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1.0 INTRODUCTION

Presented herein are the results of groundwater investigations performed by PES
Environmental, Inc. ("PES") in February, May and October 1993, at Bill Cox Cadillac ("the
site") located at 230 Bay Place in Oakland, California. The location of the site is shown on
Plate 1. The investigations were performed on behalf of Wells Fargo Bank, N.A. ("Weils
Fargo"), trustee for the property owner, and Hanson, Bridgett, Marcus, Vlahos and Rudy,
legal counsel to Wells Fargo ("Hanson, Bridgett").

1,L Obiectives and Scone

Two phases of the investigation were conducted. The investigation of February/March 1993
was performed to address a request from the Alameda County Department of Environmental
Health ("ACDEH") for a soil and groundwater investigation to evaluate for the presence of
residual contamination in connection with closure of a waste oil tank previously located at the
site; the tank was removed in December 1988. Petroleum hydrocarbon contamination was
confirmed during this initial investigation. The investigation of May 1993 was limited to a
tidal influence study and is considered part of the February/March phase. The purpose was
to evaluate whether tidal fluctuations of nearby Lake Merritt influence groundwater ievels
and flow characteristics at the site.

The investigation of October 1993 was performed to suppiement informalion generated
during the earlier investigations. The purposes of the October investigations were to:
(1) further evaluate the chemical characteristics of the petroleum hydrocarbon contamination;
(2) evaluate its distribution (i.e., locus and extent); and (3) identify potential sources of the
contaminant release.

This report includes:

. a summary of background information;

. descriptions of the investigation activities including groundwater monitoring well
installation and sarnpling conducted in February/March 1993, the May tidal influence
study, and temporary groundwater monitoring well installation and groundwater
sampling conducted in October 1993;

. lithologic logs of subsurface materials encountered during the investigations;

r tabulation and graphical presentation of the results of groundwater analyses;

o an assessment of the distribution of oetroleum hvdrocarbons in sroundwater at the
site;

. a discussion of the chemical characteristics of the petroleum hvdrocarbons in
groundwater;
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an assessment of the probable sources of the contamination; and

conclusions and recommendations for further actions to be taken at the site'

1.2 Site Description

The nearly 2-acre site is bounded on the northwest by Harrison Street, the southwest by Bay
Sheet, and on the southeast by Vernon Street. The subject area of these investigations is
located within the service parking iot on the east side of the Cox Cadillac building, as shown
on Plate 2. The northern and eastem boundaries of the parking lot abut a steep embankment
which is partially supported by a retaining wall. The southern margin of the parking lot is
located adjacent to Bay Place. Access to this parking lot is provided from Bay Place. This
parking area is used for vehicles being serviced or undergoing repairs including wrecked
vehicles which were observed to be leaking oil. The parking lot is paved with asphalt
concrete. Many locations within the parking lot are oil-stained, and/or the pavement is
degraded, possibly due to leaks or spills from vehicles undergoing maintenance.

The former underground waste oil storage tank was located within the parking lot adjacent to
the Cox Cadillac service facility. The former tank location is delineated by an asphalt patch
placed after tank removal and excavation backfilling. A 10,000-gallon gasoline underground
storage tank and associated dispenser are located in the southwestern comer of the parking
lot adjacent to Bay Place. These current and historical features are shown on the site plan
attached hereto as Plate 2.

[.3 Background Information

The 3,000-ga11on former waste oil storage tank was removed from the site in December,
1988 by R.S. Eagan & Company ("Eagan") of Concord, California. Representatives of
Subsurface Consuitants, Inc. of Oakland, California were present during removal of the tank.
Holes in the tank were reportedly observed at the time of removai and floating prduct was
present in the tank excavation. Soil and groundwater in the excavation were sampled at the
time of tank removal; however, analytical data were inconclusive as to the presence oI
petroleum hydrocarbon compounds. Excavated soil was placed back in the ground. At the
request of ACDEH, the area was re-excavated and soil and groundwater were sampled in
March 1989. Total petroleurn hydrocarbons ("TPH") quantified as gasoline ("TPHg") and
TPH quantihed as diesel ("TPHd") were detected at concentrations of 45 parts per million
("ppm") and 150 ppm, respectively, in a soil sample collected from 8 feet below ground
surface ("bgs"). Analysis of a water sample collected from a holding tank storing rainwater
pumped from the excavation revealed the presence of 550 parts per billion ("ppb") TPHg,
2,f00 ppb TPHd, and 10,000 ppb toal oil and grease. Benzene was not detected in soil or
water samples. A total of 27 cubic yards of petroleum hydrocarbon-affected soil was
excavated in March 1989 and off-hauled fbr disposal in June 1989. The excavation was
backfilled by Eagan in June 1989 with imported fill.
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The Eagan files indicate that during an April 1989 phone conversation, Mr. Dennis Byrne of
ACDEH instructed Mr. Bob Corsun of Eagan that no further excavation was required
although Mr. Byrne indicated that a groundwater monitoring well must be installed on the
site. In correspondence dated December 28, 1990, Mr. Paul Smith of ACDEH requested
that a work?lan for groundwater monitoring well installation at the site be submitted to
ACDEH. Mr. Thomas F. Peacock of ACDEH requested in a letter to Mr. Biil Theuringer
of Bill Cox Cadillac dated December 15, 1992 that a workplan for a soil and groundwater
investigation related !o the former waste oil tank be submitted to ACDEH.

PES was retained by Wells Fargo and Hanson, Bridgett in January 1993 to prepare a
workplan, and install one groundwater monitoring well down gradient of the former waste oil
tank and obtain groundwater samples from the well for laboratory analyses. Monitoring well
installation and sampling were performed in February and March 1993 in accordance with
the approved workplan. The methods of that phase of the investigation are discussed in
Section 2.1 of this report. The results of the groundwater sample anaiyses indicated that
TPHg was present at a concentration of 110 ppm. Gasoline detected in groundwater was
characterized as "fresh" and no waste oil constituents were detected. Consequently, an
additional phase of investigation was conducted to investigate the degree and extent, and the
likely source of the gasoline contamination. This subsequent investigation is described in
Section 2.2.
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2.0 FIELD INVFSTIGATIONS

As noted above, two phases of held investigation were performed. The first was performed
in February and March 1993 and entailed the installation of one groundwater monitoring
well, well development, and groundwater sample collection and analysis. A limited tidal
influence study was performed in May i993 and is considered part of the first investigation
phase. The second phase of investigation was performed in October 1993 and entailed the
installation of seven temporary groundwater monitoring wells, well development, and
groundwater sampling and analysis. Descriptions of field activities for each phase of
investigation are provided in the following sections.

2.1 Februarv/March 1993 Investieation

The field investigation was conducted on February 23, March 1, 3, and March 31, 1993.
These activities inciuded: (1) drilling and sampling one soil boring; (2) converting the soil
boring to a groundwater monitoring well (WelI MW-1, as shown on Plate 2); and
(3) collecting a groundwater sample from the well for laboratory analyses.

The tidal influence study was perfbrmed on May 27.

PES prepared a site safety plan for the site activities and conducted an onsite health and
safety meeting with the drilling contractor prior to drilling. To avoid damaging underground
utilities, the soil boring location was cleared by Califomia Utility Surveys ("CUS") prior to
drilling using subsurface detection equipment.

2.1.1 Soil Sampling

The boring for well MW-l was drilled using a CME-75 drill rig equipped with 7.25-inch
outside diameter hollow-stem augers. The boring was advanced to a depth of 20 feet bgs. A
PES geologist logged the boring for lithologic description in accordance with the Unified Soil
Classification System ("USCS"). The boring log and USCS chart are presented in
Appendix A.

Discrete soil samples were collected during drilling to make field observations and for
possible analyses in the event that field observations or groundwater test results waranted
soil testing. Sampies were collected at approximately 5-foot intervais, at lithologic changes,
and at the groundwater interface. The samples were collected by driving a 2-inch inside
diameter ("I.D.") split barrel sampler, lined with stainless steel tubes, 18 inches into
undisturbed soils beneath the cutting bit of the auger.

To avoid cross contamination between sampling events, equipment used for drilling and
sampling was deconhminated prior to use and betwern each sampling event. Drilling
equipment was cleaned using a combination steam/high pressure wash system. The soil
sampling equipment was cleaned using a non-phosphate detergent solution and double rinsed
with Dotable water.
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Soil cuttings and rinsate water and sediment from cleaning activities are contained onsite in
55-gallon drums until proper disposal is arranged.

2.1.2 Groundwater Monitoring Well Installation and Development

When drilling and soil sampling were completed at the groundwater monitoring well location,
the well casing was installed in the borehole through the hollow stem of the auger. The well
casing consists of 20 feet of 2-inch diameter, Schedule 40, polyvinyl chloride ("PVC") pipe
with flush+hreaded connections. The well screen has 0.010-inch machined slots and was
installed from a depth of 5 feet bgs to 20 feet bgs. A sand filter pack consisting of Monterey
No. 2/12 sand was placed in the annular space from the bottom of the borehole to 4 feet bgs.
A l-foot-thick seal of bentonite pellets was placed above the sand filter pack. The seal was
completed to 0.5 feet bgs with portland cement and the well was completed at the ground
surface in a traffic-rated utility vault. The well casing was fitted with a bottom cap and
locking expansion ptug. Well completion details are provided in Table I and Plate A-2.

The well was developed by surging to sort the filter pack and pumping to remove fines from
the well casing. Approximately 10 casing volumes of water were purged from the well
during development. A copy of a report documenting well development is included in
Appendix B.

2. | .3 Groundwater Sampling

Groundwater samples were collected from Monitoring Well MW-l on March 3, 1993. A
minimum of 3 casing volumes of water were purged from the well prior to sampling, using a
teflon bladder pump. Samples were then obtained using a teflon bailer and decanted into the
appropriate sample containers. Samples for metal analyses were field-filtered through a 45
micron hlter. The sarnple containers were labeled, placed in a chilled, thermally-insulated
cooler for ransport to the project laboratory under chain-of-custody protocol. Purge water
was placed in a 55-gallon drum which remains onsite until proper disposal is arranged.

2.1.4 Analytical Program

The groundwater samples were analyzed in accordance with the California Regional Water
Quality Control Board - San Francisco Bay Region (RWQCB) Regional Board StaJf
Recommewlations for Initial Eva.lu.aion and Investigation of Urulerground Tanlcs for waste oil
tanks. The samples were analyzed for TPHg and TPHd by EPA Method 8015 Modihed,
total oil and grease by EPA Method 503 A&8, benzene, toluene, ethylbenzene and total
xyienes ("BTEX") by EPA Method 8020, halogenated volatile organic compounds by EPA
Method 8010, semivolatile organic compounds by EPA Method 8270, PCBs by EPA Method
8080 and dissolved concentrations of cadmium. chromium. lead. nickel and zinc bv EPA
Methods 6010/7000 Series.

It should be noted that a very thin layer of free-phase hydrocarbon fuel product was found in
WelI MW-l during development. The free product was not observed during sampling. On
March 31. 1993 a samole of water and sediment was collected and submitted to Friedman &

670bA,v5t
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Bruya, Inc. of Seattle, Washington for detailed laboratory analyses of adsorbed phase
hydrocarbon constituents using gas chromatography ("GC") techniques. For comparison, a
sample of the fuel stored in the onsite 10,000-galion gasoline tank was collected from the
fuel dispenser and submitted to Friedman & Bruya, Inc. for analyses as per the sample.
obtained from MW-l.

2.1.5. Limited Tidal Influence Studv

A limited tidal influence study was performed on May 27, 1993. The purpose of the study
was to evaluate whether tidally-induced water surface fluctuations in Lake Merritt, located
about one-eighth of a mile to the south of the site, induce groundwater level or
potentiometric surface fluctuations at the subject site. The study consisted of measuring the
water level in Well MW-l at three times during the day 7:25 AM, 1:45 PM and 6:36 PM.
The times of the water level measurements corresponded with two high and one low tide at
the Oakland Inner Harbor. Each water level determination was measured by taking 2 or 3
subsequent readings using an electronic sounder. Measurements were made relative to the
top of the casing, which is located approximately 0.25 feet below the asphalt ground surface.

2.2 October 1993 Investigation

The field investigation was conducted on October 11 through 14, 1993. Field activities
included: (1) drilling and collecting soil samples from seven soil borings; (2) converting the
soil borings to temporary groundwater monitoring wells (\ilell TW-l through TW-7); and
(3) obtaining groundwater samples from the temporary monitoring wells and from the
existing monitoring well MW-l for laboratory analyses. Temporary monitoring well
locations are shown on Plate 2 wilh the designation of each well by "TW" followed by the
number assigned to the temporary well.

PES adapted the existing site health and safety plan for site activities and conducted an onsite
health and safety meeting prior to commencing field activities. To avoid damaging
underground utilities, boring locations were cleared by CUS prior to drilling using subsurface
detection equipment.

2.2.1 Soil Sampling

The borings were drilled with a Deep Rock lOK drill rig equipped with 8-inch outside
diameter (O.D.) hollow stem augers to depths of approximately 8 to i0 fe€t bgs. A PES
geologist logged the borings for lithologic description of the soils encountered at each boring
Iocation in accordance with the USCS. The logs of borings are presented in Appendix A.
Soil samples and soil cuttings were ireld-screened for the presence of volatile organic
compounds ("VOCs") by collecting head-space readings using a photo-ionization detector
organic vapor meter ("PID"). Head-space readings are recorded on the boring logs.

Discrete soil samples were collected for field observations and for possible analysis if field
observations indicated unsaturated soil contamination was present. Samples were collected
during drilling at selected depths, at lithologic changes, and at the groundwater interface.

t 6?0?011.\'5 i
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The sampies were collected by driving a 2-inch I.D. split barrel sampler lined with stainless
steel tubes. The sampler was driven 18 inches into undisturbed soils beneath the cutting bit
of the auger.

To avoid cross contamination between sampling, equipment used for drilling and sampling
was decontaminated prior to use and/or between each sampling event. Drilling equipment
was cleaned using a combination steam/high pressure wash system. The soil sampling
equipment was cleaned using a non-phosphate detergent solution and double rinsed with
potable water.

Soil cuttings from the borings are stored onsite on top of, and covered with 6 mil plastic
sheeting until proper disposal can be arranged. Rinsate water and sediment from cleaning
activities are contained onsite in 55-gallon drums until proper disposal can be arranged.

2.2.2 Groundwater Monitoring Wetl Installation and Development

To ensure representative sample quality, temporary wells installed during this investigation
were constructed foliowing protocol for permanent wells with the exception of their surface
completion, as described beiow. When drilling and soil sampling were cornpleted at each
temporary well location, the well casing was insralled in the borehoie through the hollow
stem of the augers. The well casing consists of 8 to 10 feet of 2-inch diameter, Schedule 40,
PVC pipe with flush-threaded connections. The well screen has 0.0i0-inch machined slots
and was installed from depths of 3 feet bgs to 10 feet bgs to monitor the shaliow water-
bearing zone. A sand filter pack consisting of Monterey No. 2/I2 sand was placed in the
annular space from the bottom of the borehole to approximateiy 1.5 feet above the screened
interval. An approximate 1-foot-thick seal of bentonite peilets was placed above the sand
filter pack.

The seals were completed with portland cement to 0.5 feet bgs. Well casings were fitted
with bottom caps and iocking expansion plugs. Well completion details are provided on
boring iogs presented as Appendix A and in Table l.

To protect the temporary wells from damage, to ensure the safety of persons working around
the temporary wells, and to prevent introduction of surface water or spills, the pofiion of the
open borehole exposed at the ground surface was backfilled to the level of the adjacent
pavement surface with pea-gravel. The parking area surface at the well locations was then
restored with coid patch asphalt. In the near future the cold patch will be removed, and each
temporary well will be removed or completed as a permanent well by installing a traffrc-
rated vault around the well head.

The temporary wells were developed by surging to sort the irlter pack and bailing to remove
fines from the well casing. Approximately 5 casing volumes of water were purged from
each well during development. Development water is stored onsite in 55-gallon drums until
proper disposal is arranged.
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2.2.3 Groundwater Monitoring Well Sampling

Groundwater samples were collected from the seven new temporary monitoring wells and
from the existing onsite well on October 13 and 14, 1993. A minimum of 3 casing volumes
of water were putged from each weil prior to sampling using an acrylic bailer and samples
were obtained and decanted into 4O-milliliter glass vials. The sample containers were
labeled, placed in a chilled, thermally-insulated cooler for transport to the project laboratory
under chain-of-custody protocol. Purge water was placed in 55-gallon drums which remain
onsite until proper disposal is arranged.

2.2.4 Analytical Program

Samples were analyzed by a California-certified analytical laboratory. The groundwater
samples collected from ali monitoring wells during the October 1993 investigation were
analyzed for TPHg, BTEX, 1,2-dichloroethane ('DCA'), and ethylene dibromide ("EDB')
by EPA Test Method 8260 using gas chromatography/mass spectrophotometry ("GC/MS")
techniques. DCA and EDB are lead " scavengers" that are typicaliy added to leaded
gasolines.

2.2.5 Monitoring Well Survey and Water-I-evel Measurement

The temporary monitoring wells and the existing monitoring well were surveyed for relative
top-of-casing reference elevations and horizontal well coordinates. Elevations were measured
to an accuracy of 0.01 foot. The reference datum for the elevations is 100 feet which was
arbitrarily assigned to the top of the casing in MW-l. Waler surface elevations in all wells
were measured usins an electronic sounder.
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3.0 RESULTS OF INYESTIGATIONS

3.1 Subsurface Conditions

Surficial materials at the investigated locations consist of asphaltic concrete pavement over
the entire parking area and concrete slab-on-grade in the sidewalk area. Materials beneath
the paved areas consist of 2 to 4 inches of aggregate base which is underlain by gravelly
sand, clayey gravel, clayey sand, and sand to depths of I to 1.5 feet bgs in Wells TW-2,
TW-3, TW-5, and TW-6. The pavement materials in Wells TW-l and TW-4 are underlain
by silty clay and sandy clay which also underlie the shallow soils in wells TW-2, TW-3,
TW-5, and TW-6. The 4-inch-thick concrete slab-on-grade sidewalk through which Well
TW-7 is constructed is underlain by a second 4-inch-thick concrete slab. Materials below 2
feet bgs in all wells consist of predominantly sandy clay, silty sand, and silty clay with
interbeds of sand. The sand interbeds range in thickness from 6 to 12 inches and occur at
depths ranging frorn 3.5 to 5.5 feet bgs in all wells except TW-3 and TW-5 in which no
interbedded sand was observed.

