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Ms. Eva Chu .
Alameda County Environmental Health Services
1131 Harbor Bay Parkway, Suite 250

Alameda, California 94502-6577

Re:  Report of Downgradient Investigation, B&C Gas Mini Mart, 2008 First Street,
Livermore, California

Dear Ms. Chu:

1

Einarson, Fowler & Watson (EFW) has prepared the following report presenting results of
l two phases of additional site investigation performed in September 1997 for the B&C Gas

Mini Mart at 2008 First Street, Livermore, California (Figure 1).

Alameda County Environmental Health Services (ACEHS) requested that further

investigation of the petroleum hydrocarbon release at 2008 First Street be conducted, because
evidence of petroleum hydrocarbon impacts to groundwater have been detected at a relatively .
significant distance downgradient from (west of) the property. Also, two municipal water-

supply wells are located to the west of the site, and ACEHS requested that the investigation

assess the potential for the contaminant plume to impact the water supply wells. In 1995, the

extent of groundwater impact was mapped to be at least 1,000 feet downgradieni. The

municipal water supply wells are located approximately 2,500 feet west of the site. The

constituents of concern have been defined to be gasoline and its components, particularly

benzene and the oxygenate methyl-tertiary-butyl-ether (MTBE).

This investigation focused on the B&C Gas Mini Mart and the water table downgradient
from the site. The scope of work is detailed below. A description of the site, including the
hydrogeologic setting and site history, is provided. The investigation findings are then
presented for the two phases of the investigation, followed by a discussion of the results. In
conclusion, recommendations for further action are provided.

The extent of groundwater impact at the water table does not appear to have changed
significantly since 1995. Biodegradation of gasoline constituents has been occurring at the
site and the potential for considerable biodegradation downgradient exists. The potential for
the petroleum constituents to impact the water-supply wells west of the site has not been
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determined, as the approved workplan and subsurface conditions only allowed for
investigation of the downgradient groundwater impact at the water table. The location and
downgradient extent of the dissolved plume at depth has not been directly addressed in this
investigation. However, there is some evidence from various studies made with regard to
adjacent groundwater contamination sites that suggests that downward migration may be
prevented by a reportedly laterally continuous aquitard.!

SITE INFORMATION

Contact and Site Address:

Mr. Balaji Angle

B&C Gas Mini Mart

2008 First Street

Livermore, California 94550

PROJECT OBJECTIVES AND SCOPE

A workplan for further investigation of the B&C Gas Mini Mart and the downgradient area
was developed by Geomatrix Consultants (Geomatrix) and submitted to ACEHS in April
1997.2 The workplan was approved by ACEHS,? but the Underground Storage Tank
Cleanup Fund (USTCF) staff deemed that only part of the workplan was eligible for pre-
approval of costs.* Therefore, the investigative work completed by EFW was limited to the
scope approved by the USTCF.

As defined in the workplan, the objective of this investigation was to evaluate the following:
(1) the downgradient extent of groundwater impact, specifically with regard to MTBE and
benzene, (2) the potential for future migration of groundwater contaminants, (3) the potential
for other sources contributing to the contamination, and (4) the potential risk to human
health, if any, resulting [rom the plume.

To complete the project objectives, the scope of work included two phases of investigation:
(1) a review of available data and (2) a field investigation to collect further data regarding
groundwater chemistry at the site and the area downgradient of the site. The specific tasks
completed for each phase are listed below. The properties and sampling locations referenced
below are shown on Figure 2.

VH'GCL, Ine. Deep Groundwater Conduit Study, Livermore Arcade Shopping Center, First Street and South P
Street, Livermore, California. December 6, 1993,

2 Geomatrix Consultants, Workplan for Phase I Investigation, B&C Gas Mini Mart, 2008 First Street,
Livermore, California. April 1997.

3 Alameda County Environmental Health Services. Letter to B. Angle re: “Workplan Approval for 2008 First
Street, Livermore, California.” April 23, 1997.

4 Underground Storage Tank Cleanup Fund. Letter to B. Angle re: “Pre-approval of Corrective Action Costs,
Claim No. 3272, 2008 First St., Livermore, California.” June 19, 1997,

-
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Data Review

s Public records for surrounding properties, primarily site assessments and
investigative reports, were reviewed.

o Information on the municipal water-supply wells, located approximately
one-half mile downgradient from the site, was obtained from the well
owner, California Water Service Company (CWS).

Field Investigation

» Downgradient from the property, five soil borings (B97-1 through B97-5)
were completed to groundwater. Two of these borings were continuously
logged to further define the local geology. :

e Grab groundwater samples were collected from each of the downgradient
borings and were analyzed for total petroleum hydrocarbons as gasoline
(TPH-G); benzene, toluene, ethylbenzene, and xylenes (aromatic
compounds collectively referred to as BTEX); and MTBE. At two of the
locations, groundwater samples were also analyzed for gasoline additives
and parameters indicative of biodegradation.

¢ One downgradient groundwater monitoring well (MW-24) at the former
Livermore Arcade Shopping Center (Livermore Arcade) property : Al
(currently Vintner’s Square) was sampled for TPH-G, BTEX, MTBE,
gasoline additives, and biodegradation indicators. Sampling of this well 7
replaced the installation of one of the borings proposed in the workplan. ‘

¢ Three site monitoring wells (MW-1, MW-2, and MW-4) were sampled for
biodegradation indicators. Site well MW-2 was also sampled for gasoline AT '
additives.

4

e A sample of the free product in downgradient groundwater monitoring
well MW-01 which is located at the Mill Springs Park Apartments (MSP),
a former bulk fuel terminal, was collected and product analysis was
conducted.

BACKGROUND

The following site information has been compiled from reports on file with ACEHS. Site
information was also provided by the site owner and ACEHS. A description of the local
hydrogeologic setting is presented below. A chronological site history including summaries
of previous site investigations, remedial activities, and historical groundwater monitoring
results, is also provided in this section. All properties and groundwater sample locations
referenced below are designated in Figure 2, an aerial photograph of the site area.
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Hydrogeologic Setting

The site is located in the Livermore Valley groundwater basin. The sediments found in the
Livermore Valley are a combination of lacustrine to alluvial clay facies and alluvial gravel
facies, consisting of cemented gravels and cobbles, and reworked terrace deposits. Sediments
consist of oxidized yellowish-brown clay, silt, sand, and gravel deposited in alluvial fans and
marsh/deltaic environments. This area of deposition contains braided channel systems and
complex interfingering.

In the site vicinity, subsurface investigations at the Livermore Arcade have found an upper
unconfined aquifer consisting primarily of gravels with sand and clay, A low-permeability
clay unit is found at depths of approximately 75 to 110 feet below ground surface (bgs).
Below the clayey unit, the top of a lower, semi-confined aquifer is found at depths ranging
from 110 to 145 feet bgs. No evidence of communication between the upper and lower
aquifers in the site vicinity has been documented. However, given the complex alluvial
depositional environment, and based on the alluvial fan geometry, it is possible that these
aquifers converge at some point (north) in the subsurface.’

Subsurface work conducted at the site has found the soil to be predominantly sandy clay,
silty sand, silty gravel, and sandy gravel to a maximum explored depth of 77 feet. Over the
last nine years, static water levels have ranged from 68.7 feet bgs (January 1992) to 17.0 feet
bgs (February 1997). The groundwater flow generally is to the west.6

Site History

The B&C Gas Mini Mart property is located on the northeast corner of First and South L
Streets in Livermore, California, and currently operates as a gasoline station and mini market.
From at least 1988 until 1994, Desert Petroleum (DP) owned and operated the site. In
January 1994, DP sold the site to Mr. Balaji Angle.

Previous Investigations and Corrective Actions

In May 1988, as part of permitting for possible tank replacement, soil contamination was
noted when borings were being completed in the tank backfill. As a result of finding this soil
contamination, new tanks were not installed at this time. A preliminary site assessment was
conducted in September 1988. Three soil borings were completed, one of which was
converted to a monitoring well (MW-1). The highest concentrations of petroleum
hydrocarbons in groundwater from well MW-1 were detected in August 1990. TPH-G was
detected at a concentration of 24,000 micrograms per liter (1g/l} and benzene at a
concentration of 1,300 pg/l. MTBE was not monitored for in 1990. In March 1994 a 280-

SH'GCL, Inc. Deep Groundwater Conduit Study, Livermore Arcade Shopping Center, First Street and South P
Street, Livermore, California. December 6, 1993.

6 Remediation Service Int’l, Soil & Groundwater Investigation Report for 2008 First Street, Livermore,
California. July 22, 1994,

IABNCMOINCORRESYREPORT DOC EINARSON, FOWLER & WATSON

J—

-



!

o

Ms. Eva Chu
November 7, 1997
Page 5

gallon waste oil underground storage tank (UST) and 25 cubic yards of soil were removed as
part of closing the auto repair shop portion of the station.. Three months later in June, wells
MW-2, MW-3, and MW-4 were installed.

In August 1994, free product was encountered in well MW-2, and product removal
commenced twice a month. In December 1994, the product thickness was measured to be .
0.07 feet. In the beginning of January 1995, product thickness was measured to be 0.04 feet.
By the end of January 1995, no measurable thickness of product remained, only a sheen
could be detected. The last documentation of a sheen in well MW-2 was made in June 1995.7

In March 1995, soil borings (H-1 through H-5) were advanced around the perimeter of the

B&C Gas Mini Maut site. In completing one of the soil borings about 75 feet downgradient

from the site, free product was found on the augers. A release from the union between a tank ‘
subpump and product line was reported to have occurred. The quantity of the release is .

known. .
unknown ! @rwjﬁ

v

In March 1995, free product was found in well MW-01 at the MSP property, 1809 Railroad ! tz
Avenue, approximately 850 feet downgradient from the site. This detection of free product P(
initiated additional work. In April 1995, an investigation was conducted at the MSP )
propetty, a former bulk fuel terminal, concluding that the free product found in MSP well

MW-01 was from an off-site source.® Eleven temporary borings (H-1 through H-11) were
completed and groundwater samples collected. Results from the groundwater analyses -

indicated high concentrations of MTBE and benzene on the eastern portion of the site, and
non-detectable concentrations on the southwestern portion of the site (Figure 3).

One gasoline UST at the B&C Gas Mini Mart site failed an integrity test in September 1995.
The tank was immediately taken out of commission and ACEHS was notified. In July 1996
further source removal was conducted. Two more gasoline USTs were removed, and new
double-walled fiberglass USTs and fiberglass piping with automated leak detection were
installed. Other remedial activities included the removal of two hydraulic lifts and
approximately 700 cubic yards of impacted soil. {Also, one 1,000-gallon UST chscovered 3

-~ during excavation activities was closed in place with approval from ACEHS and the
\leelmore Fire Department by grouting with a cement sand slurry

In October 1993, two addltlonal momtorlng wells (off site well MW-5 and well MW-6) were
installed for the B&C Gas Mini Mart site. -

Historical Groundwater Trends

Table 1 presents a summary of historical groundwater monitoring results at B&C Gas Mini
Mart. Over the last three years of monitoring at the site, concentratlons of benzene i in

7 Product thickness information from Remediation Service, Int’] field records,"‘FEee Product Removal Logs.”
8 Earth Tech, Final Report LNAPL Assessment and Groundwater Characterization Evaluation, Mill Springs
Park Apartments, 1809 Railroad Avenue, Livermore, California, October 9, 1995.
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groundwater have steadily decreased. In 1994, benzene was detected in well MW-1 at
concentrations ranging from 690 to 290 pg/l. The most recent sample from well MW-1
collected in February 1996, contained 4.2 pg/l. Similar decreases have been seen in wells
MW-3 and MW-4. In November 1994, benzene was detected in well MW-3 at a
concentration of 8,000 ug/l. The most recent sample, collected February 1997, contained
260 pg/l benzene. In November 1994, benzene was detected in well MW-4 at a
concentration of 110 pg/l. In February 1996 and 1997, benzene was not detectable, Well
MW-2, which previously contained floating product until 1995, was reported to contain
benzene at a concentration of 860 pg/l in February 1997. Fewer samples have been collected
from wells MW-5 and MW-6; however, benzene concentrations have decreased significantly
over the last three sampling events. In October 1995, wells MW-5 and MW-6 contained
benzene at concentrations of 16,000 and 9,900 ng/l, respectively. In February 1997, benzene
was detected at a concentration of 1,300 and 450 pg/l, respectively.

Analysis of site groundwater samples for MTBE began in June 1995, Since then,
concentrations of MTBE have decreased significantly. Initial analysis for MTBE from site
wells in June 1995 detected concentrations ranging from 4,200 pg/l in well MW-3 to
47,000 pg/l in well MW-6, By February 1997, site wells contained significantly lower
concentrations of MTBE. Well MW-3 contained 900 pg/l and well MW-6 contained

790 pg/l.

INVESTIGATION FINDINGS

F olluowing is a summary of our findings from both phases of the investigation. A detailed
discussion of the specific investigation methods used, including soil coring, groundwater
sampling, and laboratory analysis, is presented in Appendix A.

Data Review
File Reviews

Available files from ACEHS pertaining to properties in the site area were reviewed. The
most recent benzene and MTBE groundwater analytical data in the site area was compiled
from the surrounding property files, and is presented as Figure 3. As was customary when
many of the investigations were initiated, samples were not always analyzed for MTBE. In
addition to reviewing the groundwater quality in the site vicinity, two specific site files were
reviewed in greater detail. The Groth Brothers Oldsmobile (Groth) property files were
reviewed to assess the potential for having contamination sources contributing to the
groundwater plume. Files from the Livermore Arcade were reviewed to gain information on
the local hydrogeologic conditions. Across Railroad Avenue from the Livermore Arcade site
is the former Miller’s Outpost Shopping Center (Miller’s Outpost), currently named
Livermore Valley Square Shopping Center. Plumes from the Livermore Arcade and Miller’s
Outpost have commingled; therefore, information from the Miller’s Outpost site was also

EABNCAVOIWCORRES\REPORT.DOC EINARSON, FOWLER & WATSON
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reviewed. All properties and sampling locations referred to below are presented in Figures 2
and 3. Lo

No data was obtained regarding the abandoned gasoline station located south of the site, at
the corner of South “L” Street and Second Street.

Groth Brothers Property

The Groth property is west of the B&C Mini Mart site, on South L Stréet between First Street
and Railroad Avenue. Seven USTs have been in use at the Groth property. In October 1990,
five USTs were removed. Three of these USTs were located at the northern corner of the
property (a 1,500-gallon and a 1,000-gallon gasoline UST, and a 1,500-gallon diesel UST.
The concentrations of petroleum hydrocarbons detected in soil beneath these tanks were
below action levels. The other two USTs removed at this time included a 550-gallon
gasoline UST, located at the eastern side of the property, and a 550-gallon waste o1l UST,
located on the southern corner of the property. The soil beneath the gasoline tank did not
contain significant levels of petroleum hydrocarbons. Soil beneath the waste oil tank
contained elevated concentrations of total petroleum hydrocarbons as motor oil (TPH-MO),
total oil and grease (TOG), and two volatile organic compounds (VOCs). The soil in the

" waste oil tank pit was overexcavated, and soil samples from the overexcavation were

analyzed for BTEX and VOCs, none of which were detected.

Two motor oil USTs, located on the southern corner of the property were closed in place in’
March 1991. A soil sample collected from beneath one of the waste oil tanks contained

260 mg/l TPH-MO. In April 1994, four soil borings were completed around the former
waste oil tank; one of the borings was converted to a groundwater monitoring well (MW-1).
Soil samples did not contain remarkable levels of TPH-G, TPH-D, TPH-MO, TOG, or
VOCs. The most recent results available for groundwater sampled from Groth Brothers well
MW-1 (August 1995) contained 110 pg/t TPH-D, 160 ng/l TPH-G, and 150 pg/l .
tetrachloroethene (PCE). BTEX compounds, MTBE, and TOG were non-detectable

(Figure 3).

As part of investigations related to the B&C Gas Mini Matt, in October 1995, four more
borings (G-1 through G-4) were completed on the northetn portion of the Groth property
(Figures 2 and 3). Grab groundwater samples were collected from these borings. Sample
G-3 contained high concentrations of benzene (1,300 pg/l) and MTBE (18,000 peg/). Lower
concentrations were detected at the other locations; benzene values ranged from 2.5 to

61 pg/l and MTBE values ranged from 9.4 to 150 p,g/l No records after this date were
found.

Livermore Arcade and Miller’s Outpost Shopping Centers
The Livermore Arcade site is west of South P Street, between First Street and Railroad

Avenue. Miller’s Outpost is across the street from the Livermore Arcade, on the northwest

FABNCA\ONCORRES\REPORT DOC EINARSON, FOWLER & WATSON
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corner of Railroad Avenue and North P Street. Within the Livermore Arcade is Mike’s One
Hour Cleaners (Mike’s) and within Miller’s Outpost is Paul’s Sparkle Cleaners (Paul’s),
located 450 feet downgradient from Mike’s. During operations at these dry cleaning sites,
there were spills of PCE and disposal of PCE wastes to the sanitary sewer, which has lead to
soil contamination and a commingled groundwater plume. The lateral and vertical extent of
PCE and its breakdown products (i.e., other VOCs) in soil and groundwater have been
defined through numerous investigations.

Groundwater at this site has been found to occur within two distinct water-bearing zones.®
An upper or shallow unconfined water-bearing zone occurs to a depth of approximately 70
feet. Underlying the shallow aquifer is a reportedly continuous silty-clay aquitard, about 40
feet thick. Beneath the silty-clay unit is the deeper aquifer. Site monitoring wells have been
completed in both the shallow and deep aguifers.

