CROWLEY ENVIRONMENTAL SERVICES

July 31, 1992

Mr. Barney M. Chan
Hazardous Materials Specialist
Alameda County Health Care Services Agency

Department of Environmental Health (:)
Hazardous Materials Division \LJ:Z/
80 Swan Way, Room 200 SEZ{(()

Oakland, CA 94621

Re: Site Investigation of the Eagtern Section of Yard I at 1441
Embarcadero, Oakland CA 94606, aka Pacific Dry Dock

Dear Mr. Chan:

Enclosed please find one copy of the Preliminary Site
Investigation Report (PIER) for the Pacific Dry Dock and
Repair Yard No. 1 located at 1441 Embarcadero in Oakland,
for your review and comment. The PIER has been prepared for
Crowley Marine Services (Crowley) by Versar, Inc. (Versar).

Per your letter dated March 9, 1992, Crowley will perform an
additional investigation in the eastern section of the site.
The further investigation is to define the lateral and
vertical extent of the impacted soils identified during the
first investigation. The field work is scheduled for the
third week in August, 1992.

In the event that an interim removal action may be performed
at the same time on the eastern and western sections of the

property, the groundwater wells will not be installed during
this phase of the investigation.

Please contact me at (206) 443-8042 if you have any
guestions regarding this matter.

Yours sincerely,

, / 1

R. Steprhen Wilson
Manager, Site Remediation

enclosure
ce! C. Nalen
M. Willms
D. Schoenholtsz
L. Kleinecke w/0o enclosure

Crowley Maritime Plaza, Post Office Box 2287, Seattle, Washington 98111 - (206) 443-8100 - Telex 6838207 - Fax (206) 443-8072
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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. Ms. Tracy Montgomery,
Toxicologist, prepared this PIER. Mr. Lawrence Kleinecke,
Geohydrologist/Chemist reviewed this PIER. This work was
performed under the supervision of Mr. Kleinecke and Mr. James R.
Frantes, R.G., Regional Manager.

This PIER documents the subsurface investigation conducted
at the eastern 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 17 boreholes at the site, collection and analysis of
three ground-water and 22 soil samples, interpretation of the
laboratory analytical results, and preparation of the PIER., From
the investigation, Versar, Inc. has drawn the following
conclusions:

. Petroleum Hydrocarbons were identified in the ground
water at the site; however, due to the total N
dissolved solids concentration, the aquifer may not
be considered a drinking water source by the
California Water Quality Control Board.

. Varying concentrations of gasoline, diesel, oil and
grease, and benzene, toluene, ethylbenzene, and
xylenes were identified in the soils at the site.

. Semi-volatile organic compounds were identified in
the soils at one portion of the site.
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. Copper concentrations in excess of Total Threshold
Limit Concentration values were identified in one
sample collected in the western area of the site.

Prepared By: Reviewed By:
racy Montgomeid' Lawrence Kleinecke
T icologist Gecohydrologist/Chemist

{ﬁg»rantegj% . No. 4534
i - ‘éﬂ,“ anager

ii
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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. In many
cases, federal, state 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 viclation 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. 1In 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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1.0 INTRODUCTION

Versar, Inc. (Versar) has been retained by Crowley Maritime
Corporation to conduct a Preliminary Investigation and Evaluation
of the eastern section of the Pacific Dry Dock and Repair Yard I
(PDD I) facility (hereinafter referred to as the site). The site
is located at 1441 Embarcadero, Oakland, California. This
Preliminary Investigation and Evaluation Report (PIER) documents
the results of the investigation of the site. The investigation
was outlined in Versar's Site Investigation Work Plan (Versar,
1991). The western section of the PDDI facility has been
investigated as a separate site (Versar, 1992). Further
investigations of the eastern and vestern sections of PDDI will

be conducted separately.

1.1 8Site Histor

The site has been used as a boat repair and dry dock
facility from 1935 through 1991. Before 1953, the site was the
first commercial facility along the local shoreline. Since 1953,
the surrounding land use has been primarily light industrial and

commercial office space.

Various regulated and nonregulated wastes are generated as a
result of the practices of repairing and refurbishing sea-going
vessels. In addition, these activities utilize many products
which are requlated materials. These regulated and nonregulated
wastes and products include: waste sand-blasting materials; oil~
based paints; solvents; acids; bases; waste oils; hydrocarbon-

contaminated water; and motor fuels.

Between December 1989 and October 1990, Versar conducted a
site assessment of PDD I (Versar, 1990). The site assessment
identified elevated concentrations of petroleum hydrocarbons,
metals, and diesel fuel in the soil at the site.
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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.

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,

. 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 site

are also discussed.

2.1 Site Iocation

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. oOakland 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, commercial
offices, a marina, restaurants, and hotels. North of the site
are the Embarcadero, the Nimitz 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 Layout

For investigation purposes, the eastern section of the site
was divided into three areas based on utilization. Area One
encompasses the docking area, which consists of a wooden dockj
approximately ten feet (ft) above the ground surface and the .
estuary: and the production office. Area Two contains Marine!
Railways Numbers One and Two, the winch house, and the paint
storage building. Area Three consists of the remainder of the
site which is unused and paved with asphalt. Area Three also
contains an unregistered underground storage tank (UST) that was
discovered following this investigation. A chain-linked fencé
separates the site from the Embarcadero. Figure 3 illustrates
the area delineation and borehole locations.
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2.3 Site Geology 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 which are found throughout the Coast Ranges.
overlying the bedrock are Quaternary marine and nonmarine
alluvial sediments consisting of clays and silts.

Data collected from sampling activities indicates that soils
beneath the site consist of sand, silt, clay, spent sand-
blasting material, and shell fragments. Versar's borehole logs
which describe the subsurface stratigraphy are included as
Appendix A. Figures 4 through 9 include cross-section lines of
reference, graphic representation of standard symbols for soil

types, and subsurface cross sections.

Stratigraphic units identified on the east side of Area One
typically include a layer of silt to a depth of between five and
nine ft below ground surface (bgs) overlying a clay layer. The
clay layer is part of an extensive formation known as "Bay Muds".
The Bay Muds consist of tan-grey clay with shell fragments. The
west side of Area One consists of gravels from the surface to
approximately 2.5 ft bgs, followed by silty sand to approximately
eight ft bgs and clay below eight ft bgs. The south and center
of Area One consists of sand and silt extending to the Bay Muds
which begin at approximately nine ft bgs.

The central portion of Area Two consists of gravelly sand to
approximately 2.5 ft bgs. Layers of silt, sand, and clay extend
from the gravelly sand layer to the Bay Muds which begin between
nine and 10.5 ft bgs. Stratigraphic units in Area Two along the
perimeter of the estuary consist of sandy material with localized
spent sand-blasting material to approximately four ft bgs.
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Sands, silts, and clays extend from the sand layer to
approximately seven ft bgs to the Bay Muds.

Statigraphic units identified in Area Three include a layer
of gravel and sand which extends to depths varying from 2.5 ft to
approximately 5.0 ft bgs. The stratigraphy between the sands and
gravels and the Bay Muds, which occur at five ft to 10 ft bgs, is
variable.

2.4 Site Hydrology

In Area One, ground water was encountered in sand layers, at
approximately 2.5 ft bgs. In Area Two, ground water was
encountered in sand and silt layers ranging from approximately
2.5 ft to five ft bgs. In Area Three, ground water was
encountered in sand, silt, and c¢lay layers ranging from

approximately five ft to 7.5 ft bgs.

2.5 .Beneficial Uses of Water

The surface water of the Brooklin Basin directly supports
industrial activities such as maritime transportation, docking
facilities and commercial enterprises that benefit from the "bay-
side" location, such as hotels and restaurants. Recreational
activities may include boating, fishing, and other leisure

activities.

The shallow ground water beneath the site contains high |
[greater than 3,000 milligrams per liter (mg/L), see Table 6]
concentrations of total dissolved solids (TDS). According to the
State Water Resources Control Board (SWRCB), ground waters that
contain greater than 3,000 mg/L TDS are not considered to be
suitable or potentially suitable for municipal- or domestic-water
supply (SWRCB, 1988). Therefore, there is 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 (Versar, 1991). Deviations, if any, from
the standard methods and procedures set forth in the work plan

are described in the following sections.