Unusual subsurface materials were encountered in Wells TW-4 and TW-5. as follows:

(1) In Well TW-4, a 6-inch-thick concrete slab was encountered at a depth of
approximately 2.75 feet bgs in well TW-4. The borehole was relocated about 4 feet
southwest of the initial TW-4 borehole and the concrete slab was encountered in the
relocated hole at the same depth. The concrete slab was penetrated.

(2) A 2.5-fe€t-thick body of brick was found at a depth of 2 to 4.5 feet bgs in well
TW-5.

Groundwater was encountered at depths ranging from 2.5 to 5 feet bgs in all borings except
TW-6 in which water was encountered at a depti of about 6.5 feet bgs.

3.2 Evaluation of Hydrogeologic Conditions

Top of casing reference elevations, depth to groundwater, and groundwater elevations are
presented in Table 2. The water-level elevations measured in October 1993 and groundwater
surface contours are presented on P'late 3. On the basis of this data, the direction of
groundwater flow is to the west-southwest, toward Bay Place, and the magnitude of the
horizontal gradient is approximately 0.04 feet per foot.

A limited study of the potential for groundwater at the site to be affected by tidal fluctuatrons
in Lake Merritt was performed in May 1993. PES reviewed USGS topographic maps and
reviewed data from nearby sites for evidence of tidally influenced groundwater. On May 27,
1993 water levels were ureasured in MW-1 at 2.67, 2.73 and 2.77 feet below the top of the
well casing at 7'.25 AM, 1:45 PM and 5:25 PM, respectively. There was no appreciable
water-level cycling in response to the tidai cyc1e. The observations showed a water-ievel
drop of 0.1 foot during the day. This minor fluctuation may have been caused by a change
in barometric pressure during the day. The results of the study do not suppon the existenc€
of tidally-influenced groundwater at the site.
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3.3 Results of Groundwater Samole Analyses

3.3.1 February/March 1993 Results

The results of analyses of groundwater in Well MW-l in this investigation indicated the
presence of a fresh gasoline. The concentrations of selected petroleum fuel analytes detected
in groundwater are summarized in Table 3 and presented graphically on Plate 4. Copies of
the laboratory reports and chain-of-custody documentation for the February/March
investigation are presented as Appendix C.

The groundwater sample obtained from Well MW-l on March 3, 1993 contained 110 ppm
TPHg, 0.1 ppm TPHd, 8.5 ppm benzene, 7.5 ppm toluene, 4.4 ppm ethylbenzene and 15
ppm total xylenes. Total oil and grease was not detected above the method detection limit of
5 ppm.

Halogenated volatile organics (EPA Test Method 8010) were not detected with the exception
of DCA, which was found at 0.35 ppm. Several semivolatile organic compounds were
detected at low concentrations (near the method detection limits); the greatest concentrations
being 2-methyl napthalene (0.078 ppm) and napthalene (0.21 ppm). These chemicals are
constituents of gasoline. There were no PCB compounds detected in the sample. The metals
cadmium. chromium. lead. zinc and nickel were either absent or found dissolved in the
groundwater at only insignificant concentrations that could be attributable to natural
conditions.

Copies of the Friedman & Bruya reports, including chromatograms, are also included in
Appendix C. The adsorbed phase hydrocarbon analyzed from a sample obtained from MW-l
(Sample 930301-1) contained low and high boiling compounds such as those found in
gasoline and wax. The gasoline-like material was characterized as mostly unweathered (i.e.,
a "fresli" gasoline) due to the relatively high amounts of the volatile fraction present in the
sample. A halogenated compound which eluted from the column was initially thought to be
EDB or tetrachloroethylene ("PCE"). A subsequent Friedman & Bruya evaluation of this
sampie (using their GSVL technique) indicated EDB may be present, and PCE was absent.
No tetraethyl lead was detected. This was consistent with the results of the Test Method
8010 results. which showed the absence of PCE.

The gasoline fuel sample collected from the 10,000-gallon onsite tank (Sample 930331-2)
contained low boiling point compounds such as those found in gasoline. No EDB or other
halogenated compounds were present.

Based on a comparison of peak heights, and the presence of a halogenated compound in the
MW-l sample and its absence in the tuel sample, Friedman & Bruya indicated that the fresh
gasoline in Well MW-l did not match the gasoline from the tank.

10
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3.3.2 October 1993 Results

The chemical analyses results from the October 1993 investigation revealed that petroleum
hydrocarbons having characteristics of gasoline were present in samples from Wells MW-1,
TW-4, TW-5, TW-6 and TW-7. No hydrocarbons were detected in samples from Weils
TW-l, TW-2 and TW-3. Analytical results are presented in Table 3 and on Plate 4.
Laboratory reports and chain of custody documentation for the October investigation are
presented as Appendix D. Chromatograms are included with the anaLytical reports.

On October 14, 1993, Well MW-l contained 74 ppm TPHg, 6.1ppm benzene, 4.8 ppm
toluene, 4 ppm ethylbenzene, 11ppm total xylenes,0.35 ppm DCA, and 0.08 ppm EDB.
These results area consistent with those obtained from this well in March.

Sample TW-4 contained 2 ppm TPHg,0.065 ppm benzene, 0.018 ppm toluene,0.049 ppm
ethylbenzene and 0.033 ppm total xylenes. DCA and EDB were not present in TW-4 above
method detection limits.

Sample TW-5 contained i40 pprn TPHg,20 ppm benzene, 25 ppm toluene, 3.8 ppm
ethylbenzene, and 23 ppm total xylenes. DCA and EDB were not present in TW-6 above
method detection limits.

Sample TW-6 contained 4.1 ppm TPHg, 3.8 ppm benzene, 1.6 ppm toluene, 0.11ppm
ethylbenzene, and 0.54 ppm xylenes. DCA and EDB were not present in TW-7 above
method detection limits.

Sampie TW-7 contained 100 ppm TPHg, 48 ppm benzene,l5 ppm toluene, 3.4 ppm
ethylbenzene, and 16 ppm xylenes. DCA and EDB were not present at or above method
detection limits in TW-7.

il
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4.0 CONCLUSIONS

Based on the results of the investigations, it is apparent that petroleum hydrocarbon fuel has
been released to the subsurface at the site and that the primary source of the fuel release is
centered around the 10,000 gallon UST on the site and its fuel dispenser. This conclusion is
based on:

(1) the lack of fuel hydrocarbons detected in Wells TW-l, TW-2, and TW-3 which
indicates that the fuel hvdrocarbons are not misrating on to the site from an offsite,
upgradient source;

(2) the source of the fuel hydrocarbon is not likely an offsite, downgradient source because:
(a) the presence of a relatively steep, southwesterly hydraulic groundwater gradient
would preclude migration of fuei hydrocarbon to the site from downgradient locations;
and (b) the lack of tidal influence which could cause temporary variation or reversal of
the hydraulic gradient:

(3) the locus of the petroleum hydrocarbon contamination is centered on the 10,000-gallon
tank and its dispenser; and

(4) the fuel hydrocarbon release has occurred relatively recently (i.e., within approximately
the last two years). This conclusion is based on the relativeiy high proportion of
aromatic fuel hydrocarbon components in groundwater, and interpretation of
chromatograms provided by the project analytical laboratories.

The source could be either a minor leak in the tank itself, a leak from the product piping or
the dispenser, and/or tank overfilling.

The absence of waste oil constituents in Well MW-l (such as solvents and metals) indicates
that the remedial work conducted by Eagan in 1989 was likely adequate and the former waste
oil tank is not a major contributor to the petroleum fuel contamination in Well MW-l and
downgradient wells.

The apparent lack of a correlation between samples collected from the 10,000-gallon gasoline
tank and a sample fiorn Well MW-l was based on: (1) the absence of halogenated volatile
compounds (EDB and DCA) in the fuel tank sampie (as expected in an unieaded fuel) and
their presence in the sample from Well MW-l; and (2) the existence of a second set of peaks
at the heavier end of the well sample chromatogram (indicative of a wax). This information
does not preclude the onsite tank from being the primary source because: (1) petroleum found
in Wells TW-4, TW-5, TW-6 and TW-7 also did not contain EDB and DCA and is therefore
indicative of an unleaded fuel; and (2) there are other possible contributing sources to the
contamination near MW-l as evidenced by the existence of wrecked cars with leaking fluids
near MW-1, and the deteriorated condition of the asphalt possibly caused by fluid spills. The
chemical characteristics of contaminants in Well MW-l therefore can be explained as being
fiom two or more sources: the primary source being a release from the gasoline tank which
gives it its "fresh" characteristics; and one or more secondary sources such as a surface spill
of automotive fluids, which could explain the existence of the EDB and DCA and the heavier
hydrocarbon fraction.t
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PES Environmental. Inc.

5.0 RECOMMENDATIONS

Based on the findings of the investigations, PES recommends the following actions:

(l) Because an unauthorized release of petroleum hydrocarbon fuel has been confirmed
from an onsite underground fuel tank, the release should be reported to ACDEH and
RWQCB;

7 (2) Cox Cadillac should perform leak testing of the 10,000-gallon onsite tank. The product
J supply and vent lines, the product dispenser associated with this tank should also be

tested;

(3) Permit and complete six of the temporary wells (TW-2 through TW-7) as permanent
monitoring wells and abandon TW-l in accordance with applicable regulations; and

(4) Investigate the downgradient extent of hydrocarbon contamination in soil and
groundwater, and assess the need for and scope of remedial actions.



Table 1
Well Completion Details

Cox Cadillac
Oakland. Calilornis

Casing Installation Total Screened Smd Pack
Number Diametar Dato D6pth Intorval lnt3rrral

(inch$) (feotl (fs6t bgsl {f6at bgs)

PES Environmental. lnc.

Bcntonite Scd
Intowd

{teet bgs)

I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
t
I

MW.1

TW-1

TW-2

TW -3 2

TW- 4 2

TW-s 2

TW-6 2

TW-7 2

Notes:

2 02t23t93

2 10t11t93

2 10 t11 t93

10/t r /93

10/1  t /93

10t12t93

10/1 2/93

10t12t93

20.0 5.0 - 20.0 4.0 - 20.0

10 .0  3 .0  -  10 .0  2 .3  -  10 .0

8.0 3.0 -  8.0 2.0 -  8.0

1 0.0 3.0 -  10.0 2.3 -  1 0.0

9.0

8.0

3.0 - 9.0 2.3 - 9.0

3,0 - 8.0 2.0 - 8.0

3.0 - 4.0

1 .5  -  2 .3

r .0  -  2 .0

1 .3  -  2 .3

1 .3  -  2 .3

1 .0  -  2 .0

r .0  -  2 .0

1 .0  -  2 .0

8.0 3.0 - 8.0 2.0 - 8.0

10.0 3.0 - 10.0 2.0- 10.0

feet bgs = feet below ground surface
See Plate 2 for location of monitoring wells

1 67 O2O2a .)61 12t23t53



PES Envlronm€ntal. lnc.

Table 2
Summary of Groundwater Elevations

Cox Cadillac
Oakland. Califomia

Well
Number

Dato Measured
By

Top of Casang
Elovation
(feet (1 ))

Total Dopth
of Casing

{feet}

Deplh to
Wrtir
(fe6t)

Groundwdcr
Elavrlion3

{fe6tl

I
I
t
I
I
I
I
I
I
I
I
I
I
I
T
I
I
I
I

TW-l

TW-2

TW-3

TW.4

TW-5

TW-6

TW-7

MW-1

10i t  3/93

1 0i  13/93

1 0/r 3/93

10 /13 /93

10/r3/93

t 0/14/93

1 0/r 4/93

10 /13 i93

11 :35

12:17

12:49

16 :15

15 :25

13 :10

13 :25

13 :35

r 00.91

100.43

100.46

99.35

99.40

98.75

97.S6

100.00

8.50

7.63

9.45

8.50

7 .47

7.50

7.68

20.00

o.o6

2.32

4,43

2.73

4.84

5.40

5.40

3.55

r 00.85

98 .11

96.03

96.62

94.56

93.35

92.56

96.45

PES

PES

PES

rE5

PES

PES

PES

PES

Notes: (11 = All elevations relative to arbitrary reference datum of tO0 f€st at MW-l top of casing

167O2O24.\O2 12t23193



PES Environmental. Inc.

Table 3
Summary of Analytical Results for Groundwater Samples, March and October 1993

Cor Gadillac
Oakland, California

Concontrstions oxpressod in miiligrdms poa,itor {mglu - sguivglont to p6rts p6r million

Well
Number

Sample
Data

TPH as
Gasoline

B6nz6n6 Tolueng Total 1,2-DCA
Xylonas

(1 )

EthyF
86nzna

Ethylcnc
Diblomid.

I
I
I
I
t
I
I
I
I
I
I
I
t
I
t
I
I
T
I

TW-l

TW-2

TW-3

TW-4

TW.5

TW.6

TW-7

MW.1

MW-1

Notes:

1 0/1 3/93 < 0.050

10 i  13 /93  <0 .050

1 0i 1 3i93 < 0.050

10 /13 /93  2

10/1 3/93 .1.i90

r0/14/93 4.r

10t14t93 100

3/3/93 110

10i13i93 74

<0.0005 (2) <0.0005

< 0.0005 < 0.0005

< 0.0005 < 0.0005

0.065 0.018

20 25

s.8 r .6

48  15

8 .5  7 .5

6 .1  4 .8

< 0.0005

< 0.0005

< 0.0005

0.049

3 .8

0 .11

3 .4

4.4

< 0.0005

<0.0005

<0.0005

0.033

23

0.54

16

l5

11

<0.0005

< 0.ooo5

< 0.0005

<0.005

< 0 .1

< o.ool

<0.05

0.35

0.35

<0.0005

<0.0005

<0.0005

<0.005

< 0.1

< 0.001

<o.05

NA (3}

0.08

(1) 1,2-DCA = 1 .2-Dichlorethane
(21 < 0.0005 = Not detected at specified detection limit.
(3) NA = Not analvzed

157O2028.xO3 1Zt23Eg
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PI,ATE

1
Site Location Map
Cox Cadillac
230 Bay Place
oakland, California
----- 

oATE 
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11/93
FEMEWED BY IIE}'ISED DATE EVISEO DA'IE
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PES Environmentsl. Inc.
Engineering & Environmental Services

Site Plan
Cox Cadillac
230 Bay Place
Oakland, Calitornia
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EXPLANATION
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Temporary Well Location
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1
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PES Environmental. lnc.
Engineering & Environmental Services

Groundwater Elevataon Contours on October 13-14. 1993
Cox Cadillac
230 Bay Place
Oakland, Califomia
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+rw-r Monitoring Well Location

o rw-t Temporary Well Location

96.45 Groundwater Elevation on October 13-14, 1993

---e9 Groundwater Elevation Contour
(dashed where uncertain)

Note: All elevations relative to arbitary reference
datum of 100 feet at MW-l top to casang

-/
./

A
N

,/
./

0 60 120

Scale in Feet

JOA NUMB€R

167.0200.002
OATE
11/93

FEVIEWEO BY F€VISED DAT€ trVISEO DAIE



I
t
I
I
,l

I
I
T
I
I
I
I
t
T
I
I
I
I
I

PES Environmental, Inc.
Engineering & Environmental Services

Distlibution ot Oassolved Hydrocarbons in Groundwatel
Cox Cadillac
230 Bay Place
Oakland, Califomia

PTAIE

4

U

T

H A R R I S O N  S T R E E T

10/11

10/11

t00
4E
t 5
5.4

<0.05
<0.05

1 4 0 .