According to H'GCL, Inc., the VOC plume extends to approximately 1,000 feet northwest of
the Livermore Arcade, between wells CWS #3 and CWS #8.10 The impacts are reportedly
limited to the shallow aquifer. A study to assess the potential for VOC contamination to
reach the deeper aquifer was conducted in 1993.11 The study concluded that the confining
silty/clay unit overlying the lower aquifer is laterally continuous in the area of the site, and it
was estimated that the low-permeability unit extends continually in the subsurface for af least
a one-mile 1  radius from the subject site. ‘Therefore, according to H'GCL, Inc., the VOC
‘plume should not impact the deep aquifer in the vicinity of the Livermore Arcade site. It was
also suggested that the plume could impact the deep aquifer further north, where the upper

and lower water-bearing zones may merge.

Using a soil vapor extraction (SVE) and air sparging remedial system, the concentrations of
PCE in the groundwater plume have been reduced to approximately 100 pg/l. The two
cleaners and the VOC plume are considered to be one site, and the site has oblained non-
attainment status for the shallow water-bearing zone in the vicinity of the cleaners.!2 No
detections of PCE or its breakdown products (other VOCs) in deep-aquifer monitoring well
samples have been recorded, with the following exception. PCE concentrations less than

5 ng/l have been intermittently detected in one of the site’s deep monitoring wells, DMW-01
(Figure 2). These low-level detections of PCE are likely a result of cross-contamination

9 California Regional Water Quality Control Board San Francisco Bay Region. “Tentative Order, Adoption of
Final Site Cleanup Requirements and Rescission of Order No. 93-139.” March 3, 1996.

1¢ California Regional Water Quality Control Board San Francisco Bay Region. “Tentative Order, Adoption of
Final Site Cleanup Requirements and Rescission of Order No. 93-139.” March 3, 1996.

WH'GCL, Inc. Deep Groundwater Conduit Study, Livermore Arcade Shopping Center, First Street and South
P Street, Livermore, California. December 6, 1993.

12 Non-attainment status is defined as an area of groundwater where water quality objectives cannot reasonably
be achieved, after considering what is technologically and economically feasible within a reasonable time
period. Water quality objectives must continue to be met at the boundary outside of the designated non-
attainment area.
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during the well installation, and samples collected after these detections had PCE
concentrations that were less than 0.5 pug/l.13

Municipal Well Information

The California Water Service Company owns and operates two municipal water-supply wells
downgradient from the site. Weill CWS #3 is located about 2,800 feet west-southwest of the
site (Figure 2). Relative to the site, this well is in the general downgradient direction, but it
lies far enough west that it does not appear to be in line with the current direction of plume
migration. This well is completed to a depth of 415 feet, and is screened from a.depth of 280
to 412 feet bgs. Historic static (non-pumping) water-level measurements from 1940 to 1997
indicate that groundwater elevations in well CWS #3 have ranged from approximately 187 to
37 feet bgs (277 to 427 feet, mean sea level [MSL]). In the last two years, groundwater
elevations have ranged from approximately 96 to 40 feet bgs (368 to 424 feet MSL). In May
1997, groundwater was measured to be 78 feet bgs. According to CWS personnel, well
CWS #3 currently extracts groundwater 24 hours per day from about April to October at a
rate of approximately 340 to 350 gallons per minute (gpm). This well is one of CWS’ least
efficient water supply wells.

Well CWS #8 is located about 2,300 feet west of the site. This well is completed to a depth
of 273 feet. The well perforations are intermittent from 122 feet to 263 feet bgs. Historic
water-level measurements from 1950 to 1997 indicate that groundwater elevations in well.
CWS #8 have ranged from approximately 238 to 27 feet bgs (228 to 439 feet MSL). In the
last two years, groundwater elevations have ranged from 49 to 27 feet bgs (417 to 439 feet
MSL). In May 1997, groundwater was measured to be 113 feet bgs. According to CWS
personnel, well CWS #8 currently extracts groundwater 15 hours per day from about April to
October at a rate of approximately 400 to 450 gpm.

4

According to CWS staff, the use of these wells is quite variable, depending on the seasonal
weather changes and status of other water supplies. Both CWS wells were sampled for
MTBE this year and no detectable concentrations were reported.

Field Investigation S

N

Soil Borings

To further delineate the lateral extent of dissolved petroleum constituents in groundwater, at
the water table, five downgradient soil borings were completed to fifty-five feet bgs and grab
groundwater samples were collected. EFW subcontracted Precision Sampling Inc. (PSI) to
drill soil borings B97-1 through B97-5 using direct-push methods, on'September 8 to 10,
1997 (Figures 2 and 3). The April 1997 workplan stated that six borings were to be

" continuously.cored. However, due to access problems, only five of the borings could be

I3 California Regional Water Quality Control Board San Francisco Bay Region. “Tentative Order, Adoption of
Final Site Cleanup Requirements and Rescission of Order No. 93-139.” March 3, 1996.
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completed. As areplacement for the boring designated B-4 in the workplan (at the southeast
corner of Railroad Avenue and South P Street), monitoring well MW-24 on the former
Livermore Arcade property was sampled. Due to the restricted hours imposed by the City of
Livermore for conducting work in the streets, three of the borings (B97-2 through B97-4)
were not sampled continuously as stated in the workplan, but were driven directly to depths
of 55 feet bgs to collect of grab groundwater samples.

In borings B97-1 and B97-5, soil samples were continuously collected and logged by an
EFW geologist, according to the Unified Soil Classification System (USCS). Detailed
hydrostratigraphic profiles (boring logs) of these two borings are located in Appendix B.
Select soil samples were collected and analyzed in the field with a flame ionization detector
(FID) to evaluate the presence of hydrocarbons in the soil. These results are included on the
hydrostratigraphic profiles. No impacts to soil were detected.

In borings B97-1 and B97-5, primarily clayey gravels and well-graded gravels with sand and
clay were present to a depth of about 44 feet. At 44 feet to about 52 feet bgs, fine-grained
sediments were present, including clayey sand, silt, and gravelly clay. Underlying the fine-
grained sediments, to the total depth of the boring, were clayey gravels and well-graded
gravel with sand. Water was first encountered at 52 feet bgs in boring B97-1, and at 40 feet
bgs in boring B97-5. In boring B97-5 an attempt to collect a groundwater sample at 40 {eet
bgs was made, however, sufficient groundwater did not enter the borehole within one-half
hour. The boring was continued and the next saturated zone was encountered at 47 feet bgs.

At all locations the borings were completed to 55 feet bgs, temporary PVC well casing was
installed, and the drive casing was pulled back. Depth to water was measured about one-half
hour after pulling back the drive casing and was 50 feet bgs in B97-1 and 54.5 feet bgs in
B97-5, indicating slow recovery of groundwater into the borehole. Recovery of groundwater
in boring B97-4 was also slow; about two hours after pulling back the drive casing, no
groundwater was encountered in the boring. The temporary PVC was left in B97-4
overnight, The following morning (17 hours later), depth to water was 46 feet bgs. Borings
B97-2 and B97-3 recovered faster, After pulling back the drive casing, depth to water in
B97-2 was 42 feet, within 14 hours, depth to water was 34 feet. At location B97-3, depth to
water was 38 feet immediately after pulling back the drive casing.

Grab Groundwater Samples from Soil Borings

Groundwater samples were collected from each boring (and Livermore Arcade well MW-24)
and were analyzed for TPH-G, BTEX, and MTBE using U.S. Environmental Protection
Agency (EPA) methods 5030/8015M/8020. Groundwater samples from borings B97-1,
B97-3, and replacement well MW-24 were also analyzed for two water-soluble gasoline
additives and parameters indicative of biodegradation. Gasoline additives 1,2-dibromoethane
(also known as ethylene dibromide [EDB]) and 1,2-dichloroethane (also known as ethylene
dichloride [EDC]) were analyzed for using U.S. EPA methods 8010 and 504, respectively.
Analysis of parameters indicating biodegradation included measuring both electron acceptors

IABNCAIOICORRES\REPORT DOC EINARSON, FOWLER & WATSON
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and oxidation-reduction products. Electron acceptors include dissolved oxygen (DO), nitrate,
sulfate, and carbon dioxide (CO,). Oxidation-reduction products include soluble iron
(ferrous iron, Fe**) and soluble manganese (Mn*"). Measurements of total alkalinity and
oxidation-reduction potential (ORP) were also collected.

Electron acceptors are essential for metabolism of an organic compound that allows
microbial growth. Decreased levels of DO, nitrate, and sulfate indicate that electron
acceptors are being consumed and biodegradation is occurring. The consumption of nitrate
and sulfate indicate anaerobic metabolism (biodegradation). When ferric iron (Fe*") acts as
an electron acceptor, soluble (ferrous) iron is created, indicating anaerobic biodegradation. A
similar process occurs with manganese, and the presence of soluble manganese also can
indicate anaerobic biodegradation.

CO, is both an end product of biodegradation and an electron acceptor. CO, measurements
are interpreted with alkalinity and pH measurements. Analysis of total alkalinity provides a
measurement of dissolved forms of carbonate in the groundwater. If biological activity is
producing CO,, elevated alkalinity concentrations may also be indicative of biological
activity, Low or negative ORP values indicate a highly reduced environment produced by
biological activity.

Field measurements and groundwater analytical results from the boring program are
presented in Table 2. Water sample field data sheets documenting sample collection and
field measurements are included in Appendix B. No petroleum hydrocarbons detected in the
range of gasoline were found to resemble gasoline. No petroleum hydrocarbons were
detected in B97-2 and B97-5. Low concentrations of MTBE were detected in the samples
from B97-1 and B97-3 at 60 and 46 ug/l, respectively. The sample from B97-4 coritained
MTBE at a concentration of 470 pg/l (Figure 3). BTEX concentrations were generally non-
detectable, with two exceptions. A low concentration of benzene was detected in boring
B97-1 (1.2 ug/l) and a low concentration of toluene (0.68 ug/l) was detected in boring B97-4.
The additives EDB and EDC were not detected.

Field measurements of DO were consistently high at all the locations, ranging from 1.6 to *
3.0 milligrams per liter (mg/l1). ORP results were all positive, ranging between 71 and

162 millivolts (mv). Analytical results for nitrate and sulfate in samples from B97-1, B97-3,
and MW-24 were also consistent and relatively high. Nitrate values ranged from 8.6 to

12 mg/l and sulfate values ranged from 60 to 66 mg/l. Concentrations of soluble iron and
manganese varied at the three locations. Low concentrations of soluble iron were detected in
borings B97-1 and B97-3 at 0.14 and 0.77 mg/l, respectively. Well MW-24 contained less
than 0.1 mg/l soluble iron. Soluble manganese concentrations at locations B97-1-and B97-3
were 0.68 mg/l and 1.4 mg/l and, respectively. The sample from well MW-24 contained less "
than 0.005 mg/l soluble manganese. :

Total alkalinity values were consistent, ranging from 330 to 370 mg/l. CO, concentrations
ranged from 12 to 35 mg/l.

t
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Monitoring Well Groundwater Sampling

To evaluate whether intrinsic biodegradation of petroleum hydrocarbons in groundwater is
occurring at the site, well MW-4 (upgradient), and wells MW-1 and MW-2 (within the
plume), were sampled for biodegradation indicators. Well MW-2 was also sampled for EDB
and EDC. The workplan stated that well MW-6 would be sampled; however, well MW-6
was inaccessible so MW-2 (former product-containing well) was sampled in its place. Well
MW-2, located about 15 feet north of well MW-6, is constructed similarly to well MW-6.

On September 17, 1997, EFW sampled the site groundwater monitoring wells according to
EFW’s standard groundwater sampling methods (Appendix A). Field measurements of
electrical conductivity (EC), DO, ORP, temperature, and pH were taken at each monitoring
well and recorded on water sample field data sheets (Appendix B). All purge water was
contained and will be properly disposed of consistent with analytical results. Site
groundwater samples were analyzed for the same biodegradation parameters as the
downgradient samples: alkalinity, CO,, DO, ORP, nitrate, sulfate, soluble iron, and soluble
manganese. These results are presented in Table 2.

Field measurements of DO were high for upgradient well MW-4 (3.3 mg/l), and relatively
low for wells MW-1 and MW-2 (0.9 and 0.6 mg/l, respectively). W&ts were
similar for wells MW-1 (152 mv) and MW-4 (174 mv). The ORP value for well MW-2 was

negative 147 (-147) mv. TIPS S

Nitrate concentrations in the site samples ranged from 0.5 to 1.9 mg/l. Sulfate concentrations
in wells MW-1 and MW-2 were 22 and 15 mg/l, respectively, lower than upgradient well
MW-4 (55 mg/l). Well MW-2 contained 1.4 mg/l soluble iron, a relatively high
concentration. Wells MW-1 and MW-4 contained less than 0.1 mg/l soluble iron. Well
MW-2 contained 1.7 mg/} soluble manganese, a relatively high concentration. Wells MW-1
and MW-4 contained 0.084 and 0.41 mg/] soluble manganese, respectively.

Upgradient well MW-4 contained the lowest alkalinity concentration at 320 mg/l. Wells
MW-1 and MW-2 contained 400 and 410 mg/l, respectively. Well MW-2 contained CO, ata
concentration of 34 mg/l. Concentrations in wells MW-1 and MW-4 were slightly lower at
26 and 27 mg/l, respectively.

Product Sampling

The workplan proposed collecting a sample of free product from site well MW-2 and from,
well MW-01 on the MSP property. However, free product has not been detected in site well
MW-2 since January 1995. A sample of product was collected from MSP well MW-01, and
a groundwater sample was collected from site well MW-2. Product encountered in MSP well
MW-01 is estimated to be less than three inches thick.

The product sample from MSP well MW-01 showed the presence of low-boiling compounds
indicative of weathered gasoline. The product appears to have relatively low concentrations
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of BTEX compounds and likely has low concentrations of MTBE, indicating that the product
has undergone transformation by water-solubilization.'# Product from this well was
previously analyzed in 1995 and was found to be primarily “fresh” gasoline, resulting from a
“recent” release.!S Because the 1995 product analysis was attempting to determine whether
the product came from a 50-year old release from the former bulk fuel terminal, the time
definition of “fresh” versus “weathered” product is relative to that 50-year time frame. The.
current product analytical results are consistent with the previous results, given the elapsed
time and the opportunity for the product to degrade further. Low-boiling compounds were
detected in the water sample from site well MW-2 indicative of the water-soluble fraction of
gasoline, including BTEX. Laboratory results of the product and water characterization are
included in Appendix C.

DISCUSSION
The following discussion addresses the main objectives of the April 1997 workplan.
Delineate the downgradient extent of MTBE and benzene in grouﬁdwater.

No significant concentrations of benzene were detected in the downgradient investigation and
the highest concentration of MTBE detected was 470 pg/l in boring B97-4. By using
reported groundwater impacts at surrounding properties and the analytical data collected in
the downgradient field investigation, the current lateral extent of groundwater at the water
table impacted by elevated benzene and MTBE concentrations has been mapped in Figure 3.
Benzene concentrations greater than 100 pg/l extend 1,100-feet downgradient from the site,
and MTBE concentrations greater than 100 pg/l extend to about 1,400-feet downgradient
from the site. Won constraints, the downgradient extent of MTBE at the
water table has not been completely defined, but is not expected to be much different than
that shown in Figure 3.

The groundwater samples used in defining the extent of MTBE and benzene in groundwater
were obtained at the groundwater table, two years apart, 1995 and 1997. We have assumed
that the 1995 data is still representative of the plume conditions, and that the 1997 data is
valid with respect to the 1995 results. Given our estimates of groundwater flow velocity
(discussed below), these assumptions seem valid.

It was not within the scope of this investigation to define any possible vertical stratification
of the plume. Research of plumes at leaking UST sites has shown that vertical chemical
stratification can exist within the plume.'® Some plumes have been shown to have long,

14 Freedman and Bruya, Inc., 1997, verbal communication.

15 Earth Tech, Final Report LNAPL Assessment and Groundwater Characterization Evaluation, Mill Sprmgs
Park Apartments, 1809 Railroad Avenue, Livermore, California, October 9, 1995,

16 Hubbard, C.E. and M.D. Einarson. “Overview of the Borden MTBE Field Experiments: Implications for
Assessing Natural Attenuation of MTBE at Real LUST Sites.” Workshop notes from Santa Clara Valley Water
District Workshop, MTBE: A New LUFT Challenge. April 25, 1997.
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narrow cores or areas with high concentrations, with the edges of the plume containing
significantly lower concentrations (more dilute). The location of the plume core is believed
to depend primarily on the geometry of the source zone and the regional groundwater
flowpath, not necessarily the location of the water table.!” This dependence on the regional
groundwater flowpath is important, because as the plume gets closer to the water supply

wells, it may be drawn downward, if there is a sufficient hydraulic connection between the

upper and lower aquifers.

A stormwater/groundwater sump is located at the base of the railroad grade separation at
North P Street. Information from staff of the Alameda County Flood Control and Water
Conservation District, Zone 7 indicated that groundwater is shallow enough during wet
winters to reach the base of the sump. Information was requested, but not received, from the
City of Livermore regarding operation and or configuration of the sump. It is unlikely that
the sump, except during the wmter influences groundwater flow in the area.

PR,

Evaluate the potential for future migration of MTBE and benzene in groundwater.

To evaluate the potential for future migration of the groundwater plume, several topics are
discussed below. First the properties of the chemicals of concern are presented, followed by
an estimate of the groundwater flow velocity, an evaluation of biodegradation, and finally the
possibility of vertical migration.