3.1 Soil Sampling and Analysis

As part of Versar's investigation, soil samples were
collected from 17 locations at the eastern section of the site,
as shown in Figure 3. Five boreholes were cored in Area One,
four boreholes were cored in Area Two, and eight boreholes were
cored in Area Three. The boreholes were cored to a depth
coinciding with the bay muds which inhibit vertical contaminant
migration. The boreholes were cored by Powercore Soil Sampling,
Inc. (Powercore) using hydraulically operated machinery to drive
and retrieve soil samplers. Versar representatives Mr. Lawrence
Kleinecke, Chemist/Geohydrologist, and Ms. Tracy Montgomery,
Toxicologist, collected the soil samples and supervised the field

activities.

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 the sampler two ft 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 aluminum foil and fitted with
plastic end caps. The tube was then appropriately labeled, and
stored on ice in an insulated cooler.

A portion of each soil sample was monitored for volatile
organic compounds (VOCs) by headspace analysis. The field
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analysis was conducted using a Model 128 Century Organic Vapor
Analyzer (OVA) 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 either a one-gallon Ziploc™ bag or a glass jar and
sealed, allowing some ambient air to be included. The
bag or glass jar was then agitated and placed in the
sun to allow volatilization of VOCs.

. The Ziploc™ bag or glass jar was opened a minimum
amount and the OVA probe inserted.

. The air within the bag or jar was monitored with the
OVA 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
VOCs and cannot be used in place of laboratory analyses. The
results of field headspace analysis are included in the borehole
logs in Appendix A, and illustrated in Figure 10.

Four boreholes (BH13, BH15, BH16, and BH17) were cored
around the docking area in Area One. The boreholes were cored to
a depth of 10 ft bgs with the exception of BH15, which was cored
to a depth of 7.5 ft bgs. Borehole BH14 was cored east of the
production office to a depth of 10 ft bgs. Soil samples
collected at 2.5 ft bgs in BH13 and BH16 exhibited moderate
hydrocarbon odor. Ground water was encountered at approximately
2.5 ft bgs in this area.

In Area Two, boreholes BH1 and BH1ll were positioned between
Marine Railway Number One and Marine Railway Number Two.
Borehole BH12 was positioned between Marine Railway Number One
and the winch house and BH9 was positioned between the winch
house and the paint storage building. Each of the boreholes was
cored to a depth of 10 ft bgs. Soils collected from 2.5 and 5.0
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ft bgs in BH12 exhibited moderate and strong hydrocarbon odors,
respectively. A soil sample collected from BH11l at 5.0 ft bgs
exhibited a slight hydrocarbon odor. Ground water was
encountered at approximately 5.0 ft bgs in BH1l and BH12. GrPund
water was encountered in BH10 at approximately 3.0 ft bgs and??.o
ft bgs in BH9.

Boreholes BH1, BH2, and BH3 were positioned along the north
side of Area Three. Boreholes BH4, BH5, and BH6é were positioned
along the west side of Area Three and BH7 and BH8 were positipned
along the east side. Each of the boreholes was cored to a depth
of 10 ft bgs with the exception of BH2, which was cored to a
depth of 7.5 ft bgs. Slight to moderate hydrocarbon odors were
noted in soil samples collected at 2.5 and 5.0 ft bgs in BH3 and
BH4.

Soil samples collected from BH2 exhibited strong hydrocarbon '
odors at 5.0 and 7.5 ft bgs. Ground water was encountered at 5.0
ft bgs in BH1, and at 6.0 ft in BH2. In boreholes BH3, BH4, BH5,
BH6, BH7, and BH8 ground water was encountered at 7.5 ft bgs.

A total of 59 soil samples were collected and transported
following EPA protocols to Trace Analysis Laboratory, Inc.
(Trace) via a Trace courier, under Versar's chain-of-custody
documentation. Twenty-two of the soil samples were analyzed by
Trace. 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 Analysig

A total of three ground-water samples were collected during
Versar's investigation of the site. The ground-water samplesi
were collected from boreholes BH4, BH12, and BH16. Boreholes.
BH12 and BH16 produced adequate amounts of ground water to
perform borehole development procedures. Borehole BH4 did not
produce an adequate amount of ground water for development

8
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purposes; a sample of ground water was therefore collected from
BH4 without first developing the borehole. The ground-water
sampling locations are illustrated in Figure 3.

The following procedure was used to collect ground-water‘
samples from the borings:
. Following the completion of soil coring operatlons, a
decontaminated dedicated 1.5-inch inside diameter well

screen was placed in the borehole and allowed to fill
with ground water

. The well was purged by removing one well volume of
water using a decontaminated Teflon™ bailer. The purge
water was placed in DOT-approved 55-gallon drums for
disposal.

. Follow1ng purging, ground-water samples were collected
using a decontaminated bailer and placed in laboratory
supplied containers.

Following sample collection, the casing was removed and the
borehole backfilled with neat cement. Following the collection
of ground-water samples, each sample was labeled and stored on
ice in an insulated cooler. The samples were delivered to Trace
following EPA protocols, by a Trace courier using Versar's chain-

of-custody documentation.
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4.0 LABORATORY ANALYTICAL RESULTS

A total of 22 soil samples and three water samples were
submitted to and analyzed by Trace. The following sections
briefly describe the results of the laboratory analysis. Copies
of the laboratory analytical results are included as Appendix B.
Tables 1 through 3 summarize the laboratory analytical results
for soils. Tables 4 through 6 summarize the laboratory
analytical results for ground water. 1In addition, analytical
results for soils are illustrated in Figures 11 through 16.
Figure 17 illustrates the analytical results for water.

4.1 8Scil Sample Results

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 - 17 samples.

. Total petroleum hydrocarbons as diesel (TPH-D) by the
DHS/LUFT Field Manual Method -~ 17 samples.

. 0il and grease by U.S. Environmental Protection Agency
(EPA) Method 5520EF - 17 samples.

. Benzene, toluene, ethylbenzene, and xylenes (BTEX) by
EPA Method 8020 - 17 samples.

. Semivolatile organics by EPA Method 8270 - 2 samples.

. Metals (Antimony, Arsenic, Barium, Beryllium, Cadmium,

Chromium, Cobalt, Copper, Lead, Mercury, Molybdenum,
Nickel, Selenium, Silver, Thallium, Vanadium, and Zinc)
using EPA Methods 7040, 7060, 7080, 7090, 7130, 7190,
219.1, 7210, 7420, 7471, 246.1, 7520, 7741, 7760, 7840,
7910, and 7950, respectively - 13 samples.
Of the soil samples collected from Area One, five samples
(BH13-10E, BH14-7.5E, BH15~5E, BH16-7.5E, and BH17-7.5E) were
analyzed for TPH-G, TPH-D, oil and grease, and BTEX. Analyte

concentrations were below reporting limits in samples BH13-10E,

10
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BH14~7.5E, BH15~5E, and BH17-7.5E. However, sample BH16-7.5E
contained 0.970 milligrams per kilogram (mg/kg) of TPH-G, 8.0
mg/Xg of TPH-D, and 0.082 mg/kg of xylenes. Oil and grease,
benzene, ethylbenzene, and toluene concentrations in sample BH16-
7.5E were below reporting limits.

One soil sample (BH13-5E) from Area One was analyzed for
netals. Concentrations of metals detected above reporting limits
are: 15 mg/kg arsenic; 72 mg/kg barium; 0.970 mg/kg cadmium; 130
mg/kg chromium; 2,900 mg/kg copper; 590 mg/kg lead:; 13 mg/kg
mercury; 18 mg/kg nickel; 0.280 mg/kg silver; 10 mg/Kg vanadium;
and 1,700 mg/kg zinc.

Of the soil samples collected from Area Two, four samples,
BH9-7.5E, BH10-5.0E, BH11-5,0E, and BH12-6E were analyzed for
TPH-G, TPH-D, cil and grease, and BTEX. The laboratory
analytical results identified concentrations of 0.620 mg/kg TPH-
G, 1,100 mg/kg oil and grease, and 0.1167 mg/kg volatile organic
compounds (0.0067 nmg/kg toluene, 0.016 mg/kg ethylbenzene, and
0.094 mg/kg xylenes) in sample BH9-7.5E. In sample BH11l-5.0E
analyte concentrations identified are: 9.4 mg/kg TPH-G; 3.7
mg/kg TPH-D; and 0.377 mg/kg total BTEX (0.0087 mg/kg
ethylbenzene and 0.290 mg/kg xylenes). Analyte concentrations
identified in sample BH12-6E are: 15 mg/kg TPH~G; 140 mg/kg TPH-
D; 3,400 mg/kg oil and grease; and 0.4041 volatile organic
compounds (0.0091 mg/kg toluene, 0.075 mg/kg ethylbenzene, and
0.320 mg/kg xylenes). Analyte concentrations were below
reporting limits in sample BH10-5E.