25
3.E

2t
<0.1
<0.1

1.1

71
A l

4.6
1.0

1 1
0.55
0.0E

10/13/93

10/ t5 l t o

)''

<0.050
<0,0005
<0.0005
<0.0005

<0.0005

a?w-s 10/13/95

/2 o.o6s | <o.ooos
4 , 1  |  _ _ _ _ t  < 0 . 0 0 0 5

<o.ooo5[ i I
<o.ooos l -'-1. /EXPI_ANATION <u.uuuD I 

-\l

yw-44 _;* 
-l

1o/ts/es t*"^ 
L

qrw-. , T--l <0.00051/
)/11/93 0.065 | <0.0005 r
4. r  I  o .or  a |  <0.00051
5.6 l \  -o.o.r l  <o.ooo5l
1.6 

[ - (  
'0 .0. .  

|  <0.00051
0.11 | t""".f..- rw.2o <0.0005 |
^., 1 \ 10/13/93 r----

.;.;;,1 <o.oo5t _ 1.;*r..1 l i

.o.oor | 
'{- <o.ooos | -.- hl

<o.ooo5 | Y /

<o.o5o I I
<0.00051/

<0.0005

, /

0 60 120

Scale in Feet

\ OTW-6 . 2

<0.0005
Crw-r Monitoring Well Location <0.0005

o rw-r Temporary Well Locataon

Concentrations of Dissolved Hydrocarbons

'to/ 11/ ss
in parts per million
Sampling Date
TPH as Gasoline
Eenzene
Toluene
Ethylbenzene
Xylenes
1,2-Dichloroethane
Etl'rylene Dibromide

<0.05 Not Detected above
Specified Deteclion Limit

1 0 0
46
t 5
3.1

t 6
<0.05
<0.05

JOANUMBEN
167.0200.002

DAIE
11/93

BEVIEWED BY FEVISED DATE FEMSEO T'ATE
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PES Environmental, Inc.
Engineering & Environmental Sevices

Unified Soil Classitication System Chart
Cox Cadillac
230 Bay Place
Oakland, California A-1

MAJOR DIVISIONS TYPICAL NAMES

q

92
A Z6+
o F
luG
zta

EE
,;i o
6 9
( r lL

A <

"a
o

MOFE THAN HALF
COABSE FFACTION

IS LABGERTHAN
NO- 4 STEVE StZE

CLEAN GRAVELS
WITH LITTLE
OFt NO FINES

GW .:.;.:
WELL GRAOED GRAVELS WITH OR
WITHOI,JT SANO, LITTLE OR NO FINES

GP POORLY GRADED GRAVELSWITH OA
WITHOUT SAND. LITTLE ON tlo FINES

GMVELS WITH
olJEH 15% FINES

GM
' l  I
o l
+1

SILTY GRAVELS,
SILW GRAVELS WITH SAND

d,r
"/,"2,

CLAYEY GRAVELS.
CLAYEY GRAVEI-S WITH SAND

SANDS

MORE THAH HALF
COAFSE FRACTION
IS SMALLER THAN
NO. I S|EVE S|ZE

CLEAN SANDS
WITH IITTLE
OF NO FINES

SW WELL GRADED SANOS TryITH OR
WITHOT,T GRAVEL LITTLE OR NO FINES

SP POOBLY GRADEO SAI{OS WITH OR
WITHOUT GFAVEI. LITTLE OB NO FINES

SANOSWITH
O/EF 15* FINES

SM :l: SILTY SANDSWITH OB
WITHOUT OFAVEL

q^ ,7,CI.AYEY SANDS WITH OR
WITHOI'T GRAV€L

6
8
A

: l z
^ z
6f
O F
IIJ IEz v
i ; '

d 5z <
rr=

F

d

SILTS AND CLAYS

UOUID LIMIT 50% OR LESS

ML INORGANIC SILTS ANDVERY FINE SANDS, ROCK
FLOUR, SILTS WITH SANDSAND GFAVELS

CL INOFGANIC CLAYS OF LOA/ TO MEDIUM PLASTICIry
CLAYSWIIH SANDS AND GRAVELS. LEAN CLAYS

OL I I I ORGANIC SILTS OR CI-AYS
OF LOI'V PIASTIOITY

SI LTS AND CLAYS

UOUIO LIMTT GREATER THAN 50%

MH tNoRoaNrc srlTs, MlcAcEous oR olAToMAclous.
FINE SANDY OR SILTY SOILS, ELASTIC SILTS

CH 7 INORGANIC CLAYS OF HIGH PL.ASTICITY,
FAT CLAYS

OH ORGANIC SILTS OF CLAYS
OF MEDIUM TO HIGH PI,ASTICITY

HIGHLY ORGANIC SOILS f l
PEATAND OTHER
HICHTY ORGANIC SOILS

PID (PPM)

BLOWS/6'

- Pholo lonization D€tector readings in
pa.ts pe. million trom field hea&pace
sampB scl€€nthg.

- Etlo$rs r€quired to driw samplgr 6 inches
as indicst€d on lh€ logs using samplo
dtivo hamm€r w€ight ol l40 pounds
fslling 30 inches,

- Soil Color according lo
Munsell Soil Color Charts (1984 Edilion)

- f6ot abov€ Mean S€a Lgvol

D
z
tr
I
s

- l'lo goil Sample Recov€red

- Pa.tial Soil Samol€ R€cove.€d

. UndistJibod Soil Samde Flecowred

- Soil Samplo Submitted for Laboratory AnalFi!

. FiEt Encounier€d Ground Waler Lev€l

2,5YF' 6E

f€ot MSL

JOB NUMAER

167.0200.002
OATE

1rl93
REVEWED AY REV€EO DATE EVBEO [}AIE
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oUENT cox cadillac DIAMEIEFI oF HOLE 12' lo I ' & 7.25' to 20'

LOCATION 230 Bay Plac€, oaldand, california TOTAL DEPTH OF HOLE 20 te€t

JOB NUMBER 167.0200.002 TOP OF CASING ELEVATION 0.25 feet b€low ground level

GEOLOGIST/ENGINEER D. T.umbly DATE STAFTED 2t23193

DRILL RIG CME 75 with 7.25' Hollow st6rn Aug€r DATE CoMPLETED 2lAEg

6Jr, ees Environmental, Inc.///Vt Engineeting & Environmental Services
-

LOG OF BORING MW-l
PAGE 1 OF I

wELL coNsrRucroN DETATL ft
aEegEg
o 4 =
J U
I t r O . / . ,

t

l a

+

12

7
1 l
1 0

1 0

DARK BROWN SANDY CLAY (CL) WITH GMVEL
1oYFl3E, m6dium stift, moist, very fine{rained to
corrse{rained sand.

ouvE srITY CLAY (cu wtrH SAND
5Y V4, msdium still, moisl, \/ery in6{rained sand,

DARK GFAY SAND lSP)
loYFl3/1, loos6, moist to v{et, very tine€rain€d to fins{rsin€d
sand, mod€rate hydroosdgn odor.

LIGHTYELLOWISH BRO'VN CLAYEY SILTY SAND (SMilrL)
2.5Y 6,/3, medium densa, mdit, wry line-grain€d 3and, i.on
steined.

Fin€s d€ar€ase-

l/lodersle hvdroc€rbon odor.

ASPHALTIC CONCRETE

GF€ENISH GRAY SILTY SAND (SM) WITH CLAY
5G 5/l , medium densa, w€t, v€ry lin€{rained ssnd, mod€rato
io slrong hydrocarbon odor.

LIGHTYELLOWISH BROWN SANDY CLAY (CUCH)
2.5Y 6/3, medium stitt, wet, very fine€rain€d sand.

futtom of Boritg at 20 feet &bw grcund $iee.

7
1 1
1 6

7

'lH
H

10-tz

]E

15 -.1 -.
tpl
Itr

]E
t t l

20 Ju!

Y

{
s

ci

(t
n
q

_l-

ZJ
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@':^8sr:::;rtifr"1,1i""n,",.",,""" LOG OF WELL TW.1

=
WELL coNsrFrucloN DETATL t

o

c
t^ l, <t
v i : r J
9Fg
af ,=
.l lll
m 6 a

.*T

:ifl
o _ {

.F

F------
T- -e
t+ 5
l3Fi*x
sE F
q.5 E
ry

g
*
i
I
I

I

ASPHALTIC CONCRETE 2'; AGGFTEGATE BASE 6'

LIGHT OLTVE BFO'VN SANDY SlLry CLAY (CL)
2.5Y 5/6, moisl, m€dium siilt

9 b

c i dr t
. i

ct

LIGHT OLIVE BROWN SAND (SP)
2.5Y 5/€, r4et, m€dium d€n86, vory ine{rained and fne-
orained sand,

LIGHT ouvE BRowN srLTY cr.AY (cL)
2.5Y 5/6. w€t, slifi.

LIGHTYELLOWISH BFIcn/VN GRAVELLY gILTY SAND (SW)
2.5Y 6/4, wot, m€dium den6e, very find€reined to coarls6-
grained 6and, fins{rained gra\rol.

tuttom ot Boing at l0 leet below gtound 6udace.I 10

CLIENT Cox Cadillac
LOCATION 23O Bay Pleo€, Oaldand, Calitomia
JOBNUMBER 167.0200,002

GEOLOGIST/ENGINEER D. Trumbly

OFIILL FIG Deep Fbck loKwith 8' Hollow St6m Auger

DIAMETEFI OF HoLE I inch€6

TOTAL DEPTH OF HOI-E '10 f€st

TOP OF CASING ELEVATION o.5 fost b€low ground l6wl

DATESTARTEO 10111193

OATECOMPLETED 1oi11l93
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lpr- ees Environ mental, I nc.'4NZl Engineeting & Environmental Services
-

LOG OF WELL TW.2

WELL CONSTRUCTION DETAIL
=
(L

o

T
or
s l
c l

-r

! t

s l
o l
EI
o l

TIC CONCBETE 2.: AGGREGATE

*e

\9

!

DAFIK YELLOWISH EFIOWN CLAYEY GMVEL

s
\

e
I
I

€
€ H

H
H

1oYF 4/6, moi6t d6nse, fineg.ain€d gravel,
LIGHT OLIVE BROWN SILry CLAY (CL)

2.5Y 5/4, moisl, medium stiff.

UGITT OLIVE BROWN SANOY SILTY CLAY (CL)
2.5Y 5/3, moist, stitt, vsry fin€€rain€d sand.

LIGHT OUVE BROWN SAND (SP}
2.5Y 5/4, rvol, medium dens6, v€ry fine{rain€d to m€dium-
otameo sano.

LIGHT oLIvE BRo\A/N SILTY CLAYEY SAND (SC)
2.5Y 5/3, wet, medium d€ns€-

futtom ol Boring at 8 laet bolow groutrd s.rda@,

10

CLIENT cox Cadillac

LOCATION 230 Bav Place, Oakland, calitomia
JOBNUMBEFI 167.0200.0s2
GEOLOGISTiENGINEER D. Trumbly

DRILL FllG Desp Flook 10K witrl 8' Hollow Stom Augor

OIAMETEB OF HOLE I inches

TOTAL DEPTH OF HOLE 8 feet

TOP OF CASING ELEVATION 0 3 fe€t b€low ground lo\/31

OATE STARTED 10/1 1/93

OATE COMPLETED lON Ii93
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@":^:*tlt:;,?il;l';,11"?,", ."","., LOG OF WELL TW-3

WELL CONSTFUCTION OETAIL
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a
J
o
dl
=

-*T.s! s,l' 4 f l
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r
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:g l
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o l
ci l

-l-

-L

L-e
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p
E
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ASPHALTIC coNcRETE 2'i AGGREGATE BASE 6.
OARK GFAYISH BRO^/N SAND (SW

2.5Y 412, moist, m€dium derc€, wry lino$.ained !c coslse
greined sand.

YELLOWISH BFlOrt/N SANOY CI-AY / CLAYFT'SAND (CI.ISC)
l OYR 5/4. moist to w€t, very stifi / modiufi d€na€, \/ery fine-
grain€d and fin€grain€d sand, \/ory glight hyd.ocerboo odor.

LIGHT OLIVE BROWN SILTY CLAY (CL} WITH SAND
2.5Y t4, moist, wry stifl, v€ry fine{raln€d aand.

LIGHT OLIVE BFOWN SANDY SILT (ML) WITH CLAY
2.5Y 5/4, moist, vory stiff, very fino{rained sand.

10 tuttom ol Boring d l0 feet bebw grcund 'udee.

CUENT Cox Cadillao

LOCATION 230 Bav Plac€, Oakland, Califomia

JOBNUMBER 167.0200.002

GEOLOGIST/ENGINEER D, T'UMbIY

DRILL FIG De€p Rock l0Kwilh 8' Hollo\,v Stem Auger

oIAMETER OF HON-E I incbe6

TOTAL oEPTH OF HoLE 10fe€t

TOP OF CASING ELEVATION 0.5leot below ground lewl

DATE STARTED 10/11/93

DATE COMPLETED 10111193
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@z::*xl:;ltiffil,lt"";,",,"',""" LOG OF WELL TW.4

WELL CONSTRUCT]ON DETAIL EgF
t L ( o 6

k - e
T i  il 3s
E ". .nBtr
\EE

B

s
I

ASPHALTIC 1.5': AGGFEGATE BASE 6'
LIGHT OUVE BROWN SANDY CLAY (CL)

< r t 9 . 1

8 .1 5 H
H
H

2.5Y 5/4, moi6t, medium siitt, \/gry line{rained 3and.
OLIVE GRAY SANOY CI.AY (CL)

moist io $,8t, medium sliit, v€ry fing{rained 6and, oontains
brid( lraoments.

coNcREIE
DARK GFAYISH BRO/VN GFAVELLY SAND (SW

2.5Y 4,2, moi6t, 1006o.

L|GHT OLTVE BROWN SrLTY CLAY (CL) W|TH SAND
2,5Y 5/4, moist, stiff to vgry stiff, very fine{rainod sand.

!

! l

a l
6 l
c'

-.t- Bottom af Boing al9 tedt below groutld sriee.

1 0

CLIENT Cox Cadillao

LOCATION 230 Bay Pl6cs, Oakland, Calilomia

JOBNUMBER 167.0200.002

GEOLOGISTENGINEER D. Trumbly

DRILL FIG Deep Ftock 10Kwifi 8' Hollow Stem Auger

OIAMETEFI OF HOLE 8 Indlos

TOTAL DEPTH OF HoLE I leot

TOP OF CASING ELEVATION 0.5 feet bslow ground le\rel

DATE STAFTEO 1Ol1I/93

DATECOMPLETED 1Ol1I/93
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*r, .ts Envrlonmenrat. Inc./fl Eneineering & Environmental Services
LOG OF WELL TW-s

o_

e
-F

€$.sl
\F 3l

" H$l= €il
r i l
\ ^ t

o l
c i l
-l-

ASPHALTIC CONCRETE 2': AGGREGATE BASE 4.
DAFK YELLOWISH BROWN CI-AYEY SAND (SC)

!

o

\.
t
I

s
t

s

*

c

5

I OYB 3/6, moist, loo€€.
GRAY SILTY CLAY {CL} WITH SAND

5Y 5/l, moist, soft,
BRTCK 10R 4/4,

VERY DARK GRAY SANDY CIAY (CL}
1oYF 3/1 , moi6l, wry soft, wry tinE{rainsd .nd fno-grained
send, mod€rate hw.ocadon odor.

lvdrocarbon odor b€orias sltong.
B6com€3 dark gray 5Y 4/1.

futtom of Eo ng at 10 feel below gtuund sutf9po.

5 4 a 2
H
H

10

CLIENT Cox Cadillac

LOCATION 230 Bay Plac€, OaHand, Calilomie

JOBNUMBER r67,0200.002

GEOLOGIST/ENGINEER D. Trumbly

DRILL FIG D€6p Fock l0Kwilh 8' Hollow St6m Aug6r

OIAMETER OF HOLE 8 inch63

ToTAL OEPTH OF HoLE S loet

TOP OF CASING ELB/ATION O.25 toet b€low grcund level

DATESTAFITED 1O/I293

DATECOMPLETED 10I'2193



I
I
I
t
I
I
I
I
I
I
I
I
T
I
I
t
I
I
I

@z:i sy ::;[Tiff t';,1$?,",,"".". LOG OF WELL TW€

wELL coNsrFrucrroN DETATL ft
o

:^ ti .r,
v = JgEs
9f t ;
a o d a D

CONCRETE 2'; BASE 2'

*s
\9

DANKYELLOWISH BFOWN GRAVELLY SANO (SW}
1oYFt 4/6, moi6t loo€4, fne{rained to coa.so{rain6d sand,
6n€-o|€in6d orawl.

LtcHT-oLrvE BRowN SANDY CLAY (cL)
2.5Y 58, moi6t, modium stjtf, veryfine{rained and fine.
orain€d gand.

GFEENISH GRAY sILTY SAND (SM)
scY 6n, moigt to wEt, medaum denso, v6ry fina{rain€d and
fn€{aain€d sand.

GFEENISH GRAY SAND (SW
scY 5/l , wst modium d€nse, very fine{rainod to coaE€-
orained aand.

GNEENISH GRAY AND DAFK YELLOWISH BFIOWN SILTY
SANO (SM) - sGY 5/t & 1oYR 46, wot loos€ to medium
denE6, very fine{rained and finq{raioed sand,

&ttom of Boing at 8 feet below groud sJda@,

!
\
t
e

i
-L

4.6 H
H
H18.4

10

CLIENT cox Cadillac

LOCATION 23O B6y Plac6, Oakland, Calilomia
JOBNUMBER 167.0200.002
GEOLOGIST/ENGINEER O. Trumbry

DRILL RIG Deep Flock l0Kwilh 8' Hollow Stem Auger

DIAMETER oF Hol-E 8 inches

TOTAL DEPTH OF HOLE I feet

TOP OF CASING ELEVATION 0.25 tset b€lov, ground lov€l

OATE STARTED 10112/93

DATECOMPLETED 1OI1Z,93
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@':;st:l;f ?illi',i,11"",i,"rs"'i""" LOG OF WELL TW-7

=
tLc
e

.l

.L

SLAB 4'r BEOOING MA

's !

\ 9 ;

c

CONCFETE SLAB 4'
VERY DAFK GHAY SANDY CLAY (CL)

7.5YFl fl3/, moisl, soft, \/qry fino€.ained 6qnd.
DAFK GREENISH GRAY SILTY CLAY {CL) WITH SAND

scY 4/1 , moist, m€dium stifi, wry lino{rain€d 6ard, witl
lioht hvdrocatbon odo..

LIG-HT OLIVE BFIOWN SILTY CLAY (CL) WITH SAND
2,5Y 5/4, moisr, medium 6tiff, \,ery fins{rain€d sand, vrith
ndorale hvdrocarbon odor.

LtcHT ouvE BRowN slLw SAND (sM) wlrH CLAY
2.5Y 5/4, mobt lo w€t, looc€, v€ry fins{rain€d to m€dium-
grain€d 6and, wiih strong hyd.ocarbon odor.

!
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p

*

I

435 4

- f

3

E
H
H

i , . t

. i B
t ;
. i

6
ci

238

-J- 1 0 btbm ol Boring at 't0 teet b€hw gtuund su,l*e.

CLIENT Cox Cadillac

LOCATION 230 gay Place, Oaldand, Calilomia

JOBNUMBER 167.0200.002

GEOLOGISTENGINEER D. Trumblv

DRILL RIG Deep Rock 10K with I' Hollorv Stem Auger

DIAMETER OF HOLE 8 inch€s

TOTAL OEPTH OF HOLE 'lole€t

TOP OF CASING ELEVATION 0.25 l6el b€low g.ound l€vel

DATE STARTED 1O/12l93

DATE COMPLETED 10/12/93
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BLAINE
TECH SERVICES rr.rc.