Chemical Properties

Relative to other organic compounds the ether MTBE is a recalcitrant compound, one that
does not readily biodegrade in the subsur{ace. Some studies have shown that MTBE may
begin to degrade after a period of several years and after other plume constituents have been
consumed.!8 MTBE is very mobile in soil and groundwater. MTBE is over 20 times more
water soluble than benzene, and in the dissolved-phase, MTBE migrates essentially at the
same rate as groundwater. MTBE is not believed to influence the biodegradation rates of
BTEX compounds. Benzene, a monoaromatic compound, does biodegrade in the subsurface.
Benzene migrates more slowly than MTBE and groundwater.

Groundwater Velocity

An estimate of groundwater velocity in the site area was made using site-specific
hydrogeologic data and generalized published data regarding aquifer properties. The site and

17 Hubbard, C.E. and M.D. Einarson. “Overview of the Borden MTBE Field Experiments: Implications for
Assessing Natural Attenuation of MTBE at Real LUST Sites.” Workshop notes from Santa Clara Valley Water
District Workshop, MTBE: A New LUFT Challenge. April 25, 1997,

18 Kavanaugh, M.C., Jones, K., and Eylers, H., Effects of MTBE on LUFT Remediation, Workshop notes from
Santa Clara Valley Water District Workshop, MTBE: A New LUFT Challenge. April 25, 1997.
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regional hydraulic gradient has been determined to be approximately 0.02.!9 Hydraulic
testing conducted at a neighboring property (Arrow Rertals, Figure 2) determined that the
hydraulic conductivity of the shallow aquifer was 10* centimeters per second (cm/sec). Asa
conservative measure, and to account for more permeable zones within the aquifer, when
determining the groundwater velocity, we used a conductivity value of 107 cm/sec, one order
of magnitude greater than the hydraulic testing results. The effective porosity for clayey and
silty gravels is estimated to be 20%.20 Using these values, the groundwater flow velocity in
the site vicinity is calculated to be approximately 100 feet per year (ft/yr). It is likely that
moré permeable channels exist in the subsurface and that groundwater may flow at a higher
velocity within these channels. The groundwater velocity calculated above should be
considered an average for the water-bearing zone.

Based on the known site conditions, the extent of the hydrocarbon contamination
documented in 1995 s unlikely to have resulted from a release initiated in 1994, However,
there was a release from the B&C site prior to 1990, evidenced by the high concentrations of
gasoline constituents in groundwater detected in 1990 in well MW-1 at the then DP site.
Given the calculated groundwater velocity, the hydrocarbonsg released prior to 1990 could
have traveled over 1,000 feet downgradient of the site. There is also a possibility of another
unidentified source for the hydrocarbons.

Biodepradation of Petroleum Hydrocarbons

Biodegradation, compared to other mechanisms of natural attenuation, is the major process

 that results in significant reduction of petroleum hydrocarbon mass.2! Analysis for

biodegradation indicators was conducted during this investigation to evaluate the potential

effects of biodegradation on plume migration and to evaluate natural attenuation as a forin of -

remediation. Ana_jtlcal results from the site and downeradient vicinity indicate that the
groundwater contams the essential electron acceptors to promote biodggradation

Faepa

At the site (former source area), analytical results show that acrobic and anaerobic
metabolism is occurring, Samples from MW-2, located within the plume, resulted in
decreased levels of electron acceptors (DO, nitrate, and suifate) and elevated levels of
oxidation-reduction products (soluble forms of iron and manganese). Levels of alkalinity and
CO, were relatively high. The ORP measurement was negative ( 147 mv), indicating
considerable biological activity in the plume.

o
W

¢

. K NES

19 Geomatrix Consultants. Workplan for Phasée I Invesngatzon B&C Gas Mini Mart, 2008 First Street,
Livermore, California. April 1997.

20 .S, Environmental Protection Agency. Criteria for Identifying Areas of Vulnerable Hydrogeology Under
RCRA. ,

21 Rice, D.W., and others. Recommendations to Improve the Cleanup Process for California’s Leaking
Underground Fuel Tanks (LUFTs). Lawrence Livermore Natlonal Laboratory UCRL-AR-121762, October 16,
1995,
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Areas of the plume with higher concentrations of DO (plume perimeter) are capable of
supporting aerobic biodegradation of hydrocarbon concentrations. This will control and
eventually reduce the hydrocarbon plume (except possibly for MTBE). However, there is
still a source in the form of free product, as found at MSP well MW-01. This free product
will continue to solubilize and add some BTEX and MTBE, if present, to the groundwater.

The historical groundwater analytical results for the site indicate that concentrations at the
site have decreased significantly. This decrease may be due to the combination of source
removal, source dissolution, downgradient migration, and biodegradation of the petroleum
hydrocarbons. Because site concentrations (upgradient portion of the plume) have decreased
significantly, it is not expected that concentrations detected downgradient will increase
significantly.

Vertical Migration

Because the detailed subsurface stratigraphy and the vertical distribution of the contaminants
has not been defined, limited conclusions about the potential for downward migration of
contaminants to the lower aquifer or the water bearing zones where the water supply wells
are screened can be made. The vertical migration of groundwater within the area is probably
impeded by the stratification (layering) of the subsurface alluvial sediments. However, the
upper and lower aquifers may be connected in the subsurface, because they share common
groundwater elevations,

According to the Livermore Arcade study, the CWS water supply wells are separated from

A el AT

N& dication of the VOC contamination in the upper aquﬁer migrating downward to the area
of the CWS water supply wells has been observed. This aquifer separation may also prevent
the potential downward migration of the plume from the B&C Gas Mini Mart to the CWS
water-supply wells.

If the VOC contaminant plume has not migrated downward, it is likely that the MTBE and
benzene plume will not progress downward to the lower aqulfer However, this assessment is
based on the assumption that similar subsurface conditions exist between the VOC
contaminant plume and the B&C Gas Mini Mart site; no information regarding the deep
aquifer (or aquifer separation) between the site and the CWS wells was determined during
this investigation. However, the Livermore Arcade study states that similar geologic
conditions may exist for a one-mile radius from the VOC plume area. B&C Gas Mini Mart
is within one mile from the VOC plume. Increased gradients and groundwater flowpath
changes due to operation of the well CWS #8 may increase the possibility of downward
hydrocarbon migration. Therefore, if the CWS increased their pumping rate or seasonal
pumping period, the likelihood of drawing down dissolved constituents is likely.

22 H*'GCL, Inc., Deep Groundwater Conduit Study, Livermore Arcade Shopping Center, First Sireet and South
P Street, L:’vermorq. California. December 6, 1993,
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Evaluate the potential for other sources contributing to the contamination,

Based on the analytical results of investigative work conducted at the Groth property, there is
no evidence that the property contains sources of petroleum hydrocarbons that are
contributing to the contaminant plume. The highest concentrations of benzene and MTBE on
the Groth property were detected at boring G-3 (October 1995}, located downgradient from
the source area at B&C Gas Mini Mart. .Also, in October 1995, well MW-5, located between
the source area and boring G-3, contained benzene and MTBE at concentrations 31m11ar to
those in G-3. Well MW-5 is slightly upgradlent from the Groth property.

The former bulk fuel terminal at the MSP property is the other known area that has the
potential to contribute to the petroleum hydrocarbon plume. This site stored primarily fuel
oil during the 1920°s and 1930°s. Analysis of the product from MSP well MW-01 indicates
that it is weathered gasoline that has been weathered by water solubilization. The
distribution of MTBE, which was not added to gasoline in California prior to the mid 1980’s,
in groundwater beneath the site also adds to discounting this property as being a poten‘ual
contributor. :

Groundwater condamination from two other local spill sites, the Beacon Station and Arrow
Rentals, are located cross-gradient from the site and the groundwater plume. There isno -
evidence that these sites contribute to the plume.

Evaluate the potential risk to human health resulting from the contaminant plume.

The maximum contaminant level (MCL) for benzene in drinking water is 1 pg/l. The
drinking water action level for MTBE is 35 pg/l, established by the California Department of
Health Services. Benzene is a confirmed human carcinogen. MTBE hds been classified as a
possible human carcinogen based on limited evidence.

The most likely scenario of exposuré to 'MTBE from this site would be through the
consumption of contaminated groundwater. Bésed on the estimated migration rates of the
MTBE plume along the water table, it is possible that the MTBE plume could reach the

.closest water supply well (CWS #8) within several years., Aquifer separation may impede or

even prevent the contaminant plume from impacting the supply wells. However, the lateral
continuity, thickness, or integrity of the reported aquitard is not known Even if the MTBE
plume were to reach the water sﬁi)ply wells, it may not be detected because of the long well-
screen intervals. This is due to the greater volume of groundwater without MTBE versus the
volume of MTBE-impacted groundwater that enters the well. Presently, there is no evidence

of impact to the water supply wells.
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RECOMMENDATIONS

Based on the results of this investigation and the discussions above, EFW recommends the
following actions to monitor plume migration and stabilization, and possibly reduce the
source:

¢ Continue groundwater monitoring ai the B&C Gas Mini Mart.

¢ [Install a passive product removal device (i.e.\i%l\}%(liophilic sock) in well MW-01 at the
MSP property to reduce the product source at this well and to help evaluate the amount of
free product in the subsurface. Also, even though product has not been detected in a site
well since 1995, site source control measures at B&C Gas Mini Mart should be
maintained (i.e., product removal if detected in a site well).

¢ Install perimeter monitoring well(s) in the upper aquifer between the farthest
downgradient extent of the plume and well CWS #8 to monitor plume migration toward
the well. Also, groundwater elevations in the perimeter well(s) should be monitored for
effects of extraction from well CWS #8 to evaluate the extent of hydraulic connection
between the upper and lower aquifers, if any.

» Install a monitoring well within the plume to monitor plume migration and the progress
of biodegradation. Alternatively, use the MSP well MW-01 for this purpose if product
removal is completed.

¢ Following completion of the previous recommendations, if the results warrant, it may be
desirable to investigate the possible vertical stratification of the plume in the upper and
possibly the lower aquifer, and the competence and lateral continuity of the aquitard that
reportedly separates the upper and lower aquifers in the plume area. This could involve
installation of monitoring well pairs that monitor either the upper or lower aquifers, or
both, to determine the potential for the plume to migrate downward. This could also
include multiple, depth-discrete groundwater sampling of either the upper or lower
aquifers, or both, and detailed stratigraphic analysis of the subsurface conditions.
Because of the risk of drilling through the aquitard and the considerable additional costs,
these tasks should be performed in a phased approach.

Because of access constraints in the area of the plume perimeter, the specific locations of the
recommended perimeter wells cannot be determined at this time. Negotiations with the City
of Livermore and surrounding private property owners will need to be made prior to
proposing well locations.
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Table 1
Historical Groundwater Analytical Results
B&C Gas Mini Mart
Livermore, California
Well Sample TPH-G Benzene Toluene  Ethylbenzene Xylenes MTBE
No. Date (mg/L) (ug/L) (ug/l) (ug/L) (ug/L) (ug/L)
MW-1 Aug-90 24 1,300 1,360 400 2,700 NA
QOct-91 2 430 170 100 290 NA
Jan-92 1 200 120 30 150 NA
May-93 0.96 66 8 41 90 NA
Sep-93 1.9 3t 118 34 112 NA
May-94 10 690 1,100 340 1,260 NA
Aug-94 13 290 690 120 670 NA
Nov-94 19 400 770 230 130 NA
Mar-95 6 900 100 980 740 NA
Jun-93 24 210 380 53 230 13,000
Sep-95 7.8 69 1,300 220 1,200 2,000
Feb-96 0.12 4.2 14 4.7 5.6 14
Feb-97 NS* NS+ NS#* NS* NS* N§*
MW-2 Jun-94 290 18,000 36,000 4,600 26,000 NA
Aug-94 NS#* NEG*+* NS** NS+ NE*+* NA
Nov-94 NE** NS** NS*#* NS** NS#* NA
Mar-95 NS#H* NS** NG*+ NS** NG** NA
Jun-95 25 2,300 3,400 720 3,100 16,000
Sep-95 NS** NS** NS** NS** NS** NE*#*
Feb-96 57 2,500 650 3,700 3,100 6,500
Feb-97 20 860 1,500 480 1,000 1,300
MW.-3 Jun-94 11 640 580 270 790 NA
Aug-94 41 1,600 2,300 330 1,800 NA
Nov-94 18 8,000 10,000 900 5,000 NA
Mar-93 44 1,600 1,300 5,000 6,600 NA
Jun-95 15 600 1,900 490 2,600 4,200
Sep-95 8 710 1,100 180 870 2,700
Feb-96 13 260 200 200 1,100 1,500
Feb-97 11 260 350 170 600 A0
MW-4 Jun-94 0.81 12 25 <(.5 22 NA
Aug-94 0.85 37 51 9.5 35 NA
Nov-94 1.7 116 110 5.8 58 NA
Mar-95 1.3 180 8 52 77 NA
Jun-95 ND 3 1 ND 1 ND
Sep-95 <0.05 0.69 <0.5 <0.5 <0.5 2.5
Feb-96 87 <Q.5 <0.5 <0.5 <0.3 <0.5
Feb-97 <0.05 <(.5 <0.5 <0.5 <0.5 29
MW-5 Oct-95 120 16,000 26,000 3,100 15,000 39,000
Feb-96 47 3,400 4,200 860 4,100 20,000
Feb-97 28 1,300 1,500 480 1,000 2,200
MW-6 Oct-95 110 9,900 22,000 3,200 17,000 47,000
Feb-96 23 2,000 460 2,900 2,600 6,300
Feb-97 12 450 780 200 590 790
mg/l ='milligrams per liter NA=not analyzed
TPH-G = Total Petroleum Hydrocarbons as Gasoline NS=not sampled  * = well inaccessible ** = floating hydrocarbon present
MTBE = Methyl-tert-butyl Ether ND = not detected above reporting limit, limit not available
TABNCQUOHCORRES\Hstgwchm.xls EINARSON, FOWLER & WATSON



Table 2
Groundwater Analytical Results
B&C Gas Mini Mart
Livermore, California
Location 1997 Downgradient Investigation Borings Vintner's Sq. Site Wells T
Sample Identification B97-1 B97-2 B97-3 B97-4 B97-5 MW-24 MW-1 MW-2 MW-4
Parameter Units 9/8/97 9/9/97 9/9/97 9/10/97 9/10/97 9/17/97 9/17/97 9/17/97 9/17/97
General Chemistry ’
Alkalinity, total mg/l 350 - 370 - - 330 400 410 320
Carbon Dioxide mg/l 35 - 2 - - 17 26 34 27
Dissolved Oxygen mg/l 3.0 2.0 29 20 - 1.6 0.9 0.6 33,
Electrical Conductivity umhos/cm 970 950 940 950 - 793 920 930 755
Tron (soluble) mg/ 0.14 - 0.77 - - <0.10 <0.10 1.4 <0.10
Manganese (soluble) mg/l 0.68 - 1.4 - - <0.0050 0.084 1.7 0.41
Nitrate mg/l 8.6 - 8.8 - - 12 13 0.50 1.9
O-R Potential my ga! 75 139 162 - 140 152 -147 174
pH std. units 7.3 7.3 7.3 7.3 - 7.2 7.3 7.1 7.2
Sulfate mg/1 66 - 60 - - 6l 22 15 55
Temperature deg. C 229 20.0 21.0 19.8 - 20.3 215 20.8 20.2
Turbidity NTU 451 >999 >999 >999 - 606 273 88 44
Petroleum Hydrocarbons, U.S. EPA Method 8G15M/8020
TPH-G ug/l <50 <50 (51) <50 (58) <50(340) <50 <50 - - -
MTBE ug/l 60 <5.0 46 470 <5.0 <5.0 - - -
Benzene ug/l 1.2 <0.50 <0.50 <0.50 <0.50 <0.50 - - -
Toluene ug/l <0.50 <0.50 <0.50 0.63 <0.50 <(.50 - - -
Ethylbenzene ug/l <0.50 “1.50 <0.50 <0.50 <0.50 <0.50 - - -
Xylenes ug/l <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - - -
Volatile Organic Compounds, U.S. EPA Methods 8010 and 504
1,2-Dibromoethéne (EBD) ug/l <0.01 - <0.01 - - <0.01 - <0.01 -
1,2-Dichloroethane (EDC) ug/l <0.50 - <0.50 - - <0.50 - <0.50 -
umthos/em - microohims per centimeter at 25°C TPH-G - totai petroieum hydrocarbons as gasoline, EPA Method 8015M.
mg/l - milligrams per liter (ppm) MTBE - methyl-tertiary-butyl-ether
O-R - oxidation-reduction 0 Hydrocarbons found in the gasoline range are uncharacteristic of a gasoline standard.
mv - millivolts I£ the hydrocarbons were quantified using gasoline's response factor, concentration would equal
NTU - nephelometric turbidity units the value given in parentheses.
ug/l - micrograms per fiter (ppb) Dashes present where data was not requested or not collected due to insufficient sample volume.
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APPENDIX A

INVESTIGATION METHODS

SOIL. CORING

EFW subcontracted Precision Sampling, Inc. (PSI) of San Rafael, California, to drill soil
five borings using direct-push methods (i.e., Enviro-Core). PSI’s hydraulic soil-sampling
rig collected continuous soil cores to a depth of 55 feet at two of the boring locations
(B97-1 and B97-5). At three locations B97-2 through B97-4), the drive casing, with a
watertight drive point seated in the tip, was advanced to a depth of 55 feet, and no soil
core was collected.