Area Two soil samples which were analyzed for metals are:
BH9-7.5E; BH10-7.5E; BH11-10E; and BH12-10E. Concentrations of
metals detected range from: 3.6 mg/kg to 19 mg/kg arsenic; 70
mg/kg to 440 mg/kg barium; 0.120 mg/kg to 0.260 mg/kg beryllium;
21 mg/kg to 37 mg/kg chromium; 42 mg/kg cobalt; 17 mg/kg to 1,800
mg/kg copper; 3.1 mg/kg to 230 mg/kg lead; 0.064 mg/kg to 9.7

11
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mg/kg mercury; <25 mg/kg to 140 mg/kg molybdenum; 16 mg/kg to 48
mg/kg nickel; <0.250 mg/kg to 0.550 mg/kg silver; 14 mg/kg to 65
mg/kg vanadium; and 38 mg/kg to 1,000 mg/kg zinc.

Of the soil samples collected from Area Three, nhine samples
(BH1-4.5E, BH2-7.5E, BH3-7.5E, BH4-7.5E, BH5-5E, BH6-10E, BH7-
7.5E, BH8~7.5E, and BH9-7.5E) were analyzed for TPH-G, TPH-D,
BTEX and oil and grease, and two samples (BH1-4.5 and BH2-~7.5E)
were analyzed for semi-volatile organic compounds. Samples BH1-
4.5E, BH2-7.5E, and BH3-7.5E (which were collected from the north
side of Area Three) contained concentrations of TPH-G ranging
from 2.1 to 250 mg/kg, concentrations of TPH-D ranging from 1.6
to 2,200 mg/kg, and oil and grease concentrations ranging from
below the reporting limit to 9,100 mg/kg. In addition, xXylenes
were identified in concentrations ranging from 0.078 to 4.4
mg/Kg. Sample BH4-~7.5E contained concentrations of 3.2 mg/kg
TPH-G, 6.1 mg/kg TPH-D, and 0.08% mg/kg Xylenes. Sample BH5-5E
contained 13 mg/kg TPH-G, 43 mg/kg TPH~-D, 270 mg/kg oil and
grease, and 0.399 mg/kg total BTEX. Sample BH7-1.5E contained
130 mg/kg oil and grease. In the remaining samples, analyte
concentrations were below reporting limits.

Semi-volatile organic compounds, including polynuclear
aromatic hydrocarbons (PAHs), were detected in the two samples
collected from Area Three, BH1-4.5E and BH2-7.5E. Sample Ble
4,.5E contained 18 mg/kg fluorene, 4.6 mg/Kg anthracene, and 0L720
mg/kg benzo(k)fluoranthene. Sample BH2-7.5E contained 37 mg/&g
isophorone and 8.3 mg/Kkg anthracene.

Area Three soil samples which were analyzed for metals are:
BH1-4.5E; BH2-7.5E; BH3~7.5E: BH5-5E; BH6-~10E; BH7-7.5E; and BH8-
7.5E. Concentrations of metals detected range from: 1.6 mg/kg to
14 mg/kg arsenic; 48 mg/kg to 330 mg/kg barium; <0.120 mg/kg to
0.160 mg/kg beryllium; 2.2 mg/kg to 42 mg/kg chromium; 6.5 mg/kg
to 480 mg/kg copper; 3.1 mg/kg to 500 mg/kg lead; 0.140 mg/kg to
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19 mg/kg mercury: 16 mg/kg to 78 mg/kg nickel; 15 mg/kg to 57
mg/kg vanadium; and 15 mg/kg to 660 mg/kg zinc.
4.2 Ground-Water Sample Results

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 - three
samples.

. TPH-D by the DHS/LUFT Field Manual method - three
sanmples.

. 0il and grease by EPA Method 5520DF - three samples.

. BTEX by EPA Method 8020 - three samples.

. TDS - one sanmple.

. Salinity - one sample.

. Metals (Antimony, Arsenic, Barium, Beryllium, Cadmium,

Chromium, Cobalt, Copper, Lead, Mercury, Molybdenum,
Nickel, Selenium, Silver, Thallium, Vanadium, and Zinc)
using EPA Methods 7040, 7060, 7080, 7090, 7130, 7190,
219.1, 7210, 7420, 7471, 246.1, 7520, 7741, 7760, 7840,
7910, and 7950, respectively - 3 samples. (These
samples were filtered by the laboratory prior to
analysis.)

The ground-water samples were collected from boreholes BH4,
BH12, and BH16. Sample BH4 contained 74 milligrams per liter
(mg/L) TPH-D, 32 mg/L oil and grease, and 0.00058 mg/L toluene.
In sample BH12 concentrations of 0.570 mg/L TPH-G, 1.4 mg/L TPH-
D, 24 mg/L oil and grease, 0.00053 mg/L toluene, and 0.0073 mg/L
xylenes were identified. Sample BH16 contained concentrations of
0.410 mg/L diesel, 0.0059 mg/L toluene, and 0.0016 mg/L xylenes.
Metal concentrations detected in the three ground-water samples

range from 0.005 mg/L to 5.7 mg/L.
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5.0 SUMMARY AND CONCLUSIONS

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

Petroleum hydrocarbons were identified in only one soil
sample collected from Area One. The petroleum hydrocarbon
concentrations were less than 10 mg/kg. The copper concentration
of 2,900 mg/kg in BH13 exceeds the Total Threshold Limit
Concentration (TTLC) value of 2,500 mg/kg. Although three of the
metal identified in BH13 concentrations detected fall between
Soluble Threshold Limit Concentrations (STLC) and TTLCs, only two
of these samples exceed the STLC values by ten or more times.
Concentrations of 590 mg/kg lead and 13 mg/kg mercury exceed Fen
time the STLC values of 5.0 mg/L and 0.2 mg/L, respectively. 7

Soil samples collected from BH2, located near the winch
house in Area Two, contained elevated concentrations of petroleum
hydrocarbons (greater than one mg/kg of VOC, or 10 mg/kg TPH-G,
or 100 mg/kg TPH-D, or 1,000 mg/kg oil and grease). Of the four
soil samples analyzed for metals, 17 metal concentrations
detected fall between STLC and TTLC values; however, only five of
the concentrations exceed STLC values by ten or more times.
Concentrations of copper identified in samples BH9-7.5E (720
mg/kg) and BH11-10E (1,800 mg/kg) exceed ten times the STLC value
of 25 mg/L for copper. Concentrations of 190 mg/kg lead
identified in samples BH9-7.5E and BH11-10E (230 mg/kg) exceed
ten times the STLC values of 5 mg/L for lead. In addition, the
concentration of 9.7 mg/kg mercury identified in sample BH9-7.5E
exceeds ten times the STLC value of 0.2 mg/L for mercury.

Soil samples collected from BH2 in Area Three contained
elevated levels of petroleum hydrocarbons. Although 25 of the
metal concentrations detected fall between STLC and TTLC values,
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only two of the metal concentrations (480 mg/kg copper and 500
mg/kg lead) identified in sample BH5-5E exceed ten times the STLC
values (25 mg/L for copper and 5 mg/L for lead). In addition,
the semi-volatile organic compounds fluorene, anthracene,
isophorone, and benzo(k) fluoranthene, were identified in two
soil samples (BH1-4.5E and BH2-7.5E).

Preliminary ground-water sampling identified petroleum
hydrocarbons in all of the samples analyzed. TPH-G was only
identified in the sample from BH12 (0.57 mg/L). TPH-D
concentrations detected ranged from 0.41 mg/L in BH16 to 74 mg/L
in BH4. Benzene was not identified at or above the method's
detection limits in any of the samples analyzed.

5.2 Conclusions

Based on the data collected during the field investigatien,
it is Versar's opinion that the primary areas of concern are
petroleum hydrocarbon concentrations in soil that exceed Alameda
County's anticipated clean-up levels established for the western
section of PDDI (Chan, 1992), concentrations of several semi-
volatile compounds, and soils containing a copper concentration

in excess of the TTLC value for copper.

Petroleum hydrocarbon contamination was detected in the
shallow ground water beneath the site. The probable source of
this contamination may be leachate from petroleum hydrocarbons
found in the soils, overlying the water table. However, because
the ground water has no apparent beneficial uses and is not
considered a drinking water source, the petroleum hydrocarbon and
metal contamination is not likely to pose a threat to human
health or the environment.