985 TIMOTHY DRIVE
SAN JOSE, CA 95133

(408) 995-5535
FAX (408) 293-8773
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Marth 12, 1993

PES Environmental, Inc.
1682 Novato Blvd-
Novato, CA94947

Attention: Marv Holkenbrink

SITE:
Bill Cox Cadillac
230 Bay Place
Oakland, Califomia

PROJECT:
Well Development

PRO'ECT INIIIATED ON:

March 1,1993

WELL DEVELOPMENT REPORT 930301.Y.1

Biaine Tech Sewices, Inc. performs specialized environmental sampling and documena-
tion as an independent third party. In'order to avoid compromising'the 6bjecriviry neces-
sary for the pr6per and disiniereited performance of this ivork, Bline Tech Services, Inc.
does not participate in the interpretation of analytical results or become involved with the
marketing or installation of remedial systems. The interpretanon of results should be
performed by representadves of the interested regulatory agcncies and those certified
professionals who are engaged as paid consultants in the business of providing profession-
ai opinions along with recommendations and proposals for funher investigative or rcmedi-
aI activities.

As an independent third party, Blaine Tech Services, Inc. routinely performs evacuation
and sampling of grcundwater wells. In addition, we are frequently asked to provide spe-
cialized personnel, instruments and equipment for well development work Similar stand-
ards of cate and cleanliness are requiridln all these activities and our personnel are accus-
tomed to the safety measures that rirust be taken.

Wcll Devd+mcor Rcpod 930301-Y-l PES Ervironrneltal" Inc. page I
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Scope of Requested Services

Blaine Tech Services, Inc. was asked to provide qpecialized equipment, instruments and
personnel for a weil development project being overseen by PES'Environmental, lnc..

Execution of the Recent Work

Our personnel arrived at the site on Monday, March l, 1993 and developed one well in
accdrdance with our client's specifications tommunicatcd to us by Ivts. i{olkenbrink. A
summary of the well development actions is presented in the uble of field data which
follow.

}TW.l WELL DEVELOPMENT LOG

well
Desiqrratlon

MW-1

wel].
Diaaete!
(inches )

t{e11
Depth

(feet)

2 1 . 1 0

Eq':LFnent Used: Middleburg / Bailer

Data collect.lon during $eII dev€Iolrent :

Inltia]-
Depth to wate!

(feet)

EC TuEbidity
(lol.clophos) Mg)_

> 2 0 0
a . 5 ? - 1 n  '  q ?

>200

>200

voh@ of
lingle cage

(qa11ons )

2  . 5 0

Gallons Teq).
TLjEe F€noved (F) pII

0 3 / 0 L / 9 3  9 : 5 0  2 . 5  6 3 . 6  1 . 4  2 0 0 0
Pump was being repaj-red from

1 0 ; 5 8  5 . 0  6 2 . 0  ' l  . 6  2 0 0 0

T I :  U 5  /  .  )

1 1 : 0 7  1 0 . 0

6 0 . 4  7 . 5

!9!es

Brown, silty,

Blown, silty,
gas  odor .
Brown, silty,
gas odor' and a
heavy sheen.
scatteted bits of
f lee  p toduc t .

Strong gas odor.
Slow pulrq) rate.
S t rong gas  odor .

1 9 0 0

1 8 0 0 >2 00

t L ; I 2  1 2 . 5  6 3 . 0  7 , 3  2 2 0 0  > 2 0 0
Surged wi th Middleburg f rom 11:12-11:23

1 t : 2 3  I 5 . 0  6 4 . 0  7 . 0  2 6 0 0  > 2 0 0
! L t 3 2  1 ? . 5  6 4 . 6  1  . 2  2 4 0 0  > 2 0 0
1 1 : 4 5  2 0 . 0  6 5 . 0  7 . 4  2 6 0 0  > 2 0 0
1 1 : 5 5  2 2 . 5  6 4 . 6  1 . 4  2 4 0 0  > 2 0 0
L 2 t r 6  2 5 . 5  6 0 . 8  ' 1  . 2  2 3 0 0  > 2 0 0

1 2 : 1 6  E n d  1 o g ,

Light brovrn' fuel odor.

wdl Dc1,clop6st R.port 930301 -Y-l PES Enviruncrul Inc- wge2
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STANDARD PROCEDTJRES

Overview

Because formations vary in their geologic composition, transmissivity and water produc-
tion capability, weil development cannot bc reduced to a set of fixed procedures that will
always produce a complete and satisfactory result ifjust repeated for a predetermined
period of time. Instead, weil development is accomplished by selecting procedures that
(a.) repair that portion of the native formation rhat was disrupted by the cuning action of
the well drilling tool, and (b.) promote the flow of water out of the native formation into
the newly insulled well (through the granular filter pack and well screen). Execution of
development actions that are not appropriate to the native formation will be inefficient and
in some cases even deleterious.

Time constraints usually prevent a precise classification of the saturated zone materials by
analysis of soil samples for physical characteristics at a laboratory equipped to do physical
testing. Physical tests cannot usually be completed during the brief timcspan of a project
that combines exploration, design, and well installation into a one day efforr lnstead, the
subjective judgments of the field geologist are recorded in the boring log and well installa-
tion log. The field geologist must quickly evaluate soil types by dreir appearance and
observable characteristics and record his or her estimation of the material in the log accord-
ing to the categorical definitions provided by rhe Unified Soil Classification System.
These categorical judgments are also the basis for determining the frnal consmrction speci-
fications of the well.

The well's total depft, the length of the screened interval, the slot size, and the size of the
sand used in the filter pack are all decided on the appearance of soil cunings and whatever
quick tests the field geologist can perform. Because the physical specifications for the well
are set at that moment ald cannot be corrected later, any misclassification of soil that re-
sults in a mismatching of the well to thc native formation will have to be addressed and
corrected (to whatever extent is possible) with well development actions, alone.

WelI development work can be directed in two ways:

Fint, specific weil development actions can be called for by the geologist who
installed the wells or by another professional reviewing that installation work.
Typically, consultants specify the use of cenain equipment and techniques.

Second, the consulunt or client can define the goal which is being sought and
place limits on the amount of effort which should be uken to achieve the goal.

Of the two types of direction, the second is far more common and also more important.
Defining the extent of effort which can be expended is vital to controlling costs on a
project and scheduling personnel and equipment to complete the work Moreover, it is
possible to undenake and complete work without the added and frequendy unnecessary
effort of working out very detailed specification which may be impractical or unwarranted

WcU Dcv.lqin.rn RAon 930301-Y-l PES Eavisuncaul,Ioc, paSe 3
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This does not mean dlat our personnel cannot make use of well installation logs when they
are available or are not r€cep'tive to very specific directions from tlre consultanr It does,
however, mean that when viry detaileddiiections arc given, rapid communications be-
tween our pe$onnel and the geologist become very important This is especially true of
sites where multiple wells have becn installed, because wells even a short distance apart
may demonstrate-quite different characteristics which may require a rapid reevaluatibn of
what weil development procedures are apprcpriate in light of the hydrologic condition
presented by the native formation at that location on the site.

In most cases, tightly controlled action sequences are less productive than more general
directions combined with olain statements of what evaluation criteria should be used for
judging the progress and cbmpleteness of the well development work. The most common
standards are volumetric (removal of set volumes of water), recharge rate, and water clarity
(measurcd as nephelomenic turbidity units). Given these goals and limitations, our person-
nel can work independently of the project geologist. In most cases, our personnel can
proceed with the work without supervision or direction by rclying on empirical informa-
tion obtained directly from the water in the well.

Selection of Development Equipment

Each Blaine Tech Services, Inc. vehicle provided for a well development project will have
a wide assortrnent of development tools including stainless ste.el surgeblocks ald swabs,
several types of pumps, and complete instrumentation for detcrmining standard parame-
ters. Special equipment which includes certain types of winches, jetting heads, and drop
surging pumps can be provided.

General Policy

Truly diffrcult conditions which can only be resolved by the application of massive force
or large volumes of high pressurc air should be addressed by a drilling or pump installation
contractor. Blaine Tech Services, Inc. is not in the heavy salvage business and has a
general policy against the use of tools or techniques which provide enough mechanical
advantage to pose a serious risk of damaging the well. The same policy prohibia introduc-
ing foreign materials into a well which could carry contaminants into the groundwater. In
keeping with this policy, our personnel avoid surging with slugs of effluent water, orjet-
ting with unfiltered air unless these actions are specifically requested by a registered pro-
fessional who is cognizant of the problems and hazards that accompany thc action. ln a
similar vein, our personnel will, whenever possible, avoid devclopment actions that arc
likely to seal clay formadons or promote bridging, and make every attempt to call obvious
indicadons of such conditions to the attention of the project geologist so that a diffcrent
regimen can be selected.

Effluent Materials

Groundwater well sampling protocols call for the evacuation of a sufficient volumc of
watcr from the well to insure that the samplc is collected from water that has been newly
drawn into the well from the surrounding geologic formation.

Wdl Dc\dcp|lrd Rcpon 93O3Ol-Y-l PES Eavirqrrrartrl.Irr.
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Well devclopment routinely generates as much or more effluent wat€r as does routine
evacuation prior to moniOring. In some cases very large amounts of water must be
removed from the well before a satisfactory level of development has been achieved. The
effluent water from these dcvelopment actions must be contained. Blaine Tech Services,
Inc. will place this water in appropriatc containcrs ofthe client's choice or bring new DOT
17 E dnrms to the site which are appropriate for the conuinment of the effluent materials,
The determination of how to pmp6riy dispose of the effluent water must usually await the
resuls of laboratory analyses of subsequent samples collected from each individual
groundwater well. If those individual samples do not establish whetler or not the effluent
water is contaminated, or if effluent ftom morc than one source has been combined in the
same container, it may be necessary to conduct additional analyses on the effluent materi-
al.

Decontamination

All apparatus is brought to the site in clean and serviceable condition. The equipment wiil
be decontaminated after use in each well and before leaving the site. Decontamination
consists of complete disas sembly of the device to a point where a jet of steam cleaner
vrater can be directed onto all the internal surfaces. Blaine Tech Services, Inc. frequently
modifies apparatus to allow completc disassembly and proper cleaning.

Personnel

All Blainc Tech Services, Inc. personnel receive 29 CFR 1910.120 raining as soon after
being hired as is practical. In addition, many of our personnel have additional certifica-
tions that include specialized training in level B supplied air apparatus and the supervision
of employees working on hazardous materials sites. Employees are not sent to a site
unless we are confident they can adhere to any site safety provisions in force at the site and
unless we know that they can follow rhe wdnen provisions of an SSP and the verbal direc-
tions of an SSO.

In general, employecs sent to a site to perform groundwater well sampling will assume an
OSHA level D (wet) environment exists unlcss otherwise informed The use of gloves and
double glovc protocols protects both our employees and the integrity of thc samples being
collected. Additional protective gear and procedures for higher OSHA levels of protection
are available.

Plcase call if we can be of anv further assisunce.

RCB/skt

Wcll Dsvdq|natr R+ort 96m01-Y-1 PES EtrvirsuE.nr|l. Inc- page 5
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TECH SERVICES rr'rc.

985 TII\,IOTHY DFIVE
SAN JOSE, CA 95133

(408) 995-ss35
FAX {408} 293-8773
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March t5,1993

PES Environmental, Inc.
1628 Novato Blvd., Suite 100
Novato, CA 94947

Attn: Dan Trumbly

Bill Cox Cadillac
230 Bay Place
Oakland, California

PROJECT:

PES Enviornmental, Inc.
well installation project

SAM}UNC EVENT:
Evacuate and sample one well

DATE:
March 3, 1993

GROUN'DWATER SAMPLING REPORT 930303.Y.I

Blaine Tech Services, Inc. performs specialized environmental sampling and documenta-
tion as an independent third party. In-order to avoid compromising the objectivity neces-
sary for the proper and disinierested performance of this work, Blaine Tech Services, lnc.
does not particibate in the interoretation of analvtical rcsults or become involved with the
markedn! or initallation of reniedial systems. 

-

This repon deals with the groundwater well sampling performed by our firm in response to
your request. Data coilected in the course of our work at the site is presented in the
TABLE OF WELL MONTTORING DATA. This data was collected during our inspec-
tion, well evacuation, and sample collection. Measuements include the total depth of the
well and depth to wat€r. Water surfaces were funher inspected for the prcsence of immis-
cibles. A series of electrical conductivity, pH, and tcmperature readings were obtained
during well evacuation and at the time oi iimite collection. Rccharge performance can
be evaluated by comparine rhe anticinated rhree. four. or five case volume evacuadon
gallonage wittr the volumiwhich corild actually be purged.

BbilE Tcd Scwic.s. Lrc, R.Don No. 930303-Y-l PES Eawiorunaut Inc page I
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TABLE OF WELL MONITORING DATA

v l e l l  I . D .

Dats Sa6pled

t{e l I  Dlanete!  {1n.  }
TotaMel l  DePth ( f t .  )
Deprh To l { . t€r  { t t .  )

Reason l! Not sanplecl

1 case volune (gal .  )
Dld $el l  Deeate!?
Ga11on3 Aclual ly  Evacuated

P'rrg lng D€vlce
saEpl lhg Devlce

T!no

Tenp€ra!ure (Eahrenhel t )
pL

conducrtv l ry (n!crcmhos/gI l

EtS Chaln ot  Custody
ETS saaple I .D.
DHS lotTt Laboratoly

ulr-1

o 3 t 0 3 / 9 3

2

2  0 . 1 0

::"'

NO

HIDDLEEURG

9 : 5 0  9 : 5 6  1 0 : 2 9

5 . 8  7 . 0  5 . 6

3 1 0 0  3 0 0 0  3  6 0 0

930303-Y-1

w-1

SUPERIOR

TPtt  (qas,  ,  BTEX,
TPB (dleBel) , t1ETAls

E P A  8 0 1 0 , 8 0 8 0 , 8 2 ? 0 ,

In the inErEst of clarity, an addendum has becn appended to the TABLE which lists analytical rcsulb in such
a way dnt our field observarions are presented ogether with the analytical results. This addendum is endtled
a SUMMARY OF CAR RESLJLTS. As indicared by rhe tide, tre source d@uments for these numbers are
the laboratory's cenifred analytical reports. These certificd analytical reports (CARs) are Sereta@d by tte
laborarory as the sole ofhcial documents in which they issw their frndings. Any discreparcy between thc
CAR and a abula or t€xt prcsenbtion of analnical values must be decided in favor of fr CAR on the
STounds that the CAR is the authoriurive legal documenl

Bhia Tc.h Scrvic.., Ioc. Rcpon No. 93{Eql-Y-l PES EsvridDttt l" &tc, page2
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EQI.IIPMENT

Selection of Sampling Equipment

The determination of what apparafts is to bc used on particular weils may be made by the
propefty owner, but is usually made by the professional consultant dt€cting the perform-
ance of the monitoring on $e propeny owner's behalf. Whcn no specific requiremcnt is
made, our pcrsonnel will seleci equipment that will accomplish the work in the most effr-
cient manner. Our personnei are iquippea wittr a variety oi sampling devices that include
USGS[tdiddleburg pumps, down hole electric submersible pumps, air lift pumps, suction
pumps, and bailers made of both Teflon and stainless steel.

Evacuation and Sampling Equipment Mechanics

When equipment is not selected by the client, the apparatus for well evacuation and sample
collection is selected by our field personnel based on an evaluation of the field conditions.
Bailers
USGS&Iiddleburg positive displacement sampling pumps

An USGS&{iddleburg pump and a bailer were selected for the collection of samples at this
slte.

USGS/Tvliddleburg Positive Displacement Sampling Pumps: USGSMiddleburg posi-
tive displaccment sampling pumps arc EPA approved pumps appropriate for use in weils
down 6 two inches in aiaiiter ina Aepths up'io severil hrindrii fe-er The pump contains
a flexiblc Teflon bladder which is alternately allowed to frll with well water and ften
collapsed Actuation of the pump is accomplished with compr€ssed air sup-plied by a
single hose to one side of the Teflon membrane. Water on the other side of the membrane
is squeezed out of the pump and up a Teflon conductor pipe to the surface. Evacuation
and sampling arc accomplished as a continuum. Thc rate of water removal is rclatively
slow and loss of volatiles almost non-existent There is only positive prcssure on the water
being samplcd and there is no impeller cavitation or suction. The pumps can be placed at
any iocati6n within the well, can ilraw water from *re very boaom bf thb well case, and are
vimrally immune to the erosive effects of silt or lack of water which destroy other types of
pumps.

Disadvantages associated with Middleburg pumps include their high cost, low flow rate,
tempcramenul operation, and cleaning reqriirements which are both elaborate and time
consumrng.

Bailers: A bailer, in its simplcst form, is a hollow tube which has been fitted with a check
valve at *re lower end- ThC device can bc lowered into a well by means of a cotd When
the bailer enters the water, the check valve.opens and liquid flows into the interior of the
bailer. Thc bonom check valvc prevents water from escaping when fte bailer is drawn up
out of dre well.

Bhir Trri Scnic+ Irc. Rcpot No. 936d1-Y-l PESEnvtiqttn td" Inc pagc 3
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Two types of bailers are used in groundwater wells at sites where fuel hydrocarbons are of
concem. Tbe fint tlpe of bailer is made of a clear material such as acrylic plastic and is
used to obtain a saniple of tlre surface and the near surface liquids in ordcr to detect dle
presence of visible oi measurable fuel hydrocarbon floating on the surface. The second
type of bailer is made of Teflon or stainless steel and is used as an evacuation and,/or
sampiing device.

Bailen are inexoensive and relativelv casv to clean. Because they arc manually operated
variations in opirator technique may'havd a greater bfluence thai would bc foirrui wirh
more automated sampling equipment Also where fuei hydrocarbons are involved, the
bailer may include n6ar s"urficd contaminants that are nof representative of water deeper in
the weil.

STANDARD PRACTICES

Evacuation

Groundwater well sampling protocols call for the evacuation of a sufficient volume of
water from the wcll to insuie that the sample is collectcd from water than has becn newly
drawn into the well from the surrounding geologic formation. The protocol uscd on these
wells cailed for a volumetric rcmoval of threc case volumes with stabilizadon of standard
water panmeters. There arc situations where up to ten casc volumes of evacuation may be
removd especially when attempting to stabilize tubidiry in undeveloped wells. Different
professional consultans may specify different levels of evacuation prior to sampling or
may Equest that specific parameters bc used to determine when to collect thc sample. Our
personncl use several standard instruments to record the changes in parameters as the well
is evacuated- These instruments are used regardless of whether or not a specific volumet-
ric standard has been called for. As a result, the consultant will always be provided with a
record of the pH, EC, and temperaturc changes that occurred during the evacuation proc-
ess. Additional information obtained with different types of instnrments (such as dissolvcd
oxygen and turbidity meters) can also be collected if requested in advance.

