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CROWLEY MARITIME CORPORATION

May 26, 1992

Mr. Barney Chan

Hazardous Materials Division

Department of Environmental Health

Alameda County Health Care Services Agency
80 Swan Way

Oakland, California 94621

RE: Pacific Dry Dock & Repair Yard 1, Western Section
PBear Mr. Chan:

As you know, Crowley Maritime Corporation has been investigating subsurface
contamination at the above referenced facility. Attached for your review is a
Preiliminary Investigation and Evaluation Report {PIER} for the western section
of this facility for your review. We feel that we have sufficiently
investigated this portion of the site to completely identify the magnitude and
extent of gontamination. We are presently evaluating cleanup alternatives for
the petroleum contamination discovered during our investigation. A work plan
outlining our proposed remedial actions will be submitted for your review in
the near future.

We would appreciate any comments your have on this report and the entire
project. If any questions arise concerning this matter, feel free to contact
me at (206) 443-7882.

Sincerely,

@. Lorde

George A. Brooks, General Manager
Crowley Environmental Services

Enclosure
ceC: C. Nalen
H. Bowles

L. Kleinecke, Versar

Crowley Maritime Plaza, Post Office Box 2287, Seattle, Washington 98111 - (206) 443-8100 - Telex 6838207 - Fax {206) 443-8072
155 Grand Avenue, Qakland, California 34612 - (510) 251-7500 - Telex 6771520 - Fax {510) 251-7625
4300 B Street, Suite 507, Anchorage, Alaska 99503-5997 - (907} 563-1114 - Telex 090-25403 - Fax (907) 762-3330
3556 NW Front Street, Suite 380, Porlland, Oregon 97210 - (503) 274-2134 - Fax (503) 274-7084
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PROJECT SUMMARY

This Preliminary Investigation and Evaluation Report (PIER)
was prepared by Versar Inc. of Sacramento, California for Crowley
Maritime Corporation. Mr. Lawrence Kleinecke, Geohydrologist/
Chemist, and Ms. Yvonne Lembi, Geologist, prepared this PIER.

Mr. R. Stephen Wilson, Senior Geologist, reviewed this PIER.
This work was performed under the supervision of Mr. Wilson and
Mr. James R. Frantes, R.G., Regional Manager.

This PIER documents the subsurface investigation conducted
at the western section of the Pacific Dry Dock and Repair Yard I
located at 1441 Embarcadero in Oakland, California. The
activities performed as part of the investigation include the
coring of 48 boreholes at the site, collection and analysis of 11
ground-water and 70 soil samples, interpretation of the
laboratory analytical results, and preparation of the PIER. From
the investigation, Versar Inc. has drawn the following
conclusions: '

. The primary areas of concern are soils and ground water
containing gasoline, diesel, benzene, toluene,
ethylbenzene, and xylenes identified in the areas of the
underground storage tank excavation and the office
building.

. Local areas of minor contamination have been identified
at the site. The contamination in any one of the areas
does not appear to be sufficient to identify the source
for the primary areas of concern.
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. Minor oil and -grease contamination was identified in
several locations in the £il1l material underlying the
site. The source of the contamination is unclear.
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DISCLAIMER

The purpose of this Preliminary Investigation and Evaluation
Report (PIER) is only to inform the client of the environmental
conditions as they currently exist at the subject site. Versar
Inc. (Versar) does not assume responsibility for the discovery
and elimination of hazards that could possibly cause accidents,
injuries, or damage. Compliance with submitted recommendations
and/or suggestions in no way assures elimination of hazards or
the fulfillment of a client's obligation under any local, or
federal laws or any modifications or changes thereto. 1In many
cases, federal, or local codes require the prompt reporting to
relevant authorities if a release occurs. It is the
responsibility of the client to comply with requirements to
notify authorities of any conditions that are in violation of the
current legal standards.

Factual information regarding operations, conditions, and
test data was obtained, in part, from the client and has been
assumed by Versar to be correct and complete. Since the facts
stated in this PIER are subject to professional interpretation,
they could result in differing conclusions. In addition, the
findings and conclusions contained in this PIER are based on
various quantitative and qualitative factors as they existed on
or near the date of the investigation.

Versar has prepared this PIER at the request of its client.
Versar is responsible for the accuracy of the PIER's contents,
subject to what is stated elsewhere in this Disclaimer, but
recommends the PIER be used only for the purposes intended by the
client and Versar when the PIER was prepared. Versar makes no
warranty and assumes no liability with respect to the use of
information contained in this PIER. The PIER may be unsuitable
for other uses, and Versar assumes no liability for such uses.

No changes to its form or content may be made without Versar's
express written approval.

This PIER reflects conditions, operations, and practices as
observed during the investigation. Changes or modifications to
procedures and/or facilities made after the site visit are not
included.

iii
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DISCLAIMER

The purpose of this Preliminary Investigation and Evaluation
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observed during the investigation. Changes or modifications to
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included.
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1.0 INTRODUCTION

Versar Inc. (Versar) has been retained by Crowley Maritime
Corporation to conduct a Preliminary Investigation and Evaluation
of the western section of the Pacific Dry Dock and Repair Yard I
(PDD I) facility. The PDD I facility is located at 1441

USRI -

Enpbarcadero in Oakland, California. This Preliminary
ihveétigation and Evaluation Rep&rt (PIER) includes the results
of the investigation of the western section of PDD I (hereinafter
referred to as the Site) as outlined in Versar's Site
Investigation Work Plan (Versar, 1991). The investigation of the

remainder of PDD I will be addressed separately.

1.1 Site History

Since 1935, the Site has been used as a boat repair and dry
dock facility. Prior to 1953, PDD I was the only developed site
along the local shoreline. Since 1953, the land use in the
surrounding areas has been primarily light industrial or
commercial office space.

The Site is currently operating on a limited basis.
However, the practice of repairing and refurbishing sea-going
vessels has generated various regulated and non-requlated wastes.
Activities at the Site also utilized many products which are
regulated materials. These products and waste materials include:
waste sand blasting materials, oil-based paints, solvents, acids,
caustics, waste oils, hydrocarbon-contaminated water, and motor
fuels.

During December 1989 and January 1990, Versar conducted a
site assessment of PDD I (Versar 1990). The findings of the site
assessment identified petroleum hydrocarbons, volatile and semi-
volatile organic compounds, metals, and non-metals (arsenic,
cyanide and sulfides) in the s0il and sediments at the Site.
Also, a 400-gallon, unleaded gasoline underground storage tank
(UST), which was not in use and not intended to be used in the

1
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future, was identified near the northwest corner of the Site. A
regulatory review did not identify any ongeing or historical
investigations or problems at the Site.

During September 1991, the 400-gallon unleaded gasoline UST
was removed from the Site under the supervision of Versar
(Versar, 1991). Soil and ground-~water samples were collected
following the UST removal and found to contain petroleum
hydrocarbons, benzene, toluene, ethylbenzene, xylenes, and
organic lead. It should be noted that the contamination was
identified primarily in the ground-water sample.

1.2 Investigation Objectives

This investigation represents the initial Preliminary
Investigation and Evaluation of the Site. The Preliminary
Investigation is intended to determine if the previously
identified contamination is restricted to soils only, or if
ground-water has been affected (RWQCB, 1991). Because
contamination has been identified at various locations, the field
investigation will be conducted in two phases. This PIER
documents the results of the initial phase, which was conducted
in two stages. The second phase of the investigation will
further define the soil and ground-water contamination, and
determine the source, if possible, of the contamination.

The objectives of the field investigation are:

. To determine if soil contamination is present in the
subsurface soils at selected locations.

. To determine if ground-water contamination is present
at locations other than the previously removed UST
location.

. To obtain accurate contaminant concentrations through

laboratory analysis of soil and ground-water samples.

The PIER will provide information necessary for assessment of the
problem area and subsequent remedial proposals.
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2.0 SITE DESCRIPTION

This section presents a description of the Site with respect
to its physical location, layout, geology and soils, and
hydrology. Beneficial uses of the ground water beneath the sgite

are also discussed.

2.1 Site Location

The Site is located at 1441 Embarcadero in Oakland,
California, in the central portion of the north bank of Brooklyn
Basin. Brooklyn Basin, an estuary of Oakland Inner Harbor, is
bounded by Government Island to the south and the City of Oakland
to the north. Oakland Inner Harbor extends in an easterly
direction from San Francisco Bay to San Leandro Bay. East and
west of the Site are light industrial businesses and commercial
offices. North of the Site are the Embarcadero, the Nimitsz
Freeway, Southern Pacific and Western Pacific Railways and a Bay
Area Rapid Transit railway. Figures 1 and 2 show the site
location and site layout, respectively.

2.2 Site lLavout

The western portion of the Site, which is paved with
asphalt, occupies approximately 58,240 square feet and supports
several structures. The buildings include an office building;
two machine shops, one of which has an associated canopy-covered
area; an unused storage building; and a cinderblock drum-storage
shed. Other surface structures noted during this investigation
include a large generator, which adjoins one of the machine
shops; an unused, above-ground waste-oil storage tank located
adjacent to the other machine shop; and four unused above-ground
storage tanks located south of the storage building. The 400-
gallon gasoline UST was formerly located immediately south of the
drum storage shed.
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A sheet metal bulkhead abutts the southern edge of the Site,
separating the Site from Brooklyn Basin. A chain-link fence
separates the Site from the Embarcadero.

2.3 Site Geoloqy and Soils

The Site is located in the Coast Ranges geomorphic province,
The Site is situated between the Hayward Fault (on the east) and
the San Andreas Fault (on the west) and is tectonically active.
The underlying bedrock consists of Mesozoic volcanic and
metavolcanic rocks found throughout the Coast Ranges. Overlying
the bedrock are Quaternary marine and nonmarine alluvial
sediments consisting of clays and silts.

The Site is nearly level at an elevation of between five and
ten feet above lower low water (National Geodetic Vertical Datum
of 1929). Data collected from sampling activities has indicated
the soils beneath the Site consist of sand, silt, and clay, with
wood and brick fragments. These soils appear to be fill
material, and extend from the surface to bay muds, which begin
between eight and 12 feet bgs. The bay muds consist of tan-grey
silty clay with shell fragments and thin layers of sands or
gravels. Versar's borehole logs which describe the subsurface
stratigraphy are included as Appendix A. Figures 3 through 11
include s0il and ground-water sampling locations, subsurface
cross-sections, cross-section lines-of-reference, and graphic
representation of standard symbols for soil types.

Stratographic units identified beneath the Site include a
layer of sand and gravel which extends from the asphalt surface
to a typical depth of between two and four feet. The sand and
gravel layer occurs over 90 percent of the Site. In the central
portion of the Site, between boreholes BH7, BH9, and BH24, the
sand and gravel layer extends to the bay muds. A metal bulkhead
extends along the east and south boundaries of the Site. Gravels
extend from the surface to the bay muds adjacent to the bulkhead.

4
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A clay unit is found beneath the sand and gravel layer in
the northern portion of the Site near the offices. The clay unit
occurs between seven and nine feet bgs and extends between
boreholes BH4, BH6, and south to BH7. The remainder of the Site
consists of minor discontinuous units of sands, gravels, silts,
and clays which extend to the bay muds.

2.4 Site Hydrology

Ground water was identified during Versar's investigation
{Versar, 1992) between four feet bgs in gravels found under the
south side of the Site (near the edge of Brooklyn Basin), and
eight feet bgs beneath the north side of the Site (near the
Embarcaderc) in minor sand or gravel layers. The depth to ground
water varies greatly at the Site due to the extreme variation in
the local soil composition. In general, the ground water is
slightly elevated (one to two feet) along the south edge of the
Site. The elevated water level may occur as a result of tidal
influences, which is typical of bayside hydrology, or may be due
to mounding of ground water against the shoring at the southern
boundary of the site. The ground water appears to follow
interconnected pockets of sand, gravels, and artificial
subsurface conduits such as buried piping or utility lines. Both
ground~water flow and depth are subject to tidal influences.

2.5 Beneficial Uses of Water

The ground water identified in the shallow soils beneath the
Site occurs primarily as a result of seawater intrusion. Based
on the proximity to the salt water estuary, the ground water is
believed to be highly saline and unfit for consumption. There is
therefore no apparent beneficial use for the shallow ground water
beneath the Site.
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3.0 SITE INVESTIGATION METHODS AND PROCEDURES

The following sections summarize the methods and procedures
followed during Versar's preliminary investigation. Standard
methods and procedures are more fully described in Versar's Site
Investigation Work Plan (1991). Deviations from the standard
methods and procedures are described in the following sections.

3.1 Scil Sampling and Analysis

As part of Versar's investigation, soil samples were
collected from 48 locations during two sampling events at the
western section of the PDD I Site. The soil samples were
collected by Powercore Soil Sampling, Inc. (Powercore) using
‘hydraulically operated machinery to drive and retrieve soil
samplers. Versar representatives Ms, Yvonne Lembi, Geologist,
and Mr. Stephen Wilson, Senior Geologist, supervised the field
activities conducted during the first sampling event, which took
place on October 25, 1991. Versar representatives Ms. Lembi and
Mr. Lawrence Kleinecke, Geohydrologist/Chemist, supervised the
second sampling event, which took place between January 6 and
January 8, 1992, Versar's Site Investigation Work Plan (1991)
proposed the first sampling event. The second event was
conducted to supplement the information obtained in the first
event.

Soil samples were collected by attaching a decontaminated,
two-inch outside diameter, split-spoon sampler lined with brass
tubes to a steel drilling rod and driving it two feet into the
soil. The sampler was then retrieved and the four six-inch brass
tubes removed for inspection. Either a center or bottom tube was
selected for possible laboratory analysis. The ends of the
selected tube were covered with Teflon™ film and fitted with
plastic end caps. The tube was then appropriately labeled,
sealed in a plastic bag, and placed on ice in an insulated
cooler.
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A portion of each of the soil samples was monitored for
volatile organic compounds (VOCs) by headspace analysis., The
field analysis was conducted using a photonization detector (PID)
(either a Photovac TIP II or a Thermoenvironmental Instruments
Model 580B) using the following procedures:

. A background reading was obtained from the ambient air

in the area, and the subsequent readings corrected to
reflect a zero background reading.

. A full brass liner of soil (if available) was emptied
into a one-gallon Ziploc™ bag and sealed, allowing some
ambient air to be included. The bag was then agitated
and placed in the sun to allow volatilization of VOCs.

. The Ziploc™ bag was opened a minimum amount and the PID
probe inserted.

. The air within the bag was monitored with the PID and
the maximum reading recorded in parts per million
(ppm} .

It should be noted that the results of field headspace
analysis are only a qualitative indication of the presence of
organic compounds and cannot be used in place of laboratory
analyses. The results of field headspace analysis are included
in the borehole logs in Appendix A.

Boreholes BH1l through BH14 were cored and sampled in the
first sampling event (October 1991). The remaining boreholes,
BH15 through BH48, were completed during the second event
(January 1992).

As shown in Figure 3, boreholes BH1l, BH2, and BH3 were
positioned triangularly around a compressor located near the east
entrance to the yard, just north of the plate shop. The asphalt
surface surrounding the compressor was heavily stained. After
cutting through the asphalt, each of the boreholes was cored to a
depth of ten feet bgs. Ground water was identified at 7.5 feet
bgs in borehole BH2. Ground water was not identified in either
of the other boreholes. The soil sample collected from seven

7
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feet bgs in borehole BH3 exhibited a moderate hydrocarbon odor
and an oily sheen.

Boreholes BH4, BHS5, BH6, and BH7 were positioned around the
office building in the north-central portion of the Site. Each
of the borehcles was cored to a depth of ten feet bgs. The soil
samples collected from six feet bgs in borehole BH4 and from
four, six, and eight feet bgs in borehole BH6 exhibited moderate
hydrocarbon odors. Ground water was not identified in boreholes
BH4, BH6 or BH7. Ground water was identified at 3.2 feet bgs in
borehole BH5. The water exhibited a multicolored sheen and was
found in a void extending from approximately four feet bgs to
eight feet bgs. Gravels, wood fragments, and an unidentified
white fibrous material were encountered in the void.

Boreholes BH8 and BHY9 were positioned adjacent to an above-
ground waste oil storage tank located in the south-central
portion of the Site. The waste-oil tank has a three-foot tall
containment area beneath it and was empty at the time of the
investigation. Ground water was identified at seven feet bgs in
borehole BH8, and at four feet bgs in borehole BH9. A
hydrocarbon odor and sheen was identified in the soil sample
collected from five feet bgs in borehole BHS. Each of the
boreholes was cored to a depth of eight feet bgs.

Boreholes BH10, BH1l, and BH12 were drilled triangularly
around the underground storage tank excavation near the northwest
corner of the Site. Petroleum hydrocarbon contaminated ground
water has been previously identified in the excavation.

Boreholes BH10 and BH1l were cored to a depth of 12 feet bgs.
Borehole BH12 was cored to 10 feet bgs. Ground water was
identified at eight feet bgs in borehole BH10, and ten feet bgs
in borehole BH1l. Soil samples from each of the boreholes
exhibited strong hydrocarbon odors. Soil samples from borehole
BH12 also exhibited an oily sheen.
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Boreholes BH13 and BH14 were located east and north of the
above-ground storage tank area in the southwest corner of the
Site. Borehole BH13 was drilled to a depth of nine feet bgs. An
0ily sheen was identified in the sample collected from nine feet
bgs in borehole BH13. Borehole BH14 was drilled to a depth of 13
feet bgs. Moderate hydrocarbon odors were identified in the soil
samples collected at four and six feet bgs in borehole BH14.
Ground water was identified at six feet bgs in borehole BH13, and
at 11 feet bgs in borehole BH14.

Boreholes BH15 through BH25 were positioned in the south-
central portion of the Site. Boreholes BH15 through BH21, and
BH23, were cored to a depth of three feet bgs. The soil sample
from three feet bgs in BH19 had a slight hydrocarbon odor.
Boreholes BH22, BH24 and BH25 were each cored to 12 feet bygs.
Ground water was encountered between seven and eight feet bgs in
the three boreholes. A strong grease odor and an oily appearance
was noted in the soil sample taken at 12 feet bgs from BH22.

Boreholes BH26 through BH31 and BH46 through BH48 were cored
in the north-central portion of the Site, in and around the
building currently housing offices. Boreholes BH26, BH46 and
BH47 were cored to a depth of nine feet bgs, and BH48 was cored
to three feet bgs. The remaining boreholes in this group, BH27
through BH31, were completed at a depth of nine feet bgs. Ground
water was encountered at approximately eight feet bgs in
boreholes BH26 and BH31 and at one foot bgs in BH48. Hydrocarbon
odors were detected in the eight to ten foot bgs samples from
boreholes BH28, BH29, BH31l, and BH47; and in the two foot bgs
sample from BH26. The soil samples taken from four to ten feet
bgs in BH30 also had a distinct hydrocarbon odor., The soil
sample from three feet bgs in BH48 had a slight to moderately
strong grease-like odor.
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Boreholes BH35 through BH39 were located in the northwest
portion of the Site, near the excavation created by the removal
of the UST. All of the boreholes in this group were cored to a
depth of ten feet bgs, with the exception of BH38, which was
completed at four feet bgs due to the presence of a concrete pad
or block encountered at that depth. A similar obstruction was
encountered during the coring of borehole BH37; the hydraulic
sampling apparatus was moved approximately four feet to the
southeast of the first location and the borehole was re-cored.
Ground water was encountered in BH35 at three feet bgs and then
at seven feet bgs; and in BH37 at seven feet bgs. A slight
grease-like odor was noted in soil samples collected from one to
six feet bgs in BH35. The six foot bgs sample from BH39 had a
slight sewage-~like odor.