Petroleum hydrocarbons in excess of Alameda Coﬁnty's
anticipated soil clean-up levels occur in limited vertical and
lateral extent. The predominant contaminants identified were
TPH-D and oil and grease. The exact source of this contamination
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is not known. However, an unregistered UST was discovered in

Area Three and may be a potential source.

Low concentrations of semi-volatile and PAH compounds
(isophorone, fluorene, anthracene, and benzo(k)fluoroanthene)
were detected in Area Three. The source of this contamination

has not been identified.

Copper was detected in a concentration which exceeds its
TTLC value. The location of the source of contamination is
unknown:; however, the contamination may be a result of historic

sand-blasting operations.

16



"e'.s:"l.NC SACRAMENTO

6.0

REFERENCES

Chan, B.M., Alameda County Department of Environmental
Health, Division of Hazardous Materials, January 1991.
Alameda County Department of Environmental Health, March,
1992.

California Code of Regulations, Title 22, Article 3,
Characteristics of Hazardous Waste, Section 66261.24, May
1991.

Central Valley Regional Water Quality Control Board 1991.
Tri-Regional Board Staff Recommendations for Preliminary
Investigation and Evaluation of Underground Tank Site;
Appendix - Reports.

State Water Resources Control Board Resolution Number 88-63,
Adoption of Policy Entitled "Sources of Drinking Water".

Versar, Inc., Fair Oaks, California, June 1991. Site
Investigation Work Plan, Pacific Dry Dock and Repair Yard I,
Eastern Section, Qakland, California.

Versar, Inc., Fair Oaks, California, May 1992. Preliminary

Investigation and Evaluation Report (PIER), Pacific Dry Dock
and Repair Yard I, Western Section, Oakland, California.

17



"e'.s:"l.hlc SACRAMENTO

7.0 APPENDIX
Appendices A thru C comprise the Appendix of this report.
Appendix A. Borehole Logs
Appendix B. Laboratory Analytical Results

Appendix C. Alameda County Flood Contrecl and Water
Conservation District Drilling Permit

18



[P ——— ]
|
¥, ; b S ; ki D >
& 4T, W T (b~ cat 1/ e N ™
Boathouss L b4 Y (]
- saum : L it
. 4 ’Ol;-,.. < - L visla® -
3 P, - & Bt b - y
b 770 g 7 \(‘ N
- & i
run i > Mo i
or . £ p 7 [ gt
S A ) - - e X
“g‘ - : ) o s ./
Y Py . ‘.\!‘,, ~%0, d 1o o S & ¥ £ -
M - N o -
St &/ AN ? LIS MY
L N p
p-*q. \"f}iyd\\\\‘/xf:‘/r S - ) P
. 3 - arh
N ‘\Pimi“-?’L /‘@L & ; : iy 7 .
i “:‘."5 - o | L
“\‘\ S . - " LY gt ot ~er £ ~ iy
. S ", SR 4 > s, et (25 o5
P 3aaal g o e, ~ & 2
SRSNOL S T Sy = f
L ; Mapina 351 3 T\-.‘\ Ssovernment g PACIFIC DRY DOCK
== Pt rng, ¢' YARD 1
| s -, e COAST QUARD) ks - ]
z . the g . . ALAMEDA BANE, 1 [ 2N
m g SR e ~ ~. i a !

SOURCE: USGS TOPO 1959

Scale (miles)

o™ 2 e = s

0 0.25 0.50

Site Location

Project No. 7703.27

Pacific Dry Dock Yard I - Eastern Section
Qakland, California

Figure 1

Versar Inc.




Production /
Office
Docking Area I ’}TI
' E
/ E
M
w | B
§ A
R
g Marine L c
. inch
4 Railway tHouse D
2. No. 1 Y E
= R
O
Marine
Railway
No. 2 .
Paint
o 0 Storage
oo ol | I__ g
‘ Site Boundary |
. - = = = =
‘Appreximate Scale . )
ﬂ;"o Site Layout Figure 2
. Pacific Dock Yard I - Eastern Section
Project No. 7703.27 DryOakland, California Versar Inc.




------_ug-,,,w

|

BH{7 @
N\
AREA NO. 1 _
Production
Office T
Docking Area o H
E
BHIS BH.M g[
| BH13 o B
A
c
Marine
AREA NO.2 . inc A
G Z/ rH giﬂ‘fay BHI21®House D
: - E
R
1Py 71" 0
Bgll Bgc B}:Q
Marine
/% 2 /60 £ PP Railway
7/ d No. 2 i
Paint
o ° ) Storage
BH3 10{2 BHI
BHZ
% ¢
ols BH7
® L
® : Borehole Location BHS BHS
@ Ground-Water Sampling Location AREANO.3
%(} Preliminary Investigation Soil Sampling Fioure 3
oo T and Ground-Water Sampling Locations g
. i k - s i
Project No. 7703.27 Pacific Dry()';?dcangmga}ifofm?’s;em Section Versar Inc.




BH17 ‘0\

., Production

- Office
Docking Area | AREANO: T
. BH16 H
E
/ BHS BHI4 1%1
l Hi3 o B
A
. R
ARFA NO.2 Marine Hine ¢

Railway BHI2

No. 1 °\lHouse D
. —D’ E
R
< 0

° BH10 B

BH11 Marine
Railway *
No. 2 .
B Paint
oo o o A Etorage
3 — T By
BH2
H4

BHS BH7

B BHS

B AREANO.3 c

Approximaie scale
0&;0:::;00 Cross-Section Lines-of-Reference Figure 4
Feet S
: Pacific Dry Dock Yard I - Eastern Section
Project No. 7703.27
! Oakland, California Versar Inc.




BASIC SYMBOLS SYMBOLS FOR COMPOSITE SOILS OTHER DESCRIPTIVE SYMBOLS
%4 Sand (SW, SP) 2] Sandy Clay (SO) »u| Contains Shells
7 ELEL - '
/é Clay (CH) ] Sandy Silt (SM) E Boulders
E Angular Gravel (GW, GP) Gravelly Silt (GM) @ Fill
Sit (ML, MH) Clayey Silt (ML) Rock (unclassified)
++| Rounded Gravel (GW, GP) :";,* Sandy Gravel (GW, GP) Sandstone
i -
] peax(m Organic Sand (MH) =={ Shale
Organic Clay (OH) @ Chalk
Clayey Sand (SC) E Limestone
l Silty Sand (SM) 27 Dolomite
iy Cl Spent Sandblasting
Gravelly Clay (GC) Material
Silty Clay (CL, OL)
Gravelly Sand (GW, GP)
plubaf  Organic Siit (OH, OL)
No Scale Graphic Representation of Standard Symbols for Soil Types Figure 5
i ' Pacific Dry Dock Yard I - Eastern Section B




Dgpth ) A BH BH! A'
A ravelly Sand Gravelly Sand Sandy Gravei Oround Surface
[l 25+ ..
Silty Clay Silty Clay i
I 5.0— ’ Clayey Sand &2
% ’
Sandy Cla
Clay y Clay
7.5 1z
1 silty Clay
10.0— Silty Clay
Vertical Exaggeration: 20 times X First Ground Water Encountered
~ See Figure 5 for Soil Legend
o Approximaie B
Horizontal Scate: 1in=150ft Subsurface Cross-Section A-A' Figure 6
Vertical Scale; 1in=2.5 {1}
. Pacific Dry Dock Yard I - Eastern Section
Project No. 7703.27 . .
ject o Oakland, California Versar Inc.

e



Dgpth () BH4 BHS5 BH6 B
] ay b0 7 < Ground Surface
:i::: Gravelly f; Silty Clay
s Sand 7 |
5 # %
g oo Y
.t“ ié _/(
2.5 74 Sandy w )
: .. %
% Clay A Clayey
5 5": Sﬂt /
g /
s s
it )
:f‘i /
1 /
5.0— . v 7t
444 Silty H: ;5 Sandy Silt
Sand i1 o
A z
: % é
% g kS
75 v 1= = ‘
S . i sily sand
i35 5
4 =
Clay }E. :::
10.0~ ’/’j Bz
i
i
Vertical E on: 104 37 First Ground Water Encountered
ertical Exaggeration: 10 times ~ SeeFigure 5 for Soit Legend
i Approximate , T ,
Horizontal Scale: 1in=25ft Subsurface Cross-Section B-B' Figure 7
Vertical Scale: 1in=251t
: Pacific Dry Dock Yard I - Eastern Section
Pr No. 7703.27 . . .
oject No. 770 Oakland, California Versar Inc




B o s rr——————————————

BHS8 c
Gravelly Sand % Ground Surface

N R A NN

75— I~ X
=
E Clayey Silt Clayey Sand
e
g
i
10.0 i
7 Cla
110 / y
Vertical Exaggeration: 20 times SZ First Ground Water Encountered
= See Figure 5 for Soil Legend
1. Approximate , ) _
Horizontal Scale: 1in=50ft Subsurface Cross-Section C-C' Figure 8
Vertical Scale: 1in=2.5ft
. Pacific Dry Dock Yard I - Eastern Section
Project No. 7703.27 . .
oject No. 7703.2 Oakland, California Versar Inc.