Effluent Materials

The evacuation of purge water crcates a volumc of effluent water which, ia most cases,
must be contained- Blaine Tech Sewices, Inc. will place this watcr in appropriate contain-
ers of the client's choice or bring new DOT 17 E drums to the site which are appropriate
for thc containment of the effluent materials. The determination of how to properiy dis-
pose of the effluent water must usually await the rcsults of laboratory analyses of the
sample collected from the groundwater well.

BhirF Tcd Scwi.!.. Inc- Rcoon No. 93fi1(B.Y.1 PES Eowiqunqrl,Inc. page 4
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Observations and Measurements

Included in the scope of work arc routine mcasuremcnts and investigative procedures
which are intended-to determine if the wells are suitable for evacuation and sampling.
These include measurement (ftom the top of the well case) of the total depth of the well;
the depth to water, and the thickness of any frec product zone (FU) encountered- The
prescnce of a signifrcant ftee product zone may interfere with efforts to collect a water
iample that accurateiy reflecti the condition of goundwatcr lying below the FPZ. This
inteiferencc is caused by adhesion of petroleum to any device being lowered tlnough the
FPZ and the likelihood 

-that 
minute globules of petroleum may break free of the sampling

device and be included in the sample. Accordingly, evaluation of analytical resuits from
wells containing any amount of frie peuoleum si6uld uke into accourit the possibiliry that
positive results-hav6 been skewed hilher by such an inclusion. The decision to sampie or
not sample such wells is left to the discretion of our field personnel at the sitc and the
consuitant who establishes sampling guidelines based on ihe necd for current information
on groundwater conditions at the site.

Sampling Methodology

Samples werc obtained by standardized sampling procedures that follow an evacuation and
sample coilection protoc6l. The sampling methodology conforms wirh State and Regional
Water Quality Control Board standards and specifically adhcres to EPA requirements for
apparatus, sample containers and sample handiing as spccified in publication SW 846 and
the T.E.G.D. which is published separately.

Sample Containers

Sampie material is collected in specially prcpared containers appropriate to the type of
analyses intended Our firm usei new iampl-e containcrs of the type specified by either
EPA or the RWQCB. Often times analytical laboraories wish to supply the sample con-
tainers because checks performed on these bottles are often pan of a comprehensive labo-
ratory QC program. In cases wherc the laboratory does not supply sample containers our
pcrsonnel iollect water samples in new containers that are appropriate to $e type.of ana-
lytical procedure that the sainple is to rcceive. For example, 40 ml volatile organic analy-
sis vials (VOAs) arc used when analysis for gasoline and similar light volatile compounds
is intended" Tbese containcrs are preparcd according to EPA SW 846 and will usually
contain a small amount of preservitive when the analysis is for TPH as gasoline or EPA
602. Vials intended for EPA 601 analysis and EPA 624 GCMS procedures arc not pre' .
served. The closurc of volatile organic analysis water sample containers is accomplished
with an open headed (syringc accelsible) plastic screw cap brought down on top of a
Teflon faced scptum which is used to seal the sample without headspace.

Water samples intended for semivolatile and nonvolatile analysis such as total oil and
grcase GOG) and diesel CIPH HBD are coilected and transported in proPerly prcpared
new glass liter bottles. Dark amber glass is used in the manufacture of these bottles to
rcduce any adverse effect on the sample by sunlighr Antimicmbial prcservative may bc
added to the sample iiquid if a prolon-gcd holding time is expectcd prior to analysis.
Closurc is accomplished with a heavy plastic scrcw cap.

Groundwater well samples intended for metals analysis are transported in new plasti-c
botdes and preservcd with nitric acid. Our personnel can field filter the sample liquid prior
to placing it in the sample container if insuucted to perform this procedure.

BLioc Tcd Scrvic.., bc. Rcpon No. 93{Ii0:l-Y-l PES Ewriocnaul,Inc. page 5
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Sample Handling Procedures

Water samples are collected in any of several appropriatc deviccs such as bailers, Coliwa-
sas, Middleburg sampiing pumps crc. which arc described in detail only as warranted by
their cmployment at a given site. Samplc liquid is decanrcd into new sample containers in
a mamci wirich reducjs the loss of vofatile 6onstituents and follows the aiplicable EPA
procedures for handling voiatile organic and semi-volatile compounds.

Groundwater samples that are to receive metals analyses can bc filtered prior to being
placed in the plastic sample bottles rhat contain the niric acid preservative. The filtration
process employs new glass containers which are discarded and laboratory quality disposa-
ble filtcring containers which are also discarded- A frequendy used filtering procedurc
employs a vacuum pump to draw sample material through a 0.45 micron filter. The 0.45
micron pore size is standard, but the amount of filter available varies with the type of
package selected Filten are selectcd on the basis of the relative turbidity of the water
samplc. Samples which are relatively clean can be efficicndy filtercd with reiatively
inexpensive filters while very turbid water will require a very large filter with a high toler-
ance for sediments. One of several such filters our firm uses are the Nalgenc Type A fil-
ters in which an upper and lower receptacle chamber are affixed to the frlter. Sample
material is pourcd into the upper chamber and a vacuum pump attached to the lower
chamber. Simpie actuation oi the vacuum pump induces the flow of water through the
filter and into the lower chamber. The sample is then decanted into the laboratory contain-
er and thc filter assembly discarded. Carridge type flow-through filters arc more expen-
sive but can be fined directly to the discharga linC of most sampling pumps (USGS/I\4id-
dleburg pumps) and elecric submersible pumps.

Following collection, samples arc promptly piaced in an ice chest containing prefrozcn
blocks of an inert ice subsdtute suCh as Blue Ice or Super lce. The samples are maintained
in cithcr an ice chest or a rcfrigerator until delivered ino the custody of the laboratory.

Sample Desiglations

All sampie containers are identified with both a sampling event number and a discrete
samplc identification number. Please note that the sampling event number is tho number
thatippears on our chain of custody, It is roughly equivaieirt to a job number, but applies
only to work done on a panicular day of the yCar rather than spanning several days as jobs
and projects often do.

Hazardous Materials Testing Laboratory

Aftcr completion of the field work, the sample containers werc delivered to Supenor
Analyticalhboratory in San Francisco, Caiifornia- Superior Analytical Laborircry is
cenified by ttre Calif6rnia Departnent of Hcalth servicis as a Haiardous Materiai! Testing
Labontory and is listed as DOHS HMTL #220.

All samples were umed over to Dan Trumbly, PES Environmental,Inc., reprcsentative, on
sitc,

BLioc Tcch Sctyi..., Inc R.pon No. 930303-Y-l PES Emioncaul Lc. page 6
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Certified Analgical Report

The cenified analytical rcpon (CAR) generated by the laboratory is the official document
in which they issue their findings. Any discrcpancy betwecn verbally communicated re-
sults and the analytical values issued in a certified analytical report should be decided in
favor of the CAR, for while it may, itself, bc in crror o'ittt tegail to a particular number,
the CAR remains the recomizcd authoritative leeal document until such timc as it is
amended with a conected 

-rpoorr

Personnel

All Blaine Tech Services, Inc. personnel rcceive 29 CFR 1910.120(eX2) naining as soon
after being hired as is practical. In addition, many of our pcrsonnel have additional certifi-
cations drat include specialized training in level B supplied air appantus and the supervi-
sion of employees working on hazardous materials sites. Employees are not sent to a site
unless we are confident they can adhcrc to any site safety provisions in force at the site and
unless we know that they can follow the wrinen pnovisions of an SSP and the verbal direc-
tions of an SSO.

In general, empioye€s sent to a site to perform groundwater well sampling will assume an
OSHA levcl D (wet) environment exists unless otherwise informed The use of gioves and
double glove protocols protects both our employees and the integrity of the samples being
collectcd Adrlitional protective gear and procedures for higher OSHA levels of protection
are available.

Decontamination

All apparatus is brought to the site in clean and serviceable condition. The equipment is
deconnminatcd after each use and beforc leaving the site. Decontamination procedures
include complete disassembly of tlre device !o a poht wherc a jet of steam cleaner water
can be direced onto all the intcmal surfaces. Blaine Tech Services, Inc. frrequently modi-
fies apparatus to allow complete disassembly and proper cleaning.

Please call if we can be of anv further assistance.

RCB/skt

Bhia Tcrh Scrvicg, Iac, Rcport No. $O3(B-Y.I PES Ewdomcnul,Ine p ge7
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Superior Precision Analsttical. lnc.
l i 55  ts r r t : t '  f - r r r i l  |  .  \ , rn  Fr , rncr :c , t  L " r l l l o rn . , l  r )4  l l+  .  r . i  l5 i  647 )0 t "1  , r  bx  r i  l5 l  t ) t l  i  i  l 2 )

Fo] lowing is a List  of  Cross referenced Lab Nunbers and sanple I .D. 's
for referr ing to the fol lowing reports.

C E R T T F I C A T E

I,ABORATORY NO. :56120
CLIENT:PES Envi ronmenta l  Inc.
CLIENT PROJECT NO. :  167 .02.OO2

OF ANALYSIS

DATE RECEMD3 03 |  04 /93
DATE REPORTED: 03 /15/93

customer sample Ident i f  icat ion
Super ior
Lab Number

subbed
Lab Number

5  6 1 2 0  - L 93030 .62 -O t -A MW-1

Subbed to: CI,,AYTON ENVIRoNI.{ENTAL CoNSULTANTS DoTtS#1196.

aerllf ied Laboratofles



F=lmiSuperior Precision Analsrtical. lnc.
I ' r 5 5  E r r k t '  l r n r t  .  ! , r n  r . l . r c t s c c  C . r l  i o r n r . r  ' { r 4  1 2 1  .  r r l ' : i  6 + 1  2 0 B l  / " , 1 r ( i + 1 5  i i l l  i i 2 l

PES ENVIRONI,TENTAL, INC .
Attn: DAN TRI,'MBLY

Pro jec t  167 .02 .OO2
Reported 11-MARCH -L993

ANALYS I S

SanpIe preparation by
chronatography using an
8 0 8 0 )  ,

FOR POLYCHLORINATED BIPHENYLS

nicroextraction into hexane, and by gas
electron capture detector. (EPA Method

Chrono logy

Ident i f ication

Laboratory Nunber 56L20

samDled Received Extracted Ana]yzed Run # Lab #

I
I
I
T
I
I
t
I
I
T
T
I
I
I
I
I
I
t
I

MW-1 03 /03 /93  03  / 04  / 93  03 / rO /93 03 /LO l93

Page I  o f  3
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NSuperior Precisiort Analytical, lnc.
. , J B r r r k e  U n r t  I  .  S . r n  F r . r n c J s ( c .  C J l r f o r n r . r  9 4 1 ? 4  .  i 4 l 5 j 6 4 1  2 A 8 1  , / t r x  { ' l  i 5 l  B 2 l  7  ) 2 )

PES ENVIRONI{ENTAL. INC.
Attn: DAN TRIJMBLY

P r o j e c t  L 6 7 . 0 2 . O O 2
Reported 11-MARCH -199 3

Laboratory

5 6 1 2 0 -  L

RESULTS OF ANAI,YSIS
Laboratorv Number:  56120-  1

ANALYSIS FOR POLYCHI,ORINATED BIPHENYLS

Number Sanple Identification

I
I
I
I
t
I
I
I
t
I
I
I
I
I
I
I
t
I
I

AROCLOR 1016:
AROCLOR I22L2
AROCLOR 7232..
AROCLOR L2423
AROCLOR L248.
AROCLOR L254.
AROCLOR !2602

concentrat ion:

ND<0 .  1
ND<0. t -
ND<0 .1
ND<o .  1
ND<o .  1
ND<0 .  1
ND<0 .1

ug /L

Page 2 ot  3

Cerii i ied L:rboratones
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ffil Superior Precision Ana$ticat, lnc-
f f i ]  

l  t- ,  "  u, ' ,1 '  l t ln Fit ' ,nr:ror (: l l l ioinl l  1t!2:L :- iL )-51*6+i-7:| .81.i : ;rxr-+r5rlJ2 l / l2l

ANAI,YSIS FOR POLYCHI,ORINATED BIPHENYLS
Quality Assurance and control Data - water

LaboratorY Number 55003

Average
lilethod spike
Blank PQL RecoverY Lirnj-ts RPD
(us /L  )  (us /L  )  (?)  (8)  (?)

t
I
I 

conpound

I m::::r i:]i:
AROCLOR 1232.

T
ARoCLOR ]-254.

I 
ARocLoR 1260:

t
t
I  

oet in i t ions:

ND<O ,  1
ND<0 .  1
ND<o.  t
ND<0 .  1
ND<0 .1
ND<O . 1
ND<O . 1

o . 1

0 . l -
n l

u . _ t _
0 . L
u . l -

9 6  6 0 - L 4 0  6

Richard Srna, PhDND = Not Detected

I *o = Rel-at ive Percent Di f f erence
t PQL = Pract ica.L Quant i tat ion Lini t

f  
ac r i re No. 56120

I  Pase 3of  3

I
I
I
I 

Certrired Laboratorres
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Ql Sttperior Precision Analsttical. lnc-
[ [ l ]  l { j 5 5  B r r k e  t j ' r t  l  r  \ , , . r  F r . r n c r s c o .  a . r l r f o r n r . , r  9 , + l 2 r . 1 4  l 5 1  6 1 7 7 Q 8 1  / i . x  1 4  l 5 l  l l 2  l 7 l 2 l

PES ENVIRONMENTAL, INC.
Attn: DANIEL TRUMBLY

Pro jec t  167 .02 .002
Reported 03 ILLl93

Lab # Samp 1e

TOTAI., PETROLEUM

rdenti ficati on

HYDROCARBONS

sanpled Analyzed Matr ix

5 6 1 2 0 -  1 - 1

L.,aboratory Number :
RESULTS OF ANALYSIS

56120 -  1

Water

I
I
I
I
I
T
I
I
I
t
T
I
I
t
t
I
I
I
I

o i l  and  Grease :
D iese l :
casol ine:
Benzene:
Toluene:
Ethyl  Benzene:
Xylenes:

concentrat i .on:

ND<5000
100  *
1100  0  0
8500
7500
4400
15000

ug/L

Page 1 of 2
Cerofleo Laborarones
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NS ttperior Precision Anal;ttica l. ln c.
r  ' r55  l lL lkc  l jn r t  |  .  San F . . - r - f rs .o  C. r l , fo rn r , r  94  l2+  .  14  151 617 )Ag)  /  i i l x  1 .+  I  51  3) )  7  1 ) )

C E R T I F T C A T E  O F  A N A L Y S I S

ANALYSIS FOR TOTAL PETROLEW HYDROCARBONS

Page 2 of 2
QA/QC INFORMATION

s E T :  5 6 1 2 0

NA = ANALYSIS NoT REQUESTED
ND = ANALYSIS NOT DETECTED ABoVE QUANTITATION LIUIT
ug/L = par ts  per  b i l l ion (ppb)

oIL AND GREASE ANALYSIS By Standard Methods Method 5520F:
Mininun Detect ion Lini t  in water:  5000u9/L

Modif ied EPA sw-845 Method 8015 for Extractable Hydrocarbons:
Mininum Quant i tat ion Lini t  for Diesel  in water:  50ug/L

EPA SW-846 Method 8015/5030 Total  Purgable Petroleum Hydrocarbons:
Mininum Quant i tat ion Lini t  for Gasol ine in Water:  5oug/L

EFA SW-846 Method 8020/BTXE
Mininun Quant i tat ion Lir l r i t  in Water:  0.3u9/L

ANALYTE US/MSD RECOVERY CONTROL LIMIT

I
I
I
T
t
I
I
I
I

Oil  and Grease:
D iese l :
GasoL ine :
Benz ene :
Toluene:
Ethyl  Benzene:
Xylenes :

* Does not
observed
I ighter

0?  63 -Loo
2z 7 5-]-25
o& 7 6-LL!
4 *  7  8 -  110
42  7  8  -111 -
42  78 - l -18
5 t  7  3  - 113

76 /76
82  184
101 /  10  1
9L195
97  /  \ oL
100  /  104
9O/95

I
t
I
I
l

natch typical diesel pattern. Pattern of peaks
in the chromatogran is typical of hydrocarbons

than diesel.

aertrtred L.rboratofl es

Rlchard S r n a ,  P h .  D .
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C E R T I F I C A T E

LABORATORY NO. : 5612 0-l-
CLIENT: PES ENVIRONIIENTAI.,
JOB NO . .. L67 . 02 . OO2

Superior Precision AnafifticaL lnc.
l ' i 55  Surke  Uf r t i  .  S . rn  Fr . rncrsco .  C. r |Forn  . , r  ' )4124 .  1 ' !151 617 '2081/  f , rx  i4 l5 )  gz i  1123

EPA SW-846 METHOD
HALOGENATED VOLATILE

SAMPLE: MW-l

MDL (uq/L)

5 0
f , U

Z J

25
25
25
25
z 2

za
25
z 2

t 2
z a

25
25
z 9

t a

t a

25
25
z )
z )
2 5
z a
2 5
z ?

A N A L Y  S  I  S

SAI{PLED: 03/03/93
R E C E M D :  0 3  /  0 4  / 9 3
ANALYzED: 03 l09 193

I 0 1 0
ORGANI CS

REsuLrs (u9/ L)

OF

DA?E
DATE
DATE

compound

chloromethane/Vinyl Chloride
Bromomethane / chloroethane
Trich Iorof Luoromethane
I / 1-D ich Ioroethene
Methylene Chloride
trans-1, 2 -Dichloroethene
1 , 1-Dichloroethane
cis-1,  2 -D ich Ioroethene
ch Ioroforn
1, 1,  1-Tr ichl .oroethane
carbon tetrachloride
1 , 2 -Dichloroethane
Trich Ioroethylene
1. 2 -D lchloropropane
Bromodichloromethane
Cis-1 ,  3 -Dichloropropene
trans-1, 3 -D ichloropropene
1. 1,  2-Tr ichloroethane
Tetrachloroethene
D ibromochlorornethane
Chlorobenz ene
Bromoforrn
l ,  L,  2,  2-T etrachloroethane
1r 3 -D ichlorobenz ene
1, 2 -Dichlorobenz ene
1 , 4 -DichLorobenzene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
. ' 5 U

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MDL : Method Detection Lirni.t
uglL = parts per bi l l ion (ppb)
QA/QC sumnary: Daily standard RPD =< 15t
Ms/MsD average recovery : Lo4 Z :Ms/!lsD RPD =22

Richard Srna, Ph. D.