Boreholes BH40 through BH45, which were also positioned in
the northwest portion of the Site, are along the perimeter of a
planned warehouse. All of the boreholes in this group were cored
to a depth of three feet bgs; ground water was not encountered
within this group. The soil sample from three feet bgs in BH40
had a slight hydrocarbon odor. The scil samples from BH43 did
not have a noticeable odor.

Boreholes BH32 through BH34 were positioned in the southwest
portion of the Site, near the above-ground storage tanks.
Borehole BH32 was completed at four feet bgs:; the nature of the
large gravels encountered prevented the collection of soil
samples and inhibited the coring process. The location was noted
and the rig was moved to the next coring location. Ground water
was encountered at four feet bgs in boreholes BH33 and BH34, both
of which had total depths of 10 feet. The two-foot bgs and 10-
foot bgs samples from both BH33 and BH34 had slight to strong
odors.

10
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A total of 48 soil samples collected during the first
sampling event were transported following EPA protocols, via
Federal Express courier, using Versar's chain-of-custody
documents, to Trace Analysis Laboratory, Inc. (Trace). A total
of 22 soil samples were submitted to Trace during the second
sampling event. The samples were received by a Trace courier
under chain-of-custody documentation. A description of the
analyses performed and the analytical results are included in
Section 4.0 Laboratory Analytical Results.

3.2 Ground-Water Sampling and Analysis

A total of 11 ground-water samples were collected during
Versar's investigation of the PDD I Site. Ten of the samples
were collected from borings which exhibited significant amounts
of ground water, four during the first sampling event and six
during the second. The eleventh sample was collected from the
UST excavation. Figure 9 shows the ground-water sampling
locations.

The following procedure was used to collect ground-water
samples from the borings:

. Immediately following the completion of soil coring
operations, a decontaminated dedicated 1.5 inch inside
diameter well screen was placed in the borehole and
allowed to fill with ground water.

. After the well screen has filled sufficiently with
ground water, approximately 10 casing volumes of water
were removed using either a peristaltic pump or a
decontaminated Teflon™ bailer, and placed in DOT-
approved 55-gallon drums for disposal.

. The casing was then allowed to refill and a ground-
water sample was collected using a decontaminated
Teflon™ bailer.

Following sample collection, the casing was removed and the
borehole backfilled with neat cement.

11
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Ground-water samples were collected from boreholes BH2, BHS5,
BH9, BH14, BH24, BH28, BH31l, BH33, BH37, and BH39. Following
collection, each sample was appropriately labeled and placed on
ice in an ice chest. The samples were delivered to Trace by a
Trace or Federal Express courier, following EPA protocols, using
Versar's chain-of-custody document.

On November 1, 1990, Ms. Lembi returned to PDD I after the
first sampling event and collected a sample of the ground water
in the UST excavation. The following procedure was used to
collected the ground-water sample from the UST excavation:

. Approximately 165 gallons of water was removed from

the excavation using a peristaltic pump and placed in
DOT-approved 55 gallon drums for disposal.

. The excavation was allowed to refill for
approximately one hour and a ground-water sample
collected using a decontaminated Teflon™ bailer.

Following collection, the sample was appropriately labeled

and placed on ice in an ice chest. The sample was delivered to
Trace by Ms. Lembi following EPA protocols, and using Versar's
chain-of-custody document. A complete description of the
analyses performed and analytical results is presented in Section
4.0 Laboratory Analytical Results.

12
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4.0 LABORATORY ANALYTICAL RESULTS

A total of 70 soil samples and 11 water samples (custody log
numbers 1457, 1468, 1479, and 1640) were submitted to Trace. The
following sections briefly describe the results of laboratory
analysis. Copies of the laboratory analytical results are
included as Appendix B. Tables 1 and 2 summarize the laboratory
analytical results for soils. Tables 3 and 4 summarize the
laboratory analytical results for water. Figures 12, 13, 14 and
15 show the laboratory analytical results for soils. Figure 16
shows the laboratory analytical results for ground water.

4,1 Soil Sample Results

A total of 70 soil samples were submitted to Trace. The
laboratory analytical methods used and the number of soil samples
analyzed by each method are as follows:

. Total petroleum hydrocarbons as gasoline (TPH-G) by the

California Department of Health Services (DHS)/LUFT
Field Manual method - 28 samples.

. Total petroleum hydrocarbons as diesel (TPH-D) by the
DHS/LUFT Field Manual Method - 31 samples.

. 0il and grease (0&G) by U.S. Environmental Protection
Agency (EPA) Method 5520EF - 25 samples.

. Benzene, toluene, ethylbenzene, and xylenes (BTEX) by
EPA Method 8020 - 28 samples.

. Halogenated volatile organics by EPA Method 8010 - four
samples.

. Semivolatile organics by EPA Method 8270 - eight
samples.

. Metals (cadmium, chromium, lead, nickel, and zinc)

using EPA Methods 7130, 7190, 7420, 7520, and 7950,
respectively - three samples.

The laboratory analytical results did not identify any
halogenated volatile organics or semivolatile organics in
concentrations at or above the methods' reporting limits. Metal

13
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concentrations identified are all well below Total Threshold
Limit Concentration (TTLC) values.

Of the so0il samples collected from the compressor area
(boreholes BH1 through BH3)}, one sample (BH2-8) was analyzed for
TPH-G, three (BH2-4, BH2-8, and BH3-8) for TPH-D, one (BH3-2) for
0&G, and one (BH2~8) for BTEX. The analytical results identified
23 milligrams per kilogram (mg/kg) of TPH-D in sample BH3-8 and
120 mg/kg of O&G in sample BH3-2. Analyte concentrations were
below reporting limits in the remaining samples.

Of the soil samples collected from the existing office
building area (boreholes BH4 through BH7, BH26 through BH31, and
BH46 through BH48), 11 samples were analyzed for TPH-G, 11 for
TPH-D, ten for 0&G, and 11 for BTEX. The analytical results
identified between 1.8 mg/kg and 47 mg/kg of TPH-G in samples
BH4-6, BH28~9.0, BH30-4.0, BH31-1.5, BH47-8.5, and BH48-3,0.
TPH-D concentrations between 3.1 mg/kg and 2,800 mg/kg were
identified in samples BH4-6, BH5-4, BH26-6.0, BH27-3.0, BH28-9.0,
BH30-4.0, BH31-1.5, BH47-8.5, and BH48-3,0. Soil samples BH4-6,
BH7-4, BH7-6, BH26-6.0, and BH48-3.0 contained between 80 mg/kg
and 850 mg/kg of 0&G. BTEX concentrations up to 1.0 mg/kg were
identified in samples BH4-6, BH26-6.0, BH27-3.0, BH28-9.0, BH30=-
4.0, BH31-1.5, BH47-8.5, and BH48-3.0.

Of the soil samples collected from around the waste-oil
storage tank and in the south-central portion of the Site, four
were analyzed for TPH-G, four for TPH-D, four for 0&G, and four
for BTEX. The laboratory analytical results identified 32 mg/kg
of TPH-G and 1,200 mg/kg of TPH~D in sample BH17-1.0, between 63
mg/kg and 370 mg/kg of O&G in samples BH9~4, BH22-~12, and BH25-
4,0, and up to 0.2108 mg/kg of total BTEX in samples BH9-4 and
BH19-2.5.

Of the soil samples collected from around the former UST
location, seven were analyzed for TPH-G, seven for TPH-D, four

14
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for 0&G, and seven for BTEX. Concentrations between 0.78 mg/kg
and 970 mg/kg of TPH-G were identified in samples BH10-4, BH12-4,
BH35~6.0, and BH38-4.0. TPH-D concentrations between 9.8 mg/kg
and 1,800 mg/kg were identified in samples BH10-4, BH12-4, and
BH35-6. Samples BH10-4, BH10-8, and BH12-4 contained
concentrations of 0&G between 90 mg/kg and 2,500 mg/kg. Total
BTEX concentrations between 0.075 mg/kg and 58.1 mg/kg were
identified in samples BH10-4, BH12-4, BH25-6.0, BH38-4.0, and
BH39-6.0.

Of the soil samples collected from around the above-~ground
storage tanks in the southwest portion of the Site, three were
analyzed for TPH-G, four for TPH-D, two for oil and grease, and
three for BTEX. Samples BH13-9 and BH34-2.0 contained between
6.3 mg/kg and 52 mg/kg of TPH~G. Samples BH13-9, BH33-2.0, and
BH34-2.0 contained between 9.4 mg/kg and 2,100 mg/kg of TPH-D.
1,800 mg/kg of oil and grease was identified in sample BH13-9,
and total BTEX concentrations up to 13 mg/kg were identified in
samples BH13-9, BH33-2.0, and BH34-2,0.

4.2 Water Sample Results

A total of 11 water samples were submitted to Trace for
analysis. The laboratory analytical methods used and the number
of water samples analyzed by each method are as follows:

. TPH-G by the DHS/LUFT Field Manual method - ten
samples.

. TPH-D by the DHS/LUFT Field Manual method - ten
samples.

. 0&G by EPA Method 5520DF - six samples.

. BTEX by EPA Method 8020 - ten samples.

. Chlorinated volatile organics by EPA Method 8010 - two
samples,
. Semivolatile organics by EPA Method 8270 ~ three
samples.
15
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. Metals (cadmium, chromium, lead, nickel, and zinc) by
EPA Methods 7130, 7190, 7420, 7520, and 7950,
respectively - three samples. (These samples were
filtered of sediments by the laboratory prior to
analysis.)
Concentrations of chlorinated volatile organics and
semivolatile organics at or above the methods' reporting limits

were not identified in any of the water samples.

The ground-water samples from boreholes BH5 and BH14 and
from the UST excavation (sample PIT #2) contained TPH-D above the
method's minimum detection limit of 0.050 milligrams per liter
{(mg/1). The detected concentrations range from 0.250 mg/l
(sample BH14) to 3.0 mg/l (sample PIT #2). TPH-G was detected in
the ground-water samples from boreholes BH5 and BH28, at 0.250
mg/l and 0.058 mg/l, respectively. BTEX compounds were detected
in the ground-water samples from BH2, BHS5, BH9, BH28, BH31, BH37,
and BH39, in concentrations ranging from 0.00051 mg/l (toluene in
BH2) to 0.021 mg/l (toluene in BH28). O0&G was detected in the
ground-wateyr samples from boreholes BH5 and BH9 and from the UST
excavation. The concentrations detected range from 7.3 mg/l
(sample BH9) to 18 mg/l (sample BH5).

Chromium, lead, and nickel were detected in ground-water
sample BH5 in concentrations above drinking water maximum
contaminant levels (MCLs). Lead was also detected in the ground-
water samples from BHY9 and the UST excavation (sample PIT #2) in
concentrations above MCLs. It should be noted that drinking
water MCL values are used here for reference purposes only: the
ground water beneath the Site is believed unsuitable for
consumption due to its saline nature.
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5.0 SUMMARY AND CONCLUSIONS

N,

The following sections provide a brief summary of the
results of Versar's preliminary investigation of the Site and
Versar's conclusions drawn from the investigation.

5.1 Summary

The results of Versar's field investigation identified fill
material to a depth of 12 feet beneath the Site which varied
widely in composition. This variation in composition from sands
to silts and clays coincides with apparent changes in the
occurrence of ground water beneath the Site. Therefore, soil
corings produced widely varying amounts of ground water despite
their proximity to each other.

Borehole BH5 was a notable anomaly at the Site. Coring of
borehole five identified a water-filled void space in the
subsurface extending from approximately four feet to eight feet
bgs. 5o0il sample BH5-4 contained only TPH-D while the ground-
water sample (BHS5) contained TPH~-G, TPH-D, 0&G, benzene,
ethylbenzene, xylenes, and concentrations of chromium, lead, and
nickel in excess of drinking water MCLs.

0&G was identified in approximately half of the soil samples
analyzed for 0&G. While TPH-D and TPH-G were identified at
various locations, concentrations in the soil did not exceed 2.8
mg/kg and 65.0 mg/kg, respectively. Concentrations of BTEX were
identified in several of the limited number of soil samples for
analyzed BTEX.

Preliminary ground-water sampling identified TPH-G, TPH-D,
0&G, and BTEX in the UST excavation and south of the office
building. To a lesser extent, TPH-D was identified north of the
above-ground storage tank area. O0&G was also identified near the
storage tank located west of the machine shop. Trace
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concentrations of toluene (0.00051 mg/l and 0.00056 mg/l) were
identified near the generator and the storage tank.

5.2 Conclusions

Based on the data collected during the field investigation,
it is Versar's opinion that the primary areas of concern are
petroleum hydrocarbon contaminated soils and ground water near
the UST excavation and the office building.

The TPH-G, TPH-D, 0&G, and BTEX identified near the office
building (boreholes BH4 and BH5) may have a common source. The
location of the source is unknown but does not appear to be
connected with recent operations at the Site.

The TPH~G, TPH-D, 0&G, and BTEX identified in and near the
UST excavation is not consistent with what would be expected to
be found following an unleaded gasoline UST release. Samples
collected from the surrounding soils contained higher
concentrations of 0&G and TPH-D than TPH-G. The source of this
contamination is therefore unknown.

The TPH-G, TPH-D, 0&G and xylenes identified near the above-
ground storage tanks appear to be the result of surface spills.
However, the higher concentrations of contaminants identified in
the deeper soils may have resulted from historic sources or other
activities.

Minor 0&G contamination was identified in several locations
in the fill material underlying the PDD I Site. The source of
the 0&G contamination is unknown.
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0 APPENDIX
Appendices A and B comprises the Appendix of this report.
Appendix A. Borehole Logs

Appendix B. Laboratory Analytical Results
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Table 1
{Page 1 of 4)

Laboratory Analytical Results for Soils
(Organics)

Pacific Dry Dock and Repair Yard I
Ozkland, California

Total Petroleum Hydrocarbons &G Hydrocarbons volatile Organies
DHS Method, LUFT Field Manual EPA Method 5520EfF EPA Method 8020

Sample Sample Sample
Number Depth Cotlection Gasoline' biesel? 0il and Grease® Benzene® Toluene Ethylbenzene Xylenes

(feet) Date (mg/kg) {ma/kg) {ma/kg) (mg/kg) (mg/kg)  (mg/kg)  (mg/kg)
BH1-3.5 3.0-3.5 10/25/91 WA NA D* NA NA KA NA
BH2-4 3.5-4.0 10/25/91 NA ND ND NA NA NA NA
BHZ-8 7.5-8.0 10725/91 ND ND NG ND ND ND D
BH3-2 1.5-2.0 10/25/91 NA NA 120 KA NA ‘ NA NA
BH3-8 7.0-7.5 16s25/91 NA 23 NA NA NA NA NA
BH4-6 5.5-6.0 10/25/91 4.9 560 200 ND ND 0.0087 0.065
BHS-4 3.5-4.0 10725791 ND a7 ND ND KD ND ND
BHS-6 5.5-6.0 10/25/91 NA NA ND NA NA NA NA
BH7-4 3,5-4.0 10725791 NA HA 8C NA NA NA NA
BH7-6 5.5-6.0 10/25/91% NA NA 850 KA NA KA NA
BH7-8 7.5-8.0 10/25/91 ND ND NO ND ND ND ND

' Reporting limit for gasoline is 9.5 ma/ka.

2

Reporting limit for diesel is 1.00 mg/kg.

3

Reporting limit for oil and grease is 50 mg/kg.

<

Reporting limits for volatile organics are, unless otherwise noted,: benzene, 0.005 mg/kg; toluene 0.005 mg/kg; ethylbenzene $.005 mg/kg; xylenes
0.015 mg/kg.

° Not Analyzed.

® Not detected st or above the reporting limit. ‘m"“ .".
AO @R N iINC. SACRAMENTO



Table 1
(Page 2 of &)

Laboratory Analytical Results for Soils
{Organics)

Pacific Ory Dock and Repair Yard !
Oakland, California

Total Petroleum Hydrocarbons 0&G Hydrocarbons volatile Organics
DHS Method, LUFT Field Manual EPA Method 5520EF EPA Method 8020

Sample Sample Sample
Number Depth Collection Gasoline’ Diesel? 0il and Grease’ Benzene' Toluene Ethylbenzene Xylenes

(feet) Date (mg/ka) (mg/kg) (mg/kg} (ma/kg) (mgrkg)  (mgrkg)  (mg/kg)
BHB-& 5.5-5.0 10725791 ND ND ND KD ND ND KD
BHY-4 3.5-4.0 10/25/91 ND ND 370 0.0059 0.027 ND 0.035
BH10-4 3.5-4.0 10725/ 65 9.8 %0 0.022 0.047 g.52 2.3
BH10-8 7.5-8.0 10/25/91 NA NA 120 NA NA NA NA
BH11-10 9.5-10.90 10/25/91 ND ND ND ND ND ND ND
BH12-4 3.5-4.0 10725/91 970 1,800 2,500 1.3 1.8 <0.20 55
BR13-9 8.3-9.0 10725191 52 2,100 1,800 <0.037 <0.030 <0.033 13
BH14-4 3.5-4.0 10/25/91 NA ND ND NA NA NA NA
BH17-1.0 0.5-1.0 176792 32 1,200 NA <0.076 <0.080 <0.084  <0.020
BH19-2.5 2.0-2.5 176792 ND ND KA 0.0059 0.014 0.0631 0.092

! Reporting limit for gasoline is 6.50 mg/kg.

2

Reporting limit for diesel is 1.0 mg/kg.
* Reporting limit for oil end grease is 50 mg/kg-

* Reporting Limits for volatile organics are, uniess otherwise noted,: benzene, 0.005 mg/kg; toluene 0.005 mg/kg; ethylbenzene D.D05 mg/kg; xylenes
0.015 ma/kg.

5 Not Analyzed.

€ ¥ot detected at or sbove the reporting Limit. ‘m,. ‘. @
L‘"’ INC. SACRAMENTO



Table 1
(Page 3 of &)

Laboratory Analytical Results for Soils
(Organics)

Pacific Ory Dock and Repair Yard 1
Qakland, California

Total Petroleum Hydrocarbons 026 Hydrocarbons Volatiie Organics
DHS Method, LUFT Field Hanual EPA Method 5520EF EPA Method 8020

Sample Sample Sample
Number Depth Collection Gasoline' biesel® oil and Grease’ Benzene® Toluene Ethylbenzene Xylenes

(feet) Date (mg/kg) (mg/ka) (mg/kg) (mg/kg) {mg/kg)  (mg/kg)  (mg/ka)
BH22-12.0 11.5-12.0 1/6/92 NA NA 63 NA NA NA NA
BH24-12.0 i1.5-12.0 176792 NA NA ND NA NA NA NA
BH25-4.0 3.5-4.0 1/6/92 NA NA 58 NA HA NA NA
BH26-6.0 5.5-6.0 1/6/92 ND 3.1 80 ND c.om1 <0.005  0.021
BH27-3.0 2.5-3.0 1/6/92 ND 5.9 NA ND 0.017 0.0094  0.055
BH28-9.0 8.5-9.0 17792 1.8 120 NA ND ND <0.005 0.030
BH29-6.0 5.5-6.0 1/7/92 ND N0 KA ND ND 0.020 0.021
BH30-4.0 3.5-4.0 1/7/92 22 2,100 NA <0,006 ND <0.0079 0.550
BH31-1.5 1.0-1.5 1/7/92 14 2,800 NA <0.076 <0.080 0.089 <0.28
BH33-2.0 1.5-2.0 /7792 ND 340 NA ND 6.0083 0.020 0.037
BH34-2.0 1.5-2.0 177792 6.3 9.4 NA 0.017 c.o11 ND 0.260

' Reporting limit for gasoline is 0.5 mgskg.