R



7.5

Silty Clay

10.0—

11.0 -

Vertical Exaggeration: 20 times

o BH16 BH15 BH12 D
] %é Sand ‘[221 Sand E Silty Sand Ground Surface
i 2 i
":3,5 Silty Sand Sandy Silt
% e
]2 i <z
2.5 == = |
No Recovery
No Recove:
very No Recovery |{
5.0 ¥

71 Silty Clay

AR AR AR AN T

R R

Sandy Silt

57 First Ground Water Encountered

= See Figure 5 for Soil Legend
ApproXifiate .
Horizontal Scale: 1in=250ft Subsurface Cross-Section D-D' Figure 9
Vertical Scale: 1in=2.5ft
. Pacific Dry Dock Yard I - Eastern Section
Project No. 7703.27 Oakiand, California Versar Inc.

D S S TI—




Production
1 Office
. 25 30| @ T
Docking Area 7.5 >1000|BHI16 H
100 960 E
E
[ 50 2.5{BHI3 s 25 31 B
7.5 2.5 <o 32 50 45 A
100 4 15 15 75 MR
. . 0
Marine  Hod C
AREA NO.2 Rail Winc A
anuway __BHI2I® [House D
No. 1 25 3 ) E
2.5 0 6.0 7 R
50 600 30 9 10.0 5;5 0
100 200 |g 100 4 o ®R5 5
BHil Marine 50 100
2.8 Ol Raﬂway 100 IOO‘
5.0 44 No.2 .
7.5 400 Paint
o 180 100 25 0 Storage
o ® 50 >1000} @
BH3 BI.-I2 100 12|BHI
\ o |3 6230 35 2
25 25 BH4 :’;2 2 1000 50 420 o 55
50 >1000 . .
7s ” 2 100 250 75 >1000 7 150200
10.0 TR
@ Location of boreholes X 71 @ ®i50 o0
BHG6 BH8i75 o
Depth of Sample  Maximum Head Space 5.0 g 0o 0
(feet) Measurement {ppm) 15 >4 AREA NO.3
10 10.0 >1000
G . .
Volatile Organic Compounds Figure 10
M , Headspace Analysis
: Pacific Dry Dock Yark I - Eastern Section V I
. T703.27 . . ersar Inc.
Project No Oakland, California




il
(o387,
.9
Production
Area No.l \ Office
Docking Area @
BH16
_— 0.970/7.5
ND /10_6\ BHi4
BH15 ND/7.5
Xa ND/5.09 @ |
\ Appreéximate Scale
/ \ T 0 50 100
Marine — H |
Area No. 2 Railway EH12 ) h2x 3
Neo. 1 15/8.0 | |Winch 1
— House E l
BH10 M ;
ND/5.0  {—BHS9 B 2
BH11 e #|| oe20/75 A :
9.4/5.0 @ R LEGEND: |
Marine c ——
\ §::h;ay // g 2.4/4.5 = Milligrams per Kilogram/Depth in Feet.
= Paint E |
OOOO o | G Jg— o Storage R ND = Not Detected
( 2.1/7.5 @ BH1 \ 0
BH4 BH2 2.4/4.5
B 27,5 250,/7.5
@ 7 @
BH5 ND/7.5 i
13/5.0
Bits sug @
ND/10.0 ND/7.5 |
. Area No. 3 Samples Collected: March 23 and 24, 1992
REVISIONS ! Pacific Dry Dock Yard 1
L .
; X . Eastern Section
ITEM I DATE BY |APPR, V’BI‘SE{I‘ II}.C. QRAVN v Sierra Hi—Tech Oakland,California
| scal: As Shown TITLE:
. ! ] e CREDYAPPROVED Total Petroleum Hydrocarbons
5330 Primrose Drive, Ste.228 . (as gasoline)in Soils
| Fair Oaks, California,95628 parer April, 1992 TR
| Telephone: (916) 962-1612 7703.27 Figure 11




il
@ BH17
ND/7.5 producti
rodquctiion
Area No.1 \ Office
Docking Area 7]
BH16
BH13 8/7.5
BH14
ND 10&
/ BHi5 ND/7.5/
ND/5.09 @ _
=== _\ Approximate Scale
/_ \ T 0 50 100
Ma_rine T H ‘
Area No. 2 nglwlray ?I: 356 ? Fineh F J
—{ House E !
BH10 M |
ND/5.0  }—BH9 B
BH11 ND/7.5 A |
3.7/5.0@ @ / R LEGEND:
Marine C —_—
i A
\\ ﬁ?,fh?y // D 1.6/4.5 = Milligrams per Kilogram/Depth in Feet
o — = Paint E |
OO o L P4 ® BH3 ° Sto\rage R ND = Not Detected
( 100/7.5 @ BHL 0
BH2 6/4.5
@ BH4 1. .
6.177.5 2200/7.5
] BH7 @
~BH5 ND/7.5
43/5.0
BI?G pas @
ND/10.0 ND/7.5
Area No. 3 Samples Collected: March 23 and 24, 1992
REVISTONS Pacific Dry Dock Yard 1
: . ) : Eastern Section
ITEM [DATE BY |APPR. Versar Inc  DRAWN BY) Sierra Hi—Tech Oakland California
scale: As Shown TITLE:
_ CHECKED/APPROVED Total Petrc?leum .Hydr(ljcarbons
5330 Primrose Drive, Ste.228 — . 52 (as diesel) in Soils
Fair Oaks, California 95628 pater April 199 -
Telephone: (916) 962—-1612 7703.27 Figure 12




ya
[ ® Ly
7.5
Area No.l \ Production
) Otfice
Docking Area e
BH16
BH13 ND/7.8 BHI4
ND/10.0
/ / BELS ND/7.5/
ND/5.09 @
~ Approximate Scale
/ . \ T 0 ' 50 100
Marine m H ‘
Area No. 2 Railway BH12 @ E
No. 1 3400/6.0 | | Winch
L House E ‘
BH10 M
ND/5.0 | BH9 B
BH11 ./ 1100/7.5 A
ND/5.0@ R LEGEND:
Marine c =
\ Railway A .
K No. 2 y p 310/4.5 = Milligrams per Kilogram/Depth in Feet.
0 O — = Paint E
0°0 O | 7 ® BH3 Storage R ND = Not Detected
ND/7.5 BH% BH1 \ 0
@ BH4 310/4.5
ND./7.5 9100/7.5
o5 s
270/5.0  porklift 130/7.5
® Storage
BH6E Area BH8 @
ND/10.0 ND/7.5
Area No. 3 Samples Collected: March 23 and 24, 1992
REVISIONS ! ! Pacific Dry Dock Yard 1
- Eastern Section
ITEM BY . ' i P — . .
DATE APPR Versar Inec. DRawN 31 Sierra Hi—Tech Qakland California
staler As Shown TITLE:
5330 Pri Dri Ste.228 | CHECKED/APRROVED TFtal Pletl'oéeum Hy?rocarbons
5 rimrose Drive, e. —— - as oil and grease} in Soils
Fair Oaks, California 95628 paTer  April 1992 — |
Telephone: (916) 962-1612 " v703.27 |Figure 13