,"1'w1-: fr' /v l,t'v <'.r<r /* ,,
Laboratory Dlre@t.or

fertrired Laboratofle5
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Superior Precision Analytical. lnc.
P O . B o x l 5 4 5 .  i \ 4 a r t i n e z ,  C a l i f o r n i a  9 4 5 5 3  '  1 5 l 0 l  2 2 9  I 5 9 0  /  f a x  l 5 l 0 )  2 2 9 - 4 9 1  6

C E R T I F I C A T E

LABORATORY NO. :  87996
CLIENT: PES ENVIRONMENTA-L, INC.
C L I E N T  J O B  N O .  :  L 5 7 . Q 2 . 0 Q 2

ANALYS 1S FOR CADMTUM,
by EPA SW- 84 5

I.,,AB

i :iTrl: 1i:::t:i:::t::
1 MW- 1

mg/L  -  pa r t s  pe r  m i l l i on  (ppm)

OF  ANALYS I  S

DATE RECEIVED |  03/04/93
DATE REPoRTED:  03 /10 /93
DATE SAMPL.,ED : 03 / 03 / 93

CHROMIUM, LEAD & ZINC
Method 6 010

Concentrat ion (mg/f , )
Cadmium Chromium Lead Z:.r.c

ND<o .05  0 .11 0 .2  0 .30

t/ro/+r

Method Detect ion Limit  for Cadmj-um in waEer:  0.05 mg/L
Method Detect ion Limit  for Chromium in Water:  0.05 mg/I- ,
Me thod  De tec t i on  L im i t  f o r  L ,ead  i n  Wate r :  0 . !  mg /L
Method Detect ion Lj-mit  for Zinc in Water:  0.05 mg/I- ,

QAQC Summary: MS/MSD Average Recovery : 90?
Dup l i ca teRPD:2? ;

F"- Richard Srna. P N . U .

Certrfied Laboratofle5
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Sttperior Precision Anal;ttical. lnc-
PO. Box l545 .  Marrnez.  C.r l j forn ia 94553 .  l5 l0)  229 1590 /  fax 15101 229-0916

C E R T I F l C A T E

LABORATORY NO. : 87996
CLIENT: PES ENVIRONMENTAI, INC.
CLIENT . fOB NO. :  L6 '7 .02 .002

ANALYSIS

DATE RECEIVED |  03 /04 /93
DATE REPORTED:. 03 /r0 /93
DATE SAMPLED :  03 /03 /91

NI CKEI-,
5  010

Concentrat ion (mg/L)

T::li Tr:I:i_
0 .2

O F

ANA].,,YS IS FOR TOTAL
by SW-845 METHOD

I-,AB
#  S a m n l  e  T d e r r t i f i c a t i o n

1 IWit- 1

ng/L -  par t .s  per  mi l l ion (ppm)

M e t h o d  D e t e c t i o n  L i m i t  f o r  N i c k e l  i n  W a t e r r  0 . 7  m g / L

QAQC Summary:  MS/MSD Average Recovery :  90?
D u p l i c a t e R p D : 1 ?

?un Richard Srna,  Ph.  D.

t/ro/vt

Certrfied Laboratofles
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Western Operations
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1252 Quarry Lane
P.O. Box 9019
Pleasanton, CA 94566
(510) 4262600
Far (5101 ,126.0106

Clayton
ENVIRONMENTAL
CONSULTANTS

M a r c h  1 . 2  ,  7 9 9 3

Ms. Rowena Rornero
SUPERIOR ANALYTICAL LABORATORY
1555  Burke  S t ree t ,  Un i t  1
San  F ranc i sco ,  CA 9  4124

c l i en t  Re f .  56120
Cfay ton  P ro jec t  No .  93030 .62

Dear  Ms .  Romero :

Attached is our analyt ical  laboratory report  for the samples
rece ived .  on  March  5 ,  1993 .  A  copy  o f  t he  Cha j -n -o f  -Cus tody
form acknowledging receipt  of  these samples 1s at tached' .

Please note that any unused. port ion of  the samples wi lL be
d isposed  o f  30  days  a f te r  t he  i l a te  o f  t h i s  xepo r t ,  un . Iess
you have requested otherwise.

l le appreciate the opportuni ty to be of  assistance to you.
I f  you  have  any  ques t i . ons .  p lease  con tac t  Suzanne  S i l ve ra .
c l i en t  Se rv i ces  Supe rv i so r .  a t  ( 510 )  426 -2657 .

S ince re .Ly ,

Itr^wTilf *-
Rona ld  H .  Pe te rs ,  C IH
Director,  Laboratory Services
Western Operat ions

RHP/  c  aa
Attac hnent s

Clat lontnvronmenr: lConsuhanr5,rnc. .  A Mar lh & McLennan Company .  Oerro( .  NewYork/Newark .  At lant :  .  San f ran.Gco
L o s A n g e i e s . H o n o l u l u . E o n o n . w , n d s o r , O N . I o r o n t o . E i r m , n g h a m , U . K . . L o n d o n , U K . . S o u t h a m p l o n . U . K .
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Clavton
:NVIRONMFNTAL
C O N S U L T A N I 5

Paqe 2 o r  6

ResuL ts  o f  Ana lys i  s
for

Superior Analyt ical  Laboratory

C l i en t  Re fexence  t  56120
C laY ton  P ro iec t  No .  93030 ,62

Sample Ialent j .  f icat i  on:
Lab  Number :
Sar,rple Matr ix/Med. ia ;
Extract ion Method.:
Analyt ical  Method:

5 5 1 2 0 - 1
9 3 0 3 0 6 2 - 0 1 A
WATER
E P A  3  5 1 0
E P A  8 2 7 0

Date Sampled.:
Da te  Rece ived :
Date Extracted.:
Date Analyzed:

03 /03 /93
03 /os /93
03 /08 /93
03/ ro /93

I Ana I  yte cAs *
Concentrat i  on

lug / t ' )
Detect ion

( ug,/L, )

I
I
I
I
I
t
I
I
I
I
I
I

Ac  i . d  Ex txac tab les

4 -Chloro- 3 -methylphenol
2 -ChlorophenoL
2 ,  4 -Di chlorophenol
2 ,4 -D ime thy l -pheno l
2 ,4 -D in i t ropheno l
2-Methyl  -4,  6 -dini t rophenol
2 -Methylphenol
4 -Me thy lpheno l
2 -  Ni  t ropheno 1
4 -Nitrophenol
Pentachl  orophenol
Pheno 1
2 ,  4 ,  5  -T r i ch lo ropheno l
2 , 4 , 6 -Arj.ch^lorophenol

Base/Neutral  Extractabl_es

Ac enaphthene
Ac enaphthyl  ene
Anthrac ene
Benz id ine
Benzo ic  ac id
Benzo(a )an th racene
Benzo (b) f luoranthene
Benzo  ( k )  f l uo ran thene
Benzo(gh i )pe ry l -ene
Benzo(a )py rene
Benzyl  al-cohol
Benzyl  butyl  phthalate
Bi s (  2 -chLoroethoxy )  methane
Bi s (  2 -chloroethyl  )  ether
Bi s (  2 -chloroisopropyf )  ether
Bis (  2 -ethylhexyl  )  phthaLate
4-Bromophenyl  phenyl  ether
4 -Chl-oroani l ine
2 -  Chl oronaphthal-  ene

5 9 - 5 U - /

9 5 - 5 7 - 8
r20 -83-2
1 0 5 - 6 7 - 9

3 r - 2 6 - 3

534 -52 - l
95 -48 -7

106 -44 -5
88 -75 -5

100 -02 -7
6 / - O O - f

108-95-2
95-9s -4
88-06-2

83 -32 -9
208 -96 -8

9 Z - 6 1 - A
b f , - o f , - u

s6-5s-3
z v J - a J - z

207  -O8-9
191-24 -2

50 -32 -8
100 -s1 -6

85 -68 -7
111 -91 -1
LL ! -44 -4
108 -60 -1
r17  -  81 -7
l U r - f , f , - J

1 U O - 4 / - O

v . t  - f  d -  /

ND
ND
ND
24
ND
ND
28
37
ND
ND
ND

ND
ND

ND
ND
ND
ND
50
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5
5
J

5

20
5
5
q

5
5
5

5
5
5
J U

5
5
5
5
5
10
5
f,

5
5
10
5
20



I
I
I
I
I
I

Clayton
TNVlRONMTNTAL
C O N S I J  T I A N T S

Page 3 o r 6

Samp le  Ia len t i f i ca t i on :
L,ab Number :
Sample Matr ix/Med. ia:
Extract j -on Method:
Analyt ical  Method.:

Resu l t s  o f  Ana lys i s
for

SuperJ.or Analyt ical  Laboratory

C l i en t  Re fe rence r  56120
c ] -ay ton  P . ro  j ec t  No .  93030  .  62

56L20- I  Da te
9303062 -01A  Da te
WATER DAIE
EPA 3  510  Da te
EPA 8270

Sanpled.:
Rece ived :
Ex t rac ted :
Ana lyzed :

03 /03 /93
03  / 05  /  93
03 /08 /93
03 /70 /93

I Anal-yte cAs *
Conc entrat l  on

(wq  / L )

L in i t  o f
Detec t ion

(  ug /L  )

ND
ND
ND
ND
ND
ND
ND
ND
ND
N D
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
7 8
2ro
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
I
I
I
I
I
I
I
I
I
I
I

B a s e / N e u t r a L  E x t r a c t a b l e s  ( c o n t i n u e d . )

4-Chlorophenyl  phenyl-  ether
Chry s ene
Dibenzo (  a,  h) anthracene
Di benz o furan
D i  -n-butylphthal  ate
1 ,  2 -Di chlorobenz ene
1 ,3 -D i ch lo robenzene
I  , 4 -D ich lo robenzene
3 ,  3 '  -D i ch lo robenz id ine
Di ethylphthalate
Di,nethy lphthal- ate
2 ,  4 -  Dini t rotol-uene
2  ,  6  -D in i t l o to luene
D i  -n -oc ty lph tha la te
F luoranthene
F luorene
Hexachl orobenzene
Hexac hl  orobutadi  ene
Hexac  h l  o rocyc  l open tad iene
Hexac hL oroethane
Indeno  (  1 ,2 ,3 - cd )  py rene
I sophorone
2-MethyI naphthalene
Naphtha Ie ne
2  -N i t roan i l i ne
3  -N i t roan i l i ne
4  -N i t roan t  l i ne
Ni t robenzene
N - Ni  t ro sodi  phenyl  anine
N-N i  t rosod i  -n -p ropy lam ine
Phenanthrene
Pyrene
1 ,  2 .  4 -Tr i  chlorobenzene

J U U ) - t Z - J

218 -01 -9
53 -70 -3

t J z - 0 4 - a

B4  -7  4 -2
v ) -5u - t

f + r - l J - t

1 0 6 - 4 6 - 7
t  t - J q -  !

o 4 - o o - z
1 l t - r 1 - J

L Z L - L 1 - 4

d u o - z u - z

1 1 7 - 8 4 - 0
2 0 6 - 4 4 - 0

o o - t 5 - |

r t 8 -7  4 -L
87 -68 -3
77 -47 -4
o t - t z - L

193 -39 -5
78 -59 - t
9 t - 57 -6
91 -20 -3
88 -7  4 -4
99 -09 -2

100 -01 -6
98 -95 -3
o o - J U - o

62r -64-7
85 -01 -8

129 -00 -0
r20 -82 -L

q

5
5
5

5
f,

40
5
10
5
5
f,

5
5
f,

5
5
5
5
5
5
5
) n

5
5
l

5
5
5



I
I
I
t
I
I
I

Resu l t s  o f  Ana fys i s
for

Superior Analyt ical-  L,aboratory

c l l en t  Re fe rence :  56120
cLay ton  P ro jec t  No .  93030 .62

Clayton
INVIRONMINTAT
I O N S U L T A N I S

P a g e  4  o f  8

Date  Sanp led :  03  /03  /  93
Da te  Rece iv€d . :  03 /05 /93
Da te  Ex t rac ted :  03 /08 /93
Da te  Ana l yzed :  03 /10 /93

samp le  I den t i f i ca t i on :  56120 -1
Lab  Number :  9303062 -01A
Sanple Matr ix/Media:  I IATER
Extract ion Method.:  EPA 3 510
Anal-vt i .ca.L Method.:  EPA 8270

Anal  y te
Concentrat ] .on

cAs * ( t tq / r , )

Limi t  o f
Dete ctl on

( ugl 1,, )

I
I
t

R r r r r ^ . ' a f . a

2  -F luo rob ipheny l
) - F l  r r n r a n h a n n l

Ni,  t robenzene -d.5
Phenol -d.6
Terphenyl  -d 1 4
2 ,4 ,6 - I r l b romopheno l

321 -60 -8
J O I - L Z - . r

4165 -60 -0
13127 -88 -3
98904 -43 -9

118 -79 -6

Recove rv  ( ? )

74
47
67

85
85

Q C  L i m i t g  ( ? )

+ J  -  l L O

21  -  100
35  -  114
10  -  94
J J  -  I { I .

L V  _  L Z J

I
I
t
I
I
I
I
I
I

ND: Not d.etected at
- - :  I n fo rma t ion  no t
Re6u]- ts are reported.

or above l im. i t  o f  detect ion
a v a i l a b l e  o r  n o t  a p p l i c a b l e
o n  a  w e t  w e i g h t  b a s i s ,  a s  r e c e i v e d
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Resu l t s  o f  AnaLys i s
for

Superior Anal-yt ical  Laboratory

C l i en t  Re fe rence :  5  6120
c lav ton  P ro iec t  No .  93030 ,62

Sanple lClent i f  icat ion :
Lab Nunber :
sarnple Matr ix/Media:
Extract i -on Method:
Analvt i -cal  Method:

METHOD BLANK
9303062-02A
WATER
E P A  3  5 1 0
E P A  8 2 7 0

Date
Date

sampled. :
Received.:
Extracted:
Ana lyzed :

i t tot tnt
03 /LO/93

Anal- yte cAs *
Co!l,centrati on

( uql l  )

Linl t  o
Detec t ion

( ug,/ r-, )

I
t
T
I
t
I
I
I
I
I
I
I
I
I
t
I

Ac id  Ex t rac tab les

4 -ChIoro- 3 -nethylphenol
2 -ChlorophenoL
2 ,  4 -Di chlo!ophenol
2 ,4 -D ime thy lpheno l
2 ,4 -D in i t ropheno l
2 -Me thy I  -  4 ,  6 -d in i t ropheno l
2 -Me thyl phenol-
4 - Methy Iphenol-
2  -N i t ropheno l
4 -Nitropheno]
Pentac hl-orophenol
Pheno I
2 ,  4 ,  5 -T r i ch lo ropheno l
2 ,  4 ,  6 -T r i ch lo ropheno l -

Base /Neu t ra l  Ex t rac tab les

Ac enaphthene
Ac enaphthyl-ene
Antbrac ene
Benz id ine
Benzoic ac id.
Benzo (a )an th racene
Benzo  (  b  )  f l uo ran thene
eenzo (  k)  f luoranthene
Benzo(gh i )pe ry lene
Benzo (a )py rene
Benzy l  a l coho l
Benzyl  butyl  phthalate
Bi- s
B i B

2 -  chl-  oroethoxy )  methane
2 -chLoroethyl  )  ether

Bis (  2-chloroi  soplopyl  )  ether
Bis (  2-ethylhexyl  )phthaLat.e
4-Bromophenyl  phenyl  ether
4 -Chl-oroani l ine
2 -Chloronaphthal  ene

59 -50 -7
v J - ) , / - o

10s-67-9
51-28-5

534-52-L
9 5 - 4 8 - 7

1 0 6 - 4 4 - 5
6 6 - / 5 - f ,

87 -86 -5
l | J a - Y J -  a

9 5 - 9 5 - 4
8 8 - 0 6 - 2

83 -32 -9
208 -96 -8

92-87  -5
65 -85 -0
f , b - ) f , - J

205 -99 -2
207  -08 -9
r9L -?4 -2

s0 -32 -8

85 -68 -7
1 1 1 - q l - 1

r u 6 - b u - l
r77 -81-7
101-55-3
ro6-  47  -8

9 1 - 5 E - 7

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

f,

5
5
5

5
5
5
20
20
f

5
f,

5
5
5

5
5
5
5
5
10
5
5

5
10
5
20
5

I
I
I

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



I
I
I
I
I
I

Clayton
: \V IRONMENTAL
C O N S U L T A N T 5

Page 6 ^ f  q

ResuLts of  Analys j .  s
f ^ r

Superior Analyt ical  LaboratorY

C l ien t  Re fe rence :  5  6120
C lav ton  P ro ' i  ec t  No .  93030 .62

Sanp le  Iden t i f  i ca t i on :
Lab Nunber :
samp le  Ma t r l x /Med1a :
Ex t rac t i on  Me thod :
Analyt ical  Method:

METHOD BIJANK
9  3 0  3 0 6 2 - 0 2 A
WATER
E P A  3 5 1 0
E P A  8 2 7 0

Date Sampled:
Date Recelveal:
Date Extracted:
Date Analyz€d:

ot  to t  t t t
03 /LO/93

I Ana ly te cAs s
conc entrat l  on

(ug,/L )

L,ltnlt of
Detect lon

( uslL )

I
t
I
I
I
I
I
I
I
I
T
I

Base/Neutra. l -  Extractable6 (  cont inued )