T

Reporting timit for diesel is 1.0 mg/kg.
3

Reporting limit for oil and grease is 50 mg/ke.

* Reporting limits for volatile orgenics are, unless otherwise noted,: benzene, 0.005 mg/kg; toluene 0.005 mg/kg; ethylbenzene 0.005 mg/kg;
xylenes 0.015 mgskg.

* Not Analyzed,

* Not detected at or above the reporting timit. "e'.“ .".
A @R E INC. SACRAMENTO



Table 1
(Page 4 of &)

Laboratory Analytical Results for Soils
{Organics)

Pacific Dry Dock and Repair Yard I
Oakland, California

Total Petroleun Hydrocarbons 0&G Hydrocarbons Volatile Organics
DHS Method, LUFT Field Manual EPA Method 5520EF EPA Method 8020

Sample Sample Sample
Number Depth Coltection gasoline’ Diesel® 0il and Grease® Benzene' Toluene Ethylbenzene Xylenes

(feet) Date (mg/kg) {ma/kg} (mg/kg) {mg/kg) (mg/kg)  (mg/kgy  (mg/kg)
BH34-10.0 9.5-10.0 177792 2.5 73 NA 0.016 0.016 0.051 0.140
BH35-6.0 5.5-6.0 1/?/9-2 1.7 450 NA 0.0065 0.017 0.027 0.087
BH37-4.0 3.5-4.0 147492 ND ND NA ND ND HD ND
BH38-4.0 3.5-4.0 /7192 0.780 WD NA ND 0.0056 ND 0.110
BH39-6.0 5.5-6.0 1/8/92 ND ND NA ND 0,013 0.022 0.040
BH4E-3.0 2.5-3.0 1/8/92 ND ND NA ND ND ND ND
BH46-9.0 8.5-9.0 1/8/92 NA KA ND NA NA NA NA
BH47-8.5 8.0-8.5 1/8/92 9.2 1,400 ND KD 0.011 ND 0.260
BH4B-3.0 2.5-3.0 1/8/%92 &7 6] 230 <0.076 <0.080 <0.084 1

! Reporting limit for gasoline is 0.5 mg/kg.
? Reporting Limit for diesel is 1 mg/kg.
? Reporting limit for oil end grease is 50 mg/kg.

* Reporting limits for volatile organics are, unless otherwise nmoted,: benzene, 0,005 mg/kg; toluene 0.005 mg/kg; ethylbenzene 0.005 mg/kg;
xylenes 0.015 pg/ky.

® Not Analyzed.

® Not detected st or above the reporting {imit.

"_e'.s:"l.h’c SACRAMENTO



Table 2

Laboratory Analytical Results for Soils
(Metals}

Pacific Dry Dock and Repair Yard T

Oakland, California

Sample EPA Method 7130 EPA Method 7190 EPA Method 7420 EPA Method 7520 EPA ¥ethod 7950
Sample Collection
Humber Date Sample Depth Cadgmium’ Chromium Lead Nickel® i
(feet) (ma/ka) (mg/kg) {mg/kg) (mg/kg) {mg/kg)
BH9-4 10725791 3.5-4.0 0.38 15 14 24 140
BH11-10 10725791 9.5-10.0 ND* 39 5.8 Sé 36
BH13-9 10/25/91 8.5-9.0 ND 36 8.6 42 250
e’ 100 2,500 1,000 2,000 5,000
! Reporting limit for cedmium is 0.250 mg/kg.
? Reporting limit for chromium is 1.2 mg/kg.
? Reporting limit for lead is 2.5 mgrkg.
* Reporting limit for nickel is 7.5 ma/kg.
* Reporting limit for zinc is 1.200 mg/kg.

“ Not detected at or above the reporting limit.

? Total threshold Limit concentration values,

"e'.s:"l.hlc SACRAMENTO



Table 3

taboratory Analytical Results for Water
(Organics)

Pacific Dry Dock and Repair Yard I
Qakland, California

Total Petroleum Hydrocarbons 0&G Hydrocarbons Volstile Organics
DHS Method, LUFT Field Manual EPA Method S520DF EPA Method 8020
Sample

Sample Collection
Number Date Gasoline’ Diesel® Motor 0it> 0il and Grease' Benzene® Toluene Ethylbenzene  Xylenes

(ma/L) (ma/L} (mg/L) (mg/L) (mg/L} (mg/L) (mg/L) (mg/L)
8H2 10/25/9% ND® ND NA N’ ND 0.00051 ND ND
BHS 10/25/91 0.25 0.45 NA 18 0,007 ND 0.0014 9.011
BHY 10/25/91 ND ND NA 7.3 ND 0.00056 ND ND
BH14 10/25/91 ND 0.26 NA NA ND KD ND ND
PIT #2 11/1/N NA 3 NA 11 NA NA NA NA
BH24 1/8/92 ND ND ND NA NA ND ND ND
BHZB 178792 0.58 NA NA NA $.0006 0.021 0.00074 0.0037
BH31 178792 ND ND ND NA ND 0.60077 ND KD
BH33 178792 ND ND ND NA ND ND ND ND
BH37 178792 ND ND KA NA ND 0.0011 ND ND
BH3? 178792 ND ND NA NA 0.0014 0.0041 ND ND

! Reporting limit for gasoline is 0.05 mg/L.
* Reporting limit for diesel is 0.05 mg/L.

? Reporting Limit for motor oil is 0.5 my/L.

* Reporting limit for oil end grease is 1 mg/L.

* Reporting limits for volatile organics are: benzene, 0.0005 mg/L; toluene 0.0005 mg/L; ethytbenzens 0.0005 mg/L; xylenes 0.0015 mg/L.

¢ Hot detected at or above the reporting limit.

o anatyzed: "e'.s:":vc SACRAMENTO



Table 4

Laboratory Analytical Results for Water
(Metals)

Pacific Dry Dock and Repair Yard I
QOakland, Califeornia

Sample EPA Method 7130 EPAR Method 7190 EPA Method 7420 EPA Method 7520 EPA Method 7850

Sample Collection
Number Date Cadmium? Chromium?® Lead’ Nickel? zinc*
{mg /L) (mg/L) {mg/L} {mg/L) (mg/L)

BHS 10/25/91 WD 0.56 1.1 1.2 2.8

BH9 10/25/91 ND ND 0.16 ND 0.08

PIT #2 11/1/91 ND ND 0.13 ND 0.28

US EPA MCL/ 0.005 0.10 0.050 0.10° 5.0°

Calif McCL?® 0.010 0.050 0.050 NA NA

! Reporting limit for cadmium is 0.010 mg/L.
2 Reporting limit for chromium is 0.050 mg/L.
? Reporting limit for lead is 0.10 mg/L.

4 Reporting limit for nickel is 0.30 mg/L.

5 Reporting limit for zinc is 0.050 mg/L.

f Not detected at or above the reporting limit.

7 US EPA Maximum Contaminant Lewvel for drinking water.

¢ proposed MCL

p'+)

Secondary MCL

1 california Maximum Contamiant Level for drinking water. " 'y ‘.' ,.
‘/' A\‘ INC. SACRAMENTO
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APPENDIX B

Laboratory Analytical Results



Trace Analysis Laboratory, Inc.
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November 27, 1991

Mr. Stephen Wilson

Versar, Inc,

5330 Primrose Drive, Suite 228
Fair Qaks, California 95628

Dear Mr. Wilson:

Trace Analysis Laboratory received forty eight soil samples and
three water samples on October 25, 1991, one water sample on
October 30, 1991 and one water sample on November 1, 1991 for your

Project No. 7703.26, PDDI-West (our custody log numbers 1457, 1468
and 1479 respectively).

These samples were analyzed according to your chains of custody.
Qur analytical report, the completed chain of custody forms, and our
analytical methodologies are enclosed for your review.

Trace Analysis Laboratory is certified under the California Environ-

mental Laboratory Accreditation Program. Our certification number is
1199.

If you should have any questions or require additjonal information,
please call me.

Sincerely yours,

CWMWM

Jennifer Pekol
Project Specialist

Enclosures



Trace Analysis Laboratory, Inc.
3423 Investment Boufevard, #8. « Hayward, California 94545

Telephone {510) 783-6960
Facsimile {510) 783-1512

== = = 106G NUFMBER: 1457
=T I= = DATE SAMPLED: 10/25/91
S = =8 DATE RECEIVED:  10/25/9]
DATE EXTRACTED: 11/04/91
DATE ANALYZED:  11/12/91]
DATE REPORTED: 11/18/91
CUSTOMER: Versar, Inc.
REQUESTER: Stephen Wilson
PROJECT: No. 7703.26, PDDI - West
Sample Type: Soil
BH2-4 BH2-8 BH3-8
Method and Concen- Reporting Concen- Reporting Concen- Reporting
c ituent: Units tration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kg ND 1,000 ND 1,000 23,000 1,000
BH4 -6 BH5-4 BH7-8
Method and Concen- Reporting Concen- Reporting Concen- Report ing
Constituent: Units dtration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kg 560,000 1,000 57,000 1,000 ND 1,000
BH8-6 BH9-4 BH1D-4
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Copstituent: Units tration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kyg ND 1,000 ND 1,000 9,800 1,000

Concentrations reported as ND were not detected at or above the reporting limit.



Method and
constituent:
DHS Method:

Total Petroleum Hydro-
carbons as Diesel

Method and
Constituent:
DHS Method:

Total Petroleum Hydro-
carbons as Diesel

Qe summary:

% Recovery: 81
% RPD: 22
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Trace Analysis Laboraiory, Inc.
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LOG NUMBER: 1457
DATE SAMPLED: 10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 11/04/91
DATE ANALYZED: 11/12/9]1
DATE REPORTED: 11/18/91
PAGE: Two
Sample Type: Soil
BH11-10 BH1Z2-4 BH13-9
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration Limit tration Limit tration Limit
ug/kg ND 1,000 1,800,000 2,900 2,100,000 2,900
BH14-4 Method Blapk
Concen- Reporting Concen- Reporting
Units tration Limit tration _ Limit
ug/kg NO 1,000 ND 1,000

Cancentrations reported as ND were not detected at or above the reporting 1imit,
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LOG NUMBER: 1457, 1468 and 1479

DATE SAMPLED; 10/25/91 and 11/01/91

DATE RECEIVED: 10/25/91, 10/30/91 and 11/01/91
DATE EXTRACTED: 11/07/91 and 11/15/91

DATE ANALYZED:  11/14/91 and 11/22/91

DATE REPORTED: 11/18/91 and 11/27/91

PAGE: Three

Sample Type: Water

BH2 BH5 BHY _
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limjit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/1 ND 50 450 50 ND 50
BH14 Pit _#2 Method Blank
Method and Concen- Reporting Concen- Reporting Concen- Reporting
i : Units tration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/1 260 50 3,000 50 ND 50
0C_Summary:
% Recovery: 116 and 79
% RPD: 1.8 and 2.3

Concentrations reported as ND were not detected at or above the reporting Timit,
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L0G NUMBER: 1457

DATE SAMPLED: 10/25/91

DATE RECEIVED:  10/25/91

DATE EXTRACTED: 11/07/91

DATE ANALYZED: 11/07/91 11/08/91 and 11/09/91
DATE REPORTED: 11/18

PAGE: Four
Sample Type: So0i]

BH2-8 BH4-6 BH5-4
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kg ND 500 4,900 500 ND 500
EPA Method 8020 for:
Benzene ug/kg ND 5.0 ND 5.0 ND 5.0
Toluene ug/kg ND 5.0 ND 5.0 ND 5.0
Ethylbenzene ug/kg ND 5.0 B.7 5.0 ND 5.0
Xylenes ug/kg ND 15 65 15 ND 15

BH7-8 BH8-6 BH9-4
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kg ND 500 ND 500 ND 500
EPA Method 8020 for:
Benzene ug/kg ND 5.0 ND 5.0 5.9 5.2
Toluene ug/kg ND 5.0 ND 5.0 27 5.0
Ethylbenzene ug/kg ND 5.0 ND 5.0 ND 5.0
Xylenes ug/kg ND 15 ND 15 35 15

Concentrations reported as ND were not detected at or above the reporting Timit.

Sample BH9-4 was analyzed 1 day beyond the 14-day holding time for this analysis,
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L0OG NUMBER: 1457

DATE SAMPLED: 10/25/91

DATE RECEIVED:  10/25/91

DATE EXTRACTED: 11/07/91

DATE ANALYZED: 11/07/91, 11/08/91 and 11/09/91
DATE REPORTED: 11/18

PAGE: F1ve
Sample Type: Soil
BH10-4 BH11-10 BH12-4

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
DHS Method:

Total Petroleum Hydro-

carbons as Gasoline ug/kg 65,000 500 ND 500 970,000 600
EPA Method 8020 for:

Benzene ug/kg 22 5.0 ND 5.0 1,300 210
ToTuene ug/kg 47 5.0 ND 5.0 1,800 160
Ethylbenzene ug/kg 520 5.0 ND 5.0 ND 200
Xylenes ug/kg 2,300 15 ND 15 55,000 400

BH13-9 Method Blank

Method and Concen- Reporting Concen- Reporting

onstituent: Units tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-

carbons as Gasoline ug/kg 52,000 500 ND 500

EPA Method 8020 for:

Benzene ug/kg ND 37 ND 5.0

Toluene ug/kg ND 30 ND 5.0

Ethylbenzene wg/kg ND 33 ND 5.0

Xylenes ug/kg 13,000 74 ND 15

0C_Summary:
% Recovery: 88 and 8%
% RPD: 27 and 7.1

Concentrations reported as ND were not detected at or above the reporting Timit.

Sample BH12-4 was analyzed 1 day beyond the l4-day holding time for this analysis.
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Trace Analysis Laboratory, Inc.

LOG NUMBER: 1457 and 1468

DATE SAMPLED:  10/25/91.

DATE RECEIVED:  10/25/91 and 10/30/91
DATE ANALYZED:  11/02/91 and 11/03/91
DATE REPORTED:  11/18/91

PAGE: Six
Sample Type: Water

BH2 BHS BHI
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constijtuent: Units tration Limit Ltration Limit Lration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/1 ND 50 250 50 ND 50
EPA Method 8020 for:
Benzene ug/1 ND 0.50 7.0 0.50 ND 0.50
Toluene ug/1 0.51 0.50 ND 0.50 0.56 0.50
Ethylbenzene ug/1 ND 0.50 1.4 0.50 ND 0.50
Xylenes ug/1 ND 1.5 11 1.5 ND 1.5

BH14 Method Blank
Method and Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/1 ND 50 ND 50
EPA Method 8020 for:
Benzene ug/1 ND 0.50 ND 0.50
Toluene ug/1 ND 0.50 ND 0.50
Ethylbenzene ug/1 ND 0.50 ND 0.50
Xylenes ug/1 ND 1.5 ND 1.5
OC_Symmary;
% Recovery: 73
% RPD: 0.0

Concentrations reported as ND were not detected at or above the reporting limit.



Mathod and
Constituent:

Standard Method 5520EF
Hydrocarbons:

011 and Grease

Method and
Constituent:

Standard Method 5520FEF
Hydrocarbons:

0i1 and Grease

Method and
Constituent:

Standard Method 5520FEF
Hydrocarbons:
0i1 and Grease

Method and
Constituent:

Standard Method 5520EF
Hydrocarbons:

011 and Grease

LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
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1457
10/25/91
10/25/91

‘Frace Analysis Loboratory, Inc,

11/05/91 and 11/14/91
11/11/91 and 11/15/91

DATE REPORTED: 11/18/91
PAGE : Seven
Sample Type: Soi}
BH1-3.5 BHZ-4 BH2-8
Concen- Reporiing Concen- Reporting Concen- Reportiing
Units tration Limit tration Limit tration Limit
ug/kg ND 50,000 ND 50,000 ND 50,000
BH3-2 BH4-6 BH5-4
Concen- Reporting Concen- Reporting Concen- Reporting
Units tratijon Limit tration Limit tration Limit
ug/kg 120,000 50,000 200,000 50,000 ND 50,000
BH6-6 BH7 -4 BH7-6
Concen- Reporting Concen- Reporting Concen- Reporting
Units tratjon Limit tration Limit tration Limit
ug/kg ND 50,000 80,000 50,000 850,000 50,000
BH7-8 BHB-6 BH9-4
Concen- Reporting Concen- Reporting Concen- Reportiing
Units tration Limit tration Limit tration Limit
ug/ky ND 50,000 ND 50,000 370,000 50,000

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1457

DATE SAMPLED: 10/25/91

DATE RECEIVED:  10/25/91

DATE EXTRACTED: 11/05/91 and 11/14/91
DATE ANALYZED: 11/11/91 and 11/15/91
DATE REPORTED: 11/18/

PAGE: Eight

Sample _Type: Soil

BH10-4 BH10-8 BH11-10
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tratjon Limit
Standard Method 5520EF
Hydrocarbons:
0il1 and Grease ug/kg 90,000 50,000 120,000 50,000 ND 50,000
BHi2-4 BH13-9 BH14-4
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
Standard Method 5520FEF
Hydrocarbons:
011 and Grease ug/kg 2,500,000 50,000 1,800,000 50,000 ND 50,000
Method_Blapk
Method and Concen- Reporting
Lonstituent: Units fration __Limit
Standard Method 5520FF
Hydrocarbons:
0i1 and Grease ug/kg ND 50,000
0C_Summary:
% Recovery: 88 and 91
% RPD: 6.4 and 29

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:

Trace Analysis Laboratory, Inc.