ITEM [DATE

i N
[ @BpH17
B=ND/7.5 !
Area No.1 T=ND/7.5 Production
ea No. E=ND/7.5 Office [
X=ND=7.5 |
B=ND/7.5
Docking Area @ T=ND/7.5
N BH16 E=ND/7.5
X=0.082/7.5
B= ND/10.0
T= ND/10.0 BH14)B=ND/7.5
ARS8 N mmee o1
— : B= ND/5.0 X:ND"'?- 5 Approximate Scale
T= ND/5.0 [\ X=ND=7. )
E= ND/5.0 \ T 0 ° 50 100
- Marine X= ND/5.0 H
Area No. 2 Railway BH12 ® E
No. 1 B=ND/6.0 Winch
T= 0.0091/6.0 -{ House E
E=0.075/6.0 M
B= ND/7.5 A
BH1l @ e %BE%}){J/ﬁo @/ T= 0.0067/7.5 R LEGEND:
B=ND/5.0 —— Marine ¢~ \p//2' E= 0.016/7.5 [ Snichhhinb S
\ T=ND/5.0 Railway _ v /5- 0 ) X= 0.094/7.5 A |
E=0.087/5.0 ——\ No. 2 _ : 2.4/4.5 = Milligrams per Kilogram/Depth in Feet
N X=0.290/5.0 - X= ND/5. / D |
o) = B=ND/7.5 =J e : ND = Not Detected
OOO O l_ ) BHS3 T= ND/7,5 BH1 Drage- R = o etecte
[ E= ND/7.5 @ BHR ‘\—— B= ND/4.5 0 B=Benzene
X= 0.078/7.5 B=ND/7.5 T= ND/4.5 T=Toluene
@ BH4 T=ND/7.5 E= ND/4.5 E=Ethylbenzene
0.012/5.0 | [BHS ~ B=ND/7.5 E= Eﬁ-% X=0.099/4.5 X=Xylenes
< 0.0066 /5.0 /,@ T= ND/7.5 =®A/0S BH7@~—_| B=ND/7.5
X ND/5.0 y E= ND/7.5 2= ND/7 5 -
~ 0.380 /5.0 — X= 0.089/7.5 E= ND/7.5
ND/10.0 BHS BHS X= ND/7.5
ND/10.0
ND/10.0 . B=ND/7.5 — ‘,
ND/10.0 Area No. 3 E:_-_ ggﬁgg Samples Collected: March 23 and 24, 1992
X= ND/7.5 ;
REVISTONS Pacific Dry Dock Yard 1
- : : Eastern Section
BY [APPR. IRAWN BYs  Sierra Hi—-Tech Oakland Californisa

Versar Inc. -

5330 Primrose Drive, Ste.Z228
Fair Oaks, California 95628
Telephone: {916) 962-1612

scALlEe As Shown

TITLE:

DATE:

CHECKED/APPROVED

April 1992

Volatile Organic
Compounds in Soils

JOB NOi

7703.27 Figure 14




i
[ @zH17
Production
Area No.l \ Office
Docking Area L)
BH16
BH13 —\ /
BH14 )
: BH15 4 °
kf Approximate Scale
N
\ T 0 50 100
Marine — H :
Area No. 2 Railway E
No. 1 BH12\®) winch
{ House E
5 (ot 2 thenswe
(I ot h P
A n
BH10 ¢ .
fille -8 @/ R LEGEND: ngq e
Marine E _—
Rail f
\ Nzl, ‘Qay // D 2.4/4.5 = Milligrams per Kilogram/Depth in Feet.
= Paint E
0945 ] g Storage R ND = Not Detected
0 0 O @ BH3 BH1 @ \
[ BH2 @ 1=ND/4.5 0 1 = Isophorone
=37/7.5 F=18/4.5 F = Fluorene
@ BH4 F=ND/7.5 A=4.6/4.5 A = Anthracene
A=8.3/7.5 B=0.720/4.5 B = Benzo{k)fluoranthene
@ B=ND/7.5 P
BHS o BH7 B
@
BH6 B%B ;
Area No. 3 Samples Collected: March 23 and 24, 1992
REVISIONS Pacific Dry Dock Yard 1
: : Eastern Section
ITEM [DATE BY |APPR. Versar Inc DRAWN BY:  Sierra Hi—~Tech Oakland California
) SCALE: As Shown TITLE:

5330 Primrose Drive, Ste.228
Fair Oaks, California 95628

Telephone: (916) 962—-1612

CHECKED/APFROVED

Semi—Volatile Organic
| Compounds in Soils

BeTE:

April 1992

JOB N ]

7703.27

f Figure 15




T

H

E

E

M

B

A

R

g Approximate Scale
D 0 i 50 100
B '

R

0

LEGEND:

480/5 = Milligrams per Kilogram/Depth in Feet.

ND = Not Detected

TTLC

Cu=Copper 2500

ol
[ @ BHi7
Production
Aree No.1 \ office
Docking Area ®
BH1S BHiS
Cu=2900/5
/ BH14 /
BH15 Py ®
/ Marine 1 \
Area No, 2 Railway BHIZ |o
Neo. 1 Winech
.— House
]
BH10
BHI1 o Py ./
Marine
\ Railway /
\ No. 2 y,
o — = Paint
O | Storage
o O BH3
o @ BHZ @ BH1 @ \
@ BH4
L BH7 @
BHS5 )
@
BHS BES @
Area No. 3

Samples Collected: March 23 and 24, 1992

REVISIONS

ITEM

DATE

BY

APPR.

Versar Inc.

5330 Primrose Drive, Ste.228
Fair Oaks, California 95628
Telephone: (916) 962-1612

Pacifiec Dry Dock Yard 1

DRAWN BY:

Sierra Hi—Tech

Eastern Section
Oakland California

] TITLE:
Stater As Shown Copper Concentration exceeding
CHECKED/APPROVED TTLC in Soil
pe7er  April 1992
JOB N .
7703.27 Figure 18




— —
Production
Area No.1 \ Office
BH16
G=
Docking Area D=§.Ia)110
0&G=ND
B=ND -
T=0.0059
/ E=ND
X=0(.0016
/ Marine — \
Area No. 2 Railway BH12
No. 1 G=0.570 Winch
D=1.4 . House
0&G=24
B=ND
T=0.00053-
E=ND
. X=0.0073
Marine
\ Railway /
No. 2
\ /
o = Paint
~ S
OO o r (r to‘rage
BH4
=ND
| D=74
0&G=32
B=ND
T=0.00058
E=ND
X=ND
\ Area No. 3

o mEOUPbadIER HEDOH
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0 © 50 100

|
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Samples Collected: March 23 and 24, 1992
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Table 1

Laboratory Analytical Results for Soils
(Organics)

Pacific Dry Dock and Repair Yard 1
Oakland, Cslifornia

Total Petroleum Hydrocarbons® 0&G Hydrocarbons® volatile Organies®

Sampte Sample Sample
Rumber Depth Collection Gasoline Diesel 0il and Grease Benzene Toluene Ethylbenzene Xylenes

(feet) Date (mg/kg)' (mg/kg) (ma/kg) {mg/kg) (mg/kg)  Cmg/kgd  (mg/kg)
BH1-4.5E 4.0-4.5 03/23/92 2.4 1.6 L3 [1] <0.005 <0.005 <0.005 0.099
BH2-7.5E 7.0-7.5 03723792 250 2,200 9,100 <0.28 <0.26 <0.3 L4
BK3-7.5E 7.0-7.5 03723/92 2.1 100 <50 <0.005 <0.005 <0.005 0.078
BH4-7.5E 7.0-7.5 03/23/92 3.2 6.1 <50 <0.005 <0.005 <0.005  0.089
BH5-5E 4,5-5.0 03/23/92 13 43 270 0.012 0.0066 <0.005 0.380
BH&-10E 9.5-10.C 03/23/92 <0.5 <i.0 <50 <0.005 <0.005 <0.005 <0.015
BH7-7.3E 7.0-7.5 03723792 <0.5 <1.0 130 <0.005 <0.005 <0.005  <0.015
BH8-7.5E 7.0-7.5 0372392 <0.5 <1.0 <50 <0.005 <0.005 <0.005 <0.015
BH9-7.5E 7.0-7.5 03/23/92 0.620 <1.0 1,100 <0.005 0.6067 0.016 0.094
BH10-5E 4.5-5.0 03/24/92 0.5 <1.0 <50 <0.005 <0.005 <0.005 <0.015
BH11-50E 4.5-5.0 03/23/92 9.4 3.7 <50 <0.005 <0.005 0.087 0.290
BH12-6E 5.5-6.0 03724792 15 140 3,400 <0.0056 0.0091 0.075 £.320
BH13-10E 9.5-10.0 03724792 <0.5 <1.0 <50 <0.005 <0.005 <0.005 <0.015
BH14-7.5E 7.0-7.5 03/24/92 <0.5 <1.0 <50 <0.005 <0.005 <0005 <0.015
BH15-5E 4.5-5.0 03/24/92 <0.5 <1.0 <50 <0.005 <0.005 <0.005 <0.015
BH16-7.5E 7.0-7.5 03724792 0.970 8 <50 <0.005 <0.005 «0.005 0.082
BH17-7.5E 7.0-7.5 03724792 <0.5 <1.0 <50 <0.005 <0.005 <0.0685 <0,015

' DHS/LUFT Manual Method
* EPA Method 5220EF

* £pA Method 8020

* Mitligrams per kilogram

"e' .s :" I.NC. SACRAMENTO



Table 2

Laboratory Analytical Results for Soils
(Semi-volatile Organics)!

