlenes benzene
MWeE(5) 5 ND ND ND ND ND
MW6E(9) 9 ND ND ND 0.010 KD
MW6({11.5) 11.5 ND ND ND ND ND
MW7 (5) 5 11 ND ND 0.032 0.0064
MW7(8.5) 8.5 ND ND ND 0.019 ND
MW7(11.5) 11.5 ND ND ND 0.036 KD
MWB (5) 5 ND ND ND ND ND
MW8 (10) 10 ND ND ND 0.0080 ND
MW9{5.5) 5.5 ND ND ND ND ND
MW9 {10) 10 84 0.32 0.27 0.51 0.63
MW9({12) 12 120 0.19 c.11 0.69 0.14
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-
Number (feet) Gasoline Benzene Toluene Xvlenes benzene

{Collected on October 17, 1989)

MW1(5) 5 8.5 ND ND 0.14 ND
MW1(10) 10 ND ND ND ND ND
MW2 (5) 5 ND ND ND ND ND
MW2(10) 10 ND ND ND ND ND
MW2(12.5) 12.5 ND ND ND ND ND
MW3 (5) 5 3.1 0.068 ND ND ND
MW3(10) 10 69 0.89 2.6 7.9 2.0
MW3(11) 11 1,100 16 85 150 35

(Collected on January 26, 1990)

MW4 (5) 5 22 0.059 ND ND ND
MW4 (7) 7 2.5 ND ND ND ND
- MW4(10) 10 250 1.2 0.66 20 1.4
MW4(11) 11 280 1.0 4.0 36 7.6
MW5 (5) 5 25 0.21 ND ND ND
MW5(7.5) 7.5 46 0.25% 0.28 0.20 0.46
MW5(10) 10 140 1.5 1.7 10 4.0
MWS5(11.5) 11.5 370 1.8 14 51 11
Detection

Limits 1.0 0.05% 0.1 0.1 0.1

ND = Non~detectable.

Results in parts per million (ppm), unless otherwise indicated.
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TABLE 5

SUMMARY OF LABORATORY ANALYSES
SOIL

(Collected on August 16, 17, 18 & 24, 1989)

Depth TFH as TPH as

Sample # (feet) Gasoline Diesel Benzene Toluene Xylenes
SW1 9.5 13 —— ND 0.13 0.39
SW2 9.5 290 - 0.82 8.7 44
SW2 (R) 9.5 ND - ND ND ND
SW3 9.5 ND - ND ND ND
SW4 9.5 ND - ND ND ND
SWHS 9.5 ND - ND ND ND
SWé6 9.5 ND - ND ND ND
P1 6.5 6.1 - ND ND ND
P2 6.5 36 - 0.52 4.4 8.0
P3 5 20 - 0.30 2.5 5.6
P4 5 3.8 - 0.11 0.19 0.23
WO1l* 8 1.6 ND ND 1.3 ND
Detection
Limits 1.0 1.0 0.05 0.1 0.1

* TOG and EPA method 8010 constituents were non-detectakle.
-- Indicates analysis not performed.

ND = Non—~detectable.

Results in parts per million (ppm), unless otherwise indicated.

Ethyl-

benzene

0.15

7.6
ND
ND
ND
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TABLE 6
SUMMARY OF LABORATORY ANALYSES
WATER
‘ TPH as
Sample # Gasoline Benzene Toluene Xylenes Ethylbenzene
W1l 4,700 180 420 860 150
W2* 1,200 12 10 88 5.9
Detection
Limits 30 0.3 0.3 0.3 0.3

* Sample (W2) was collected after pumping 5,000 gallons of
ground water from the fuel tank pit.

Results in parts per billion (ppb), unless otherwise indicated.
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WELL COMPLETION DIAGRAM
(SCHEMATIC)

Flush-mounted Well Cover

WELL DETAILS*

Well will be terminated 10 to
15 feet into first ground
water unless a five foot
thick aquitard is encountered
below the water table, in
which case the aguitard will
be backfilled with bentonite
pellets and the well ter-
minated at the top of this
aguitard [A].

Boring diameter [B] is 9
inches for 2 inch wells and
12 inches for 4 inch wells.
Perforated interval [F] will
extend from bottom of casing
to five feet above first
ground water table (unless
wvater <5 feet deep).

Schedule 40, PVC casing, 2
inch in diameter [D), will be
used [C). Screen is 0.020 or
0.010 inch factory machined
slots, depending on filter
pack grain size.

Filter pack will be placed
from bottom of casing to two
feet above perforated
interval [I]. (Bottom seal
[J] is not installed unless
required.)}) ©One foot of
bentonite {H] will be placed
above the filter pack. Con-
crete grout [G] will be
placed from top of bentonite
seal to the surface (unless
modified due to shallow
water). Blank casing [E]
will extend from the top of
the perforated casing to the
top of the hole.

The well will be installed
with a waterproof cap, pad-
lock and a flush-mounted

well cover.

See text for additional
information.







sampled this quarter. The City of Oakland informed us they do not have records of an encroachment
permit from the well installation. The well was installed in June 1992.

I am emailing you to see if Alameda County has a copy of the well installation report. Our only
documentation of the installation is included in the Continuing Ground Water Investigation and
Quarterly Report, dated September 25, 1992. This document was a groundwater monitoring report,
so we are checking outside sources to see if a well installation reports exists in the off chance that
the report may contain encroachment permit documentation.

Thanks,
Carl

Carl Edwards | Environmental Scientist |
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