"nuﬂ

1457 and 1479
10/25/91 and 11/01/91
10/25/91 and 11/01/91

DATE EXTRACTED: 11/14/91

DATE ANALYZED:  11/15/91

DATE REPORTED: 11/18/91 and 11/27/91

PAGE : Nine

Sample Type: Water

BHS BHY Pit #2
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
Standard Method 55200DF
Hydrocarbons:
0i1 and Grease ug/1 18,000 1,000 7,300 1,000 11,000 1,000
Method Blank

Method and Concen- Reporting
Constituent: Units tration __Limit
Standard Method 5520DF
Hydrocarbons:
0i1 and Grease ug/1 ND 1,000

QC_Summary;
% Recovery: 116
% RPD: 4.3

Concentrations reported as ND were not detected at or above the reporting 1limit.
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LOG NUMBER: 1457
DATE SAMPLED:  10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/29/91
DATE ANALYZED:  10/30/91
DATE REPORTED:  11/18/91
PAGE: Ten

Sample Type; Soil

BHI-4 BH10-4 BH11-10
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent Unijts tration Limit tration Limit tration Limit
EPA Method 8010:
Benzyl Chloride ug/kyg ND 6.6 ND 6.6 ND 6.6
Bis (2-Chloroethoxy) ug/kg ND 6.6 ND 6.6 ND 6.6
Methane
Bis (2-Chloroisopropyl) ug/kg ND 6.6 ND 6.6 ND 6.6
Ether
Bromobenzene ug/kg ND 6.6 ND 6.6 ND 6.6
Bromodichloromethane ug/kg ND 6.6 ND 6.6 ND 6.6
Bromoform ug/kg ND 6.6 ND 6.6 ND 6.6
Bromomethane ug/kg ND 6.6 ND 6.6 ND 6.6
Carbon Tetrachloride ug/kg ND 6.6 ND 6.6 ND 6.6
Chloracetaldehyde ug/kg ND 6.6 ND 6.6 ND 6.6
Chloral ug/kg ND 6.6 ND 6.6 ND 6.6
Chlorobenzene ug/kg ND 6.6 ND 6.6 ND 6.6
Chloroethane ug/kg ND 6.6 ND 6.6 ND 6.6
Chloroform ug/kg ND 5.6 ND 6.6 ND 6.6
1-ChTorohexane ug/kg ND 6.6 ND 6.6 ND 6.6
2-Chloroethyl Vinyl ug/kg ND 6.6 ND 6.6 ND 6.6

Ether

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1457
DATE SAMPLED: 10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/29/91
DATE ANALYZED: 10/30/91
DATE REPORTED: 11/18/91
PAGE : Eleven

sample Type; Soi]
BH9-4 BH10-4 BH11-10

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent Units tration Limit tration Limit tration Limit
EPA Method 8010 (Continued):
Chloromethane ug/kg ND 6.6 ND 6.6 ND 6.6
Chloromethyl Methyl Ether ug/kg ND 6.6 ND 6.6 ND 6.6
Chlorotoluene ug/kg ND 6.6 ND 6.6 ND 6.6
Dibromochloromethane ug/kg ND 6.6 ND 6.6 ND 6.6
Dibromomethane ug/kg ND 6.6 ND 6.6 ND 6.6
1,2-Dichlorebenzene ug/kg ND 6.6 ND 6.6 ND 6.6
1,3-Dichlorobenzene ug/kg ND 6.6 ND 6.6 ND 6.6
1,4-Dichlorobenzene ug/kg ND 6.6 ND 6.6 ND 6.6
Dichlorodifiuoromethane ug/kg ND 6.6 ND 6.6 ND 6.6
1,1-Dichloroethane ug/kg ND 6.6 ND 6.6 ND 6.6
l 1,2-Dichloroethane ug/kg ND 6.6 ND 6.6 ND 6.6
1,1-Dichloroethyliene ug/kg ND 6.6 ND 6.6 ND 6.6
Trans-1,2-Dichloro- ug/kg ND 6.6 ND 6.6 ND 6.6
ethylene
Dichloromethane ug/kg ND 6.6 ND 6.6 ND 6.6
1,2-Dichloropropane ug/kg ND 6.6 ND 6.6 ND 6.6
1,3-Dichloropropylene ug/kg ND 6.6 ND 6.6 ND 6.6
I 1,1,2,2-Tetrachloro- ug/kg ND 6.6 ND 6.6 ND 6.6
ethane

I Concentrations reported as ND were not detected at or above the reporting 1imit.
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Trace Analysis Laboratory, Inc,
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LOG NUMBER: 1457

DATE SAMPLED:  10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/29/91
DATE ANALYZED:  10/30/91
DATE REPORTED:  11/18/91

PAGE: Twelve
Sample Type: Soil
BH9-4 BH10-4 BH11-10

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent Units tration Limit tration Limit tration Limit
EPA Method 8010 (Continued):
1,1,1,2-Tetrachloro- ug/kyg ND 6.6 ND 6.6 ND 6.6
ethane
Tetrachloroethylene ug/kg ND 6.6 ND 6.6 ND 6.6
1,1,1-Trichloroethane ug/kg ND 6.6 ND 6.6 ND 6.6
1,1,2-Trichloroethane ug/kg ND 6.6 ND 6.6 ND 6.6
Trichloroethylene ug/kg ND 6.6 ND 6.6 ND 6.6
Trichlorofluvoro- ug/kg ND 6.6 ND 6.6 ND 6.6
methane
Trichlorepropane ug/kg ND 6.6 ND 6.6 ND 6.
Vinyl Chloride ug/kg ND 6.6 ND 6.6 ND 6.6
Q€ Summary:
% Recovery: 106
% RPD: 5.9

Concentrations reported as ND were not detected at or above the reporting 1imit.



Method and
Constituent

EPA Method 8010:

Benzyl Chloride

Bis {2-Chloroethoxy)
Methane

Bis (2-Chloroisopropyl)
Ether

Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane

Carben Tetrachloride
Chloracetaldehyde
Chloral
Chlorobenzene
Chloroethane
Chioroform
1-Chlorohexane

2-Chloroethyl Vinyl
Ether

i

ki

LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:

DATE EXTRACTED:

DATE ANALYZED:
DATE REPORTED:
PAGE:

Sample Type:

Trace Analysis Laberatory, inc.

o

1457

10/25/91
10/25/91
10/29/91
10/30/91
11/18/91
Thirteen

Soil

Units

ug/kg
ug/kg

ug/kg

ug/kyg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

BH13-9

Method Blank

Concen-

L

Reporting Concen- Reporting

ration Limit tration Limit

ND
ND

ND

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

Concentrations reported as ND were not detected

L= B« s B = ) T = B - S o - S O = S (e P
L= LB~ LR < B = I = I = O« T T = B T =2}

ND

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

(=3}
(23]

[=2)
an

L= LAC= LR~ B = ) W = I = W= S« R~ T~ e (S
- - » * - . - . » » * -
L= =1 I = B =) B = S o . B S = s e (O =2

at or above the reporting 1imit.
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LOG NUMBER: 1457
OATE SAMPLED: 10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/29/91
DATE ANALYZED:  10/30/91
DATE REPORTED:  11/18/91
PAGE: Fourteen
Sample Type: Soil
BH13-9 Method Blank
Method and Concen- Reporting Concen- Reporting
Constituent Units tration Limit tration Limit
EPA Method 8010 (Continued):
Chloromethane ug/kg ND 6.6 ND 6.6
Chloramethyl Methyl Ether ug/kg ND 6.6 ND 6.6
Chlorotoluene ug/kq ND 6.6 ND 6.6
Dibromoch]oromethane ug/kg ND 6.6 ND 6.6
Oibromomethane ug/kg ND 6.6 ND 6.6
1,2-Dichlorobenzene ug/kg ND 6.6 ND 6.6
1,3-Dichlorobenzene ug/kg ND 6.6 ND 6.6
1,4-Dichlorobenzene ug/kg ND 6.6 ND 6.6
Dichlorodifluoromethane ug/kg ND 6.6 ND 6.6
1,1-Dichloroethane ug/kg NG 6.6 ND 6.6
1,2-Dichioroethane ug/kg ND 6.6 ND 6.6
1,1-Dichloroethylene ug/kg ND 6.6 ND 6.6
Trans-1,2-Dichloro- ug/kyg ND 6.6 ND 6.6
ethylene
Dichloromethane ug/kg ND 6.6 ND 6.6
1,2-Dichloropropane ug/kg ND 6.6 ND 6.6
1,3-Dichloropropylene ug/ky ND 6.6 ND 6.6
i,1,2,2-Tetrachloro- ug/kg ND 6.6 ND 6.6

ethane

Concentrations reported as ND were not detected

at or above the reporting Timit.
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Constituept
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:

DATE EXTRACTED:

DATE ANALYZED:
DATE REPORTED:
PAGE ;

sample Type:

Trace Analysis Laboratory, Ine,

e

1457
10/25/91
10/25/91
10/29/91
10/30/91
11/18/91
Fifteen

Soil

BH13-9

Method Blank

Concen-

Reporting Concen- Reporting

EPA Method 8010 (Continued):

1,1,1,2-Tetrachloro-
ethane

Tetrachloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Trichlorofluoro-
methane

Trichloropropane
Vinyl Chloride

0C_Swmmary;
%» Recovery: 106
% RPD: 5.9

Units tration Limit tration Limit
ug/kg ND 6.6 ND 6.6
ug/kg ND 6.6 ND 6.6
ug/kg ND 6.6 ND 6.6
ug/kg ND 6.6 ND 6.6
ug/kg ND 6.6 ND 6.6
ug/kg ND 6.6 ND 6.6
ug/kg ND 6.6 ND 6.
ug/kg ND 6.6 ND 6.6

Concentrations reported as ND were not detected

at or above the reporting 1imit.
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LOG NUMBER: 1457

DATE SAMPLED: 10/25/91
DATE RECEIVED: 10/25/91
DATE ANALYZED:  10/31/91
DATE REPORTED: 11/18/91
PAGE: Sixteen

Sample Type: Water

BHS BHS Method Blank
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent Units Ztration Limit tration Limit tration Limit
EPA Method 8010:
Benzyl Chloride ug/1 ND 0.89 ND 0.89 ND 0.89
Bis (2-Chloroethoxy) ug/1 ND 0.89 ND 0.89 ND 0.89
Methane
Bis (2~Chloroisopropyl) ug/1 ND 0.89 ND 0.89 ND 0.89
Ether
Bromobenzene ug/1 NO 0.89 ND 0.89 ND 0.89
Bromodichloromethane ug/1 ND 0.89 ND 0.89 ND 0.89
Bromoform ug/1 ND 0.89 ND 0.89 ND 0.89
Bromomethane ug/1 ND 0.89 ND 0.89 ND 0.89
Carbon Tetrachloride ug/1 ND 0.89 ND 0.89 ND 0.89
Chloracetaldehyde ug/1 ND 0.89 ND 0.89 ND 0.89
Chloral ug/1 ND 0.89 ND 0.89 ND 0.89
Chlorcbenzene ug/1 ND 0.89 ND ¢.89 ND 0.89
Chloroethane ug/1 ND 0.89 ND 0.89 ND 0.89
Chloroform ug/1 ND 0.89 ND 0.89 ND 0.89
1-Chlorohexane ug/1 ND 0.89 ND 0.89 ND 0.89
E;ﬁhToroethy1 Vinyl ug/1 ND 0.89 ND 0.89 ND 0.89

er

Concentrations reported as ND were not detected at or above the reporting Timit.
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LOG NUMBER: 1457

DATE SAMPLED: 10/25/91
DATE RECEIVED:  10/25/91
DATE ANALYZED:  10/31/91
DATE REPORTED: 11/18/91

PAGE: Seventeen
Sample Type: Water
BHS BH9 Method Blank

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent Units Lration __Limit tration Limit tration Limit
EPA Method 8010 (Continued):
Chloromethane ug/1 ND 0.89 ND 0.89 ND 0.89
Chloromethyl Methyl Ether ug/1 ND 0.89 ND 0.89 ND 0.89
Chlorotoluene ug/1 ND 0.89 ND 0.89 ND 0.89
Dibromochloromethane ug/1 ND 0.89 ND 0.89 ND 0.89
Dibromomethane ug/1 ND 0.89 ND 0.89 ND 0.89
1,2-Dichlorobenzene ug/1 ND ¢.89 ND 0.89 ND 0.89
1,3-Dichlorobenzene ug/1 ND 0.89 ND 0.89 ND 0.89
1,4-Dichlorobenzene ug/1 ND 0.89 ND 0.89 ND 0.89
Dichlorodifiuoromethane ug/1 ND 0.89 ND 0.89 ND 0.89
1,1-Dichloroethane ug/1 ND 0.89 ND 0.89 ND 0.89
1,2-Dichloroethane ug/1 ND 0.89 ND 0.89 ND 0.89
1,1-Dichloroethylene ug/1 ND 0.89 ND 0.89 ND 0.89
Trans-1,2-Dichloro- ug/1 ND 0.89 ND 0.89 ND 0.89
ethylene
Dichloromethane ug/1 ND 1.2 ND 1.2 ND 1.2
1,2-Dichloropropane ug/1 ND 0.89 ND 0.89 ND 0.89
1,3-Dichloropropylene ug/1 ND 0.89 ND 0.89 ND 0.89
1,1,2,2-Tetrachloro- ug/1 ND 0.89 ND 0.89 ND 0.89
ethane

Concentrations reported as ND were not detected at or above the reporting Timit.
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I

i
it

lins

i

Trace Analysia Laboratory, Inc.

LOG NUMBER: 1457

DATE SAMPLED: 10/25/91
DATE RECEIVED: 10/25/91
DATE ANALYZED:  10/31/91
DATE REPORTED: 11/18/91
PAGE: Eighteen
Sample_Type: Water

BH5 BH9 Method Blank

Concen-

Units tration

EPA Method 8010 (Continued):

1,1,1,2-Tetrachloro-
ethane

Tetrachloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Trichlorofluore-
methane

Trichloropropane
Vinyl Chloride

QC_Summary:
% Recovery: 106
% RPD: 10

ug/1

ug/1
ug/1
ug/1
ug/1
ug/i

ug/1
ug/1

Reporting Concen-

Reporting Concen-

Limit tration Limit
ND 0.89 ND 0.89
ND 0.89 ND 0.89
ND 0.89 ND 0.89
ND 0.89 ND 0.89
ND 0.89 ND 0.89
ND 0.89 NO 0.89
ND 0.89 ND 0.89
ND 0.89 ND 0.89

tration

ND

ND
ND
ND
ND
ND

ND
ND

Concentrations reported as ND were not detected at or above the reporting limit,

Reporting

Limit

0.89

0.89
0.89
0.89
0.89
0.89

0.89
0.89



Method and
Constituent:

EPA Method 8270:

N-Nitrosodimethylamine

Phenol

Bis (-2-Chloroethyl)
ether

2-Chlorophenof

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

N-Nitroso-Di-N-
Propylamine

Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol

Bis(-2-Chloroethoxy)
Methane

2,4-Dichlorophenoi

1,2,4-Trichlorobenzene

Naphthalene
Hexachlorobutadiene

4-Chloro-3-Methyl-
phenol
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= Trace Analysis Laboratory, Inc,

LOG NUMBER: 1457

DATE SAMPLED: 10/25/91

DATE RECEIVED:  10/25/91

DATE EXTRACTED: 10/31/91

DATE ANALYZED: 11/07/91

DATE REPORTED: 11/18/91

PAGE: Nineteen

Sample Type; Soil

BH1-6 BHZ-8 BH3-8
Concen- Reporting Concen- Reporting Concen- Reporting

Units tration Limit tration Limit tration Limit
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330
ug/kg ND 8,300 ND 330 ND 330

Concentrations reported as ND were not detected at or above the reporting limit.
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LOG NUMBER: 1457

DATE SAMPLED: 10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/31/91
DATE ANALYZED:  11/07/91
DATE REPORTED: 11/18/91

PAGE: Twenty
Sample Type: Soi]
BH1-6 BH2-8 BH3-8

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent Units tration Limit tration Limit tration Limit
EPA Method 8270 {Continued):
Hexachlorocyclo- ug/kg ND 8,300 ND 330 ND 330
pentadiene
2,4,6-Trichlorophenol ug/ky ND 8,300 ND 330 ND 330
2-Chioronaphthalene ug/kyg ND 8,300 ND 330 ND 330
Dimethyl Phthalate ug/kg ND 8,300 ND 330 ND 330
Acenaphthylene ug/kg ND 8,300 ND 330 ND 330
Acenaphthene ug/kg ND 8,300 ND 330 ND 330
2,4-Dinitrophenol ug/kg ND 8,300 ND 330 ND 330
4-Nitrophenol ug/kg ND 8,300 ND 330 ND 330
2,4-Dinitrotoluene ug/kg ND 8,300 ND 330 ND 330
2,6-Dinitrotoluene ug/kg ND 8,300 ND 330 ND 330
Diethylphthalate ug/kg ND 8,300 ND 330 ND 330
4-Chiorophenylphenyl ug/kg ND 8,300 ND 330 ND 330
Ether
Fluorene ug/kg ND 8,300 ND 330 ND 330
N-Nitrosodiphenylamine ug/kg ND 8,300 ND 330 ND 330
4-Bromophenyipheny ug/kg ND 8,300 ND 330 ND 330
Ether
Hexachlorobenzene ug/kg ND 8,300 ND 330 ND 330
Pentachlorophenol ug/kg ND 8,300 ND 330 ND 330
Phenanthrene ug/kyg ND 8,300 ND 330 ND 330
Anthracene ug/kg ND 8,300 ND 330 ND 330
Di-N-Butylphthalate ug/kg ND 8,300 ND 330 ND 330
Fluoranthene ug/kg ND B,300 ND 330 ND 330

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1457
DATE SAMPLED:  10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/31/91
DATE ANALYZED:  11/07/91
DATE REPORTED:  11/18/91

PAGE : Twenty One
Sample Type: S0il
BH1-6 BH2-8 BH3-8

Method and Concen~ Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
EPA Method 8270 (Continued):
Benzidine . ug/kg ND 8,300 ND 330 ND 330
Pyrene ug/kg ND 8,300 ND 330 ND 330
Butylbenzylphthalate ug/kg ND 8,300 ND 330 ND 330
3,3’-Dichlorobenzidine ug/ky ND 8,300 ND 330 ND 330
Benzo(a)Anthracene ug/kg ND 8,300 ND 330 ND 330
Bis(2-Ethylhexyl) ug/kg ND 8,300 ND 330 ND 330
Phthalate
Chrysene ug/kg ND 8,300 ND 330 ND 330
Di-N-Octyl Phthalate ug/kg ND 8,300 ND 330 ND 330
Benzo(b)Fluoranthene ug/kg ND 8,300 ND 330 ND 330
Benzo(k)Fluoranthene ug/kg ND 8,300 ND 330 ND 330
Benzo(a)Pyrene ug/ka ND 8,300 ND 330 ND 330
Indeno{1,2,3-cd)Pyrene ug/kg ND 8,300 ND 330 ND 330
Dibenzo(a,h)Anthracene ug/kg ND 8,300 ND 330 ND 330
Benzo{g,h, i)Perylene ug/kg ND 8,300 ND 330 ND 330
Surrogate % Recovery:
Pentafluorophenol 81 77 85
4-Fluoroanitine 111 110 95
Decafiuorobiphenyl 90 90 83

Concentrations reported as ND were not detected at or above the reporting Timit.