The Enviro-Core system consists of a small-diameter drive casing (2-3/8-inch diameter)
and an inner sample barrel (1.75-inch-diameter) that are simultaneously advanced using a
percussion hammer and vibrator. Continuous soil samples (core) are collected in a
butyrate liner (plastic) inside the inner sample barrel. After being advanced three feet,
the inner sample barrel (with internal liner) is retrieved and the liner removed, while the
drive casing is left in place to maintain the integrity of the borehole and act as a
conductor casing. The sample barrel is then re-loaded with a new liner, re-positioned at
the bottom of the drive casing, and advanced an additional three feet. The process is
repeated until the desired coring depth has been obtained. The outer drive casing is not
withdrawn until the boring is advanced to its total depth, thereby preventing cross
contamination of deeper soil samples.

Soil core was logged by an EFW geologist under the supervision of a California state-
certified engineering geologist. The Unified Soils Classification System (USCS) was
used for logging the soil core. Hydrostratigraphic profiles (boring logs) are included in
Appendix B. In general, at each location borings were advanced 55 feet below ground
surface, temporary polyvinyl chloride (PVC) casing was installed, the drive casing was
withdrawn, and a groundwater grab sample was collected from the temporary PVC
casing (described below). The boring was then grouted from the base of the boring to the
ground surface as the temporary casing was incrementally removed.

GROUNDWATER SAMPLING

To further evaluate the presence petroleum hydrocarbons in the downgradient vicinity,
groundwater grab samples were collected for analysis from the borings. Samples were
collected from within the temporary PVC casing using a steam-cleaned, small-diameter,
stainless steel bailer, and immediately transferred to appropriate pre-preserved containers.
Groundwater samples collected from monitoring wells were not collected as grab
samples. The monitoring wells were purged using a submersible pump until three casing
volumes were removed or field parameters stabilized. Groundwater samples were then
collected using a disposable teflon bailer, and immediately transferred to appropriate pre-
preserved containers. Samples were stored in coolers at approximately 4°C and
transported to the analytical laboratory under appropriate chain-of-custody



documentation. Groundwater samples that were collected for analysis of soluble metals
were filtered in the field with a 0.45-micron (um) filter, prior to preserving the sample.

Field measurements including dissolved oxygen (DO), electrical conductivity (EC), pH,
temperature, and turbidity were collected using a Horiba water quality meter. Oxidation-
reduction potential (ORP) measurements were also collected using a hand-held probe.
Water Sample Field Data sheets are included in Appendix

LABORATORY ANALYSIS

Chromalab and Clayton Environmental Services of Pleasanton, California performed the
groundwater chemical analyses. Friedman and Bruya, Inc. (FBI) of Seattle, Washington
performed product analysis. The above labs are certified by the state of California.
Analyses were conducted within specified hold times and met laboratory quality control
standards. The product and water samples analyzed by FBI were analyzed using
capillary gas chromatography (GC) with a flame ionization detector (FID) and electron
capture detector (ECD).
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FROM :1ZONE 7 WATEF RGENCY 24 A0 ST7LT

- =T - et T Nt T e Rt e M R

ZONE 7 WATER AGENCY

5597 PARKSIDE DRIVE, PLEASANTON, CALIFOANIA 8458B.5127 PHONE {510} 484-2600 X235

FAX {B10) 462.3814

[DRILLING PERMIT APPLICATION|

A
m lAslexmom. a Nmr\f- n aﬁ el se.e_me) APN
Caiifornia Courdunetw Source . Accuracy® ¢
CCN fr. CCE ‘h.
APN

Phoneﬂ -
Aadress ﬁﬁ%% %{M—up ?‘ 5

City

TYPE OF PROJECT

iall Construction
Cathoadic Pratection
Water Supply
Monitoring

‘Geotechnics! Invasiigalion
Genery O
Comntamimnation &
Wall Dastruction ol

)(m L)

PROPOSED WATER SUPPLY WELL USE

O

wNaw Domestic ™ Replacernent Domestic
Municipal ) lerigation E
Induatrial ] Other —
DRILLING METHOD:
Mud Rotary O  Air Rotery T Auger
Cable 0 owmer  X(Diceck m«.k\

aRILLER'S LicensE No. (BT~ (36287

| hereby agrae to comply with all requirements of tnis permit and
Alsmeda County Ordinance No, 73-88.
®

oo ,
T Ve B ot

PERMIT NUMBER
WELL NUMBER

|FOR OFFICE USE]

97445

|

PEAMIT CONDITIONS

Circiad Permit Requirements Apply

GEMNERAL

1. A psrmit application shouid be submitted 80 85 10 armive At tha
Zone 7 office five days prict to proposagd starting date,

2, Submit 1o 2one 7 within 80 deys afisr complation of parmutias
wark the original Dapartmant af Wataer Resources Water Wali
Drillere Report or equivelent for well projects, <= aritiing iaps
and location sketch for gectachnical projscta.

3, Permit is void if project not begusn within 86 deys of approva:
date.

WATER SUPPLY WELLS

1. Minimum surface seal thickness is two inches of comean: grew”
placeo by tremis.

2, Minimum zeal depth is 50 feat for municipsi Bnd INGustr !
waolls or 20 feet for comestic and mpatian wells uniess &
lssser depth ig specially upproved.

GROUNDWATER MONITORING WELLS INCLUDING

PIEZOMETERS

1. Minimum surface sest thicknees is two inches of cament grsut
placed by tremia.

2. Minimum saal depth for monitoring walls 15 the maxirmurm
gapth practicebis or 20 feeat.

GEOTECHNICAL. Backfill bore hole with compected cutungs or

hegvy bentonite and upper 1wo fast with compactad materigi, in

areas of known or suspesied conigmination, tremied samen,
grout shall be used in piace of compected cuttings.,

E. CATHODIC. Fill hole above #node zene with concrets placed by

WELL PROJECTS ) tremie. '

Drill Holo Dismeter — Maxn;num f F.  WELL DESTRUCTION. Ses stisched.

Casing Diamatar —_—n Depth - G, SPECIAL CONDITIONS

Surface Seel Dapth [ | ¥ Number
GEOTECHNICAL PROJECTS A

Number of Borings Maximum

Hole Dismetar %E QE in. Depth _5_0_&.
ESTIMATED STARTING DATE q 3 q
ESTIMATED COMPLETION DATE ;i} G}é"l Approved Dete 15 Bug 97

Wyman Hong

1013998
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EINARSON
=TOWLER & WATSON WATER SAMPLE FIELD DATA

LOCATION: -_L-lvgzrmore  Cai SAMPLE ID: £41-|

PROJECT NO: B/‘/ C L SAMPLED BY: . _ Tl FANDER S

LENT Nave: BE L Gts Mini MArT REGULATORY AGENCY: ALAMEPA (0. E44 S l
SAMPLE TYPE:  Ground Water -7 Surface Water — . Leachate ——  Treatment Effiuent — . Other —
CASING DIAMETER (ID-inches). 34 1+ 2 __ 4 45 6 __ 8 __ Other ___

Gallons per linear foot: (0.02)  (0.04) (0.17) (0.66) (0.83) (1.5 (2.6)

DEPTH TO WATER (feet): .7 e 159S 48ca cuaTeD PURGE (gal):

DEPTH OF WELL (feet): ACTUAL PRE-SAMPLING PURGE (gal):
VOLUME IN CASING (gal): - ACTUAL POST-SAMPLING PURGE (gal)y —
PURGE:
Purging Equipment (depth of intake from TOC): Submersible Pump Well Wizard ___ PVC Bailer ___
5SS Baifer Tefion Bailer PVYC Hand Pump Other

Purge Water Containment:
FIELD QC SAMPLES COLLECTED AT THIS WELL (Equipment or Field Blank):

Time Volume Temp. (um%c%/cm pH Color Turbidity
(2400 Hr) (gal) ("F} @ 25°C) {units) {(visual) {visual) Observations

L/M%/( gmb gmm/mdm//w ragale Collecte

|
l
)
|
|
|
F
1

DATE
SAMPLE:
Sampling Equipment (depth of intake from TOC): Submersible Pump Well Wizard _____ PVC Bailer
SS Bailer _\~" Teflon Bailer PVC Hand Pump Other

Time Volume Temp. E.C. pH D(BSSOIVEd Color Turbidity
(2400 Hr) (gal) (e Uzhoslom  (units) (oo (Vistal) (NTU)

M4~ z22.4 g0 128 _3.0 b 45/
Sheen O/ 4o POR~  OEP 7/ mn/ g8 97 DATE

REMARKS: -FIU d ey l’)wdi i1 P %u Y%V/Ié-&b.

mNoms\samplingvwirsmp. dist

1
SIGNATURE: 4//?%“4%7——"' Date: 7-8-97 ]



T mm— L INARN OSSN WATER SAMPLE FIELD DATA

= FOWLER & WATSON

LOCATION: Liverzrmoee CaA SAMPLE ID: b77-2-
PROJECT NO: — B /T / SAMPLED BY: __J-4« FAADER S

LENT NAME: -BE G s Minu Maea REGULATORY AGENCY: ALAMEDA (0. &4+ S
SAMPLE TYPE:  Ground Water A" Surface Water —— Leachate ——  Treatment Effluent —.. Other —
CASING DIAMETER (ID-inches):  3/4 1+ 2 ___ 4 45 6 __ 8 __ Other

Gallons per linear foot: {0.02) (0.04) (0.17) (0.66)  (0.83) (1.5) (2.6)

o2 i /
DEPTH TO WATER (feet): 34.9° ¢ 0742 7.997 cALGULATED PURGE (gal):

DEPTH OF WELL (feet). : ACTUAL PRE-SAMPLING PURGE (gal): -
VOLUME IN CASING (gal). ACTUAL POST-SAMPLING PURGE (gal):
PURGE: _
Purging Equipment (depth of intake from TOC): Submersible Pump Well Wizard PVC Bailer
SS Bailer Teflon Bailer PVC Hand Pump Other

Purge Water Containment:
FIELD QC SAMPLES COLLECTED AT THIS WELL (Equipment or Field Blank):

Tme  Volume Temp. =0y pH Color Turbidity
{2400 Hr) (gal) ('F) @ 25°C) (units} {visual) (visual) Observations

No /MI?/C — gnzb gnﬂwﬁww vgole Callected

DATE
SAMPLE:
Sampling Equipment (depth of intake from TOC): Submersible Pump Well Wizard PVC Bailer
SS Bailer _\~" Teflon Bailer PVC Hand Pump Other
. E.C. Dissolved -
Time Volume Temp. pH Color Turbidi
(2400 Hr) (gal) 3 (W™ (units) Cayasn (visual) (NTU)ty
Q150 — 20.9 950 732 207 [t 2997
Sheen HONE—  oger 2L opP 1S mve -7 727 DATE

.

m:Voms\sampling\wirsmpl, dsf

rREMARKS: LA Mvesure mends itk _4he 1tV ibel .

SIGNATURE: W/LW Date: 7 7 77



= EINARSON WATER SAMPLE FIELD DATA

— FOWLER & WATSON I
LocaTioN: _L-Wgzrione  Ca SAMPLE ID: B77-3
PROJECT NO: —BA( /T / SAMPLED BY: __J.4-- PAMDER S

LENT NAME: B2 C Gds Mini MaeT REGULATORY AGENCY: ALAMERA (0. E44 S .
SAMPLE TYPE: Ground Water >__ Sl Surface. Water —— Leachate —— Treatment Effluent ——  Other — _
CASING DIAMETER (ID-inches): a4 1v" 2 4 _ 45 6 8 Oter

Gallons per linear foot: (0,02) (0.04) (0.17) (0.66} (0.83) (1.5 (2.6}

- 7 -
DEPTH TO WATER (feet): 38.1"@ (115 7797 cALCULATED PURGE (gal):

DEPTH OF WELL (feet). ACTUAL PRE-SAMPLING PURGE (gal):
VOLUME IN CASING (gal): ACTUAL POST-SAMPLING PURGE (gai):
PURGE:

Purging Equipment (depth of intake from TOC): Submersible Pump Well Wizard _____ PVC Bailer _____
5SS Baiter Tefion Bailer PVC Hand Pump Cther

Purge Water Containment;
FIELD QC SAMPLES COLLECTED AT THIS WELL (Equipment or Field Blank):

E.C.

(2400H) (g (R (@hosem

1
1
MO /MN/)/C ﬁr/b GA purd ot gfm Callecte i
i
|

Time Volume Temp. pH Color Turbidity

{units) {visual) (visual) Observations

DATE
SAMPLE: l
Sampling Equipment (depth of intake from TOC): Submersible Pump Welt Wizard ____ PVC Bailer
SS Bailer _\~"_ Teflon Bailer PVC Hand Pump Other
Time Volume Temp. (umhoCs/cm pH Dé)i?fg"é%d Color Turbidlty
(2400 Hr) (gal) ¥ @25C) (units) (ppM) (visual) (NTU)
17320 — 240 950 732/ 2.4¢9 brn = >34
REMARKS: éh,dﬂ' WAL AGALY L lmﬁ 1tk 7%{ 7%3// ba 1
SIGNATURE: /4Z/ \'Iu/j/l g7 oate: 2777 ]

m:Norms\sampiling\wirsmpl.dsf ‘ ﬁ I



= F(%WCE?QD:&J I\?VATSON WAITER SAMPLE FIELD DATA

LocaTion: _Ltvgemoge  Ca samptEp——L27 /- 4
PROJECTNO: BN /D] SAMPLED BY: __J-4- PAMDER.S

LENT NAME: B2 C Gdts Miny MaeT REGULATORY AGENCY: ALAMEDA (0. £ S
SAMPLE TYPE:  Ground Water ~_ Surface Water ——  Leachate — Treatment Effuent —__ Other - —
CASING DIAMETER (ID-inches): 314 1+~ 2 4 45 8 8 Other

Gallons per finear foot:  (0.02)  (0.04) (0.17)  (0.66) (0.83) (1.5) (2.6)

7
DEPTH TO WATER (feety: 122" & 0US 9:(057 CALCULATED PURGE (gal)

DEPTH OF WELL (feet): ACTUAL PRE-SAMPLING PURGE (gal); -
VOLUME [N CASING (gal): ACTUAL POST-SAMPLING PURGE (gal):
PURGE: '
Purging Equipment (depth of intake from TOC): Submersible Pump Well Wizard PVC Bailer
85 Bailer Teflon Bailer PVC Hand Pump Other

Purge Water Containment:
FIELD QC SAMPLES COLLECTED AT THIS WELL (Equipment or Field Blank)

Time Volume Temp. (um%c?s' em pH Color Turbidity

{2400 Hr) {gah (°F) @ 2§/C) {units} {visual) (visuah) Observations

Mo furge= b groenrd .. gavgole Collect

m.Uorms'LsampImglempLds-'

.
¢

DATE
SAMPLE:
Sampling Equipment (depth of intake from TOC): Submersible Pump Well Wizard PVC Bailer
SS Bailer _\—"_ Teflon Bailer PVC Hand Pump Other
Time Volume Temp. E.C. pH Dissalved Color Turbidity.
(2400H)  (gal) (P Ughoslm  (nits) e Geuah (NTOY
0715 - 9.6 950 1.8 7..0] brn >999
sheen MO 4o MO0, 0P pZ W 9-10-97 DATE
REMARKS: = uld e asumrye mmd‘@ Wi th '/ﬂ,{ 7/‘/ZV / pr X
SIGNATURE: 7%/?%//44%%— Date: 7 /077

B
I T,



_;:; (n): w CERRD g) WATSON WATER SAMPLE FIELD DATA

LOCATION: L-IU#’?ZM(?@E' Cax SAMPLE ID: 5677'_5- I
PROJECT NO: BN [0/ SAMPLED BY. T2 PAAIep <

LENT NAME: -BEC Gds Minui Mo REGULATORY AGENCY: ALAMEPA (0. M S I
SAMPLE TYPE: Ground Water A~ Surface Water ——  Leachate —— Treatment Effluent ——  Other —_
CASING DIAMETER (ID-inches): 34 1 _\é 2 4 45 58 omer I

Gallons per linear foot: (0.02) (0.04) (0.17) (0.66) (0.83) (1.5 (2.6

o f F ﬂ
DEPTH TO WATER (feet): -~ 2 1. 139 1} cuiatep purce (gal):
DEPTH OF WELL (feet): ACTUAL PRE-SAMPLING PURGE (gal):
VOLUME IN CASING (gal): ACTUAL POST-SAMPLING PURGE (gal):

PURGE:

Purging Equipment (depth of infake from TOC): Submersible Pump Well Wizard PVC Baijler
SS Bailer Teflon Bailer PVC Hand Pump Other

Purge Water Containment:
FIELD QC SAMPLES COLLECTED AT THIS WELL {Equipment or Field Blank):

Time  Volume  Temp. (umE c‘f om pH Color Turbidity
(2400 Hr) (gal) (°F) @ 25C) (units) (visual) (visual) Observations

NO /w?/c/ ﬁmb sendnaton . éﬁmf;mﬁe Collected

SAMPLE:

Sampling Equipment (depth of intake from TOC): Submersible Pump Well Wizard PVC Bailer
S8 Bailer A" Teflon Bailer PVC Hand Pump Other