Pacific Dry Dock and Repair Yard I
Eastern Section
Oakland, California

Sample
Sample Sample Collection
Number Depth Date Isophorone Fluorene Anthracene Benzo(k)fluoranthene
(feet) (mg/kg)’ (ma/kg) (ma/kg) (mg/kg)
BH1-4.5E 4.0-4.5 03/23/92 <0.330 18 4.6 0.720
BH2-7.5E 7.0-7.5 03/23/92 37 <0.330 8.3 <0.330

' EPA Method 8270

* Witligrame per kilogram

"e' .s "' I.NC. SACRAMENTO



Table 3

Laboratory Analytical Results for Soils
(Metals)

(Page 1 of 2)
Pacific Dty Dock and Repair Yard I

Eastern Section
Oakland, California

Sample Number BH{-4.5E BH2-7.5€ BH3-7.5E BH4-7.5E BH5-5E BH6-10E BH7-7.5E
Analyte Depth (feet) 4.0-4.5 7.0-7.5 7.0-7.5 7.0-7.5 4.5-5.0 9.5-10.¢ 7.0-7.5
Collection Date 03/23/92 03/23/92 03/23/92 03723/92 03/23/92 03/23/92 03/23/92

Antimony <11 <11 <11 <11 <11 <11 <11
Arsenic 10 3.4 3.4 4.7 14 3.9 4.3
Barium 65 48 48 <25 330 <25 80
Beryllium <0.120 <0.120 <0.120 <0.120 0.180 <0.120 <0.120
Cadmium <0.25¢ <0.250 <0.250 <0.250 <0,250 <0.250 <0.250
Chromium 2.2 18 27 12 37 21 27
Cobalt <12 <12 <12 <12 <12 <12 <12
Copper 40 14 22 8.8 480 6.5 24
Lead 3.3 3.1 <2.5 <2.5 500 1 6.6
Mercury 1.9 0.770 0.57C 0.150 0.410 0.150 0.200
Molybdenum <25 <25 <25 <25 <25 <25 <25
Nickel <7.5 28 35 18 78 16 42
Selenium <0.120 <0,120 <0.120 <0.120 <0.120 <0.120 <0.120
Silver <0.250 <0.250 <0.250 <0.250 <(,250 <B.250 <0.250
Thaliium <3.9 <5.9 <5.9 <5.9 <5.9 <5.9 <3.5
vanadium 28 18 20 i5 57 3t 33
Zinc 120 21 31 15 650 k]| 39

* ALl results reported in milligrams per kilogram

? Results listed in bold type exceed Total Threshold Limit Concentration (TTLC)

"e'.s:":NC SACRAMENTO



Table 3

Laboratory Analytical Results for Soils
(Metals)

(Page 2 of 2)
Pacific Dry Dock and Repair Yard 1

Eastern Section
Cakland, California

Sample Number 8HE-7.5E BHY-7.SE BHI0-7.5E BK11-10E BR12-10E BH13-5E
Analyte Depth (feet} 7.0-7.5 7.0-7.5 7.0-7.5 9.5-10.0 2.5-10.0 4.5-5.0
Collection Date 03723792 03/23/92 03/24/92 03/24/92 03724792 03/24/92

Antimony <13! <11 <11 <t1 <11 <11
Arsenic 1.6 13 3.6 19 6.6 15
Barium 78 76 82 440 70 72
Beryllium 0.160 <0.120 0.138 0.260 0.120 <0.120
Cadmium <0.250 <0.250 <0.250 <0.250 <0.250 0.970
Chromium 42 25 28 37 21 130
Cobalt <12 <12 <12 42 <12 <12
Copper 45 720 22 1,800 17 2,900°
Lead 24 190 3.1 230 <2.5 5%0
Mercury 0.140 9.7 0.130 0.120 0.054 13
Molybdenum <25 <25 <25 140 <25 <25
Kickel 59 45 48 16 48 18
Selenium <0.12 <0,12 <0.12 «<0.12 <0.12 <0.12
Silver <0.250 <0.250 <0.250 0.550 <0.250 0.280
Thatlium <5.9 <5.9 <5.9 5.9 <5.9 <5.9
vanadium 36 40 25 €5 t4 10
Zine 95 340 38 1,000 41 1,700

* AlL results reported in milligrams per kilogram

* Results listed in bold type exceed Total Threshold Limit Concentration (TTLC)

"e' .s :" :UC. SACRAMENTO



Table &

Laboratory Analytical Results for Water
{Organics)

Pacific Dry Dock and Repair Yard I
Eastern Section
Oakland, California

Total Petroleum Hydrocarbons® 086G Hydrocarbons® volatile Organics®
Sample Sample
Nunber Cotlection Gasoline Diesel Gil and Grease Benzene Toluene Ethylbenzene Xylenes
Date {mg/Ly* {mg/L) (mg/L) (mg/L) (mg/L) {mg/L) (mg/L)
BHé 03724/92 <0.05 74 32 <0, 0005 0.00058 <0.0005 <0.0015
BH12 03/24/92 0.570 1.4 24 <0.0005 0.00053 <0.0005 0.0073
BH16 03/24/92 <0.05 0.410 <5 <0.0005 0.0059 <0.0005 0.0016

' DHS/LUFT Manual Method
* EPA Method SB20EF
* EPA Method 602

* Milligrams per liter

"e' .sa" ;lc. SACRAMENTO



Table 5

Laboratory Analytical Results for Water
{Metals)

Pacific Dry Dock and Repair Yard I
Eastern Section
Oakland, California

Analyte Coliection Date B4 BH12 BH16
Antimony 03/24/92 <0.200° <0.200 <0.200
Arsenic 03724792 0.061 0.011 <0.005
Barium 03/24/92 6.9 <1.0 5.7
Beryllium 03724792 0.0085 <0.005 0.005
Cadmium 03/26/92 <0.010 <0.010 <0.010
Chromium 03724792 1.4 0.180 1.2
Cobalt 03/24/92 <0.5 <0.5 <0.5
Copper 03724792 4.3 0.30 0.82¢
Lead 03724792 3.5 <0.10 0.640
Mercury 03724792 0.093 0.015 6.10
Mol ybdenum 03/24/92 <t.0 <1.0 <1.0
Nickel 03724792 2.1 0.37 1.9
Selenium 03/24792 <0,005 <0,005 <0.005
Silver 03724792 <0.01 <0.01 <0.01
Thallium 03/24/92 <0.15 <6.15 <0.15
Vvanadium 03724792 1.4 0.230 1.0
Zinc 03724792 5.3 0.270 2.0

' ALl results reported in milligrams per liter

"e' .s :" ;IC. SACRAMENTO
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Table 6

Laboratory Analytical Results for Water
(Dissolved Phase}

Pacific Dry Dock and Repair Yard 1
Eastern Section
Oakland, California

Sample
sample Collection Total Dissolved
Number Date Solids Salinity
(mg/L)! ppt?
BH4& 03724792 370 3