Method and
Constituent:

EPA Method B8270:

N-Nitrosodimethylamine

Phenol

Bis (-2-Chioroethyl)
ether

2-Chlorophenol

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

N-Nitroso-Di-N-
Propylamine

Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphencl

Bis(-2-Chloroethoxy)
Methane

2,4-Dichlorophenoc]

1,2,4-Trichlorobenzene

Naphthalene
Hexachlorobutadiene

4-Chloro-3-Methyl-
phenol
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Trace Analysis Laboratory, Inc,

LOG NUMBER: 1457

DATE SAMPLED: 10/25/91

DATE RECEIVED: 10/25/91

DATE EXTRACTED: 10/31/91

DATE ANALYZED: 11/07/91

DATE REPORTED: 11/18/91

PAGE: Twenty Two

Sample Type: Sgil

BH5-4 BH9- 4 BH10-4
Concen- Reporting Concen- Reporting Concen- Reporting

Units Ztration Limit tration __Limit = Ziration Limit
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330

Concentrations reported as ND were not detected at or above the reporting 1limit,
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LOG NUMBER: 1457

DATE SAMPLED:  10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/31/91
DATE ANALYZED:  11/07/91
DATE REPORTED:  11/18/91

PAGE: Twenty Three
Sample_ Type: Soil
BH5-4 BH9-4 BH10-4

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Lonstituent Units tration Limit tration Limit tration Limit
EPA Method 8270 (Continued):
Hexachlorocyclo- ug/kg ND 330 ND 330 ND 330
pentadiene
2,4,6-Trichlorophenol ug/kg ND 330 ND 330 ND 330
2-Chloronaphthalene ug/kg ND 330 ND 330 ND 330
Dimethyl Phthalate ug/kg ND 330 ND 330 ND 330
Acenaphthylene ug/kg ND 330 ND 330 ND 330
Acenaphthene ug/kg ND 330 ND 330 ND 330
2,4-Dinitrophenol ug/kg ND 330 ND 330 ND 330
4-Nitrophenol ug/kg ND 330 ND 330 ND 330
2,4-Dinitrotoluene ug/kg ND 330 ND 330 ND 330
2,6-Dinitrotoluene ug/kg ND 330 ND 330 ND 330
Diethylphthalate ug/kg ND 330 ND 330 ND 330
4-Chlorophenylphenyl ug/kg ND 330 ND 330 ND 330
Ether
Fluorene ug/kg ND 330 ND 330 ND 330
N-Nitrosodiphenylamine ug/kg ND 330 ND 330 ND 330
4-Bromophenylpheny]l ug/kg ND 330 ND 330 ND 330
Ether
Hexachlorebenzene ug/kg ND 330 ND 330 ND 330
Pentachiorephenol ug/kg ND 330 ND 330 ND 330
Phenanthrene ug/kg ND 330 ND 330 ND 330
Anthracene ug/kyg ND 330 ND 330 ND 330
Di-N-Butylphthalate ug/kg ND 330 ND 330 ND 330
Fluoranthene ug/kg ND 330 ND 330 ND 330

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1457

DATE SAMPLED:  10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/31/91
DATE ANALYZED:  11/07/91
DATE REPORTED:  11/18/91

PAGE: Twenty Four
Sample Type: Soil
BHS-4 BHO -4 Bi10-4

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
EPA Method 8270 {Continued):
Benzidine ug/kg ND 330 ND 330 ND 330
Pyrene ug/kg ND 330 ND 330 ND 330
Butylbenzylphthalate ug/kg ND 330 ND 330 ND 330
3,3’ -Dichlorobenzidine ug/kg ND 330 ND 330 ND 330
Benzo{a)Anthracene ug/kg ND 330 ND 330 ND 330
Bis(2-EthyThexyl) ug/kg ND 330 ND 330 ND 330
Phthalate
Chrysene ug/kg ND 330 ND 330 ND 330
Di-N-Octyl Phthalate ug/kg ND 330 ND 330 ND 330
Benzo(b)Fluoranthene ug/kg ND 330 ND 330 ND 330
Benzo(k)Fluoranthene ug/kg ND 330 ND 330 ND 330
Benzo(a)Pyrene ug/kg ND 330 ND 330 ND 330
Indeno(1,2,3-cd)Pyrene ug/kq ND 330 ND 330 ND 330
Dibenzo(a,h)Anthracene ug/kg ND 330 ND 330 ND 330
Benzo(g,h, i)Perylene ug/kg ND 330 ND 330 ND 330
Surrogate % Recovery:
PentafTlourophenol S0 78 79
4-Fluoroanil ine 133 122 117
Decafluorobiphenyl 101 90 85

Concentrations reported as ND were not detected at or above the reporting 1imit.
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Trace Analysis Laboratory, Inc.

LOG NUMBER: 1457

DATE SAMPLED: 10/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/31/91
DATE ANALYZED: 11/07/91
DATE REPORTED: 11/18/91

PAGE: Twenty Five
Sample Type: Spil
BH11-10 BH13-9 _Method Blank __

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration __Limit tration Limit
EPA Method 8270:
N-Nitrosodimethylamine ug/kg ND 330 ND 660 ND 330
Phenol ug/kg ND 330 ND 660 ND 330
Bis (-2-Chloroethyl) ug/kg ND 330 ND 660 ND 330
ether
2-Chlorophenol ug/kg ND 330 ND 660 ND 330
1,3-Dichlorobenzene ug/kg ND 330 ND 660 ND 330
1,4-Dichlorobenzene ug/kg ND 330 ND 660 ND 330
1,2-Dichlorobenzene ug/kg ND 330 ND 660 ND 330
N-Nitroso-Di-N- ug/kg ND 330 ND 660 ND 330
Propylamine
Hexachloroethane ug/kg ND 330 ND 660 ND 330
Nitrobenzene ug/kg ND 330 ND 660 ND 330
Isophorone ug/kg ND 330 ND 660 ND 330
2-Nitrophenol ug/kg ND 330 ND 660 ND 330
2,4-Dimethylphenol ug/kg ND 330 ND 660 ND 330
Bis(-2-Chloroethoxy) ug/kg ND 330 ND 660 ND 330
Methane
2,4-Dichlorophenol ug/kg ND 330 ND 660 ND 330
1,2,4-Trichlorobenzene ug/kg ND 330 ND 660 ND 330
Naphthalene ug/kg ND 330 ND 660 ND 330
Hexachlorobutadiene ug/kg ND 330 NO 660 ND 330
4-Chloro-3-Methyl- ug/kg ND 330 ND 660 ND 330
phenol

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1457

DATE SAMPLED: 10/25/91
DATE RECEIVED: 10/25/91
DATE EXTRACTED: 10/31/91
DATE ANALYZED: 11/07/91
DATE REPORTED: 11/18/91
PAGE : Twenty Six

Sample Type: Soi]

BH11-10 BH13-9 Method Blank
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent Units tration Limit tration __Limit tration Limit
EPA Method 8270 (Continued):
Hexachlorocyclo- ug/kg ND 330 ND 660 ND 330
pentadiene
2,4,6-Trichlorophenol ug/kg ND 330 ND 660 ND 330
2-Chloronaphthalene ug/kg ND 330 ND 660 ND 330
Dimethyl Phthalate ug/kg ND 330 ND 660 ND 330
Acenaphthylene ug/kg ND 330 ND 660 ND 330
Acenaphthene ug/kg ND 330 ND 660 ND 330
2,4-Dinitrophencl ug/kg ND 330 ND 660 ND 330
4-Nitrophenol ug/kg ND 330 ND 660 NG 330
2,4-Dinitrotoluene ug/kg ND 330 ND 660 ND 330
2,6-Dinitrotoluene ug/kg ND 330 ND 660 ND 330
Diethylphthalate ug/kg ND 330 ND 660 ND 330
4-Chlorophenylphenyl ug/kg ND 330 ND 660 ND 330
Ether
Fluorene ug/kg ND 330 ND 660 ND 330
N-Nitrosodiphenylamine ug/kg ND 330 ND 660 ND 330
4-Bromophenylphenyl ug/kg ND 330 ND 660 ND 330
Ether
Hexachlorobenzene ug/kg ND 330 ND 660 ND 330
Pentachlorophenol ug/kg ND 330 ND 660 ND 330
Phenanthrene ug/kg ND 330 ND 660 ND 330
Anthracene ug/kg ND 330 ND 660 ND 330
Di-N-Butylphthalate ug/kg ND 330 ND 660 ND 330
Fluoranthene ug/kg ND 330 ND 660 ND 330

Concentrations reported as ND were not detected at or above the reporting limit.
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LOG NUMBER: 1457

DATE SAMPLED: 16/25/91
DATE RECEIVED:  10/25/91
DATE EXTRACTED: 10/31/91
DATE ANALYZED:  11/07/91
DATE REPORTED: 11/18/91

PAGE : Twenty Seven
Sample Jype: S0i]

BH11-10 BH13-9 Method Blank
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units itration __ Limit_  tration Limit tration Limit
EPA Method 8270 (Continued):
Benzidine ug/kg ND 330 ND 660 ND 330
Pyrene ug/kq ND 330 ND 660 ND 330
Butylibenzylphthalate ug/kg ND 330 ND 660 ND 330
3,3’ -Dichlorobenzidine ug/kg ND 330 ND 660 ND 330
Benzo(a)Anthracene ug/kg ND 330 ND 660 ND 330
Bis(2-EthyThexyl) ug/kg ND 330 ND 660 ND 330
Phthalate
Chrysene ug/kg ND 330 ND 660 ND 330
Di-N-Octyl Phthalate ug/kg ND 330 ND 660 ND 330
Benzo(b)Fluoranthene ug/kg ND 330 ND 660 ND 330
Benzo(k )Fluoranthene ug/kg ND 330 ND 660 ND 330
Benzo(a)Pyrene ug/kg ND 330 ND 660 ND 330
Indeno(1,2,3-cd)Pyrene ug/kg ND 330 ND 660 ND 330
Dibenzo(a,h)Anthracene ug/kg ND 330 ND 660 ND 330
Benzo(g,h, i)Perylene ug/kg ND 330 ND 660 ND 330
surrogate % Recovery:
Pentafluorophenol 84 80 71
4-Fluoroaniline 106 110 108
Decafluorebiphenyl 90 96 86

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1457 and 1479

DATE SAMPLED:  10/25/91 and 11/01/61

DATE RECEIVED:  10/25/91 and 11/01/91

DATE EXTRACTED: 10/30/91 and 11/07/91

DATE ANALYZED:  11/02/91, 11/03/91 and 11/23/91
DATE REPORTED:  11/18/91 and 11/27/91

PAGE : Twenty Eight
Sample Type; Water
BHS BHY Pit_#2

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
EPA Method 8270:
N-Nitrosodimethylamine ug/1 ND 10 ND 10 ND 10
Phenol ug/1 ND 10 ND 10 ND 10
B8is {-2-Chloroethyl) ug/1 ND 10 ND 10 ND 10
ether
2-Chlorophenol ug/1 ND 10 ND 10 ND 10
1,3-Dichlorobenzene ug/1 ND 10 ND 10 ND 10
1,4-Dichlorobenzene ug/1 ND 10 ND 10 ND 10
1,2-Dichlorobenzene ug/1 ND 10 ND 10 ND 10
N-Nitroso-Di-N- ug/1 ND 10 ND 10 ND 10
Propylamine
Hexachloroethane ug/1 ND 10 ND 10 ND 10
Nitrobenzene ug/1 ND 10 ND 10 ND 10
Isophorone ug/1 ND 10 ND 10 ND 10
2-Nitrophenol ug/1 ND 10 ND 10 ND 10
2,4-DimethyIphenol ug/1 ND 10 ND 10 ND 10
Bis(-2-Chloroethoxy) ug/1 ND 10 ND 10 ND 10
Methane
2,4-Dichlorophenol ug/1 ND 10 ND 10 ND 10
1,2,4-Trichlorobenzene ug/1 ND 10 ND 10 ND 10
Naphthalene ug/1 ND 10 ND 10 ND 10
Hexachlorobutadiene ug/1 ND 10 ND 10 ND 10
4-Chioro-3-Methyl- ug/1 ND 10 ND 10 ND 10
phenol

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1457 and 1479

DATE SAMPLED:  10/25/91 and 11/01/91

DATE RECEIVED:  10/25/91 and 11/01/91

DATE EXTRACTED: 10/30/91 and 11/07/91

DATE ANALYZED:  11/02/91, 11703791 and 11/23/91
DATE REPORTED: 11718791 and 11/27/91

PAGE : Twenty Nine
Sample Type: Water
BHS BH9 Pit #2

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent Units tration Limit tration Limit Lration Limit
EPA Method 8270 (Continued):
Hexachlorocyclo- . ug/1 ND 10 ND 10 ND 10
pentadiene
2,4,6-Trichlorophenol ug/1 ND 10 ND 10 ND 10
2-Chloronaphthalene ug/1 ND 10 ND 10 ND 10
Dimethyl Phthalate ug/1 ND 10 ND 10 ND 10
Acenaphthylene ug/1 ND 10 ND 10 ND 10
Acenaphthene ug/1 ND 10 ND 10 ND 10
2,4-Dinitrophenol ug/1 ND 10 ND 10 ND 10
4-Nitrophenol ug/1 ND 10 ND 10 ND 10
2,4-Dinitrotoluene ug/1 ND 10 ND 10 ND 10
2,6-Dinitrotoluene ug/1 ND 10 ND 10 ND 10
Diethylphthalate ug/1 ND 10 ND 10 ND 10
4-Chlorophenylphenyl ug/1 ND 10 ND 10 ND 10
Ether
Fluorene ug/1 ND 10 ND 10 ND 10
N-Nitrosodiphenylamine ug/1 ND 10 ND 10 ND 10
4-Bromophenylpheny]l ug/1 ND 10 ND 10 ND 10
Ether
Hexachlorobenzene ug/1 ND 10 ND 10 ND 10
Pentachlorophenol ug/1 ND 10 ND 10 ND 10
Phenanthrene ug/1 ND 10 ND 10 ND 10
Anthracene ug/1 ND 10 ND 10 ND 10
Di-N-Butylphthalate ug/1 ND 10 ND 10 ND 10
Fluoranthene ug/1 ND 10 ND 10 ND 10

Concentrations reported as ND were not detected at or above the reporting limit.
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LOG NUMBER: 1457 and 1479

DATE SAMPLED:  10/25/91 and 11/01/91

DATE RECEIVED:  10/25/91 and 11/01/91

DATE EXTRACTED: 10/30/91 and 11/07/91

DATE ANALYZED:  11/02/91, 11/03/91 and 11/23/91
DATE REPORTED:  11/18/91 and 11/27/91

PAGE: Thirty
Sample Type: Water

BH5 BH9 Pit #2
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituepnt: Units tration Limit tration Limit tration Limit
EPA Method 8270 {Continued):
Benzidine ug/1 ND 10 ND 10 ND 10
Pyrene ug/1 ND 10 ND 10 ND 10
Butylbenzylphthalate ug/1 ND 10 ND 10 ND 10
3,3"-Dichlorobenzidine ug/1 ND 10 ND 10 ND 10
Benzo(a)Anthracene ug/1 ND 10 ND 10 ND 10
Bis{2-Ethythexyl) ug/1 ND 10 ND 10 ND 10
Phthalate
Chrysene ug/1 ND 10 ND 10 ND 10
Di-N-Octyl Phthalate ug/1 ND 10 ND 10 ND 10
Benzo(b)Fluoranthene ug/1 ND 16 ND 10 ND 10
Benzo(k }Fluoranthene ug/ ND 10 ND 10 ND 10
Benzo(a)Pyrene ug/1 ND 10 ND 10 ND 10
Indeno(1,2,3-cd)Pyrene ug/1 ND 10 ND 10 ND 10
Dibenzo(a,h)Anthracene ug/1 ND 10 ND 10 ND 10
Benzo(g,h, i)Perylene ug/1 ND 10 ND 10 ND 10
Surrogate % Recovery:
Pentafluorophenol 147 111 93
4-Fluoroaniline 53 97 84
Decafluorobiphenol 89 76 89

Concentrations reported as ND were not detected at or above the reporting Timit.



Method and
Constituent:

EPA Method 8270:

N-Nitrosodimethylamine
Phenol

Bis (-2-Chloroethyl)
ether

2-Chlorophenol

1,3-DichTorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

N-Nitroso-Di-N-
Propylamine

Hexachloroethane
Nitrobenzene
Isophorone
Z-Nitrophenol
2,4-Dimethylphenol

Bis(-2-Chloroethoxy)
Methane

2,4-Bichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorgbutadiene

4-Chloro-3-Methyl-
phenol

I
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DATE REPORTED:
PAGE:

Sample Type:

H

Trace Analysis Laboratory, Inc.

"nui}

1457 and 1479

10/25/91 and 11/01/91

10/25/91 and 11/01/91

10/30/91 and 11/07/91

11/02/91, 11/03/91 and 11/23/91
11/18/91 and 11/27/91

Thirty one

Water

Units tration
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND
ug/1 ND

_Method Blank

Concen- Repqrting

10
10
10

10
10
10
10
10

10
10
10
10
10
10

10
10
10
10
10

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER:
DATE SAMPLED:
DATE RECETVED:
DATE EXTRACTED:
DATE ANALYZED:
DATE REPORTED:

e

Trace Analysis Laboratory, Inc.

1457 and 1479

10/25/91 and 11/01/91

10/25/91 and 11/01/91

10/30/91 and 11/07/91

11/02/91, 11/03/91 and 11/23/91
11/18/91 and 11/27/91

PAGE ; Thirty Two
Samplie Type: Water
—.Method Blank

Method and Concen- Reporting
EPA Method 8270 (Continued):
Hexachlorocyclo- ug/1 ND 10
pentadiene
2,4,6-Trichlorophenol ug/1 ND 10
2-Chloronaphthalene ug/1 ND 10
Dimethyl Phthalate ug/1 ND 10
Acenaphthylene ug/1 ND 10
Acenaphthene ug/1 ND 10
2,4-Dinitrophenol ug/ ND 10
4-Nitrophenol ug/1 ND 10
2,4-Dinitrotoluene ug/1 ND 10
2,6-Dinitrotoluene ug/1 ND 10
Diethylphthalate ug/1 ND 10
4-Chlorophenylphenyl ug/1 ND 10
Ether
Fluorene ug/1 ND 10
N-Nitrosodiphenylamine ug/1 ND 10
4-Bromophenylphenyl ug/1 ND 10
Ether
Hexachlorobenzene ug/1 ND 10
Pentachlorophenol ug/1 ND 10
Phenanthrene ug/1 ND 10
Anthracene ug/1 ND 10
Di-N-Butylphthalate ug/1 ND 10
Fluoranthene ug/1 ND 10

Concentrations reported as ND were not detected at or above the reporting limit.
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DATE REPORTED:
PAGE:

Trace Analysis Laboratory, Inc,

s

1457 and 1479

10/25/91 and 11/01/91

10/25/91 and 11/01/91

10/30/91 and 11/07/91

11/02/91, 11/03/91 and 11/23/91
11/18/91 and 11/27/91

Thirty Three

Sample_Type: Water

t lank
Method and Concen- Reporting
Constituent: Units tration Limit
EPA Method 8270 (Continued):
Benzidine ug/1 ND 10
Pyrene ug/1 ND 10
Butylbenzylphthalate ug/1 ND 10
3,3’ -Dichlorobenzidine ug/1 ND 10
Benzo(a)Anthracene ug/1 ND 10
Bis{2-Ethylhexyl) ug/1 ND 10
Phthalate
Chrysene ug/1 ND 10
Di-N-Octyl Phthalate ug/1 ND 10
Benzo(b)Fiuoranthene ug/1 ND 10
Benzo(k}Fluoranthene ug/1 ND 10
Benzo(a)Pyrene ug/1 ND 10
Indeno(1,2,3-cd)Pyrene ug/1 ND 10
Dibenzo{a,h)Anthracene ug/1 ND 10
Benzo(g,h, i)Perylene ug/1 ND 10
Surrogate % Recovery:
Pentafiuorophenol ilo
4-Fluoroaniline 94
Decafluorobiphenol 75

Concentrations reported as ND were not detected at or above the reporting 1imit.