Ti E.C. H Dissclved
ea00H) @ e (umiosiom  (units) N C I Tur\ribT'E:'ty

1400 — m M M iz Lrr7
Sheen _ AWM ogor SOPL- 0P A qT-10-97 DATE

REMARKS: -F !L[ cf AL A4S l’}tﬂd‘@ i i'ﬁt 7%( '/7%9//'4%@‘

SIGNATURE: ,,7_[/%”/!/’(W/ Date: 71097 l

| !
mVorms\sampling\wirsmpl. dsf él



= EINARSON

 ocation: _LAvERMopE” CFAT sampie o —MN -1
ROJECT NO: BN A0 _ SAMPLED BY: %M
[l yTnave BAC (ap M Mate REGULATORY AGENCY:
SAMPLE TYPE:  Ground Water =" Surface Water ——  Leachate —— Treatment Effuent ——  Other
l:ASING DIAMETER (ID-inches): 34 __ 1 _ _ 2+~ 4 __ 45__ 6 __ 8___ Other .._
Galfons per linear foot: (0.02) (0.04) (0.17)  (0.66) (0.83} (1.8 (2.6)
DEPTH TO WATER (feet): — 2520 CALGULATED PURGE (gal): 2400 # ZZ_"/
| DEPTH OF WELL (feet). T3S ACTUAL PRE-SAMPLING PURGE {(gal): 2
VOLUME IN CASING (gal): E 7.5 ACTUAL POST-SAMPLING PURGE (gal): —e——"
URGE:
. . N
urging Equipment (depth of intake from TOC). Submersible Pump ?’Lﬁ Well Wizard PVC Bailer
5SS Bailer Teflon Bailer PVC Hand Pump Other
I9urge Water Containment: f“:" C’ u\_. A V. |
ZIELD QC SAMPLES COLLECTED AT THIS WELL (Equipment or Field Blank): — /
Time Volume T(Pf;?‘& (um%n-o%fcm DH) (Colorl) Turb:cnty &Df)i‘l.ﬂ.—w
(2400 Hr) (gal) @ 25°C) {units visua ervations
" 1257 .S 95D 435 rwa _ﬁ. A%~ GREF
254 ? 213 6o 73l C;rg. 776 13% w33
B2 \2  Z(2 ‘Eﬂ& (2 1S% w _[4
RNk TAR gﬁ% 173 098 W /b4
%10 70 202 54%4:&_' 0-9F 16
l 2ty 25 212 BHd2 w_ % 4 0.9y %I
I (M9 DATE
tAMPLE
ampling Equipment (depth of intake from TOC): Submersible Pump - JWell Wizard PVC Bailer
SS Bailer Teflon Bailer PVC Hand Pump _____ Other JI‘:‘:FZ. b [ev
E.C. }? 2%~ Dissolved .
' Time Volume Temp. Coior Turbidi
| (2400 Hr) (gal) CHC. (‘gg%sgm (Ut %}Q?ne)" (visual) v
s 2.8 RO Sy 273

' Sheen AAIE-EZ— Odor Muwh ODdov 67/ /”L/?q/ DATE

iEMARKs; ﬁ@@é@?aﬁ, ,-/§2 f{%‘bc«, all olla o %/a.mtfu’j
i

\ AT PN J.
J«w{_\’u\“(’ r\/"""— Date: 7,//47&,4‘

DA
At

IS[GNATURE:

Iﬂws\sampnng vwirsmpl. dsf

N
"4




— EINARSON WATER SA
= FOWLER & WATSON MPLE FIELD DATA
LOGATION: —LAVE¥ Mgbé  CA SAMPLE ID: MW
PROJEGT NO: BAL (DI SAMPLED BY: %
S arnave: 2R C @A My MarT REGULATORY AGENCY: : S
SAMPLE TYPE: Ground Water l Surface Water —— Leachate -—— Treatment Effluent ——  Other ——
CASING DIAMETER (ID-inches).  3/4 1 _ 2 __ 4 _\{ 45  6___ 8__ Other ___
Gallons per linear foot. (0.02) (0.04) (0.17) {0.66) (0.83) (1.5 (2.6)
DEPTH TO WATER (feet): oZ. %”{: CALCULATED PURGE (gal): ".{{-Sjﬁ( =3 (
DEPTH OF WELL (feet): —— 5:3;’ AS C AGTUAL PRE-SAMPLING PURGE (gal), - =17
VOLUME IN CASING (gal): 15,1 qf“*v ACTUAL POST-SAMPLING PURGE (gal): -
PURGE:
Purging Equipment (depth of intake from TOC): Submersible Pump é Well Wizard ___ PVC Bailer
SS Bailer _____ Teflon Bailer ___ PVC Hand Pump Other
Purge Water Containment:
SIELD QC SAMPLES COLLECTED AT THIS WELL (Equipment or Field Blank):

Time Volume Temp (um%t%lcm pH Color Turbidity 8’2 W
{2400 Hr) {gal) {units} (visual) {visual) Observaticns
sel b 23 .a to 7.zl cloodyyy 7S 2.0
et t  21.%¥ $22 F1% L@Aﬁw 1<~ o.dd  —277

o\ 12 21-4 B3C FlL W 5D 0.3 -210
s 1T Z21.4 2b. 2/Y 078 —HD

K4
40%. 22 2!/ IS

2

217
7.12

0.5 —/4%
024 -/42

~/

612 B2 2 .
I 16 231 7.0 %24 7.4 /.42 0.ES /8]
b Y2 z1.0 %2> Y ¢ 35 oS -142
|_162] 2(-0 23 F/R Uy 3 O.SS /9P
SAMPLE: ~
Sampling Equipment (depth of intake from TOC): Submersible Pump ______ Welf Wizard PVC Bailer

SS Bailer _____ Teflon Bailer PVC Hand Pump Other _D%p ,é,‘-& /L/

.C. Dissolved -
a0 el TR o (s cfé‘é?ne)?‘ Gaony ToEeY
1425 N\ zo8& 730 7K /02 &8
Sheen l&lﬂh&z_ Odor 5—[[@' 9 UﬂJfOC&wé 55@‘/ : 7//1',/0,?’ DATE

REMARKS: ﬂluvm in_+fo /"/0 P = — /(S

 banbe M she JMW

SIGNATURE: - C/W Date: 4 /7 ¢7
/_V

forms\sampling\wirsmpl.dsf



EINARSO
=" SIVER & WATSON WATER SAMPLE FIELD DATA

I_ocpmon: % éﬁcﬁfﬁ (A SAMPLE ID: J:’_y ;i T o
CT NO: SAMPLED BY: andus / E. [ Aneder
l-:aR Qﬁ ave: BA C G MM Aalr REGULATORY AGENCY: Alameda @. EHS
SAMPLE TYPE:  Ground Water lé Surface Water —— Leachate —— Treatment Effiuent — —  Other ——
I:ASING DIAMETER (ID-inches):  3/4 __ 1 __ 2 ___ 4/ 45__ B__ 8__ Other __
Gallons per linear foot: (0.02) (0.04)  (0.17) (0.66) (0.83) (1.5 (2.6)
I DEPTH TO WATER (feet): Sl-le | CALCULATED PURGE (gal): 3 wl=® 57
DEPTH OF WELL (feet): £7.15 — ACTUAL PRE-SAMPLING PURGE (gal): _Jni_
VOLUME IN CASING (gal): _4,0 ACTUAL POST-SAMPLING PURGE (gal): _,.:/_.
URGE:
iurgmg Equipment (depth of intake from TOC): Submersible Pump 5q Q’g Well Wizard _____ PVC Bailer ______
SS Bailer _____ Teflon Bailer PVCHand Pump ___ Other ________
urge Water Containment: 65:;:«,\ WA
ZIELD QC SAMPLES COLLECTED AT THIS WELL (Equipment or Field Blank): el
E.C.
l (2;4r(|jjr8e } V(()Iume Temp (v %gl (unlts (825);') I:E:::IT)WMU Observations
g 70"\ %ﬁ 7% aye, 266 ‘\ o.¢.l.
| 5 e 5% i1z iy, 7 T
220 143
I A 25 204 s 477 WO 3.0\ 1o Y
WML 20 705 BOM 427 4% 2.9b6 (44
i S 4o 704 b . A clo s 250 1Y
i ys 120.0_ §0A 420 29 725 Wi~

1 (40 50 70.3 09 F22 Cloudhy dp 245 189
\5%55 20.% %01 %422 [(audt?“ 525 220 K (#Y

EAMPLE: / L 9/i7/9%
ampling Equipment (depth of intake from TOC): Submersible Pump-ﬂq_g Welf Wizard PVC Bailer
SS Bailer Teflon Bailer PVC Hand Pump Other bewler
r E.C. Dissolved
Time Volume Temp. pH Color Turbid
(2400 Hr) (gal) Ty ¢ WGy (units) Oxygem%/(__ (visual) o)
200 .~ 0.2 4855 120 |pa< 45391 4
l Sheen MM_J_ Odor ;/ﬂﬁ\&;'—_/ (7/ [ 4'/ 7/7"' DATE

EMARKS 2&5‘2\& OQD 7 0?7 /‘(AVLL)/A, a, D-Pb\b/ D».fam.m[ws

l;|GNATURE: Y ;Cjt (‘[ ‘4\00\. Q {‘3/'/“"-—\— Date: _/ / )’1”/ 41'
Immmgmmm




EINARSON
— FOWLER & WATSON

-_—

WATER SAMPLE FIELD DATA

ocaion: _LVermote Aiiabe

SAMPLE ID: M W i ZLI

BNC D

L |
SAMPLED BY: _1/.- Panders

PROJECT NO:
-
T nave PRC (s Mot Mg REGULATORY AGENCY: 0 €
SAMPLE TYPE: Ground Water a<"-  Surface Water —— Leachate —— Treatment Effiuent —  Other —-
SASING DIAMETER (ID-inches): 34 1 __ 2 " 4 __ 45 ___ 6__ 8__ Other .__
Gallons per linear foot: {0.02) (0.04) (0.17) (0.66) (0.83) (1.5 (2.6)
DEPTH TO WATER (feet): 28. ?( CALCULATED PURGE (galy 3 vel = Z3
DEPTH OF WELL (feety: —B2:19 sofd e AcTUAL PRE-SAMPLING PURGE (gal) — &2
VOLUME IN CASING (gal): 42 ACTUAL POST-SAMPLING PURGE (gal).
PURGE: ’
Syrging Equipment (depth of intake from TOC): Submersible Pump 90 Well Wizard PVC Bailler
SS Bailer Teflon Bailer PVC Hand Pump Other
Byrge Water Containment: _ 55 ? L/;)h_a DA
ZIELD QC SAMPLES COLLECTED AT THIS WELL (Equipment or Field Blank): __/Ao#te -~
Time Volume  Temp. Pl pH Color Turbidity
(2400 Ky (g FTe  “ORsEr (units) (visual) Ldsualy Observations
o = S Jod  +5Y 23S G- brwen TR AP
Mss 9 70.6 S0 FZE _qey, 124 okfL> (XS
9% \Z _ 70.b @Y DL deewr G5
ook 18 209 %36 29 _(lgwe %5
0wos 20 720.% M 455 clear. _SE 2
ol s 2ot 847 7.29 Mar _&B oz L2
11 l?l 1% DATE
SAMPLE:
Sampling Equipment (depth of intake from TOC): Submersible Pump Well Wizard PVC Bailer
SS Bailer Teflon Bailer PVC Hand Pump Other ]ng__ b ler
i E.C Dissolved .
! Time Volume Temp. y pH Color Turbidi
(2400 Hr) (gal) (Fy  (MINONE™  (units) VL gy (isual o)
1020 — 7pz A3 2232 2Z.l6 Cloc~  £D6
sheen P ogor flome s 9/ f?"./ . DATE

I

AN 0'({‘1\1\/ Rarina E/'{:L;/_"jn

remarks: -OLP = (YD : P[o.r'

&
=

[

A

L

SIGNATURE: _ﬁég{,\

Date:

1(1#9

A |
A @MQ{AM

farmsisamphng\wirsmpl.dsf



APPENDIX C

CERTIFIED ANALYTICAL REPORTS



I ——

CHROMALAB, INC.

#____

Environmental Services (SDB)
September 16, 1997 Submission #: 9709109
EINARSON GEOSCIENCE INC
Atten: Jennifer Panders

Project: B & C GAS MINI MART Project#: BNC 101
Received: September 8, 1997

re: One sample for Gasoline BTEX MTBE analysis.
Method: SW846 8020A Nov 1990 / 8015Mod

Client Sample ID: B97-1

Spl#: 146702 Matrix: WATER
Sampled: September 8, 1997 Run#: 8623 Analyzed: September 13, 1997
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L} (ug/L) (ug/1.) (%)
GASOLINE N.D. 50 N.D. 91 1
MTBE 60 5.0 N.D 105 1
BENZENE 1.2 0.50 N.D 94 1
TOLUENE N.D. 0.50 N.D 93 1
ETHYL BENZENE : N.D. 0.50 N.D 92 1
XYLENES N.D. 0.50 N.D 90 1

= ///Jf ey Y porr T
Kayvan Kimyai Marianne Ale¥ander

Chemist Gas/BTEX Supervisor

415-843-3815
1220 Quarry Lane * Pleasanton, California 94566-4756 Gevisz 0:BTEXACO220
(510) 484-1919 » Facsimile (510) 484-1096 KATANTS.02
Federal ID #68-0140157



R ——

CHROMALAB, INC.

#"—T‘— .
Environmental Services {(SDB)

September 15, 1997 Submigsion #: 9709109

EINARSON GEOSCIENCE INC
Atten: Jennifer Panders

Project: B & C GAS MINI MART Project#: BNC 101
Received: September 8, 1987

re: One sample for Soluble Miscellaneousg Metals analysis.
Method: EPA 3005A/6010A Nov 1980

Client Sample ID: B97-1

Spl#: 146702 Matrix: WATER Extracted: September 15, 1997
Sampled: September 8, 1997 Run#: 8640 Analyzed: September 15, 1997
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIRKE FACTOR
ANALYTE (mg /L) (mg/L} (mg /L) (%)
0.14 0.10 N.D. 96.6 1
0.68 0.0050 N.D. 99.0 1

oﬂ}lw’g. ab

. ! |
jnorganlj s Bupkrvisor
o

415-843-3815 c owms

1220 Quarry Lane  Pleasanton, California 94566-4756
(510) 484-1919 » Facsimile (510) 484-1096
Federal ID #68-0140157

M032 D:0C0406 JOHN 16:10



CHROMALAB, INC.

F—_'_
I Environmental Services (SDB)

October 7, 1997 Submisgion #: 9709109
I revised

EINARSON, WATSON, & FOWLER
l Atten: Jennifer Panders

Project: B & C GAS MINI MART Project#: BNC 101
l Received: September 8, 1997

re: One sample for Volatile Halogenated Organics analysis.
Method: SwW846 Method 8010A July 1992
I Client Sample ID: B97-1
Spl#f: 146702 Matrix: WATER
I Sampled: September 8, 1997 Run#: 8566 Analyzed: September 10, 1997
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

l ANALYTE (ug/Ls) (ug/L) (ug/L) (%)

1, 2-DICHLOROETHANE N.D. 0.50 N.D. - 1
' -/Cﬁ/ YWkt ﬁ\.’LLA,_

June Zhao Michael Verona
I Chemist Operations Manager

415-843-381

> e e 1220 Quarry Lane » Pleasanton, California 94566-4756 V030 0:6C0405 JIEWE| 00:45
l (510) 484-1919 » Facsimile (510) 484-1096
Federal iD #68-0140157



San Francisco Regional Office

1252 L
P.O. S;xaggmane Clayt()n
Pleasanton, CA 94566

. ENVIRONMENTAL
(510) 426-2600
Fax (570) 426-0106 CONSULTANTS

September 15, 1997

Ms. Criselda Laluces
CHROMALAR, INC.

1220 Quarry Lane
Pleasanton, CA 94566

Client Ref.: 9709109
Clayton Project No,: 97090.87

Dear Ms. Laluces:

Attached i1s our analytical laboratory report for the samples
received on September 9, 1997. Also enclosed is a copy of the
Chain-of-Custody record acknowledging receipt of these samples.

Pleasgse note that any unused portion of the samples will be
discarded after October 15, 1997, unless you have requested
otherwise.

We appreciate the opportunity to assist you. If yvou have any

questions concerning this report, please contact Client
Services, at {(510) 426-2657.

Sincerely,

Dt Qi e

Harriotte A. Hurley, CIH
Director, Laboratory Services
San Francisco Regional ¢Office
HAH/caa

Attachments

Clayton Environmental Consultants, Inc.  *  Atlanta o Chicagp * Cleveland « Detroit * Honolulu *  Inchanapols
LosAngeles ¢  Minneapolis ¢ NewYork e OrangeCounty * Portland « Rockford ¢ SanFrancisco = Seattle



Clayton

Analytical Results
for
CHROMALAR, INC.
Client Reference: 9709109
Clayton Project No. 97090.87

ENVIRONMENTAL
CONSULTANTS

Page 2 of 5

Sample Identification: B97-1 Date Sampled: 09/08/97
Lab Number: 970%087-01C Date Received: 09/09/97
Sample Matrix/Media: WATER Date Extracted: 09/10/S7
I Extraction Method: EPA 504 Date Analyzed: 09/10/97
Method Reference; EPA 504 Analyst: CTS
Method
l Detection
Concentration MCL Limit
Analyte CAS # {ug/L) (ug/L) {ug/L)
1,2-Dibrome-3-chloropropane 96-12-8 ND 0.2 0.01
1,2-Dibromoethane {(EDB) 106-93-4 ND 0.02 0.01

ND: Not detected at or above limit of detection
Information not available or not applicable
MCL: Maximum Contaminant Level, Title 22



Clayton

LNVIRONMENTAL
CONSULTANTS

Analytical Results
for
CHROMALAB, INC.