4-Chlorophenyl  phenyl-  ether
Chry s ene
D ibenzo  (  a ,  h  )  an th racene
D ibenzo fu ran
Di-n-butylphthalate
1 ,  2 -  Di  chl-orobenzene
1 ,  3 -  Di  chlorobenz ene
1 ,  4 -  Dichlorobenzene
3 ,  3  |  -D i ch lo robenz i . c l i ne
Die thylphtha l  ate
Dine thyl- phthal ate
2 ,4 -D in i t ro to luene
2  ,  6  -D in i  t r o to luene
Di -  n -  oc tyL phthal  ate
F I  uoranthene
F l  uorene
Hexach. l -  orobenzene
Hexac hl  orobutad. iene
Hexachlorocyc l -opentad j .  ene
Hexac hloroethane
Inc ieno  (  1 ,  2 .  3 -cd )  py rene
I sophorone
2-Methyl  naphthalene
Naphthal ene
2 -Ni t roani  J.  ine
3 -Nitroani l ine
4 -N i t roan l l i ne
N i t robenzene
N-Ni t rosoai iphenylamine
N-N i t rosod i  -n -p ropy lam ine
Phenanthrene
Pyrene
1 ,  2 ,  4 -T r i ch lo robenzene

7  005 -72 -3
218 -01 -9

f , 5 -  / U - J

t 32  -  64 -  9
8  4 -7  4 -2
9 f , - f , U - l

f 4 r - / J - l
r u o - q o -  /

9r -94- l
o . l - o o - z

L Z ) . - r 1 - Z

o u  o -  z v -  z
117 -84 -0
206 -44 -O

6 0 -  |  J -  I

1 1 E - 7 4 - 1

o I - l z - L

193 -39 -5
78 -59 -1
91 -57 -6
91 -20 -3
o o - / 4 - q

99  -O9  -2
100 -01 -6

98 -95 -3
E6 -30 -6

o l l - o t - , /

8 5 - 0 1 - 8
12 9  -00  -0
L20-82-L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

f,

5
5
5
5
tr
5

5
1 r l
5
5
5
5
5
5
5
5
5

5
f,

5
20

z v
5
5
5
q

5
)



I
I
I
I
I
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{NVr-FdNMiNr^-i
C O N 5 U I I A N I S
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Resu l t s  o f  Ana lys i s
for

Superior Analyt ical  Laboratory

c l i en t  Re fe rence :  56120
C lav ton  P ro iec t  No .  93o30 .62

Samp le  Iden t i f , i ca t i on :
Lab Number :
Samp.Le Matr ix/Meit ia:
Extract lon Method.:
Analyt icaL Method:

METHOD BI,ANK
9 3 0 3 0 6 2 - 0 2 A
WATER
E P A  3 5 1 0
E r A  8 2 7 0

Date
Date
Date
Date

Sarnpled:
Receivecl :
Extracted r
AnalyzeA:

oi tot  t t t
03/ to /e3

I Anal yte cAs *
Conc entra t i  on

(ug /L )

Llmit  of
Detect i .on

(  uq lL  )

I
I
t

. ( r r r r a a r l a c

2 - F Iuorobi- phenyl
2 -F I uorophenol
Nitrobenzene-d 5
Pheno 1-d 5
Terphenyl  -d.1 4
2 ,4  r  6  -T r i b romopheno l

321 -60 -8
367  -12 -4

4165 -60 -0
L J L Z I - d 6 _ J

98904 -43 -9
r J , o - l t - o

Recoverv  ( t  )

84
55
88
48
IO7
o o

QC L in i t s  ( t )

+ J  -  - t l o

21  -  100
35  -  114
10 -94
33  -  141
10  -  123

I
I
I
I
t
t
I
t
I

ND:  No t  de tec ted  a t
- - :  I n fo rma t ion  no t
ResuLts are reported

o r  above  l im i t  o f  de tec t l on
avai lable or not appl icable
on a \^ret  weight basis,  as received
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Aadrew Jobn Friedman
James E. Bruya, Ph,D,
(206\ 285-8282

3008-B 16th Avenue West
sesttle, wA 98119

FAX: (206) 283-5044

April 8, 1993

Andrew Briefer, Project Leader
PES Environmental, Inc.
1682 Novato Boulevard, Suite 100
Novato, CA 94948

Dear Mr. Briefer:

Endosed are the amended results from the testing of material submitted on April l,
1993 from Project 167.02.002, Cox Cadillac/Oalland. The retention times for the
second envelope ofpeaks have been corrected.

We appreciate +his epp61fi11ify to be of service to you a_nd hope you will call if you
should. have any questions.

Sincerelv.

K1tu4"W!""
Kathy McMullen
Chemist

KMC/dp

Enclosures

FAX: (415) 899-1601



I
I
I
I
t
T
I
t
I
t
t
I
I
I
I
I
t
I
t

FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

AMENDED 4/OE/93

Date of Report: April 5, 1993
Date Received: April 1, 1993
Project: 167 .02 -O02, Cox Cadillao/Oakland

RESULTS FROM THE ANALYSIS OF TTIE WATER AND SOIL SAMPLE
FOR FINGERPRINT CIIARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USINGA FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR GCD)

Sample #

930301- r
(0 .u  t \ t ! ' t )

GC Characterization

The gas chromatograpbic FID trace showed the
presence of low and high lsilin g compounds, such
as those fountl in gasoline and wax. This
characterization is based on the presence of a
relatively smooth etrvelope of pealrs present from ca
n-C1 to n-C I r with a madmum near n-Cz, as well
as a'second i-nvelope of pealr-c from ca n-C24 to
bevond n-Cc< w"ith- a miximum near n-Cqi l
Adgmentedl"evels of benzene, toluene,
ethylbenzene and the xylenes were seen which are
common to most gasolines. The material appeared
to be mostlv unweathered due to the ar"ount of the
more volatile fraction present. Ibe Iarge peak seen
near 26 minutes is pentacosane, a co-pound added
as a QA/QC check. The GC/ECD trace showed the
presence of halogenated compounds, including a
large pea-k at ca 4 minutes which may be
tetrachloroethvlene or ethvlene dibromide.
althoueh this i'ould be somewhat unusual since
there G Do pea-k for tetraethyl lead present. The
GC/FID trace lacks the later elut'nB gasoline_range
material seen in 930331-2. Also, the peak at ca 4
minutes was not seen on the GC/ECD trace of
930331-2. This data does not confirm that the
source of930331-1 cnme ftom 930331-2.
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FRIEDMAN & BRUYA. INC.

ENVIRONMENTAL CHEMISTS

Date ofReport: April 5, fggg
Date Received: April 1, 1993
Project: L67.02.002, Cox Cadillzg/Qakland

RESULTS FROM THE ANALYSIS OF THE PRODUCT SAMPLE
FOR FINGERPRINT CTIARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USINGA FI,AME IONIZATION DETECTOR (FTD)
AND ELECTRON CAPTURE DETECTOR (ECD)

Samnle #

930331-2

(r*- 1 1-^..*1

GC Charucteization

The gas chromatographic FID trace showed the
presence of low boiling compounds, such as those
found in easoline. This characterization is based on
the presence of a relatively smooth envelope of peaks
present from ca n-C7 to beyond n-C1g with a
maximum near rr.-Cj. Augmented le-iels of benzene,
toluene, ethylbenzeie and the xylenes vr'ere seen
which are cdmmon to most gasolittes. The large peak
seen at 26 minutes is pentacosane, a compound added
as a QA/QC check. The GC/ECD trace showed an
absence of material.
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FRIEDMAN & BRUYA. INC.

ENVTRONMENTAL CHEMISTS

Andrew John Friedman
Jarnes E. Bruya, Ph.D.
(206\ 785-t282

3008-8 l6th Avenue We6t
sesttle, wA 98119

FAX: (206) 283-5O44

April 7, 1993

Andrew Briefer, Project Leader
PES Environmental, I[c.
1682 Novato Boulevard, Suite 100
Novato. CA 94948

Dear Mr. Briefer:

Enclosed are tbe results ftom the testing of material submitted on April 1, 1993
from Project 167.02 002, Cox Cadillac/Oaklsad.

The GSVL data i-ndicates that sample 930301-1 came from a djfferent gasoline than
930331-2.

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

Sincerely,

{1,,w.'yilulL-,-
Kathy McMullen
Chemist

KMC/ilp

Enclosures
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FRIEDMAN & BRUYA. INC.

ENVIRONMENTAL CHEMISTS

Date of Report: April 7, 1993
Date Received,: April 1, 1993
Project: 167.02 002, Cox Cadillac/Oalland

RESULTS OFANALYSIS OF GASOLINE COMPARISON
BY INDIVIDUAL COMPONENTS (GC-FID)

(Relative Abund.ance as Ratio of Peak Height to Peak A)

Samole ID

930331-2

930301- 1

Qualitv Assurance

Bla-nk

Peak
ABCD

1.0 1.05 1.28 1.21

1.0 1.03 0.14 0.L2

01.0
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FRIEDMAN & BRUYA. INC.

ENVIRONMENTAL CHEMISTS

Andrew John Friedoan
James E. Bruya, Ph.D.
(2W) Z8s-8282

300t-B l6th Avenue West
Seaftle, WA 98119

FAX: (206) 283-5044

April 9, 1993

Mr. Bobert S. Creps
PES Environmental, Inc.
1682 Novato Boulevard, Suite 100
Novato, CA 94948

Dear Mr. Creps:

Regardi"g your project Cox CarlilladOakland, project 167.02.002, we ran
ffipfeTm'30Tqon our GS\IL analysis and determined it conteins a peakJuvrrvI.'{UIr uuI \rD YIJ alllaryslli aul(l (ltsLeIIILlIltsU rL (]()Ul,aLIlS a pgals.

eluting within the retention time of ethylene dibromide but no peal within a
retention''rne for tetrachloroethvlene.

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

Sincerely,

T
I
t
I
I
I
I
I
I
t

K4 1'u'7/"tu--
Kathy McMullen
Chemist

KMC/dp
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PES Environmenlal. lnc.

t

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I

APPEI\TDIX D

ANALYTICAL REPORTS FOR
OCTOBER 1993 INVESTIGATION



I
Ai', Water & tlazaidous Waste Samplin& Andysis & Consultation

I
I
I
t
I

Certifi ed llazddous Wastg & Eioa5say t-aboratoai€s

San Luis Obispo, CA . B€nicia, CA . Cariati o, CA . San lce. CA
Anaheinr CA . Tesure, AZ . velpalaiso, IN . Wesb.ook, ME ' IdianaPolis, lN

cx,ENtr Ardy Briefer
IES ElviromEntal Inc
1682 Novato Boulevard, Sui"te 10O
Novato, CA 9494?

Norca1 Dlvision (san JoEe L€boratory)
2059 Jlmction Ave.

FEPOR! OF N{AI,YTICEL RESULTS

MMRIX SAI,IPLED BY

San Joae. cn' 95131
(4O8) 955-90?7

f.ab l,lwrber ; JJ-2054-4
koject : cor( cadillac

Analyzed t LOI2O/93
Analyzed by! oN
!.€thod : As Listed

Page 1 of I

SAMPLM DA,AE RECETVE)SAI,IPLE DESCRIPTIO{

I AqueouE Paul Iolman ro/B/93 70/r3/93

t CONSTITIJESIT (cAs RN) *PAF
ps/L

RF.9I'LT I{qIE

IJS/L

rTF. FINCRPRINI AMI,YSIS
Benzene
Toluene
Ethylbenzene
xylerles
1,2-Dichlorethane
Ethylene dibrcnide
Total- Pet!-olerrn Hydrocarbons (Gasou.ne)
Total Petrolelrn Hydlocartone (Die€e1 2)
Percent Sur::ogate R€covery

I
I
I

5000.

6100,
4€]OO.
4000.

11000.

80.
74000.

ND

I
I
I
I
I
I
I
I

San Jose Lab certificationg: CAELAp #1204
*RESULTS listed as 'ND' !.Ere not debected at or above the lished PQf, (Practical Qqantitation Ljmit )
(1) EXIFICaED by EPA 5O3O (prrqe-anl-trap)
(2) AIuiLyZu) by C3L DHS DRAFT IPH, EpA 8250 mcdified (CC/r'rS)

r.{sD1l1AS96A
V,c/er./sEc/orL
l..fsD1-1020

RespecefuLly suhnitted'
@AST-IO..GSI AIBLYTICSI- SEFI\IIOS.

l4Lta-.-"--,-L/-
I,larigsa Coronel
La.boratory Director
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I
Air, Water & Hazardous Waste Sampling, Analysis & Coitsullation

I
I
I
I

San Luis Obispo, CA . Benicia, CA . Camarillo, CA ' San lose, CA ' Goleta, CA
Anaheim, CA . Tempe, Az . Valp.raiso,lN ' westbrook, ME ' IndianaPolis, IN

Certified Hazardous Waste, Chemistrv, Bacteriology & Lnboratodes

San itoEe, CA 95131
(408) 955-9077

I.ab r,tu b€r : JJ-2O54-I
Project : co< cadj-Llac

Analyued . LOI2O/93
ArEfyzed by: ot{
I'Ethod I A5 Listed

Page 1 of 1

SAUPLM DASE RECETVED

ldolcaL DiviEion (San Jose lEborator!')
2059 Junctlon Ave.

CI.IEl.ll: Atndy Bliefer
PES ElrvilonrEntal Inc
1682 Novato Boulevard, Sui,t€ 10O
t'lorato, e, 94947

SAI'IPI.E DESCRIPMCN

REFONT OF AI$I.ITICAL RESULTS

UAIRIX SIMPLED BY

I
Aqueoua Paul Iphnan LO/13/e3 Lol!3/93

6AISTITT'ETT

I
I (cAs RN)

IJS/L

RESIJLT I.IOTE

rslL

ruEIJ FIT.rcERPRIIIT A]GIJSIS
Benzene
Toluene
Etiylbenz€ne
xylenes
1 , 2-Dichlorethane
ElhyLene dibrcnide
Total lretrcl-e!,.m Bydrccarbms
Tolal- Petrolelrn Hyd:oca-Lions
Pencerrt Surrogate Reco\.ery

T.ID
l,tD
!D
ND
l{D
tlD
ND
ND

I
I

(casolhe)
(Diesel 2)

50.t
I

I
T
T
I

Sarl Jose Lab CertificationE.. CeElAp #1204
*RESULTS listed a.E 'llD' $Etie not detected at or abolre the listed PCF, ( Piactical granti.tatic,n Limit )
(1) D(IRACaED by EPA 5030 (tr rqB-ard-trap)
(2) AIBIYZE) by (nL DtlS DRAflI 1?H, EpA 8260 mcdified (cc^'!S)I

ro/23/e3
lrsD1/ t-As89A
l.'c/eE/rsc/cj/rl
l4sD1-1020

RespectfuUy sulrnitted,
@LsT-IffiSt A1,|AI,YT!CSI- SER\rICES,

t
t
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t
I

Air, Water & Hazardoss Wast€ Samplin& Analysis & Cons.rltation
Certified Flazardous Waste, Ch@dr6try, B.cteriol y & Bioassa)' tabGatodes

Son Luis Olcispo, CA r B.r ci4CA. CarE il,o.CA. SanIe,CA
tuuheisr, CA . TetrlF, AZ . Valparaiso,lN . Wesbrook ME . Itdianapolis, IN

t
I
I

O,IErIf : Andy Briefer
PES EnviionrEntal Inc
1682 Novato Boulevard, Suite 1OO
ltovato, cA 94942

l,brcal Division (San Jose l-aboratory)
2059 Junction Ave.

REFORI OF $ELITICAL RESI'LTS

I.?TIRIX SAMPLED BY

San Joae, CA 95131
(4Oe) 955_9077

I,ab tur$er . JJ-2O54-2
Project : co:< cadillac

Analyzed I IO/2O/93
Analyued by: olr
l€thod : AE Li.sted

PagE I of 1

SN.!P!JD DASE RECEN/M

I
SAMPLE DESRIPIICN

t Aqueoug Patrl LohtErt Lo/L3/e3 Lo/B/e3

@NSTITI'ENT

I
(cAs RN) *PqL

v9/L
RESI'LT l,lC/IE

IJg/L

FI'ET, F]N@PRIM AMI,YSIS
Benzene
Toluene
EChylbenzene
xyleneE
L,2-Dichloroethane
Ethylene dibrqnide
Total- Pelroleun Hydrocarbon8
Total Petroleun Hydrocarbons
Percent Surragate Recolrery

ND

ND
ND
ND
ND
ND
l{D

t
T
I

(Gasolire)
(Diesel 2)

I
I
I
I
I
I
I
I

San Jose l,ab Certifications: CAEIAP #1204
*RESIILTS ligted ae '1,{D' qEre not detected at or above the listed I'Qf, ( F,ractical Qrantitation Ljmit)
(1) D{I?,ACaED b'y EPA 5030 (pur9s-ard-trap)
(2) ANATYZB by et DHS DRAFA TpH, EpA 8260 npdified (cclus)

ro/23/93
l..1sD1/13s94A
l{c/e|./nc,c/on
l.rsD1-L020

ReEpectfuUy suEnitted,
OASHTSI ATiBIJTIGL ffi5tIGS,
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t
I

Air, Wab & Hazardous Waste Samplin& Analysis & Ctr€ultation

C6ti6ed ltazrrdous Waste, Chemistry, Bact€riology & Bioassay Laboratori€s

San Luis obispo, CA . Bdricia, CA . Catrariltro, CA o San lce, CA
Ar.heidl CA . TemF, AZ . Valpataiso,IN . w€sbrcok, ME . ItdianaPolis. lN

I
I
I
I
I

ldorcal Dlvislon (san Jose I€boratolT)
2059 JuncEion Ave.