Method and
Constituent:

EPA Method 7130:

Cadmium

EPA Method 7190:

Chromium

EPA Method 7420;

l.ead

EPA Method 7520:

Nickel

EPA Method 7950:

Zinc
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DATE REPORTED:

PAGE :

e

1457

10/25/91
10/25/91
11/07/91

Trace Analysis Laboratory, Inc.

11/12/91 and 11/08/91

11/18/91

Thirty Four

Sample Type: S0i]
BHS-4 gH11-10 Bi13-9
Concen- Reporting Concen- Reporting Concen- Report ing
Units fLration Limit _ tration Limit tration _ Limit
ug/kg 380 250 ND 250 ND 250
ug/kg 15,000 1,200 39,000 1,200 36,000 1,200
ug/kg 14,000 2,500 5,800 2,500 8,600 2,500
ug/kg 24,000 7,500 56,000 7,500 42,000 7,500
ug/kg 140,000 1,200 36,000 1,200 250,000 1,200

Concentrations reported as ND were not detected at or above the reporting limit.
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l LOG NUMBER: 1457
DATE SAMPLED: 10/25/91
I DATE RECEIVED:  10/25/91
DATE EXTRACTED: 11/07/91
DATE ANALYZED: 11/12/91 and 11/08/91
DATE REPORTED: 11/18/91
I PAGE : Thirty Five
I Samplie Type: Soil
l Method Blank QC_Summary
Method and Concen- Reporting % %
Constituent: Units tration _ Limit.  Recovery __RPD
l EPA Method 7130:
Cadmium ug/kg ND 250 111 *k
l EPA Method 7190:
Chromium ug/kg ND 1,200 106 0.0
I EPA Method 7420:
Lead ug/kg ND 2,500 97 8.7
I EPA Method 7520:
Nickel ug/kg ND 7,500 91 0.0
l EPA Method 7950:
l Zinc ug/kg ND 1,200 113* 1.8

Concentrations reported as ND were not detected at or above the reporting Timit.

I * The Recovery is for the Laboratory Control Sample, due to interference in the spiked sample.
** The RPD is not reportable since the sample prepared in duplicate was not detectable.
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Constituent:

EPA Method 7130:

Cadmium

EPA Methad 7190:

Chromium

EPA Method 7420:

{ead

EPA Method 7520:

Nicke]l

EPA Method 7950:

Zinc

LOG NUMBER:

DATE SAMPL

DATE RECEIVED:
DATE EXTRACTED:

ED:

i
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i
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1457 and 1479
10/25/91 and 11/01/91

= Trace Analysis Laboratory, Inc.

10/25/91 and 11/01/9)
11/01/91 and 11/18/91

DATE ANALYZED:  11/05/91, 11/06/91 and 11/19/91
DATE REPORTED:  11/18/91 and 11/27/91
PAGE: Thirty Six
Sample Type: Water
BHS BHO Pit_#2
Concen- Reporting Concen- Reporting Concen- Reporting

Units tration _ Limit = tration _ Limit = tration . Limit _

ug/1

ug/1

ug/1

ug/1

ug/1

ND

560

1,100

1,200

2,800

10

50

100

300

50

ND

ND

160

ND

80

10

50

100

300

50

ND

ND

130

ND

280

10

50

100

300

50

Concentrations reported as ND were not detected at or above the vreporting 1imit.
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LOG NUMBER: 1457 and 1479

DATE SAMPLED: 10/25/91 and 11/01/91

DATE RECEIVED:  10/25/91 and 11/01/91

DATE EXTRACTED: 11/01/91 and 11/18/91

DATE ANALYZED:  11/05/91, 11/06/91 and 11/19/91
DATE REPORTED: 11/18/91 and 11/27/91

PAGE: Thirty Seven
Sample Type; Water
Method Blank 0C_Summary

Method and Concen- Reporting % %
Constituent: Units tLration Limit Recovery RP
EPA Method 7130:
Cadmium ug/1 ND 10 103, 99 ** 4.5
EPA Method 7190:
Chromium ug/1 ND 50 102, 118 0.0, **
EPA Method 7420:
Lead ug/1 ND 100 77, 80 18, 3.3
EPA Method 7520:
Nickel ug/1 ND 300 96*, 99 *k o kK
EPA Method 7950:
Zinc ug/1 ND 50 76, 79 1.9, 0.8

Concentrations reported as ND were not detected at or above the reporting 1imit.

* The Recovery is for the Laboratory Control Sample, due to interference in the spiked sample,
** The RPD is not reportable since the sample prepared in duplicate was not detectable.

‘ZM:__ Emf/'\_ﬂ -
Louis W. DuPuis
Quality Assurance/Quality Control Manager
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TOTAL PETROLEUM HYDROCARBONS AS DIESEL, KEROSENE, OR JET FUEL FOR SOIL
Method:

This method is based on the "Leaking Underground Fuel Tank {Luft)
Field Manual," May 1988, prepared by the State of California. This method
uses an alternative column and flow rate as specified below.

Sample Preparation:

Approximately 50 grams of soil are extracted with 80 ml of solvent
on a mechanical shaker for 4 hours. The extract is filtered and dried
with anhydrous sodium suifate. It is then concentrated using a Kuderna-
Danish apparatus and brought to 10ml.

Sample_ Introduction:

The extracts are analyzed by direct injection into a gas chromatograph
(GC).

Gas Chromatography Analysis:
The extractable hydrocarbons are separated on a 6-ft by 2 mm I.D.

gas chromatography column packed with 10% SP-2100 on Supelcoport and then
detected by a flame ionization detector (FID).

Gas. Chromatograph Conditions:

CARRIER GAS: Nitrogen

FLOW RATE: 30 ml/min.

INJECTOR TEMPERATURE: 2500 ¢

DETECTOR TEMPERATURE: 300° ¢

INITIAL TEMPERATURE: 40° ¢
Hold for 4 minutes

PROGRAM RATE: 10° C/min.

FINAL TEMPERATURE: 2659 ¢
Hold for 10 minutes

Calculation:

Total Petroleum Hydrocarbons as Diesel is quantified by comparing the
sum of the area of peaks from the sample, that elute in the same time
range as the standard, to the sum of the area of peaks in the standard.
The standard may be diesel, kerosene, jet fuel, or other compounds
depending on the source of the sample.

2/20/91
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TOTAL PETROLEUM HYDROCARBONS AS DIESEL, KEROSENE, OR JET FUEL FOR WATER
Method:

This method is based on the "Leaking Underground Fuel Tank {Luft)
Field Manual," May 1988, prepared by the State of California, and on the
"Regional Board Staff Recommendations," May 1989, by the North Coast, San
Francisco, and Central Valley Regional Water Quality Control Boards. This
method uses an alternative column and flow rate as specified below.

Sample Preparation:

EPA Method 3510 (separatory funmel liquid-1iquid extraction) is used
to prepare water samples. The sample is extracted with methylene chioride
three times. The extracts are combined, then filtered and dried with
anhydrous sodium sulfate, It is then concentrated using a Kuderna-Danish
apparatus and brought to 10ml.

m tr ti

The extracts are analyzed by direct injection into a gas chromatograph
(6C).

Gas Chromatography Analysis:
The extractable hydrocarbons are separated on a 6-ft by 2 mm I.D.

gas chromatography column packed with 10% SP-2100 on Supelcoport and then
detected by a flame ionization detector (FID).

Gas Chromatograph Conditions:

CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/min.
INJECTOR TEMPERATURE: 2500 ¢
DETECTOR TEMPERATURE: 3000 ¢
INITIAL TEMPERATURE: 40° ¢
Hold for 4 minutes
PROGRAM RATE: 10 ¢/min.
FINAL TEMPERATURE: 2659 ¢
Hold for 10 minutes
Calculation:

Total Petroleum Hydrocarbons as Diesel is quantified by comparing the
sum of the area of peaks from the sample, that elute in the same time
range as the standard, to the sum of the area of peaks in the standard.
The standard may be diesel, kerosene, jet fuel, or other compounds
depending on the source of the sample.

1/2/90
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TOTAL PETROLEUM HYDROCARBONS AS GASOLINE (TPH-G) FOR SOIL,
BY PURGE AND TRAP

Method:

This method is based on the "Leaking Underground Fuel Tank (Luft)
Field Manual," May 1988, prepared by the State of California, and on the
"Regional Board Staff Recommendations," May 1989, by the North Coast, San
Francisco, and Central Valley Regional Water Quality Control Boards. This
method uses an alternative column, flow rate, and temperature program as
specified below.

Sample Preparation:

Approkimate]y 15 grams of the soil sample are added to 10 ml of
methanol. The sample is extracted by agitation.

Sa ntrod ion:

Methanol extracts are introduced to the gas chromatograph (GC) by EPA
Method 5030, Purge and Trap.

mato lysis:

The volatile organics are separated on a 6-ft x 2 mm 1.D. gas
chromatography column packed with 5% SP-1200/1.75% Bentone-34 on
Supelcoport. A flame ionization detector (FID) is used to detect total
petroleum hydrocarbons as gasoiine (TPH-G). The FID is preceded by a
photoionization detector (PID).

as omat ditions:
CARRIER GAS: Nitrogen
FLOW RATE: 30 m1/min.
INJECTOR TEMPERATURE; 240° ¢
DETECTOR TEMPERATURE: 270° ¢
INITIAL TEMPERATURE: 500 ¢
Hold for 2 minutes
PROGRAM RATE: 6% C/min.
FINAL TEMPERATURE: 90° ¢
Hold for 17 minutes
Calculation:

Total Petroleum Hydrocarbons as Gasoline is quantified by comparing
the sum of the area of peaks from the sample to the sum of the area of
peaks in the gasoline standard.

3/13/91
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BENZENE, TOLUENE, XYLENES, AND ETHYLBENZENE (BTXE) FOR SOIL,
BY PURGE AND TRAP

Method:

This method is EPA Method 8020 as referenced in the "Leaking
Underground Fuel Tank (Luft) Field Manual," May 1988, prepared by the
State of California, and on the "Regional Board Staff Recommendations,”
May 1989, by the North Coast, San Francisco, and Central Valley Regional

Water Quality Control Boards. This method uses an alternative carrier gas
as specified below.

Sample Preparation:

Approximately 15 grams of the soil sample are added to 10 ml of
methanol. . The sample is extracted by agitation.

troduction:

Methanol extracts are introduced to the gas chromatograph (GC) by EPA
Method 5030, Purge and Trap.

matoqra nalysis:

The volatile organics are separated on a 6-ft x 2 mm I.D. gas
chromatography column packed with 5% SP-1200/1.75% Bentone-34 on
Supelcoport. A photoionization detector (PID) is used to detect BTXE.
The PID is followed by a flame ionization detector (FID).

C at ditio
CARRIER GAS: Nitrogen
FLOW RATE: 30 mi/min.
INJECTOR TEMPERATURE: 240° ¢
DETECTOR TEMPERATURE: 2700 ¢
INITIAL TEMPERATURE: 500 ¢
Hold for 2 minutes
PROGRAM RATE: 62 C/min.
FINAL TEMPERATURE: 900 ¢
Hold for 17 minutes
Calculation:

BTXE are identified by comparing the retention times of the sample
peaks to those of the standards. BTXE are quantified by comparing the
area of the sample peaks to those of the standards. If BTX or E is
present and Total petroleum Hydrocarbons as Gasoline (TPR-G} is not, the

analysis is confirmed by using a second column or a gas thromatograph mass
spectrometer (GC/MS).

3/13/91
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TOTAL PETROLEUM HYDROCARBONS AS GASOLINE (TPH-G) FOR WATER,
BY PURGE AND TRAP

Method:

This method is based on the "Leaking Underground Fuel Tank (Luft)
Field Manual," May 1988, prepared by the State of California, and on the
"Regional Board Staff Recommendations," May 1989, by the North Coast, San
Francisco, and Central Valley Regional Water Quality Control Boards. This

method uses an alternative column, flow rate, and temperature program as
specified below.

Sampie Preparation:
There is no sample preparation other than dilution.

L ti

Water samples are introduced to the gas chromatograph (GC) by EPA

Method 5030, Purge and Trap. Up to 5 ml of sample is purged by this
method.

s C n is:

The volatile organics are separated on a 6-ft x 2 mm 1.D. gas
chromatography column packed with 5% SP-1200/1.75% Bentone-34 on
Supelcoport. A flame jonization detector (FID) is used to detect total
petroleum hydrocarbons as gasoline (TPH-G). The FID is preceded by a
photoionization detector (PID).

a itions:

CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/min.
INJECTOR TEMPERATURE : 240° ¢
DETECTOR TEMPERATURE: 2709 ¢
INITIAL TEMPERATURE: 500 ¢

Hold for 2 minutes
PROGRAM RATE: 6% C/min.
FINAL TEMPERATURE; 90 ¢

Hold for 17 minutes

Calculation:

Total Petroleum Hydrocarbons as Gasoline is quantified by comparing
the sum of the area of peaks from the sample, to the sum of the area of
peaks in the gasoline standard.

1/2/90
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BENZENE, TOLUENE, XYLENES, AND ETHYLBENZENE (BTXE) FOR WATER,
BY PURGE AND TRAP

Method:

This method is EPA Method 8020 as referenced in the "Leaking .
Underground Fuel Tank (Luft) Field Manual," May 1988, prepared by the
State of California, and on the "Regional Board Staff Recommendations,"
May 1989, by the North Coast, San Francisco, and Central Valley Regional
Water Quality Control Boards. This method uses an alternative carrier gas

as specified below.
e ion:

There is no sample preparation other than dilution.
e _Introduction:

Water sampies are introduced to the gas chromatograph (GC) by EPA
Method 5030, Purge and Trap.

a togr alysis:

The volatile organics are separated on a 6-ft x 2 mm 1.0, gas
chromatography column packed with 5% SP-1200/1.75% Bentone-34 on
Supelcoport. A photoionization detector (PID) 1is used ta detect BTXE.
The PID is followed by a flame ionization detector (FID).

Gas Chromatoaraph Conditjons:

CARRIER GAS: Nitrogen
FLOW RATE: 30 mi/min.
INJECTOR TEMPERATURE : 2400 ¢
DETECTOR TEMPERATURE: 270° ¢
INITIAL TEMPERATURE: 500 ¢

Hold for 2 minutes
PROGRAM RATE: 6% C/min,
FINAL TEMPERATURE: 900 ¢

Hold for 17 minutes
Calculation:

BTXE are identified by comparing the retention times of the sample
peaks to those of the standards. BTXE are quantified by comparing the
area of the sample peaks to those of the standards. If BTX or E is
present and Total petroleum Hydrocarbons as Gasoline (TPH-G) is not, the

analysis is confirmed by using a second column or a gas chromatograph mass
spectrometer (GC/MS).

1/2/90
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OIL AND GREASE, HYDROCARBONS

Method:

This is method 5520CF or 55200F from Standard Methods for the Examination
of Water and Wastewater, 17th edition.

Sample Preparation_and Analysis

The sample is extracted with freon using a soxhlet extraction apparatus,
The freon extract is collected. The extract is then dried with sodium sulfate
and treated with silica gel. Non-petroleum 0il and grease is removed by

absorption onto the siica gel. The freon is evaporated leaving the oil and
grease as a residue.

Calculation

The 011 and grease is weighed and compared to the sample weight to obtain
a final concentration of 0il and grease.

11/9/90
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HALOGENATED VOLATILE ORGANICS FOR SOIL
Method:
This is EPA Method 8010 from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 2nd edition, by the U.S. Environmental
Protection Agency.

Sample Preparation:
Approximately 2 grams of the soil sample are added to 20 ml of

polyethylene glycol (PEG) in a tube. The tube is sealed and the sample is
extracted by agitation for 45 minutes.

Sample Introduction:

PEG extracts are introduced to the gas chromatograph {GC) by EPA Method
5030, purge and trap.

Gas Chromatoaraphy Analysis:

The velatile organics are separated on a 6-ft x 2 mm I.D. gas
chromatography column packed with 1% SP-1000 on Carbopack-B. An electrolytic
conductivity detector (ELCD or Hall) is used to detect the compounds.

Gas Chromatoaraph Conditions:

CARRIER GAS: Helium

FLOW RATE: 40 ml/min.

INJECTOR TEMPERATURE: 2250 ¢

DETECTOR TEMPERATURE: 2509 C

INITIAL TEMPERATURE: 459 ¢
Hold for 3 minutes

PROGRAM RATE: 8% C/min.

FINAL TEMPERATURE: 2200 ¢
Hold for 15 minutes

Calculation:

The compounds are identified by comparing the retention times of the
sample peaks to those of the standards. The compounds are quantified by
comparing the area of the sample peaks to those of the standards. If a
compound included in Method 8010 is present, the analysis is confirmed by
using a second column or a gas chromatograph mass spectrometer (GC/MS).

12/29/89
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HALOGENATED VOLATILE ORGANICS FOR WATER
Method:
This is EPA Method 8010 from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 2nd edition, by the U.S. Environmental
Protection Agency.

Sample Preparation:
There is no sample preparation other than dilution.
Sample Introduction:

Water samples are introduced to the gas chromatograph (GC) by EPA Method
5030, purge and trap. Up to 5 ml of sample is purged by this method.

Gas Chromatography Analysis:

The volatile organics are separated on a 6-ft x 2 mm I.D, gas
chromatography column packed with 1% SP-1000 on Carbopack-B. An
electrolytic conductivity detector (ELCD or Hall) is used to detect the
compounds.

Gas_Chromatoaraph Conditjons:

CARRIER GAS: Helium

FLOW RATE: 40 ml/min.

INJECTOR TEMPERATURE: 2259 ¢

DETECTOR TEMPERATURE: 2500 ¢

INITIAL TEMPERATURE: 450 ¢
Hold for 3 minutes

PROGRAM RATE: 8% C/min.

FINAL TEMPERATURE: 2200 ¢
Hold for 15 minutes

Calculation:

The compounds are identified by comparing the retention times of the
sample peaks to those of the standards. The compounds are quantified by
comparing the area of the sample peaks to those of the standards. If a
compound included in Method 8010 is present, the analysis is confirmed by
using a second coiumn or a gas chromatograph mass spectrometer (GC/MS).

12/29/89
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EPA METHOD 8270, SEMIVOLATILE ORGANICS FOR SOIL

Method:

This is EPA Method 8270 from "Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846," 2nd edition, by the U.S. Environmental
Protecton Agency.

Sample Preparation:

Sample preparation is by EPA Method 3550, solvent extraction with
sonication. Methylene chloride is the solvent used. The extraction is
followed by a concentration process using a Kuderna-Danish apparatus.

e rod jon:

Samples are introduced by direct injectiomn.

togra n is:

The semivelatile organics are separated on a capiliary gas chromatography
column, A mass spectrometer is used to detect the compounds.