Client Reference: 9708109
Clayton Project No. 97090.87

Page 3 of 5

Sample Identification: METHOD BLANK Date Sampled: --
Lab Number: 9709087-02A Date Received: --
Sample Matrix/Media: WATER Date Extracted: 09/10/97
Extraction Method: EPA 504 Date Analyzed: 09/10/97
Method Reference: EPA 504 Analyst: CTS
Method
Detection
Concentration MCL Limit
Analvyte CAS # (vg/L) {ug/L) {ug/L)
1,2-Dibromo-3-chloropropane 96-12-8 ND 0.2 0.01
1,2-Dibromoethane (EDB) 106-93-4 ND 0.02 0.01

ND: Not detected at or above limit of detection
-~: Information not available or not applicable
MCL: Maximum Contaminant Level, Title 22

EE I IR NN IE I N IE I N T I I IE IS e e B me



Sample Identification: B97-1
g9705087-01

Lab Number:

Sample Matrix/Media:

Analytical Results
for

CHROMALAB, INC.

9709109

Client Reference:
Clayton Project No. 97080.87

Clayton
ERVIRONWENTAL
CONSULTANTS

Page 4 of 5

Date Sampled; 09/08/97
Date Received: 09/09/97

Method

Detection Date Date Prep Method
Analyte Concentration Limit Units Prepared Analyzed Method  Reference
Alkalinity, Tot. (CaC03) 350 5 mg/L -- 09/10/97 -~ EPA 310.1
Free Carbon Dioxide 35 0.1 mg/L -- 09/10/97 -- SM 4500-CO
Nitrate-N 8.6 0.05 mg/L -- 09/10/97 -~ EPA 300.0
Sulfate 66 0.1 mg/L -- 0s8/10/97 -- EPA 3060.0
pH 7.3 -- S5.U0. - 08/08/97 -- EPA 150.1

ND: Not detected at or above limit of detection
--: Information not available or not applicable



Clayton l

ENVIRONMENTAL

CONSULTANTS

i Page 5 of ©
Analytical Results
for
CHROMALAB, INC,
Client Reference: 9709109 I
Clayton Project No. 97090.87
Sample Identification: METHOD BLANK Date Sarmpled: -- I
Lab Number: 9709087-02 Date Received: --
Sample Matrix/Media: WATER I
Method,
Detection Date Date Prep Method

Analyte Concentration Limit Units Prepared Analyzed Method  Reference l
Alkalinity, Tot. {CaC03) <5 5 mg/L -- 08/10/97 -~ EPA 310.1
Free Carbon Dioxide <0.1 G.1 mg/L -- 08/10/97 -- 8M 4500—0'
Nitrate-N <0.05 0.05 mg/L -- 0s8/10/97 -- EPA 300.0
Sulfate {2 2 mg/ L -- 0s/10/97 -~ EPA 306.0
ND: Not detected at or above limit of detecticn

: Information not available or not applicable
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—— _.NARSON

- FOWLER & WATSON

CHAIN C. CUSTODY

CONTRACT LABORATORY: (1 um o s b

55 277~

TURN—AROUND TIME: %00

ge_]_of_L

po#_ 4*357

Project No._ ' Site Name. . Analyses
eNE (0] 610 Gis Mm Marr /M/ /] /N M)
Sampler(s): {printed) {signature)
L Pownezs / IR /
Sample Lab Collection Matrix | Depth Container Information S SUEN H: 9709169 RERs o
1.D. .D. Date | Time TypeiVolume | Qniy |Filt| Prsrv. CLIEMT: FINARSON ) '
641 1891ty (1.0 |~ [\VDA[{0mL [l o | PO REF Hiassan
445] | VOA | 40l | 4 e |\ Wore X
. HOPE /S00mL| | e | one WX il |
\ VL d L N MIVE S0ul| | | None (DAL ) I3 N 1w yolume
Sarple W loer
1 L Hf/uc? but o
Wiy - N not oo
> 4, ed \en 9 9177 /(j,ur Mwew(ﬂﬂ
{ ",W/l Samge v Vilyme. 7
AN needed ¢ vl d
! ‘QI "‘5(/_/{’\/ FN
other ROPE £p
/’udj/ SO .
_ FG00 (mpds
N B2 = | | 2-dibvomoe o
I DA = [ L4 [wwethane
Refingurshed by. {signature Recerved by: (signaturs) Date/TTme:_ Send ulis To: H
4 : Attn: OISO
:}Z és/hed J;r (/sli/rz:ure) lé?/- Received by: (signalure) Zre’((imz:7 [7 % ; A E’NA SON FOWLER E)WATSON
adh 9 ' 2650 East Bayshore Road
7 - ot
Relinquished by (signature) Rgceiydd by. (signa tgTide: one .
(L/}%%; M %7 <) 17373 | Fax (415) 843-3815

white' labr copy yellow project fila



CHROMALAB, INC.

Environmental Service (SDB) l

Sample Receipt Checklist

Client Name: EINARSON GEOSCIENCE INC Date/Time Received: 09/08/97 | /711
Reference/Submis: 35392 7 940910 Ué ecgived by: O’ﬁ _
Checklist completed by: Sgr{écureg) U QZZ;?7 Reviewed by:/MMiaZfr/lll
Matrix: /L/LO Carrier name:~ Cc/L

1
Shipping containex/cooler in good condition? Yes __ o No gigsent
Not i:]lz
Custody seals intact on shipping container/cocler? Yes __ No ____  Present _«7
Not _J:ll’
Custody seals intact on sample bottles? Yes _ No ______ Present
Chain of custedy present? Yes ///// No
Chain of custody signed when relinguished and received? Yes ,,,_.,_./ No _l
Chain of custody agrees with sample labels? Yes /////No
Samples in proper container/bottle? Yeg ;/No 4
Sample containers intact? Yes ////,Nb
Sufficient sample volume for indicated test? Yes ~ No 4
21l gamples received within holding time? , Yes ///// o
Container/Temp Blank temperature in compliance? Temp:ﬁ"c Yes -_/NNO _I
Water - VOA vials have zero headspace? No VOA vials submitted Yes _//// No

Water - pH acceptable upon receipt? M Adjusted? \}6% Checked by@lz//""—"
chemist for VOAs

Any No and/or NA (not applicable} raesponse muet be detalled in the comments section be

Client contacted: Date contacted: Pergon contacted:
Contacted by: Regarding:
Commenta:

Corrective Action:




i —
CHROMALAB, INC.
I — )
I Environmental Services (SDB)
l October 7, 1997 Submiggion #: 9709141
EINARSON, WATSON, & FOWLER revised
l Atten: Jennifer Panders
Project: B &C GAS MINI MART " pProject#: BNC 101
l Received: September 9, 1997
re: One sample for Volatile Halogenated Organics analysis.
Method: SW846 Method 8010A July 1992
I Client Sample ID: B97-3
Spl#: 146914 Matrix: WATER
l Sampled: September 9, 1997 Run#: 8566 Analyzed: September 10, 13997
REPORTING BLANX BLANK DILUTION
RESULT LIMIT RESULT SPIXE FACTOR
I ANALYTE (ug/L) (ug/L) (ug/L) (%)
1, 2-DICHLOROETHANE N.D. 0.50 N.D. - - 1
I | 'Trlu/g’“(jk\i/‘;/\
Jurie Zhao Michael Verona
l Chemist Operations Manager
415-843- . .
43-3815aw e 1220 Quarry Lane » Pleasanton, California 94566-4756 VD30 0:QG0405 JIEWE] 00:45
I (510) 484-1919 « Facsimile (510) 484-1096
Federal (D #68-0140157



m— |
CHROMALAB, INC.

- Environmental Services {SDB} I
September 16, 1997 Submission #: 9709141 I
EINARSON GEOSCIENCE INC

Atten: Jennifer Panders I

Project: B &C GAS MINI MART Project#: BNC 101

Received: September 9, 1597 I
re: One sample for Gasoline BTEX MTBE analysis.

Method: SW846 8020A Nov 1990 / 8015Mod I

Client Sample ID: B97-3
Spl#: 146914 Matrix: WATER
Sampled: September 9, 1997 Run#: 8630 Analyzed: September 14, 1997'
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE (ug/L) (ug/L) {(ug/L (%)
GASOLINE N.D. 50 N.D. 99 1
MTBE 46 5.0 N.D 99 1
BENZENE N.D. 0.50 N.D 106 1
TOLUENE N.D. 0.50 N.D 112 1
ETHYL, BENZENE N.D. 0.50 N.D 111 1
XYLENES N.D. 0.50 N.D 107 1

Note: Hydrocarbon found in Gasoline Range is uncharacteristic of Gasoline

Profile. If quantified using Gasoline's response factor,
concentration would equal 58ug/L,

. //’
E::;%ZZ/”’*? Aéz"‘ﬁéz%j;ma_*ﬂu
ayvah XKimyai Marianne Alexander

Chemist Gas/BTEX Supervisor

415-843-3815
1220 Quarry Lane » Pleasanton, California 94566-4756
{510) 484-1919 « Facsimile (510) 484-1096
Federal ID #68-0140157

sev1320:BTEXQCO
KAYVAR 1

n

20
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1 CHROMALAB, INC.

#—_—

Environmental Services (SDB)
September 16, 1997 Submission #: 97098141
EINARSON GEOSCIENCE INC
Atten: Jennifer Panders

Project: B &C GAS MINI MART Project#: BNC 101
Received: September 9, 1997

re: One gample for Gasoline BTEX MTBE analysis.
Method: SW846 8020A Nov 1990 / 8015Mod

Client Sample ID: B97-2

Spl#: 146913 Matrix: WATER
Sampled: September 9, 1997 Run#: 8630 Analyzed: September 14, 1997
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) (ug/L) (ug/L) (%)
GASOLINE N.D. 50 N.D. 99 1
MTRE N.D. 5.0 N.D 99 1
BENZENE N.D, 0.50 N.D 106 1
TOLUENE N.D. 0.50 N.D 112 1
ETHYL BENZENE N.D. 0.50 N.D 111 1
XYLENES N.D. 0.50 N.D 107 1

Note: Hydrocarbon found in Gascline Range is uncharacteristic of Gasoline
Profile. If quantified using Gasoline's response factor,
concentration would egual 51lug/L.

< /
%/——7 %?’/‘W o
Kayvan Kimyai arianne Klexander

Chemist Gas/BTEX Supervisor

415-843-3815%
1220 Quarry Lane » Pleasanton, California 94566-4756 ocvis2 0z BTEXGC0Z20
{510) 484-1919 « Facsimile (510) 484-1096 KAYVAN 15:17
Federal ID #68-0140157

]



CHROMALAB, INC.

I Environmental Services (SDB)

September 16, 1997 Submission #: 9709141
EINARSON GEOSCIENCE INC

Atten: Jennifer Panders

Project: B &C GAS MINI MART Project#: BNC 101
Received: September 92, 1997

re: One sample for Soluble Miscellaneous Metals analysis.
Method: EPA 3005A/6010A Nov 1990

Client Sample ID: B97-3

Spl#: 146914 Matrix: WATER Extracted: September 15, 1997
Sampled: September 9, 1997 Run#: 8640 Analyzed: September 15, 1991:I
REPORTING BLANK BLANK DILUTIO
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mg/L) (mg /L) (mq/L) (%)
IRON 0.77 0.10 D, 96.6 1
MANGANESE 1.4 0.0050 .D, 99 0 1
Christ %&4%( John é / ash

Chemist Inorganics Supervisgor

415-843~3815 6 oan , .
1220 Quarry Lane » Pleasanton, California 94566-4756 MO32 0:000405 JOHN 10:27

{510) 484-1919 » Facsimile (510) 484-1096
Federal |D #68-0140157



San Francisco Regional Office

1252 Quarty Lane Clayton

Pleasanton, CA 94566 -

4 ENVIRONMENTAL
(510} 426-2600
Fax (510) 426-0106 CONSULTANTS

September 15, 1997

Ms. Criselda Laluces
CHROMALAB, INC.

1220 Quarry Lane
Pleasanton, CA 94566

Client Ref.: 35413
Clayton Proiject No.: 97091.09

Dear Ms. Laluces:

Attached is our analytical laboratory report for the samples
received on September 10, 1997. Alsoc enclosed is a copy of the
Chain-of-Custody record acknowledging receipt of these samples.

Please note that any unused portion ¢f the samples will be
discarded after October 15, 1997, unless you have reguested
otherwise.

We appreciate the opportunity to assist you. If you have any

questions concerning this report, please contact Client
Services, at (510) 426-2657.

Sincerely,

el Rt 6

Harriotte A. Hurley, CIE
Director, Laboratory Services
San Francisco Regional Office
HAH/caa

Attachments

Clayton Environmental Consultants, Inc.  *  Atlanta * Chicagp * Cleveland <« Detroit * Honclulu *  Indianapohs
LosAngeles + Minneapolis ® NewYork * OrangeCounty ¢ Portland ¢ Rockford ¢  SanFrancisco ¢ Seattle



Clayton

ENVIRONMENTAL
CONSULTANTS

‘ Page 2 of 5
Analytical Results
for
CHROMALAB, INC.
Client Reference: 35413
Clayton Project No. 97091.09
Sample Identification: B97-3 Date Sampled: 09/09/97
Lab Number: 9709109-01A Date Received: 09/10/97
Sample Matrix/Media: WATER Date Extracted: 08/10/897
Extraction Method: EPA 504 Date Analyzed: (08/10/87
Method Reference: EPA 504 Analyst: CTSs
Method
Detection
Concentration MCL Limit
Analvte CAS # : (ug/L) (ug /L) {ug/L)
1,2-Dibromo-3-chloropropane 96-12-8 ND 0.2 0.01
1,2-Dibromoethane (EDB) 106-93-4 ND 0.02 0.01

ND: Not detected at or above limit of detection
--: Information not available or not applicable
‘MCL: Maximum Contaminant Level, Title 22

I I B B W B B B N EE E e B W A O B .



Clayton
FNVIRONMENTAL
CONSULTANTS

Page 3 cof 5
Analytical Results
for
CHROMALAB, INC.
Client Reference: 35413
Clayton Project No. 97091.C¢
Sample Identification: METHOD BLANK Date Sampled: --
Lab Number: 9709109-02A Date Received: --
Sample Matrix/Media: WATER Date Extracted: 09/10/97
Extraction Method: EPA 504 Date Analyzed: 08/10/97
IMethod Reference: EPA 504 Analyst: CTS
Method
I Detection
Concentration MCL Limit
Analyte CAS # {ug/L) (ug/L) (ug/L)
1,2-Dibromec-3-chloropropane 96-12-8 ND 0.2 0.01
1,2-Dibromoethane (EDB) 106-93-4 ND 0.02 0.01

ND: Not detected at or above limit of detection
Information not available or not applicable
MCL: Maximum Contaminant Level, Title 22



Clayton

ENVIRONMENTAL
CONSULTANTS

Page 4 of 5
Analytical Results I
for
CHROMALAB, INC.
Client Reference: 35413 l

Clayton Project No., 97051,08

Sample Identification: B97-3 Date Sampled: 09/09/57
Lab Number: §709109-01 Date Received: 09/10/97
Sample Matrix/Media: WATER

Method

Detection Date Date Prep Method
Analyte Concentration Limit Units Prepared Analyzed Method  Reference
Alkalinity, Tot. (CaC03) 370 5 mg/L -- 069/10/97 -- EPA 310.1
Free Carbon Dioxids 12 0.1 mg/L -- 0s8/10/97 -~ 8M 4500-
Nitrate-N 8.8 0.05 mg/L - 09/10/97 -- EPA 300.;
Sulfate 60 0.1 mg/L -- 09/10/87 -- EPA 300.0
pH 7.8 -- 8.U. -- 0s/10/97 -~ EPA 150.

ND: Not detected at or above limit of detectiocn
-~: Information not available or not applicable

|
i
i
i
i
1
|
i
i
i
1



Analytical Results
for
CHRCMALAB, INC.
Client Reference: 35413
Clayton Project No, 97091.09

l Sample Identification: METHOD BLANK
Lab Number: 9709109-02
Sample Matrix/Media: WATER

Clayton

ENVIRONMI NTAL
CONSULTANTS

Page 5 of 5

Date Sampled: --
Date Received: -~

Method

Detection Date Date Prep Method
Analyte Concentration Limit Units Prepared Analyzed Method  Reference
Alkalinity, Tot. {CaC03) <5 5 mg/L -- 09/10/97 -- EPA 310.1
Free Carbon Dioxide 0.1 0.1 mg/L -- 0s9/10/97 -~ SM 4500-CC
Nitrate-N <0.05 0.05 my /L -- 09/10/97 -- EPA 300.0
Sulfate <0.1 0.1 mg/L -- 09/10/97 -- EPA 300.0

ND: Not detected at or above limit of detection
--: Information not available or not applicable



Clayton

ENVIRONMENTAL
CONSULTANTS

Page 5 of 5
Analytical Results
for
CHROMALAB, INC,
Client Reference: 35413
Clayton Project No. 97091.0%

Sample Identification: METHOD BLANK Date Sampled: e
Lab Number: 9709109-02 Date Received: --
Sample Matrix/Media: WATER

Method

Detection Date Date Prep Method
Analyte Concentration Limit Units Preparsd Analyzed Method Reference
Alkalinity, Tot.{CaCQ3) <5 5 mg/L -- 09/10/97 -- EPA 310.1
Free Carbon Dioxide <0.1 0.1 mg/L - 09/106/97 -~ SM 4500-C
Nitrate-N <0.05 0.05 mg/L -- 09/1c/97 -- EPA 300.0
Sulfate <0.1 0.1 mg/L -~ 0g/10/97 -- EPA 300.0

ND: Not detected at or above limit of detection
--: Information not available or not applicable



et S v SURE #: 9769141 RER: 6O '
— L-N/ARSON (2!}:.{:“}[':: iEI;:F:ti:SC}}HF o 3(;4 age_Lof |
- FOWLER & WATSON DUE 3 B3/ 60T PO #
CON REF #:135613 'OUND TIME: 9{14(,5 L7 3S
Project No. Site Name Analyses
RN 0] B (s M Matr 89y [N
Sampler(s): (printed) {signature)
| T.L- PanDELS 4&)4”%/5/@/— . Qﬁﬁ
Sample Lab Collection _ Container Information \ § ~ \fs
I.D. .D. Date | Time Matrix | Depth Type/Volume |Qnty [Fiit] Prsrv. SS 4) l/?' § S Remarks
gal-Z 1447 8150 | H20 [ vae  NDAIADmL | 4 (M| P (X A ,,_p:fﬁg '
$17-3 130 L \LAIOmL 5 0| o] XIX * o
MoRE /cpval | | 1o | More X EDR= |, 2-dibiomecthbine.
WDPE /900ul| |t | P2y X WA =i, L-didhloceidane
VOA J40mL [ Wo| — A ,
v Y L L oRe I ] s Mene ) — Pliase
i e e e ot ) VT T presone Jhey
/! /| / el ynadrds
/ / / L/ f;mno(f/ 1-AJDs.
/ / / /! /Lé. %mma&/
7 7 7 O reo L
/ / / / £ Hff/\lcf but
4 / / Ntg net Wﬂ’f\
/ / / ’ A z/z}/LMég
- r 7/ Thaits?
. . , , - S
Tld Bl ot 3ot oy, (Ivomeloh redy . '
Relinquished by (signature) Recaved by: (signature) s Date/Time: (5241 Send Results To
2650 East Bayshore Road
: Palo Alfo, CA 94303
Relinguished by: (signature} Receved by: (signature) Date/Time: Phone (415) 843-3828
Fax (415) 843-3815

white lab copy yallow. project file
-------------------



CHROMALAB, INC.