San Joae/
(408)

I€b lft.r$er : JJ-2O54-3
ProjecE r co)( cadillac

Analyzed . 1)/20/93
Analyzed by: oN
lethod : As Listed

(A 95131
955-9077

SAI.IPI,E DES(RTPrIAN

Andy Briefer
PES Envi-rsrlErrtal fnc
1682 Novato Boul-evard, Suite 1OO
Novato, CA, 94947

REPORS OF N.IALYTICAL RESIJLTS

}AXRIX SAMPITD BY

Page I of I

SN,IPLED DASE RECEIVD

Aqueoua PauI l.otIIEn ro/B/e3 LolL3/e3

@NSTITUBII (cns RN)
pq/L

RESI'LT }ISIE

IJg /L

! , 2
ND
ltD
ltD
ND
blD
ND
ND
ND

T
I
T
I

FTJF. FINGERPRII{T AI.IALYSIS
Benzene
ToIuerE
EEhyLbenzene
xyleneg
1,z-Diehlorcethane
Ethylene diSrcnide
ToEa.L Petroleun Hyd.rocadconE
Total PeEroleur Hydrocalbons
Perc€nt SuEpgate Recovery

(Gasoline)
(Diesel 2)

u . 5

u . 5

I
I
I
t
I
I
I
I

San Jose Lab Certlfications: CAEXAP #1204
*RESULTS listed aE 'IlD' qEre not deEecCed at or above the Iisted PQ[. (Eactical Quantitation Lj.d[t)
(1) EflFrCIm brf, EPA 5030 (!,ur9e-ard-t!apl
(2) ANI|LYZED by GL DHs DRAEI 1?H, EPA 8260 rrEdified (cclMs)

l4sDl/rAS95A
Nc/et/nEc/on
l,rsD1-1020

Regpectfully sutmitted'
@AST-lffiSt AI,IALYTI(AL SER\IICES.

/o.C-.--,..".-r_4.-(
l,larissa Coronel
L6.boratoq. Director
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I
Air, WaEr & Hazatdous W6te SamPlin& Analysis & Cor6ultation

I
I
I

Certifi€d Hazerdour Waste, Clr€mistrt Bactetiology & Bioassay L.boratoties

San Luis Obi5po, CA . B€nicia, CA . Cai|arillo, CA . San I6e, CA
AnafEin! CA . Te6pe, AZ . Valpararso,IN . Wes$rook, ME . lidian Pdi6! IN

I
cX.IENf: Andy Briefer

mS EnviLDmEntal fnc
1582 Norrato Boulevard, Sui-te 100
r.Iovator CA 94947

Norcal Division (San Jose l.€boratolT)
2059 Junchion Ave.

BEPOFT OF A}BL].IICAL RESTJLTS

I.$f,RIX SIMPI.ED BY

San Jose, CA 95131
(408) 9ss-9o77

IEb lfrr$€r : JJ-2O54-6
ProJect. : cor< cadilLac

Analyzed . IO/2O193
Analyz€d by: otl
Uethod : As Listed

Page 1 of 1

SAMPLD DAf,E RECEN,ED

I
SAMPLE DES(RIPrICI{

I Aqueoua Paul Lotrnan LO/L3/e3 rO/13/93

CONSTITIJBIT

I
(cAs FN)

p9/L
REST'LT NOIE
p9/L

NJEL FINGMPRIM TMLYSIS
B€nzene
Toluene
EthyLbenzere
XyleneE
1,z{)ichloroethane
EEhylene .ri hrctnide
Total PeEr;'oleut HydrccatSqtE
Total Peb.oLeum Hl'drocarbons
Percent Surrooate Recsverv

I , Z

I
I
I

(caEoline)
(Diesel 2)

49 .

ND
ND

2000.
ND

I San Jose Lab Certificatiqrs: CAEIAP #1204
*RESULTS Listed as 'llD' r^Ere not deEected at or above the liEted Pg. (Eactical Quantitation Limit )
(1) E(IRAC,IED by EPA 5030 ( purge-ard-trap)
(2) AI.IAJ,YZD by cnJ. DHS DRAFT 1"H, EPA 8260 modified (cclMs)I

I
t
I
t
I

l.rsDl./us98A
l.E./et/rEc/qL

LrsDl-1020

Resp€ctfuUy subnitted'
@A.gT-]rcSr ANAIYTI($L SER\IICES,

I
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I
I

An Watetr & Hazardous Wste SamPlin& AnalyEis & consultation

Certified ltazddous Waste, Chedrish, Bacieriology & BioaEsay labon'atories

San Luis Sispo, CA . B€ldcia, CA . G.d|'rillo, CA ' San lce, CA
Anrh€idL CA . T€mpe, AZ . Valpdraiso,lN . Wesbrook, ME . lndian Polis,lN

I
I
I
I

(l,IESlfr Andy Briefes
PES ErwironEntal Inc
1682 No\rato Boulsrard, Suite L00
No\rato, (A 94947

Norc€l DiviEion (San JoEe Irboratory)
2059 J\rnseion Ave.

REFOFS OF A}SLYTICAL RESULTS

T.fif,RIX SAMPLM BY

!.ab N.arber :
Project i

AnaLyzed :
Analyzed byl
lEthod .

San Jose. (3 95131
(408) 9ss-9077

JJ-2054-5
Co>< Cadillac

1o/22/e3
ON
Aa Listed

Page 1 of 1

SN.IPL@ DATE RECEI\/EI)SA}{PT,E DESCRTSIICN

I Aqueoug Paul Lotnan Lo/fi/e3 !o/t3/e3

coNSTITUEIfT (crs RN) RESI'LT
ps/L

*PQL

ps/LI
I
I
I
I
I
t

FIIEL FINGERPNTM }IGTYSIS
Benzene
Toluene
EChyLbenzene
xylenes
1,2-DichLolethane
EthyLene di-brcnide
Total- Petroletlrl Hydrocarbons
Total Petrrleuri Hydnocaricns
Pers.erE Surtrcgate Recovery

100. 20000.
100. 25000.
100. 3soo.
t-00. 23000.
100. flD
100. ND

10000. 140000.
10000. !{D

44.

r , 2

(casoline)
(DieEel 2)

San Jose Lab Certiflcatiqrs: CAEIAp #1204
*RESULTS listed as 'ND' !,Ere nob detested at or abve the listed I'.QL (f,ractical glantitation Linit )
(L) E(IRACaD by EPA 5030 (F^rrge-ard-trap,
(2) ANAJ,YZTD by eL DHS DFAFT 1?Hr EpA 8260 Epdified (CC/l.r.S)

I
I
t
t
I

\o/23/9s
r.rsD1 / l-aT2 5A/59 7A
lte./et/'I.Ec/orr

Fespctfully subnt tted.
6A.5T-1@5A AISLYTIGI, SgltICES,

Marissa oronel
I3boratory Director
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I
I

Air. Wa!e. & Hazardous Waste Samplin& Anal''sis & Cotstltation
Cef,tiied llaz.ddous Wastg Chedristry, Ba.bdology & Bioes6ay Lrboratories

San Luis Ouspo, CA . B€nicia, CA . Canari[o, CA . San Ic€, CA
Aitllcilr CA . TemF, AZ . ValFraiso, tN . Wesbrool, ME . Itdianapolis, lN

I
I
I
T
I

q-IElI: Coaat-Lo.{oaEt Analytical Serlri.ces. Inc.

f,lorcal Division (San JoEe Iaboratory)
2059 Junction Ave.

San Jose, CA 9513L
(4O8) 955-9077

QC Batch rD: I'lsD1-102O

Analyzed r \O/2O/93
IvEfyzed b'y: oll
lCthod : As l,igted

Stl.{PLE) BY

Page 1 of L

SAI{PT.D DAf,E RECEIVED

MSNS BLN{K

REPOFO OF AIIALIrICru REST'LTS

SAI,IPLE DES(RIPrICI{

ME'ITICD BLN.IK Aqueous

@NSTIT{JEM

I
(GS RN) *PQL

PSIL

RESI'LT

t1s/L

NC/IE

FI'ET. FII@RPRINT ATGI,YSIS
Benzenr
Toluene
EEhylhenzerle
xyleneg
1,2-Dichlor€thane
EEhylene diSrqnide
TcttaJ. Pet!:olem Hydnacatnqrs
Total Peb:oleum H]'drocaftons
Percert SuElgate R€coi/ely

ND
ND
ND
ND
ND
llD
I.ID

I
I
I

(casoltne)
(Diesel 2)

o . 5

t
I
I
t
I
I
I
I

San Jose I€b Certificatiqrs: CAEIAP #1204
*REsItLTs listed as 'l,lD' v€r€ not detested at or above the listed !g- (Practical Qtantitati.c)rl Limit )
(1) ECInrcE) by EPA 5O3O (tr !9e-anl-hrap)
(2) AI{AI,YZD by (3L DHE DRAE! TPH, EPA 8260 rcdified (cc^rs)

lo/23/93
l'rsDl/l.A587A
l&let/'i}cc/qr
JJ2054-1

ReEf Ectf ull.y Euhnitted.
COAST-|I@9! AIBLYTICAI, ffi\'t:rCES,



I
I

Air, Water & Hazardoor Waste Samplin& Analysis & Consultation
Certiied thzrdous Waste, CtleErGty, Bacbiology & Bioassay Lboratotie6

Sqn Luis Obispo, CA . B6icia, CA . Camarillo, CA . San IGe, CA
Arl5l€i!! CA . Tempe, AZ . Valparaiso, IN . Wesbtook, ME . ItdianapoliE, tN

I
I
I
I

Cf,.M$: CoaEt-to{oast AnaLytica} Se5rices. Inc,

l,lolcal Divislon (san Jose Laboratory)
2059 ,Jtnetion Ave.

San Jose. e, 95L31
(4Oe) 955-9077

QP Batch ID: }lsDl- 1020

turaLyzed t 7o/2O/93
Analyzed by3 oN
l.{et}Iod : AE ].isted

QC IAUIX SPrXE
REPOIO OF AI.IAT,YTICAI. RESI'LTS

SAI,IPLE DESqIPTICN SAMPLM BY

Paqe L of 1

SN.IPLED DATts RECETVED

I IATRIX SPIKE AqueouE

@NSTITUNTT @IGI!,IAL SPIXE REST LT ?REC fI'C/fE
RESI LT Al'lcx.lNl pg/L

IID
ltD
ND
ND
ftD
ND
ND

I
I
I

I
I
I
t
I

I
I

EI'EL FINGERPRIIIT NIIAI,YSIS
Benzene
ToLuene
Ethylhenzene
Xylenes
1,2-DichLoroethane
Ethy.Iene dilcrcnide
Toeal Petrolelrn Hy&rccarbons (casoliJre)

1r ' t

10.

1 n

250.

o o  o o

11. 110.
1 1  1 l n

10. 100.
9 . 8  9 8 .
a e  a a

300. L20.

I San Jose Lab Certifications: CAEAP #1204
*RISULTS llsted as 'ND' r.Ere not detected at or above the listed PqL (Eactical grartitatisr Linit )
(1) ECIFACaED by EPA 5030 (prrge-ard-trap]
(2) AI{IILYZED by CeL DHS DRAEI Tpt{, EpA 8250 nEdified (cclus)

I
ro/23/93
lrsDt /lAs9oA/92A
l''c/eX/rE'e/oi

Re+Ectf uIIy Eulrdtted,
6A5T-1ls5T AIBLYTICBJ. SERvT€.s,



I
Air, Wabr & Hazatdous WaEte SamPlin& An.lysis & Coirerltation

Cef,tfied !trazddorrs Wasle, ChetrrisEy' Bactetiology & Bioassay LaboratoriesI
I
I
I
I

San Luis Obispo, CA . B€nicia, CA . CameriIo, CA . San lo€e, CA
ArEheirq CA . Tempe, AZ . Valpataiso,lN . Westbrooe, ME ' Ittdi.naPolb, IN

CLIEltT: Coa.Et-to-Coast Aialytical Sereices, fnc.

Norcal Division (San Jose laboratory)
2059 Juncti-on Ave.

San Jose, CA 9513L
(408) 9s5-9077

QC Batch ID: MSD1-102O

Analyzed t 7O/2O/93
Analyzed by3 oN
I'htllod : Aa Listed

SN.TPIED BY

Page 1 of 1

SA},{PLED DATE RE(EIVED

QC I.BIRIX SPIXE
REPCRT OF AIGI-YTICTL RESULTS

SMPIA DES(ruPIION I,F{[R!X

I }ffRTX SPTKE DIJPLICAIT Aqueous

CCT.ISTITUE!fA

I
ORIGIIiDI. SPIKE

RESIJLT AI!{CIJNI

RESI'LT ?REC TDIFT' NOTE

pqlL

t
I
I
I
I
I
I
I
T
I
I

zuEL FINGEIPRIM AMUTSIS
Elenzene I'lD
ToLuene ND
Bthylbenzene ND
Xylenes ND
l.2-Dichlorethane ND
EthyLene afilrcrnide llD
Total- PeCrol-elEn tydlocarbons (ca-solij|e) ND

10.

10.
10.
t 0 .

250.

1 l

1 n

10.

L , 2
100. 1.
110.  O.

100. 0.
100. 2.
1 l r t  | t

San Jose Lab Certiflcations: CAEIAP #1204
*RESI'LTS listed a.s 'ND' uere not detected at or above the Listed I'QL (IlracEical Quantitation Limit )
(r) DaTRAC.IED by EPA 5O3O (prge-and-trap)
(2) AI.IALYZD by CeI, DHS DRAFI TPH. EPA 4250 nEdified (GCIMS)

ro/23/e3
r'lsD1/ 13S91A/93A
ttc./et/nEc/on
JJz054-1.

Respectf uILy suhrdtted'
@AST-lrcSa ANAUfTIceI SER\[(ts '

l.(a.risEa CoroneL
Inboratory Di-rector
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t
Air, Wob & Hazardous Waste Samplin& Analysis & CoGultation

Certified liazardous Waste, Ch€driEtry, Bactedology & Bioas6.v bbot:dtories

LA >5IJI

955-9077

I
I
I
t
I

S.n Luis Obispo, CA . Bcr .ia, CA . Camari|lo, CA . San lo6e. CA
ArEheir4 CA . TemF, AZ . ValparaGo. IN . Weebrook, ME . lrdiaruFlis. IN

Cl.IAnr: Andy Briefer
PES EnviJomEntl,l Inc
1682 Novato Boulevard. Suite 1OO
llov-ato, CA 9494?

Norcal Division (san Jose laboratory)
2059 Jrmction Ave.

REPORT OF AT{AJ,YTICAI, RESULTS

I4{IB.IX SN.IPLED BY

Iab Nlrtber t
Project :

Analyzed :
Analyzed by:
Method i

San JoEe,
(4O8)

JJ-2065-1
167.0200.0O2. co)(
cadi.Uac
ro/22/e3
ON
As Listed

Page I of 1

SAMPLD DAIIE FECErVDSAUFLE DESCRISXICN

I Aqueous PauI lotrrEll ro/r4193 LO/14/93

CONSTITUBITt ((ns RN)
w/L

RESI'LT IOIE

t4t/L

rUM. FII.IGERPRTM AMLYSIS
BenzerE
ToluelE
otiyl"ben:ene
xylelres
1,2-Dichlorc€thane
Ethylene dilrcmide
Total Pet!:oleun Hydrocarbons (ca5olire)
Perq€nt Surrogate Recovery

I
I
I

I
I
I
I
I
t

1

1

1

'I

1

'I

100.

3800.
1500.

ND
4100.

I
I

San JoEe Lab Certifi.cations: CIF,AF #1204
*RES{ILTS listed as 'llD' qEre not detecEed at or above the listed I'.QL (rtactical Quanti,tatisr Limit )
(1) ECIIACIED by EPA 5O3O (prqB-ard-trap)
(2) AIO|LYZED by (nt DHS DRAE! TpH, EpA 8260 mcdified (cClMS)

rol25/93
l.rsD1 / 1Ar32A/4OA
l|c/ncc/on
l€Dt -L022

RespectfuUy suhnitted'
@SH@SI AI{AI,TEICSI, SERI/ICES,

'r.farissa coronel
Iaboratoly Dj-rector
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I
Ait, Watet & llazatdous w6te Ssmplin& Analysis & consultation

C€rti$€d Hazardous Waste, Chemistrt Bacteriologl & Bioassay Labor.toriegt
I
I
I
T
I

San LuiE Obispo, CA . Bqricia, CA . Canarillo, CA . San Ice, CA
Aialleill, CA . TeErF, AZ r Valpataiso, tN o Werbrook, ME . Ildianapotis, IN

!.lo!Cal DlviEion (san Jose Laboratory)
2059 .tunstlon Ave.

Iab lftJrl5€r :
Project :

Analyzed '.

Analyzed bY:
l€thod :

san Jose, Ce 95131
(4S) 955-9077

L67.02OO.0O2, cc!(
cadillac
ro / 22 /e3
ON
Ag LiEtsEd

Page l of 1

SIMPLED DAXT RECEI1ED

q-IENT:

SAMPLE DESRIPrICN

Andy Briefer
mS ErvirorrrEntal Inc
1582 Novato Boulevard, Suite 10O
l,bsato, q, 94947

REPOFT OF AIiII,YTIC3I, REST'I.TS

}Nf,RIX SAI.TPLED BI

Aqueous Pau] rrtman Lo/r4/e3 ro/14/93

@fi,tstrlt E{Tt (cAs RN) *Fa[. RES\JLT N('IE

WlL uglL

F1'8. FIIiIGERPRIM AI'IAI.YSIS
Benz€ne
ToluerE
Ethyllrenzene
Xylene€
l.,2-Dichlo!€thdte
Ethylene dibrcnide
Total Pet::oLeufl Hydlocattons (casoline]
Perc€nt SurrEqate Recovery
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I
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I

5U.

5000.

48000.
15000.
3400.

16000.
ND
ND

100000.

san Jose L€b cercificati.onE: cIE ep #1204
*RESULTS Listed a€ '!lD' r"Ere not detected at or abotre the listed I'QI, (Pracbical Quantitation Linit )
(I) EflRlAc'Im by EPA 5O3O (Ir'l ge-ard-trap)
(2) ANI|LYZED by oL DHS DmFT 1?H, EpA 8260 rcdified (ccn{s)

l,rsD1/1Ar33A/41A
lcltrcc /otr
r€D1-1022

nespctfully suhtdtted.
COAST-IffiSI AI,RI,YTICSL SIIICES,

l.lariaEa ootlolEl

I;boratory DiJectsor
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