Calculation:
Compounds are identified by comparing ion spectra with the ion spectra of

the 8270 compounds in our standards. The compounds are quantified by using
the internal standard method of calibration.

8/90
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EPA METHOD 8270, SEMIVOLATILE ORGANICS FOR WATER
Method:
This is EPA Method 8270 from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 2nd edition, by the U.S. Environmental
Protecton Agency.

sample Preparation:
Sample preparation is by EPA Method 3510, liquid-1iquid extraction

with a separatory funnel. Methylene chloride is the solvent used. The

extraction is followed by a concentration process using a Kuderna-Danish
apparatus.

Sample_Introduction:
Samples are introduced by direct injection.
s nalysi

The semivolatile organics are separated on a capillary gas chromatography
column. A mass spectrometer is used to detect the compounds.

tion:

Compounds are identified by comparing ion spectra with the ion spectra of
the 8270 compounds in our standards. The compounds are quantified by using
the internal standard method of calibration.

8/90
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EPA METHOD 7130 - CADMIUM {Cd) BY FLAME
Method:
This method is from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 2nd Edition, by the U.S.
Environmental Protection Agency.

Sample Preparation:

Water samples are prepared by EPA Method 3010, which is a digestion
using acid and heat.

Soil samples are prepared by EPA Method 3050. The sample is dried,
sifted, and digested with acid, hydrogen peroxide, and heat.

Atomic Absorption Copditions:

Lamp: Cadmium

Wavelength: 228.8 nm

Heat Source: Acetylene-Air flame
Atomic Absorption Analysis:

The sample is directly aspirated into the flame. The element
entering the flame absorbs energy from the lamp. The atomic absorption
unit will then display the concentration of the sample aspirated into
the flame.

Calculation:

The concentration displayed is adjusted to account for the amount
of sample used and the subsequent dilution of the sample.

1/2/90
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EPA METHOD 7190 - CHROMIUM (Cr) BY FLAME
Method:
This method is from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 2nd Edition, by the U.S.
Environmental Protection Agency.

Sample Preparation:

Water samples are prepared by EPA Method 3010, which is a digestion
using acid and heat,

S0il samples are prepared by EPA Method 3050. The sample is dried,
sifted, and digested with acid, hydrogen peroxide, and heat.

Atomic At tjon._Condit ions:
Lamp: Chromium
Waveiength: 357.9 nm
Heat Source: Nitrous Oxyde-Acetylene flame
Atomic_Absorption Analysis:

The sample is directly aspirated into the flame. The element
entering the flame absorbs energy from the Tamp. The atomic absorption
unit will then display the concentration of the sample aspirated into
the flame.

Calcuiation:

The concentration displayed is adjusted to account for the amount
of sample used and the subsequent dilution of the sample.

1/2/90
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EPA METHOD 7420 - LEAD (Pb) BY FLAME
Method:
This method is from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 2nd Edition, by the U.S.
Environmental Protection Agency.

Sample Preparation:

Water samples are prepared by EPA Method 3010, which is a digestion
using acid and heat.

Soil samples are prepared by EPA Method 3050. The sample is dried,
sifted, and digested with acid, hydrogen peroxide, and heat.

Atomic Absorption Conditions:
Lamp: Lead
Wavelength: 283.3 nm
Heat Source: Acetylene-Air fiame
ti lysis:

The sample is directly aspirated into the flame. The element
entering the flame absorbs energy from the lamp. The atomic absorption
unit then displays the concentration of the sample aspirated into
the flame.

Calculation:

The concentration displayed is adjusted to account for the amount
of sample used and the subsequent dilution of the sample.

1/2/90
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EPA METHOD 7520 - NICKEL (N1i) BY FLAME
Method:
This method is from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 2nd Edition, by the U.S.
Environmental Protection Agency.

Sample Preparation:

Water samples are prepared by EPA Method 3010, which is a digestion
using acid and heat.

Soil samples are prepared by EPA Method 3050. The sample is dried,
sifted, and digested with acid, hydrogen peroxide, and heat.

ti ondijtio
Lamp: Nickel
Wavelength: 231.6 nm
Heat Source: Acetylene-Air flame
Atomic Absorption Analysis:

The sample is directly aspirated into the flame. The element
entering the flame absorbs energy from the Tamp. The atomic absorption
unit will then display the concentration of the sample aspirated into
the flame.

lculati

The concentration displayed is adjusted to account for the amount
of sample used and the subsequent dilution of the sample.

1/2/90
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EPA METHOD 7950 - ZINC (Zn) BY FLAME
Method:
This method is from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 2nd Edition, by the U.S,
Environmental Protection Agency.

Sample Preparation:

Water samples are prepared by EPA Method 3010, which is a digestion
using acid and heat.

Soil samples are prepared by EPA Method 3050. The sample is dried,
sifted, and digested with acid, hydrogen peroxide, and heat.

Atomic Absorption Conditions:

Lamp: Zinc

Wavelength: 213.9 nm

Heat Source: Acetylene-Air flame
Atomic Absorption Analysis:

The sample is directly aspirated into the flame. The element
entering the fiame absorbs energy from the lamp. The atomic absorption
unit will then display the concentration of the sample aspirated into
the flame.

QQIQLI}HLIQH:

The concentration displayed is adjusted to account for the amount
of sample used and the subsequent dilution of the sample.

1/2/90
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Trace Analysis Laboratory, Inc. Telephone (510) 783-6960
3423 Investment Boulevard, #8 * Hayward, California 94545 Facsimile (510) 783-1512

I

i
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e

January 28, 1992

RECVEW ED
FER -4 1992
[ETY I

Mr. Larry Kieinecke

VYersar, Inc.

5330 Primrose Drive, Suite 228
Fair QOaks, California 95628

Dear Mr. Kleinecke:

Trace Analysis Laboratory received twenty two soil samples and
six water samples on January 8, 1992 for your Project No. 7703.26,
PODI (custody log number 1640).

These samples were analyzed according to your chain of custody, except
Total Petroleum Hydrocarbons as Motor 0i1 was performed rather than
0il and Grease by Standard Method 5520CF. Our analytical report, the
completed chain of custody form, and our analytical methodologies are
enclosed for your review.

Trace Analysis Laboratory is certified under the California Environ-
mental Laboratory Accreditation Program. Our certification number
is 1199, '

If you should have any questions or require additional information,
please call me,

Sincerely yours,

skt e

Jepinifer Pekol
Project Specialist

Enclosures

Founding Membar of the Association of California Testing Laboratories



Trace Analysis Laboratory, Inc.
3423 investment Boulevard, #8 e Hayward, California 94545

Telephone (510) 783-6960
Facsimile (510) 783-1512

=EF L.OG NUMBER: 1640
= =222 DATE SAMPLED:  01/06/92 and 01/07/92

DATE RECEIVED:  01/08/92

DATE EXTRACTED: 01/09/92

DATE ANALYZED: 01/16/92 and 01/17/92

DATE REPORTED:  01/28/92
CUSTOMER : Versar, Inc.
REQUESTER: Larry Kleinecke
PROJECT: 7703.26, PODDI

Sample Type: Soil

BH17-1.0 BH19-2.5 BH26-6.0
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Copstituent: Units tratiop Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kg 1,200,000 8,000 ND 1,000 3,100 1,000
BH27-3.0 BH28-9.0 BH29-6.0

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Copnstituent: Units tration Limit tration Limit Lration imi
DHS Method:
Total Petroleum Hydro-
carbons as Diese) ug/kg 5,900 1,000 120,000 1,000 ND 1,000

Concentrations reported as ND were not detected at or above the reporting 1limit.

Founding Member ol the Association of California Testing Laboratories
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Trace Analysis Laboratory, Inc,

LOG NUMBER: 1640

DATE SAMPLED:  01/07/92 and 01/08/92

DATE RECEIVED:  01/08/92

DATE EXTRACTED: 01/09/92

DATE ANALYZED:  01/15/92, 01/16/92 and 01/17/92
DATE REPORTED:  01/28/92

PAGE: Two
Sample Type: Soil

BH30-4.0 BH31-1.5 BH33-2.0
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tratiop Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kg 2,100,000 8,000 2,800,000 8,000 340,000 8,000

BH34-2.0 BH34-10.0 BH35-6.0
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kg 9,400 1,000 73,000 1,000 450,000 1,000

BH37-4.0 BH38-4.0 BH39-6.0
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration _ Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kg ND 1,000 ND 1,000 ND 1,000

Concentrations reported as ND were not detected at or above the reporting limit.



*

Method and
Constituent:
DHS Method:

Total Petroleum Hydro-
carbons as Diesel

Method and
Constituent:
DHS Method:

Total Petroleum Hydro-
carbons as Diesel

OC Summary:
% Recovery: 96%
% RPD: 0.9

]
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= Trace Analysis Laboratory, Inc,

LOG NUMBER: 1640
DATE SAMPLED: 01/08/92
DATE RECEIVED:  01/08/92
DATE EXTRACTED: 01/09/92
DATE ANALYZED:  01/15/92 and 01/16/92
DATE REPORTED: 01/28/92
PAGE: Three
Sample Type: Soil
BH46-3.0 BH47-8.5 BH48-3.0
Concen- Reporting Concen- Reporting Concen- Reporting
Upits tration Limit tration Limit tration Limit
ug/kg ND 1,000 1,400,000 1,000 75,000 8,000
Method Blank
Concen- Reporting
Units tration Limit
ug/kg ND 1,000

Concentrations reported as ND were not detected at or above the reporting 1imit.

Samples BH26-6.0, BH27-3.0, BH34-2.0, BH3

later than the diesel standard.

4-10.0, BH35-6.0 contain compounds eluting

The Recovery is for the Laboratory Control Sample, due to the high concentration

in the spiked sample.
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= ‘Trace Analysis Laboratory, Inc,

TS
|

LOG NUMBER: 1640

DATE SAMPLED:  01/06/92 and 01/07/92
DATE RECEIVED:  01/08/92

DATE EXTRACTED: 01/08/92

DATE ANALYZED:  01709/92 and 01/17/92
DATE REPORTED:  01/28/92

PAGE : Four
Sample Type: Soil

BH17-1.0 BH19-2.5 BH26-6.0
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit iration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kg 32,000 2,200 ND 500 ND 500
EPA Method 8020 for:
Benzene ug/kg ND 716 5.9 5.0 ND 5.0
Toluene ug/kg ND 80 i4 5.0 11 5.0
Ethylbenzene ug/kg ND 84 31 5.0 ND 5.0
Xylenes ug/kg ND 200 92 15 21 15

BH27-3.0 BH28-9.0 BH29-6.0
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kg ND 500 1,800 500 ND 500
EPA Method 8020 for:
Benzene ug/kg ND 5.0 ND 5.0 ND 5.0
Toluene ug/kg 17 5.0 ND 5.0 ND 5.0
Ethylbenzene ug/kg 9.4 5.0 ND 5.0 20 5.0
Xylenes ug/kg 55 15 30 15 21 15

Concentrations reported as ND were not detected at or above the reporting limit.
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

= Trace Analysis Laboratory, Inc,

1640

01/07/92

01/08/92

01/08/92

01/10/92, 01/17/92, 01/18/92
and 01/20/92

DATE REPORTED: 01/28/92

PAGE : Five

Sample Type: Soil

BH30-4.0 BH31-1.5 BH33-2.0
Method and Concen- Reparting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit tratian Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kg 22,000 500 14,000 1,700 ND 500
EPA Method 8020 for:
Benzene ug/kg ND 6.0 ND 76 ND 5.0
Toluene ug/kg ND 5.0 ND 80 8.3 5.0
Ethylbenzene ug/kg ND 7.9 89 84 20 5.0
Xylenes ug/kg 550 18 ND 280 37 15
BH34-2.0 BH34-10.0 BH35-6.0

Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tratiop Limit tration __Limit _ tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kg 6,300 500 2,500 500 1,700 500
EPA Method 8020 for:
Benzene ug/kg 17 5.0 16 5.0 6.5 5.0
Toluene ug/kg 11 5.0 16 5.0 17 5.0
Ethylbenzene ug/kg ND 5.0 51 5.0 27 5.0
Xylenes ug/kq 260 15 140 15 87 15

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1640

DATE SAMPLED:  01/07/92 and 01/08/92

DATE RECEIVED:  01/08/92

DATE EXTRACTED: 01/08/92

DATE ANALYZED:  01/10/92, 01/14/92 and 01/18/92
DATE REPORTED:  01/28/92

PAGE: Six
Sample Type: Soi]

BH37-4.0 BH38-4.0 BH39-6.0
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units 1iration Limit Lration Limit, tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kg ND 500 780 500 ND 500
EPA Method 8020 for:
Benzene ug/kg ND 5.0 ND 5.0 ND 5.0
Toluene ug/kg ND 5.0 5.6 5.0 13 5.0
Ethylbenzene ug/kg ND 5.0 ND 5.0 22 5.0
Xylenes ug/kg ND 15 110 15 40 15

BH46-3.0 BH47-8.5 BH48-3.0
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constityent: Units tration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kq ND 500 9,200 500 47,000 1,700
EPA Method 8020 for:
Benzene ug/kg ND 5.0 ND 5.0 ND 76
Toluene ug/kg ND 5.0 11 5.0 ND 80
Ethylbenzene ug/kg ND 5.0 ND 5.0 ND 84
Xylenes ug/kg ND 15 260 15 1,000 280

Concentrations reported as ND were not detected at or above the reporting limit.
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2 Trace Analysis Laboratory, Inc,

1640

01/06/92, 01/07/92 and 01/08/92
01/08/92

01/08/92

01709792, 01/10/92, 01/14/92,
01/17/92, 01718792 and 01/20/92

DATE REPORTED: 01/28/92
PAGE : Seven
Sample Type: Soil

Method and

Copstituent: Units
DHS Method:

Total Petroleum Hydro-

carbons as Gasoline ug/kg
EPA Method 8020 for:

Benzene ug/kg
Toluene ug/kg
Ethylbenzene ug/kg
Xylenes ug/kg
GC_Summary:

% Recovery: 111, 70, 110, 64,
% RPD: 22, 8.0, 22, 17,

M

ethod Blank

Conc

en- Reporting

tration _ Limit

ND

ND
ND
ND
ND

63,
9.5,

500
5.0
5.0
5.0
15
98
4.1

Concentrations reported as ND were not detected at or above the reporting limit.



Method and
Constituepnt:

Standard Method 5520CF
Hydrocarbons:

0il and Grease

Method and
Constituent:

Standard Method 5520
Hydrocarbons:
0il and Grease

Method and
Constituent:

Standard Method 5520
Hydrocarbons:

0il and Grease
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Trace Analysis Laboratory, Inc.

LOG NUMBER: 1640
DATE SAMPLED: 01/06/92 and 01/08/92
DATE RECEIVED: 01/08/92
DATE EXTRACTED: 01/15/92
DATE ANALYZED: 01/20/92
DATE REPORTED:  01/28/92
PAGE ; Eight
Sample Type: Soil
BH22-12.0 BH24-12.0 BH25-4.0
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration Limit tration Limit tration Limit
ug/kg 63,000 50,000 ND 50,000 58,000 50,000
BH26-6.0 BH46-9.0 BH47-8.5
Concen- Reporting Concen- Reporting Concen- Reporting
Units Ziration Limit Lration Limit Lratian Limit
ug/kg 80,000 50,000 ND 50,000 ND 50,000
BH48-3.0 Method Blank
Concen- Reporting Concen- Reporting
Units tration Limit tration Limit
ug/kg 230,000 50,000 ND 50,000

Concentrations reported as ND were not detected at or above the reporting limit.
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Trace Analysis Laboratory, Inc.
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LOG NUMBER: 1640

DATE SAMPLED: 01/08/92
DATE RECEIVED: 01/08/92
DATE EXTRACTED: 01/13/92
DATE ANALYZED:  01/14/92
DATE REPORTED: 01/28/92
PAGE: Nine

Sample Type: Water

BH24 BH31 BH33
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit Ltration Limit tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/1 ND 50 ND 50 ND 50

BH37 BH39 Method_Blank
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit Lration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/! ND 50 ND 50 ND 50
0C Summary:
% Recovery: 96
% RPD: 3.1

Concentrations reported as ND were not detected at or above the reporting limit.



Method and
Constituent:
DHS Method:

Total Petroleum Hydro-
carbons as Motor 0il

Method and
Constityent:
DHS Method:

Total Petroleum Hydro-
carbons as Motor 0il

QC Summary:
% Recovery: 94
% RPD: 5.3
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= Trace Analysis Laboratory, Inc.

LOG NUMBER: 1640A
DATE SAMPLED: 01/08/92
DATE RECEIVED:  01/08/92
DATE EXTRACTED: 01/13/92
DATE ANALYZED: 01/31/92
DATE REPORTED:  01/31/92
PAGE : Ten
Sample Type: Water
BH24 BH31 BH33
Concen- Reporting Concen- Reporting Concen-
Units tration Limit tration Limit tration
ug/1 ND 500 ND 500 ND
Method Blank
Concen- Reporting
Units tration Limit
ug/1 ND 500

Concentrations reported as ND were not detected at or above the reporting limit.

Repqrting
—Limit

500



Method and
Constituent:

DHS Method:

Total Petroleum Hydro-
carbons as Gasoline
EPA Method 8020 for:
Benzene

Toluene

Ethylbenzene

Xylenes

Method and
Constituent:

DHS Method:

Total Petroleum Hydro-
carbons as Gasoline
EPA Method 8020 for:
Benzene

Toluene

Ethylbenzene

Xylenes

|
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Trace Analysis Laboratory, Inc,

]
et

LOG NUMBER: 1640

DATE SAMPLED: 01/08/92

DATE RECEIVED: 01/08/92

OATE ANALYZED: 01/16/92

DATE REPORTED: 01/28/92

PAGE : Eleven

Sample Type: Water

BH24 BH28 BH31
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration Limit tration Limit tration Limit
ug/1 ND 50 57 50 ND 50
ug/1 ND 0.50 0.60 0.50 ND 0.50
ug/1 ND 0.50 21 0.50 0.77 0.50
ug/1 ND 0.50 0.74 0.50 ND 0.50
ug/1 ND 1.5 3.7 1.5 ND 1.5
BH33 BH37 BH39
Concen- Reporting Concen- Reporting Concen- Reporting

Units Lfration Limit Ltration Limit tration Limit
ug/1 ND 50 ND 50 ND 50
ug/1 ND 0.50 ND 0.50 1.4 0.50
ug/1 ND 0.50 1.1 0.50 4.1 0.50
ug/1 ND 0.50 ND 0.50 ND 0.50
ug/1 ND 1.5 ND 1.5 ND 1.5

Concentrations reported as ND were not detected at or above the reporting Timit.



Method and
Constituent:

DHS Method:

Total Petroleum Hydro-
carbons as Gasoline
EPA Method 8020 for:
Benzene

Toluene

Ethylbenzene

Xylenes

QC_Summary:

% Recovery: 90
% RPD: 5.5

I

i
I

LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:
PAGE:

Sample Type:

Trace Analysis Laboratory, Ine,

"uuu

1640
01/08/92
01/08/92
01/16/92
01/28/92
Twelve

Water

Units

ug/1

ug/1
ug/1
ug/1
ug/1

Method Blank

tration

ND

ND
ND
ND
ND

€oncen- Reporting
Limit

50

0.50
0.50
0.50
1.5

Concentrations reported as ND were not detected at or above the reporting limit.