Environmental Service (SDB)

Sample Receipt Checklist
03

S —

Client Name: EINARSON GEOSCIENCE INC Date/Time Received: 09/09/97 f _
Reference/Submis: 35413%9% L// e?eived by: M/\-( ‘
Checklist completed by: i /6‘7 ?/ﬁ ?7 Reviewed by: ﬂ/M /w/(r(l
Signature y Date [VInitials | Date
Matrix: ///Z D arrier name :— C/L l
: / Not
Shipping container/cooler in good condition? Yes No Present
Not .
Custody seals intact on shipping container/cooler? Yes No Pregent
Not
Custody seals intact on sample bottles? Yes No Present
Chain of custody present? Yes /No
Chain of custody signed when relinguished and received? Yes -/No l
Chain of custody agrees with sample labels? Yes /No
Samples in proper container/bottle? Yes /No I
Sample containerg intact? Yes /No
¢ fficient sample volume for indicated test? Yes -/No I
A1l samples received within holding time? Yes /No
Container/Temp Blank temperature in compliance? Temp : ,27- °C Yes No L/i
Water - VOA vials have zero headspace? No VOA vials submitted aY;z‘/ No
Water - pH acceptable upon receiptM Adjusted? Checked by -
Lchemist for VOAs 3
Any No and/or NA {(not applicable) response must be detailed in the comments section below.

e e L e e e e e e e e e e ey L LL L

Client contacted: Date contacted: Person contacted:

Contacted by: Regarding:

Comments: gAM PLE% )ZC@‘ D Ole 7 OF 8774)‘7\/7) 14"2’25
TEnMyf Ramae pFE 2 -2°(

Corrective Action: SAMPL&“@ Eé{)/b W/ﬁ///\—j L{ leé
O Lo FPI7 DN i E

i
|
|
L
S
|
1



CHROMALAB, INC.

Environmental Services (SDB)

September 17, 1997 Submission #: 9709159
EINARSON GEOSCIENCE INC
Atten: Jennifer Panders

Project: B & C MINI MART Project#: BNC 101
Received: September 10, 1997

re: One sample for Gasoline BTEX MTBE analysis.
Method: SW846 8020A Nov 1990 / 8015Mod

Client Sample ID: B97-4

Spl#: 147051 Matrix: WATER
Sampled: September 10, 1597 Run#: 8630 Analyzed: September 14, 1997
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE (ug/L) (ug/L} (ug/L) (%)
GASOLINE N.D. 50 N.D. 99 1
BENZENE N.D. 0.50 N.D. 106 1
TOLUENE 0.68 0.50 N.D. 112 1
ETHYL, BENZENE N.D. 0.50 N.D. 111 1
XYLENES N.D. 0.50 N.D. 107 1
MTBE 470 120 N.D. 99 25

Note: Hydrocarbon found in Gasoline Range ig uncharacteristic of Gasoline
Profile, If gquantified using Gaseline's response factor,
concentration would equal 340 ug/L.

i % /.f e//’/"/Vf-/ , —
t%%;iiiigfi;ai {4nne Alsxander

Chemist ' Gas/BTEX Supervisor

415-843-3815
1220 Quarry Lane « Pleasanton, California 94566-4756 £cv132 0:BTEXQCO22(

(510) 484-1919 » Facsimile (510) 484-1096 ALEXANDM 1357
Federal ID #68-0140157
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CHROMALAB, INC.

F"—‘-—

Environmental Services (SDB)

September 17, 1997 Submission #: 9709159

EINARSON GEOSCIENCE INC

Project: B & C MINI MART Project#: BNC 101
Received: September 10, 1997

re: One sample for Gasoline BTEX MTBE analysis.
Method: SW846 8020A Nov 1990 / 8015Mod

Client Sample ID: B97-5

Atten: Jennifer Panders I

Spl#: 147052 Matrix: WATER
Sampled: September 10, 1997 Run#: 8634 Analyzed: September 14, 1997
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {ug/L) (ug/L) (ug/L) (%)
GASOLINE N.D. 50 N.D. 97 1
MTBE N.D 5.0 N.D 112 1
BENZENE N.D 0.50 N.D 101 1
TOLUENE N.D 0.50 N.D 99 1
ETHYL. BENZENE N.D 0.50 N.D 98 1
XYLENES N.D 0.50 N.D 96 1
~ I
7,}-/’ %@W., CA% o e
ayvan Kimyai Marianne Alexander
Chenist Gas/BTEX Supervisor l
415-843-3815 I
1220 Quarry Lane * Pleasanton, California 94566-4756 . 66132 0: BTEX@C0220

(510) 484-1919 « Facsimile (510) 484-1096 ALEXRIOM T
Federal ID #68-0140157



SN S WS EE W -;5545 _li

— L.NARSON CHAIN C. CUSTODY ph
= FOWLER & WATSON PO# 425 57
CONTRACT LABORATORY:("|\ v pywa |9 bo TURN-AROUND TIME: S 1 1y dard
Project No. Site Name . . ) Analyses
BNCIO| Bl Gao Mund Mact 1]
Sampler(s): (printed) (signature) W ngl/nd/
. SUBM ®: 9709159 KFLs G0
S-L Fanders —— —— x)@ CLIENT: EINARSON
Sample Lab : : W DUE » CEFANDS ¥
LD. 0. [oate [ time | ™™ |°*" typenvoume |any[Fi| pre. | RiF #:35448
pAT-4 9040618 | 02 | NA| WA[H0uL | 4 04 Hey X |
641 oA w00 | ), |\ | VDA[OmL] ot pliTd X Prius ag

Refingtrished bya(signature) Received by (signaltire) Aoy a ) ~A Date/Time: Send Results To: -7
L qindtrs— = = WS .57 gy, |am Egis Jownson

e Y
Refinquished by: (signature) HecSived by: (sinelure) Dete/Time. EINARSON, FOWLER & WATSON
2650 East Bayshore Road
Palo Alto, CA 94303
Refinguished by (signafure) Received by: (Stymatiie) Date/Time: Phone ( 4 15) 843-3828

Fax (415) 843-3815

white. lab copy yellow: project file



CHROMALAB, INC.

Environmental Service (SDE)

Sample Receipt Checklist

Client Name: EINARSON GEOSCIENCE INC Date/Time Received:/()(710/97 | /‘5/
Reference/Submis: 35440 Z;QIS elved by :
i)

Checklist completed by /[ Reviewed by: /l/”\} u W

Signature Date ™ Initials [ Date
Matrix: Z arrler name C/L l

: / Not
Shipping container/cooler in good condition? Yes No Present
Not l
Custody sealg intact on shipping container/cooler? Yes No Present
Not
Custody seals intact on sample bottles? Yes No Present l
Chain of custody present? Yeg r./ No
Chain of custody signed when relinquished and received? Yes / No l
Chain of custody agrees with sample labelgs? Yes ./ No
Samples in proper container/bottle? Yes / No .
Sample containers intact? Yes / No
Sufficient sample volume for indicated test? Yes / o l
All samples received within holding time? Yes No
. . - )50

Container/Temp Blank temperature in compliance? Temp : °C Yes No 1‘
Water - VOA vials have zero headspace? No VOA vials submitted Yes /No
Water - pH acceptable upon receipt? Adjusted? Checked by

Any No and/or NA (not applicable} response must be detailed in the comments section below.

Client contacted: Date contacted: Person contacted:

Contacted by: Regarding:

chemist for VDAs

Comments: SAM Pb&_g E&T/’D 1" O f‘:; g%\-’b F’h/a b

TP Raoe e pE 2-6°C0

Corzﬁtzve Action: SM”L Pl/é% [Zé(j( b Tl A 7\-'{ j_ 6_(/!/‘/‘-/"\ .

Omgf‘m D+ T IME




' T ———

CHROMALAB, INC.
||Ill-.-""“"f"— .

Environmental Services (SDB)
I September 29, 1997 Submission #: 9709293
EINARSON, WATSON, & FOWLER

Atten: Jennifer Panders

Project: B&C GAS MINI MART Project#: BNC 101
Received: September 17, 1997
re: One sample for Volatile Halogenated Organics analysis.
I Method: SW846 Method 8010A July 1992
Client Sample ID: MW-24
I Spl#: 148291 Matrix: WATER
Sampled: September 17, 1997 Runf#: 8806 Analyzed: September 23, 1997
REPORTING BLANK BLANK DILUTION
I RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {ug/L) (ug/L) (ug/L) (%) :
1,2- DICHLOROETHANE N.D. 0.50 N.D. -- 1
Oleg Nemtsov Michael Verona
Chemist Operations Manager

415-843-3815 e oum 1220 Quarry Lane » Pleasanton, California 94566-4756
{510) 484-1919 » Facsimile {510) 484-1096
Federal ID #68-0140157

Y030 0:0C0405 JIEWEI 12.53



CHROMALAB, INC.

I—

Environmental Services (SDB)

September 24, 1997 Submission #: 9709293

EINARSON GEOSCIENCE INC
Atten: Jennifer Panders

Project: B&C GAS MINI MART Project#: BNC 101
Received: September 17, 1997

re: One sample for Soluble Miscellaneous Metals analysis.
Method: EPA 30053/6010A Nov 1990

Client Sample ID: MW-24

Splft: 148291 Matrix: WATER Extracted: Septembexr 23, 1997
Sampled: September 17, 1997 Run#: 8760 Analyzed: September 23, 1997
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE . (mg /L) {mg/L) {mg/L) (%)
N.D. 0.10 N.D. 98.6 1
N.D. 0.0050 N.D, 97.8 1

'

AN / _/;
ohn 8. /Labash
norganics 'S Pervisor

415-843-3815
e 1220 Quarry Lane * Pleasanton, California 94566-4756

(510} 484-1919 » Facsimile (510} 484-1096
Federal ID #68-0140157

M032 0:0G0405 SHAR 10°64



CHROMALAB, INC.

#—

Enwvironmental Services (SDB)

September 29, 1997 Submission #: 9709293
EINARSON, WATSON, & FOWLER
Atten: Jennifer Panders

Project: B&C GAS MINI MART Project#: BNC 101
Received: September 17, 1997

re: One sample for Volatile Halogenated Organics analysis.
Method: SW846 Method 8010A July 1932

Client Sample ID: MW-2

Spl#: 148300 Matrix: WATER
Sampled: September 17, 1997 Run#: 8806 Analyzed: September 23, 1997
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) (ug/L) (ug/L) (%)
1,2-DICHLOROETHANE N.D, 0.50 N.D. -~ 1

ﬁﬁ&? /VWW Modod & L

Oleg Nemtsov Michael Verona
Chemist Operations Manager
415-843-38150 o 1220 Quarry Lane * Pleasanton, California 94566-4756

V030 0:0C0405 JIEWEI 12:63

(510) 484-1919 » Facsimile (510) 484-1096
Federal 1D #68-0140157



CHROMALAB, INC.

. E

nviron;nental Services (SDB)

September 26, 1997 Submigsion #: 9709293
EINARSON, WATSON, & FOWLER
Atten: Jennifer Panders

Project: B&C GAS MINI MART Project#: BNC 101
Received: September 17, 1997

re: One sample for Gasoline BTEX MTBE analysis.
Method: SW846 8020A Nov 1990 / 8015Mod

Client Sample ID: MW-24

iy - EE I EE e e

Spl#: 148291 Matrix: WATER
Sampled: September 17, 1997 Run#: 8770 Analyzed: September 24, 199
' REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (ug/L) (ug/L) (ug/1n) (%) l
GASOLINE N.D. 50 N.D, 101 1
MTBE N.D 5.0 N.D 8% 1
BENZENE N.D 0.50 N.D 106 1
TOLUENE N.D 0.50 N.D 113 1
ETHYL, BENZENE N.D 0.50 N.D 115 1
XYLENES N.D 0.50 N.D 112 1
7 !
A a2
, . e -
Kayvan Kimyail ~Marilanne Alexander I
Chemist “ Gas/BTEX Supervisor
415-843-3815
1220 Quarry Lane * Pleasanton, California 94566-4756 6cv132 0: BYEXAC0Z20
(510) 484-1919 « Facsimile (510) 484-1096 KAYVAN 1

Federal iD #68-0140157



CHROMALAB, INC.

P ———

Environmental Services (SDB)

September 24, 1997 Submission #: 9709293

EINARSON GEQOSCIENCE INC
Atten: Jennifer Panders

Project: B&C GAS MINI MART Project#: BNC 101
Recelved: September 17, 1997

re: One sample for Soluble Miscellaneous Metals analysis.
Method: EPA 3005A/6010A Nov 1990

Client Sample ID: MW-4

Spl#: 148293 Matrix: WATER Extracted: September 23, 1997
Sampled: September 17, 1997 Run#: 8760 Analyzed: September 24, 1997
: REPORTING BLANK BLANK DILUTION

RESULT LIMIT RESULT SPIKE FACTOR

AALYTE (mg /L) (ma /L) (ma /L) (%)
N.D. 0.10 N.D. 98.6 1
0.41 0.0050 N.D. 97.8 1
W\, ,
ndt oﬂﬁ é. Labash

Chemist norganics Sdpervisor

415-843-3815 6 ooz
1220 Quarry Lane + Pleasanton, California 94566-4756

(510) 484-1919 » Facsimile (510) 484-1096
Federal ID #68-0140157

M032 0:000405 SHAF! 146:54



CHROMALAB, INC.
P_E—rrvi_r;;mental Services (SDB)
September 24, 1997 Submission #: 9709293
EINARSON GEOSCIENCE INC

Atten: Jennifer Panders

Project: B&C GAS MINI MART Project#: BNC 101
Received: September 17, 1997

re: One sample for Soluble Miscellanecus Metals analysis.
Method: EPA 3005A/6010A Nov 1990

Client Sample ID: MW-1

Spl#: 148294 Matrix: WATER Extracted: September 23, 1997
Sampled: September 17, 1897 Runf#: 8760 Analyzed: September 24, 199;.
REPORTING BLANK BLANK DILUTIO
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE i 2 {ma/L) (mg/L) (mg /L) (%)
N.D. 0.10 N.D. 898.6 1
0.084 0.0050 N.D, 97.8 1

i

oHry’ g Ldbash
Chemist norganics \upervisor

415-843-3815 ¢ onyn , .
1220 Quarry Lane ¢ Pleasanton, California 94566-4756 M032 0:000405 SHAF) 15:54

{510) 484-1319 « Facsimile {510} 484-1096
Federal ID #68-0140157



CHROMALAB, INC.

#—'__-

Environmental Services (SDB)
September 24, 1997 Submigsion #: 9709293
EINARSON GEOSCIENCE INC

Atten: Jennifer Panders

Project: B&C GAS MINI MART Project#: BNC 101
Received: September 17, 1997

re: One sample for Scoluble Miscellaneous Metals analysis.
Method: EPA 3005A/6010A Nov 1990

Client Sample ID: MW-2

Spl#: 148300 Matrix: WATER Extracted: September 23, 1997
Sampled: September 17, 1997 Run#: 8760 Analyzed: September 24, 1997
REPORTING BLANK BLANK DILUTION

RESULY LIMIT RESULT SPLKE FACTOR

ANALYTE . . (mg /L) (mg /L) (mg/L) (%)
1.4 0.10 N.D. 98.6 1
1.7 0.005%0 N.D. 97.8 1
zr Al &ﬁy\l ) |
- SR <Arndt ohn's. [Labagh

norganics Supervisor

415-843-381506c om -
1220 Quarry Lane * Pleasanton, California 94566-4756 M032 0:0C0405 SHAH 15:54

(510) 484-1919 « Facsimile (510) 484-1096
Federal ID #68-0140157
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San Francisco Regional Office

1252 L
e o Clayton
Pleasanton, CA 94566

’ ENVIRONMENTAL
(510) 426-2600
Fax (510) 426-0106 CONSULTANTS

September 24, 1997

Ms. Criselda Laluces
CHROMALAB, INC.