L 2 -

Louis W. DuPuis

Quality Assurance/Quality Control Manager
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TOTAL PETROLEUM HYDROCARBONS AS DIESEL, KEROSENE, OR JET FUEL FOR SOIL

Method:

This method is based on the "Leaking Underground fFuel Tank (Luft)
Field Manual," May 1988, prepared by the State of California. This method
uses an alternative column and flow rate as specified below.

Sample Preparation:

Approximately 50 grams of soil are extracted with 80 ml of solvent
on a mechanical shaker for 4 hours. The extract is filtered and dried
with anhydrous sodium sulfate. It is then concentrated using a Kuderna-
Danish apparatus and brought to 10ml.

Sample Introduction:

The extracts are analyzed by direct injection into a gas chromatograph
(GC).

Chromato alysis:

The extractable hydrocarbons are separated on a 6-ft by 2 mm I.D.
gas chromatography column packed with 10% SP-2100 on Supelcoport and then
detected by a flame ionization detector (FID).

Gas Chromatograph Conditions:

CARRIER GAS: Nitrogen

FLOW RATE: 30 ml/min.

INJECTOR TEMPERATURE: 250° C

DETECTOR TEMPERATURE: 300° ¢

INITIAL TEMPERATURE: 40° ¢
Hold for 4 minutes

PROGRAM RATE: 109 C/min.

FINAL TEMPERATURE: 2659 ¢
Hold for 10 minutes

Calculation:

Total Petroleum Hydrocarbons as Diesel is guantified by comparing the
sum of the area of peaks from the sample, that elute in the same time
range as the standard, to the sum of the area of peaks in the standard.
The standard may be diesel, kerosene, Jjet fuel, or other compounds
depending on the source of the sample.
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TOTAL PETROLEUM HYDROCARBONS AS GASOLINE {TPH-G) FOR SOIL,
BY PURGE AND TRAP

Method:

This method is based on the "Leaking Underground Fuel Tank (Luft)
Field Manual," May 1988, prepared by the State of California, and on the
"Regional Board Staff Recommendations," May 1989, by the North Coast, San
Francisco, and Central Valley Regional Water Quality Control Boards. This
method uses an alternative column, flow rate, and temperature program as
specified below.

a e tion:

Approximately 15 grams of the soil sample are added to 10 m] of
methanol. The sample is extracted by agitation.

S e [ duction:

Methanol extracts are introduced to the gas chromatograph (GC) by EPA
Method 5030, Purge and Trap.

Gas Chromatography Analysis:

The volatile organics are separated on a 6-ft x 2 mm 1.D. gas
chromatography column packed with 5% SP-1200/1.75% Bentone-34 on
Supelcoport. A flame ionization detector (FID) is used to detect total
petroleum hydrocarbons as gasoline (TPH-G). The FID is preceded by a
photoionization detector (PID).

Gas Chromatograph Conditions:

CARRIER GAS: Nitrogen

FLOW RATE: 30 ml/min.

INJECTOR TEMPERATURE: 2409 ¢

DETECTOR TEMPERATURE: 2709 ¢

INITIAL TEMPERATURE: 50° ¢
Hold for 2 minutes

PROGRAM RATE: 62 C/min.

FINAL TEMPERATURE: 90° ¢
Hold for 17 minutes

Calculation:

Total Petroleum Hydrocarbons as Gasoline is quantified by comparing
the sum of the area of peaks from the sample to the sum of the area of
peaks in the gasoline standard,
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BENZENE, TOLUENE, XYLENES, AND ETHYLBENZENE (BTXE) FOR SOIL,
BY PURGE AND TRAP

Method:

This method is EPA Method 8020 as referenced in the "Leaking
Underground Fuel Tank (Luft) Field Manual," May 1988, prepared by the
State of California, and on the "Regional Board Staff Recommendations,"
May 1989, by the North Coast, San Francisco, and Central Valley Regional
Water Quality Control Boards. This method uses an alternative carrier gas
as specified below.

Sample Preparation:

Approximately 15 grams of the soil sample are added to 10 m} of
methanol. The sample is extracted by agitation.

Sampie Introduction:

Methanol extracts are introduced to the gas chromatograph (GC) by EPA
Method 5030, Purge and Trap.

S at nalysis:

The volatile organics are separated on a 6-ft x 2 mm I.D. gas
chromatography column packed with 5% SP-1200/1.75% Bentone-34 on
Supelcoport. A photoionization detector (PID) is used to detect BTXE.
The PID is followed by a flame ionization detector (FID).

a h togra Conditiens:

CARRIER GAS: Nitrogen
FLOW RATE: 30 m1/min.
INJECTOR TEMPERATURE: 2400 ¢
DETECTOR TEMPERATURE: 270° ¢
INITIAL TEMPERATURE: 500
Hold for 2 minutes
PROGRAM RATE: 69 C/min.
FINAL TEMPERATURE: 900 ¢
Hold for 17 minutes
Calculation:

BTXE are identified by comparing the retention times of the sample
peaks to those of the standards. BTXE are quantified by comparing the
area of the sample peaks to those of the standards. If BTX or E is
present and Total petroleum Hydrocarbons as Gasoline (TPH-G) is not, the
analysis is confirmed by using a second column or a gas chromatograph mass
spectrometer (GC/MS).
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OIL AND GREASE, HYDROCARBONS

Method:

This is method 5520CF or 5520DF from Standard Methods for the Examination
of Water and Wastewater, 17th edition.

Sample Pre tion d alysis

The sample is extracted with freon using a soxhlet extraction apparatus.
The freon extract is collected. The extract is then dried with sodium sulfate
and treated with silica gel. Non-petroleum oil and grease is removed by

absorption onto the silca gel. The freon is evaporated leaving the oil and
grease as a residue.

Calculation

The 01l and grease is weighed and compared to the sample weight to obtain
a final concentration of 0il and grease.
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TOTAL PETROLEUM HYDROCARBONS AS DIESEL, KEROSENE, OR JET FUEL FOR WATER
Method:

This method is based on the "Leaking Underground Fuel Tank {Luft)
Field Manual," May 1988, prepared by the State of California, and on the
"Regional Board Staff Recommendations," May 1989, by the North Coast, San
Francisco, and Central Valley Regional Water Quality Control Boards. This
method uses an alternative column and flow rate as specified below.

Sa e Pre tion:

EPA Method 3510 (separatory funnel 1liquid-liquid extraction) is used
to prepare water samples. The sample is extracted with methylene chloride
three times. The extracts are combined, then filtered and dried with
anhydrous sodium sulfate. It is then concentrated using a Kuderna-Danish
apparatus and brought to 10ml.

Sample Introduction:

The extracts are analyzed by direct injection into a gas chromatograph
(GC).

G omatogra alysis:

The extractable hydrocarbons are separated on a 6-ft by 2 mm I.D.
gas chromategraphy column packed with 10% SP-2100 on Supelcoport and then
detected by a flame ionization detector (FID}.

Gas Chromatograph Conditions:

CARRIER GAS: Nitrogen

FLOW RATE: 30 ml/min.

INJECTOR TEMPERATURE: 2500 C

DETECTOR TEMPERATURE: 300° C

INITIAL TEMPERATURE: 40° C
Hold for 4 minutes

PROGRAM RATE: 10° C/min.

FINAL TEMPERATURE: 2659 C
Hold for 10 minutes

Calculation:

Total Petroleum Hydrocarbons as Diesel is quantified by comparing the
sum of the area of peaks from the sampie, that elute in the same time
range as the standard, to the sum of the area of peaks in the standard.
The standard may be diesel, kerosene, jet fuel, or other compounds
depending on the source of the sample.
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TOTAL PETROLEUM HYDROCARBONS AS GASOLINE (TPH-G) FOR WATER,
BY PURGE AND TRAP

Method:

This method is based on the "Leaking Underground Fuel Tank {Luft)
Field Manual," May 1988, prepared by the State of California, and on the
"Regional Board Staff Recommendations," May 1989, by the North Coast, San
Francisco, and Central Valley Regional Water Quality Control Boards. This
method uses an alternative column, flow rate, and temperature program as
specified below.

S e e ati

There is no sample preparation other than dilution.

Sample Introduction:

Water samples are introduced to the gas chromatograph {GC) by EPA
Method 5030, Purge and Trap. Up to 5 wl of sample is purged by this
method.

Gas omatogra alysis:

The volatile organics are separated on a 6-ft x 2 mm I.D. gas
chromatography column packed with 5% SP-1200/1.75% Bentone-34 on
Supelcoport, A flame ionization detector (FID) is used to detect total
petroleum hydrocarbons as gasoline (TPH-G). The FID is preceded by a
photoionization detector (PID).

s _Chromato Londitions:
CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/wmin.
INJECTOR TEMPERATURE: 2400 ¢
DETECTOR TEMPERATURE: 2700 ¢
INITIAL TEMPERATURE: 509 ¢
Hold for 2 minutes
PROGRAM RATE: 6° C/min.
FINAL TEMPERATURE: 909 ¢
Hold for 17 minutes
Calcylation:

Total Petroleum Hydrocarbons as Gasoline is quantified by comparing
the sum of the area of peaks from the sampie, to the sum of the area of
peaks in the gasoline standard.
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BENZENE, TOLUENE, XYLENES, AND ETHYLBENZENE (BTXE) FOR WATER,
BY PURGE AND TRAP

Method:

This method is EPA Method 8020 as referenced in the "Leaking
Underground Fuel Tank (Luft) Field Manual," May 1988, prepared by the
State of California, and on the "Regional Board Staff Recommendations,"
May 1989, by the North Coast, San Francisco, and Central Valley Regional

Water Quality Control Boards. This method uses an alternative carrier gas
as specified below.

Sample Preparation:
There is no sample preparation other than dilution.

Sample Introduction:

Water samples are introduced to the gas chromatograph (GC) by EPA
Method 5030, Purge and Trap.

as omatogra alysis:

The volatile organics are separated on a 6-ft x 2 mm I.D. gas
chromatography column packed with 5% SP-1200/1.75% Bentone-34 on
Supelcoport, A photoionization detector (PID) is used to detect BTXE.
The PID is followed by a flame ionization detector (FID).

as Chropatogra Conditions:

= Trace Analysis Laboralory, Inc.

CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/min.
INJECTOR TEMPERATURE: 2409 C
DETECTOR TEMPERATURE: 270° ¢
INITIAL TEMPERATURE: 500 ¢
Hold for 2 minutes

PROGRAM RATE: 6° C/min.
FINAL TEMPERATURE: 90° ¢

Hold for 17 minutes
culati

BTXE are identified by comparing the retention times of the sample
peaks to those of the standards. BTXE are quantified by comparing the
area of the sample peaks to those of the standards. If BTX or E is
present and Total petroleum Hydrocarbons as Gasoline (TPH-G) is not, the
analysis is confirmed by using a second column or a gas chromatograph mass
spectrometer (GC/MS).

1/2/90



-

P‘U‘@M o B
Wersar. . CHAIN OF CUSTODY RECORD X

PROJECT NO. PROJECT NAME INDUSTRIAL Y
— / Z . FARWEtERs N HYGIENE SAMPLE Py
17RB.2e | IDODT &

; %
SAMPLERS: {Signature) {Printed} 3
e L2 _saor <
VN
Vuﬁum Fetnto, N é
1<

FIELD &/ AD VA
. por o Ny - —_— ]
SAMPLE DATE | TIME STATION LOCAT-'IOH o O Zog_ / 6’ ﬁé O

-

< REMARKS

comP,

<, PO PL e S X x| x| X | onas

NUMBER

w- L8 -erliodo Soil \

H\‘\-éfg—w o2 ID
B2~ 120 1--971400
BH24-12.0 I-o-ﬁzlqsﬁ
Bu 2§ -4.0 -0 1515
B o=t O 146921555
H29-3.0 " -9 1D
H28-9 0 |1-1193 0R45]
¥M29-..0 | | |Fe
BH2AN- 4.0 (RLS
RN - 1L S 005 L ' |
auzz-z.0 | V 1230] |x] V- e

Retinguished by: fSignature) Date [ Time ] Received byﬂsfg,,y—wg by: (Signature} Date / Time | Received by: fSignature) ¢
\ //\I ) L. - T - o - - - — '/*/—\\‘”'"' —- -

{Prima) / - \_ {Prin . ="} (Printed} \__/ - {Printed) .
" o e —

Cefo.
'

NN N NN NN N

D< PSP
X X I I
XX [ I < P[>

-
i
i

-, P - - - R —— -

Relinquished by: fSignarure{ _ Date / Time R’eﬁﬂedfor Laborato Z)' ) DatelTsme Remarks - e
\&vqu L"/aﬁzlms A ’@%/M . l V. ‘Zw(gvm/\ Tuov\mmwd W

" § (printed) o \ CC\ V-5
Nvoring Ry num%ﬁﬁézhgg%ﬁfw;#me_

Distribution: Or{g:nal ?ius One Accompanies Shipment {white and ye!low],_Copy 10 Coorn'mator F:eid Fll&{(pink}. . i f‘.&/ T 'f'o Zo—{? ﬁ/"t‘-‘“’é

R

PO A S



—rET—r i
_— s

wersar.

CHAIN OF CUSTODY RECORD

=

Drstnbut:on Ongmai Pius One Accompanies Shipmeny {white and yellow): copy to Coordmator Field Files [pink}, ~—— . A

- T ,__-'_.A. B, e

e T T e e, e '—- FLR S
- S olomaTl

PROJECT NO. | PROJECT NAME / Z (¢ PARAMETERS oy NouSTRIAL u'::
1703.26 | ¥DDT & j/ ,
%ﬁg’;‘f vsiijjs:anawe) ) _ {F:f{n;e%)“ ne Leden ] A & - X- : .
: &S AV ,é’ REMARKS
s'zli:;fs “{ DATE TIME % g T STATION LOCATION °<’§ QE? > :__,W

. NUMBER 816 e /A q © /05{, ('gééo ;
viepzlg.o | 1191300 X150l XX - X /

ARuzd-10.0 4 V- (1315 (X)) X X A -
VBT ~L. o ool | X \ - VKA LA
Y {BHyT - 4o i3] x|\ LRAL (X

ViRuzg ~4.0 )25 X ‘l - XX X -
ANawen e o BMesz| x| |- - - x| X[ |- -

: 4 EHLHJ—BE)( Hes~ X \ - XA X -
'“/3;44«,,—42.0 172 X J S | X -
/Bam-%?-‘f-,* 1210 X | - XXX XL -
aada -3.0 | Y |z [X] | XX x ] x

mee S G - -
o 7 | 1=

Refinguished by: (Signature) | Date / Time | Received by: fSignarure) | Relinquished by: (Signarre) | Date /Time | Received by: (Signarure)
Primea) N ] o e RO P - N ; il
linquished by: (Signarure) | __ Date [ Time | Received for Lﬁraww by: ~ { _ Date/Time | Remarks R o )

o s glelis) 77 ﬁLLJQ—@ T | Reegfen ToenesssAdL T T

Gl s | e e | e Tl Yo 04 Tg mur‘na:} 793’
YVOW\L L,-Q,wbl /fo.w-s 0\//9 t _j 'ﬁIQC&oZ-IbLZ_ LAY




wWersar

—_

CHANOF CUSTODY RECORD

Y
3 PROJECT NO. fo‘fﬁ” NAME / / - PARAMET%# | [NDUSTRIAL =1
. 1703 As | PUVT ¢ = 3"" A
SAMPLERS: (Signatura} {Printed) : . = R
d\ra—\ur\_ai L2sndon, VoINS LEYWEN A" Q;D A o4 3 _
S/ RS ~§.§ ) REMARKS
L § ]2 STATION LOCITEN J QI.‘:."' - W[?ﬁk‘ 46;‘? l{
TIME 3 — ~
e | g% LI~ (o8- /€ 4o
euzy  |"8%zo0| [ X[ wodan 7| %l x| x 2-fresVots, IV%«‘; 7%
: 1 D
BH 2B t4oo] | X | L,Z X 4 \Q_»g?%}) _
B 3\ 1330] 1X XXX 2 freVoprs, M, !
2435 zol X : ‘{3* ALK X AN (N |
BH Y 1500 o 13X X no,u
: | V- :
2 H 29 " ) X 3 A X T
Date / Time | Received by: (Signature}

Relinquished by: (Signature)

\ S

Received by: {Sigrazams

Date / Time Relinquished by: {Signature}

|

T

T ¢pr;n§m\_/MM)
i ; —— ol

~

{Printed) \__/
elinquished by rSignam;eJ ) Date / Time Beﬂer::i for Labﬂa;f by: . ) Date / Time Remarks o 2y
MM t/a !“e{g_ {Signeture) ,- ﬁ . ] 5 B m q-\g{*\{\&_w‘«d !é:)‘?f'f\,
2 B—-'" = = Lo T
I S I L N B c;m Boc o4& nstngd [ 1

Y . T L e T N T 1 S ﬂ........ -—— e e Ftatlud Tlas faall

LTI S e



wersar.

CHAIN OF CUSTODY RECORD

, ; ‘ . I T s N
‘ . TN TE N O TN N T E BN D TE A B W .

Distribution: Origina! Plus One Accompanies Shipment (white and yellow); Copy to Coordinator Field Files {pink), .

PROJECT NO. PBOJECT NAME INDUSTRIAL Y
gt _ o _ . / PARAMETERS HYGIENE SAMPLE ™o
’)‘),' - ‘_' \," \ : N -f,\;‘ ‘. O‘ ._:‘_ - J :_\,‘J\::; o t ‘\."\-'-.-:‘ "T *5 ‘ n,} Q‘? i
& ot
SAMPLERS (Siggpwre) 77, - (Prm}e'a} 5 S/
£ /m J STEHE ! &/ ST
; uou . /‘; i /‘Lf.:r\{ \JIA_L}'\/ & ) , }\:X. f A / REMARKS
FIELD & | = & [/ S .
SAMPLE DATE | TIME [ 2 | £ STATION LOCATION o /=4 /) s \Z Ny
& [ - i .
NUMBER I T a4
. 1 ') N g'!!’
puid e leus| X B
"
Reim% jy (S:gnatu/i} Date [/ Time | Received by: (Signature) Relinquished by: (Signature} Date / Time | Received by: (Signature)
3 H . . —_— ]
N N I A . r Y =0
SRS mzj“/”"’f"‘d} L R N T PERCEE 1A . S ) ﬂ-‘]_{ﬁﬁi s F@ —
(P nteﬁ} EPrji-xted} d {Printed) {Printed) D
4 _,__;%\J [ﬂzif \f“\(- AR {—&L avab \f SRR N L{ik\li,’r
Relinquished by: fSignature) Date / Time | Received for Laborztory by: Date f Time | Remarks -
{ngné’!‘u’fé) 3 Yy i,/ -..._‘«--‘ .L—\ {, \.‘ k
“‘trinted} _ ‘Pﬁnteq, C\ ‘Q,\/Cf f’ -lr' \J\3 ;\ Y\ C ?_) L_:}
- i
‘)\“&\}A"‘:’\L G & ('\'i G127 \\
) t I