1220 Quarry Lane
Pleasanton, CA 94566

Client Ref.: 35586
Clayton Project No.: 97091.99

Dear Ms. Laluces:

Attached is our analytical laboratory report for the samples
received on September 18, 1297. Also enclosed is a copy of the
Chain-of-Custody record acknowledging receipt of these samples.

Please note that any unused portion of the samples will be
discarded after Octcber 24, 1997, unless you have regquested
otherwise.

We appreciate the cpportunity to assist you. If vou have any

guestions concerning this report, please contact Client
Services, at (510) 426-2657.

Sincerely,

Dndos Recttin G

Harriotte A. Hurley, CIH
Director, Laboratory Services
San Francisco Regional Qffice
HAH/las

Attachments

Clayton Environmental Consultants, Inc.  »  Atlanta « Chicago ¢ Cleveland » Detroit * Honolulu * Indianapolis
losAngeles *  Minneapolis ¢ NewYork » OrangeCounty + Portland * Rockford + SanFrancisco = Seattle



Analytical Results
for
CHROMALAB, INC.
Client Reference: 35586
Clayton Project No. 97091,99

Clayton

ENVIRONMENTAL
CONSULTANTS

Page 2 of 4

Sample Identification: Mw-24 Date Sampled: 09/17/97
Lab Number: 9709199-01A Date Recedived: 09/18/97
Sample Matrix/Media: WATER Date Extracted: 09/1%/97
Extraction Method: EPA 504 Date Analyzed: 09/19/97
Method Reference: EPA 504 Analyst: CTS
Method
Detection
Concentration MCL Limit
Analyte CAS # {ug/L) (ug/L) (ug/L)
1,2-Dibromoethane (EDB) 106-93-4 ND 0.02 0.01

ND: Not detected at or above limit of detection
- Information not available or not applicable
MCL: Maximum Contaminant Level, Title 22



Clayton l

ENVIRONMENTAL

CONSUELTANTS
Page 3 of 4 I
Analytical Results
for
CHROMALAR, INC,
Cilient Reference: 35586 I
Clayton Project No. 97091.99

Sample Identificaticon: Mw-2 Date Sampled: 09/17/97 I
Lab Number: 9709199-02A Date Received: 09/18/97
Sample Matrix/Media:  WATER Date Extracted: 09/19/97 '
Extraction Method: EPA 504 Date Analyzed: 09/19/97
Method Reference: EPA 504 Analyst: CTS

Method

Detection

Concentration MCL Limit
Analvte CAS # (ug/L) {(ug/L) (ug/L) I
1,2-Dibromoethane (EDB) 106-93-4 ND 0.02 0.01

ND: Not detected at or above limit of detection
--: Information not available or not applicable
MCL: Maximum Contaminant Level, Title 22



Clayton

ENVIRONMENTAL
CONSULTANTS

Page 4 of 4
Analvtical Results
for
CHROMALAB, INC.
Client Reference: 35586
Clayton Project No. 97091.9%9

Sample Identification: METHOD BLANK Date Sampled: --
Lab Number: 9709199-~03A Date Received: -~
I Sample Matrix/Media: WATER _ Date Extracted: 09/19/97
Extraction Method: EPA 504 Date Analyzed: 09/19/97
Method Reference: EPA 504 Analyst: CTS
I Method
Detection
Concentration MCL Limit
IAnalyte CAS (ug/L) (ug/L) (ug/L)
l 1,2-bDibromoethane (EDB) 106-93-4 ND 0.02 0.01

ND: Necot detected at or above limit of detection
Information not available or not applicable
MCL: Maximum Contaminant Level, Title 22



San Francisco Regional Office

2 o Clayton

Pleasanton, CA 94566
4 ENVIRONMENTAL
0} 426-2600
glx (5410) 426-0106 CONSULTANTS

September 25, 1997

Ms. Criselda Laluces
CHROMAILAB, INC,.

1220 Quarry Lane
Pleasanton, CA 94566

Client Ref.: T3558%
Clayton Project No.: 97091.97

Dear Ms, Laluces:

Attached is our analytical laboratory report for the samples
received on September 18, 1997. Alsco enclosed is a copv of the
Chain-of-Custody record acknowledging receipt of thesgse samples.

Please note that any unused portion of the samples will be
discarded after October 25, 1997, unless yocu have regquested
otherwise,

We appreciate the opportunity to assist you. If you have any

guestions concerning this report, please contact Client
Services, at (510) 426-2657.

Sincerely,

Do Ruodtzn B

Harriotte A. Hurley, CIH
Director, Laboratory Services
San Francisco Regilonal Office
HAH/las

Attachments

Clayton Environmental Consultants, Inc.  *  Atlanta * Chicago * Cleveland ¢ Detroit * Honolulu = Indianapolis
LosAngeles * Minneapolis ¢ NewYork ¢ OrangeCounty ¢ Portland * Rockford s SanFrancisco +  Seattle



Sample Identification: MW-24

Analytical Results
for
CHROMALAB, INC.

Clayton

ENVIRONMENTAL
CONSULTANTS

Page 2 of 6

Client Reference: T35586
Clayton Project No. $7091,97

Lab Number: 9709197-01

Sample Matrix/Media: WATER

Date Sampled: 08/17/97
Date Received: 09/18/857

Method

Detection Date Date Prep Method
Analyte Concentration Limit Units Prepared Analyzed Method  Reference
Alkalinity, Tot. (CaCO3) 330 5 mg/L -- 09/19/97 -- EPA 310.1
Free Carbon Dioxide 17 0.1 mg/L -- 09/19/97 -- SM 4500-CO
Nitrate-N 12 0.05 mg/L -- 09/18/97 -- EPA 300.0
Sulfate 61 0.1 mg/L -- 09/18/97 -- EPA 300.0
pH 7.5 -- S.U. -- 09/18/97 -- EPA 150.1

I I B A B N s I BN N O E S B TN OTTW B O m B
[ =1
g

Not detected at or above limit of detection
Information not available or not applicable



Clayton

TRVIRONMENTAL
CONSULTANTS

Page 3 of 6
Analytical Results
for
CHROMALAB, INC.
Client Reference: T35586
Clayton Project No. 97081,97

Sample Identification: MW-4 Date Sampled: 09/17/97
Lab Number: 9709197-02 Date Received: 09/18/97
Sample Matrix/Media: WATER

Method

Detection Date Date Prep Method
Analyte Concentration Limit Units Prepared Analyzed Methed  Reference
Alkalinity, Tot. (CaCQ3) 320 5 . my/L -= 0%/19/9%" -- EPA 310.
Free Carbon Dioxide 27 .1 mg/L -~ 08/19/987 -~ SM 4500-
Nitrate-N 1.9 0.05 mg/L - 09/18/97 -- EPA 300.
Sulfate 59 0.1 mg/L -~ 09/18/97 -- EPA '300.
pH 7.1 -- 5.0, -- 09/18/97 -- EPA 130,

ND: Not detected at or above limit of detection
--: Information not available or not applicable




Sample Identification: Mw-1
Lab Number: 970981587-03
Sample Matrix/Media: = WATER

Analytical Results
for
CHROMALARB, INC.
Client Reference: T35586
Clayton Project No. 57091.97

Clayton
ENVIRONMENTAL
CONSULTAMNTS

Page 4 of 6

Date Sampled: 09/17/97
Date Received: (09/18/97

Method

Detection Date Date Prep Method
Analyte Concentration Limit Units Prepared Analyzed Method  Reference
aAlkalinity, Tot. (CaCO3) 400 5 mg/L - 08/19/97 EPA 310.1
Free Carbon Dioxide 26 0.1 mg/L ue 09/19/97 SM 4500-CO
Nitrate-N 1.3 0.05 mg /L -- 09/18/57 EPA 300.0
Sulfate 22 0.1 mg/L -- 09/18/87 EPA 3C0.0
pH 7.3 - S.U. -- 09/18/97 - EPA 150.1

ND: Not detected at or above limit of detection
--: Information not available or not applicable



Clayton

ENVIRONMENTAL
CONSULTANTS

Page 5 of 6
Analytical Results
for
CHROMALAB, INC.
Client Reference: T35586
Clayton Project No. 97091,97

Sample Identification: MW-2 Date Sampled: 09/17/97
Lab Number: 9709197-04 Date Received: 098/18/8%7
Sample Matrix/Media: WATER

Mothod

Detection Date Date Prep Method
Analyte Concentration Limit Units Prepared Analyzed Method  Referernce
Alkalinity, Tot. (CaC03) 410 5 mg/L -- 08/18/97 -~ ERA 310,
Free Carbon Dioxide 34 0.1 mg/L -- 09/19/97 -- SM 4500-
Nitrate-N 0.50 0.05 mg/L -- 09/18/97 -- EPA 300,
Sulfate 15 ¢.1 mg/L -- 09/18/97 -~ EPA 300.
pH 7.2 -- 5.U. -- 09/18/97 -- EPA 150.

ND: Not detected at or above limit of detection
--t Information not available or not applicable

I NP N N T B S D e O e  ae e e T e EEm e



Analytical Results
for
CHROMALAB, INC.
Client Reference: T35586
Clayton Project No. 97091.97

Sample Identification: METHOD BLANK
Lab Number: 9709197-05
Sample Matrix/Media: WATER

Clayton

ENVIRONMENTAL
CONSULTANTS

Page & of 6

Date Sampled.: --
Date Received: --

Method

Detection Date Date Prep Method
Analyte Concentration Limit Units Prepared Analyzed Method  Reference
Alkalinity, Tot. {CaCO03) <5 5 g /L -- 09/18/97 -- EPA 310.1
Free Carbon Dioxide <0.1 0.1 mg/L -- 08/19/97 -- SM 4500-CO
Nitrate-N <0.05 0.05 mg/L -- 09/18/97 -- EPA 300.0
Sulfate 0.1 0.1 rg/L -= 09/18/97 -- EPA 30C.0

ND: Not detected at or above limit of dstection
--: Information not available or not applicable



white' lab copy

yellow project fle

=T RoNT M W= = VAN OTCUSTOPY TS somm mm
= FOWLER & WATSON CONTRACT LABORATORY:(,hmﬂﬁL{E TURN-AROUND TIME: 6‘}715? .
Project No. Site Name 15 Analyses
BNC. of R4C, Gts Mini Mper ENE
Sampler(s): (printed) {signature) ) NYEYR
J L Pmpazz/ﬁ-awvbbow %’é}'ﬂﬁm/ . -ﬁ{g @Q
Sample Lab Collection _ Container Information ' g QN 5 {Q)Q |
1.D. 1D. | pate | Time | VA [P 4 nevoume  |anty[Fit] Prsw. S Vil X Remarks
{24 14T ozo k0 WA I\OA o e HCi X XK
Ll Ly e e ) k| — | XX D3 |, Zdibrupupeth
4 v ! HOPE [Istd-| b Mo X by 509
L | Sampl woad LHeed | | HoPe/ipaL |1 WS HAD X L
fw- 4 9 1lize®| | Wre/le |1 M ~— KX .2 -DXA by 80)v
| NN WoPe /2t | lpe | — P ’
J Sapie ao I Hoakd . | YPe(2oa) ). B V03 [ X eane repod—
Al- Frra1li%s ] | wre/ 1L | [ | — | [XIX A hige
i s | | WOPE (280l | [ 1| — > C eMpands
) o (s> (Rl f] |bpee /158 al] | e |HIO3 | ' OVLY
My Z- Ml lezs \VOAs/ f0m L| 4 [t [t L IXIX
[ wore/t L % — XK
| HOPE (2l | | || — A
J i M dud ‘Tf‘ Yerdl HDPe (70 | No| MiV03
L 4 = . SURM #: 979893 KEP: GO
| ] / / " CLIENT: EINRRESGH
s / P DUE: @9 ma T
P4 = P / FEF #s3558&
Relinquished by: (ggnature} R by: {signature) Date/Time: Send Results To:
T ndun— o daga |40 Jlpzz. | s E&S - Bhrisens
Relgfishéa ty: (sgnatrs) ! paterine: [ 2650 East Bayshore Road
Palo Alto, CA' 94303
Retinquished by: (signature) Received by: (signature) Date/Time: Phone (415) 843-3828
Fax (415) 843-3815



l CHROMALAB, INC.

I Environmental Service (SDB)
Sample Receipt Checklist
IClient Name: EINARSON GEQOSCIENCE INC Date/Time Recelvew9/17/97 | /fzz‘
Reference/Submis: 35586 |) 09%% / /zelved by:
IChecklist completed byf: v Reviewed by:
Signature Date Initials | Date
IMatrix: /%, O Carrler rname : - C/L
d//// Not
Shipping container/cooler in good condition? Yes No Present
Not
Custody seals intact on shipping container/cooler? Yes No Present ,/’/
Not ////
Custody seals intact on sample bottles? Yes No Present
Chain of custody present? Yes ,/////No

Chain of custeody signed when relinquished and received? Yes : —~ No

Chain of custody agrees with sample labels? Yes No
Samples in proper container/bottle? Yes ////’NO
Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yeg "/// No
All samples received within holding time? Yed __gif// o __
Container/Temp Blank temperature in compliance? Temp{étlizz; Yes _1::f/i§o .
Water - VOA vials have zero headspace? No VOA vials submitted _ Ye _:f:f//No -

-
Water - pH acceptable upon receipt? Adjusted? __ Checked by(z#/

C:;;izchemtst for VOAs //
Any No and/or NA (not applicable) response must be detailed in the comments sec

Client contacted: Date contacted: Person contacted:

Contacted by: Regarding:

Comments:

Corrective Action:




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D, 3012 16th Avenue West
Charlene Jensen, M.S. Seattle, WA 98119-2029
Bradley T. Benson, B.S. TEL: (206) 285-8282
Kurt Johnson, B.S. FAX: (206) 283-5044

e-mail: fbi@isomedia.com

October 7, 1997

Kris Johnson, Project Manager
Einarson, Fowler, & Watson
2650 East Bayshore Road

Palo Alto, CA 94303

Dear Ms. Johnson:

Included are the results from the testing of material submitted on September 19,
1997 from your B & C Gas Mini Mart, BNC 101 project. Any samples that may
remain are currently scheduled for disposal in 30 days. If you would like us to
return your samples or arrange for long term storage at our offices, please contact
us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

X

Kurt Johnson
Chemist

Enclosures

FAX: (415) 843-3815
NAA1007R.DOC



Date of Report: 10/07/97
Date Received: 09/19/97

FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Project: B & C Gas Mini1 Mart, BNC 101

Date Extracted: 09/23/97
Date Analyzed: 09/24/97

RESULTS FROM THE ANALYSIS OF THE PRODUCT SAMPLE

Sample ID
MW-01

Wll “Sprin® fpts.,

FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY
USING A FLAME IONIZATION BETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

GC Characterization

The GC trace using the flame ionization detector (FID)
showed the presence of low boiling compounds. The
patterns displayed by these peaks are indicative of
weathered gasoline.

The low boi]ing compounds appeared as a pattern of
peaks eluting from n-C7 to n-C13. The low boiling
product appears to have a decreased level of benzene,
toluene, ethylbenzene and the xylenes. The low
boiling product appears to have undergone
degradation by water solubilization processes.

The large peak seen near 25 minutes on the GC/FID
trace is pentacosane, added as a quality assurance
check for this GC analysis. There is a second
surrogate present that is seen on the GC/ECD trace at
about 26 minutes which is dibutyl chlorendate.



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 10/07/97
Date Received: 09/19/97
Project: B & C Gas Mini Mart, BNC 101
Date Extracted: 09/23/97
Date Analyzed: 09/24/97

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLE

Sample ID
MW-2

FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY
USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

GC Characterization

The GC trace using the flame ionization detector (FID)
showed the presence of low boiling compounds. The
patterns displayed by these peaks are indicative of the
water soluble fraction of gasoline.

The low boiling compounds appeared as a of peaks
eluting from rn-C7 to n-C13. The GC/FID trace showed
the presence of peaks that appeared to be indicative of
benzene, toluene, ethylbenzene, and the xylenes.

The large peak seen near 25 minutes on the GC/FID
trace is pentacosane, added as a quality assurance
check for this GC analysis. There is a second
surrogate present that is seen on the GC/ECD trace at
about 26 minutes which is dibutyl chlorendate.
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i SAMPILIE: MW — =2
PROJECT: BNC101
y FEFINARSON. TOWLER & WATSON
SEEPTEMBER Z4. 1997
3.0 =4 GCFID
=2 .0 e 4
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T T T

Sig. 1 irnn CNHPCHEM-N\4ANDATANO —22—97N\0687F3101.D
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SAMPLE: MW-—2
2.0 e 5
) PROJECT: BNCi101
; EINARSON. FOWLER & WATSON
| SEPTEMBER 24, 1997
GC ECD
2.0@5—1
1.0 e
Jo M
O_
T 1 T
O 10 =20 =20

Sig. Z inmn CNHPCHEMN4ANIDATANODS —Z22—97"N067R23101.D
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) SAMPLE: METHOD BLANK
A . O e <] PROJECT: BENC1C1
| FINARSON. FOWLER & WATSON
| SEPTEMBER 24. 1997
1 GC L FID
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1 SAMPLE: METHOD BLANK
4 Oeal PROJECT: BNC101
1 EINARSON. FOWLER & WATSON
| SEPTEMBER 24, 1997
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= FOWLER & WATSON . 4519 (po#_HZ3 1S
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