! Milligrams per Liter

? parts per trillon

Wersar. ...
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Borehole Logs



DRILLING LOG
Job Number 703 27
Project __ PDO L & Sketch Map N
Location ___ I | ~Ea5* e, Pty 7! ,
Borehole Number __B#H!— = im__. & i -E
Date Drilled _ e 2 /2 3/.72 - :
Contractor Prw €y rmyst ,
Drilling Method _* 2\ 2 '
Driller » e 1) i
Hole Diameter o
l.og By [ INY T,
Total Depth 1yl
S ..
n 3 Sample Description
~ls3l 5 E 2 % (Soil or Rock Type, Color, Grain Size, Sorting,
Sl S Tl o8 Roundness, Plasticity, Moisture Content, Trace
s 9 & = Materials, Odor, Staining, Trace Gas Readings)
S<& =8 3 =
7
"y Cfu() To | iueh
&P f
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DRILLING LOG
Job Number 7703 .27
Project Pac, (‘_ir c I2py The & #Hogeri o Sketch Map
Location LA 5 Ke ' l
Borehole Number _ T4 2- & - AWl
Date Drilled S-22-92 | -
Contractor Bous e ¢ o e i .
Drilling Method Lore X B H A - 2
Driller Mijte M
Hole Diameter R
Log By bLoceimec g,
Total Depth 7.8
0 % Sample Description
a2 o Z
o338 § = E n (Soil or Rock Type, Color, Grain Size, Sorting,
Sle sl oxl S Rounc_iness, Plasticity, Moisture Content, Trace
Slgel 29V & = Materials, Odor, Staining, Trace Gas Readings)
2 =8 3 32
&f
0 27,{-{." A’(fﬂm/?’ §(4,/(C [l Mnj.p;fe;j‘ 57./'? b./‘f) n,_)(/_g 7y !/ a
élo jftf, el )
2’5 ;H.'/ /-/"-th(/fi/ ‘;’QV?J 0(/‘“l/ owaufg¢m g;n?,d/mr. Xie 9-
rie (0% Cinea 4)% med 0% coarsse Heo o 5uls To Yo e
2y cl ey hvin silly clay 7, shel €
o ¢ Y Y LIST, She P A
v Y Hod Pqur/c, er’hﬁ oo ,'{)%51‘&[(5 7 L/2‘0
( Ab!nic-fff-wb-d‘(a
7.5 ZE‘( cl Lorry <lay Loa)p[nrffc Lopyd s crf 5¢,gr/§fa,g5_g.6ul /000
Shells otly w s7rormg odos~
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DRILLING LOG

Job Number 7705 27

Project __ Yo cifre Dty Do goa Regn co Sketch Map ()’\
Location ____ [Fus/ Side X Ik {
Borehoie Number __KH 3~
Date Drilled T 2R

Contractor Ppwr 2/ Co/E Ge
Drilling Method ___tg mais » Carc A Bz
Driller Miig, Ay
Hole Diameter 214
Log By Lo f8leince “C
Total Depth ___70” x B¥S
5
" b= Sample Description
a2l o 2
38 58 8| = (Soil or Rock Type, Color, Grain Size, Sorting,
S| Sx Y S Roundness, Plasticity, Moisture Content, Trace
Sisal x99 o - Materials, Odor, Staining, Trace Gas Readings)
Ao 8 sy T =
alax] mal = =
o 2%9 s Phalll Sur€ w Qdgulas 205 brn auls Jor
2.¢ Q‘f/ &f 442 u&[/'(/ samd. oé.H/ owelrin . _deaals s ffr;hf'vﬂgw
e 18 % Cines HOYe Med 10% coarst Go% suls To YA
g el 5.7y clay med seey w 20 % somd ¢ skell Cyags
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by capiing LTy clay a7 2.0 / pigd _ﬂ/&s?’fc

W Tan W Sbell Crags
End ofy hole ar 10’




DRILLING LOG
Job Number __ 2703 27
Project _ fhriGe vy ol o pe fopacr Sketch Map
Location Eall oot X Brrs
Borehole Number ___ & /7Y
Date Drilled Te23-92
Contractor Boct 7 prr e foe w B2
Drilling Method __ A4ty Cor e
Driller [Fiite AL
Hole Diameter > L B3
Log By L fCleraetfiy
Total Depth (o’ { R ky
" :§ Sample Description
n 2 @ =2

szl 5 _?5’ 5 ‘uz (Soil or Rock Type, Color, Grain Size, Sorting,

& § st O x t S Roundness, Plasticity, Moisture Content, Trace

23 9 3 = Materials, Odor, Staining, Trace Gas Readings)

S8 =8 =2 =
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DRILLING LOG
Job Number 7 703,2 /7

Sketch Map
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Borehole Number __ G4 g
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Date Drilled _0.3232 /92

Contractor Fowey (ny €

Drilling Method _Core 53
Drilier ___p.¥e A Y
Hole Diameter ___ = .
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@ '-g Sample Descpiption
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DRILLING LOG
JobNumber 7 3, 27

Project _faui€c Qury Docld ovrd Repaar Sretch Map N
Location a7 srale | % 8tef
Borehole Number __{$/4 4 7
Date Drilled S o241 i
Contractor Oowrdorc | « Btz
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Total Depth 1o ! f « Bliy X RS X Big
S ..
@ .§ Sample Description
5 & . .
=53 § {_;’ 2 % (Soil or Rock Type, Color, Grain Size, Sorting,
S Sxl 8 Roundness, Plasticity, Moisture Content, Trace
Sls 8 3 o B = Materials, Odor, Staining, Trace Gas Readings)
Sl<&| 58 3 =
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5 DRILLING LOG
Job Number 7703: 27

Project _ Pa ¢, e Dry Doc K avd e pa i Sketch Map N
[Dcaticm Eaji” 5’5(! X G Lt }{ @H?
Borehole Number BN 7
Date Drilled =28 -9 7
Contractor Pocpesrtove G
Drilling Method amme s £o/T
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DRILLING LOG
Job Number 773—?: 27
Project PrctGe Dy Dock picd ﬂﬂ,ﬂqtu“ Skétch Map FTHP XI N
Location Easr s1de 7 - X Pk
Borehole Number 57 % A
Date Drilled 3~24-92
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Drilling Method Mo mer (ore
Driller Myre
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5 —
a e Sample Description
(= o =2
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DRILLING LOG
Job Number (703 .27

Project ___Pacific Dy Docidand Legaw | Sketch Map gert | N
. Location e %wu. A £k
Borehole Number N9 ,
Date Drilled Z-29-92 — ‘L—*———--——~—.J
Contractor Hyedprcovt R fla.!
l Drilling Method __idamene s Cor €
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2 = I o .
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DRILLING LOG
Job Number 270 3.7

Location

Borehole Number
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Sketch Map Vi
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DRILLING LOG
Job Number 70T 2D Q
3 . -
Project Foaetfoe Dhrv oce T o o0t paiy Sketch Ma , f .
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DRILLING LOG
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Laboratory Analytical Results



Trace Analysis Laboratory, Inc. Telephone (610) 763-6960
3424 Investment Boulevard, #8 * Hayward, California 94545 Facsimile (510) 783-1512

o
it

e

------
-------

April 10, 1992

Mr. Lawrence Kleinecke

Versar, Inc.

5330 Primrose Drive, Suite 228
Fair Oaks, California 95628

Dear Mr. Kleinecke:

Trace Analysis Laboratory received thirty five soil samples on
March 23, 1992 for your Project No. 7703.27, PDDI-£ (our custody
10og number 1928).

These samples were analyzed according to your chain of custody.

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,

TR

Jegnifer-Pekol
Project Specialist

Enclosures

Founding Member of the Association of California Testing Laboralories
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' Trace Analysis Laboratory, Inc. Telephone (510) 783-6960
. 3423 investment Boulevard, #8 * Hayward, California 94545 Facsimilg {510) 783-1512
=E=F. LOG NUMBER: 1928
- DATE SAMPLED: 03/23/92
l DATE RECEIVED:  03/23/92
DATE EXTRACTED: 04/01/92
DATE ANALYZED: 04/07/92 and 04/08/92
i DATE REPORTED:  04/10/92
CUSTOMER: Versar, Inc.
. REQUESTER: Lawrence Kleinecke
' PROJECT: No. 7703.27, PDDI-E
| Sample Type: Soil
BH1-4.5E BH2-7.5E BH3-7.5E
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units Lration Limit tration Limit tration Limit
DHS Method:
Total Petroleum Hydro- )
carbons as Diesel ug/kg 1,600 1,000 2,200,000 32,000 100,000 1,000
BH4-7.5E BH5-5E BH6-10E
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 6,100 1,000 43,000 1,000 ND 1,000

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

Founding Member of the Association of California Testing Laboratories



= Trace Analysis Laboratory, Inc.

LOG NUMBER: 1928

DATE SAMPLED: 03/23/92

DATE RECEIVED: 03/23/92

DATE EXTRACTED: 04/01/92

DATE ANALYZED: 04/07/92 and 04/07/92
DATE REPORTED: 04/10/92

PAGE: Two

Sample Type: Soi]

BH7-7.5E BHO-7.5E Method Blank
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tratjon __ Limit  tration Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kg ND 1,000 ND 1,000 ND 1,000
QC Summary:
% Recovery:  115% )
% RPD: 11

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

* The Recovery is for the Labortory Control Sample due to the high concentration in the
spiked sampie.



Method and
Constituent:

DHS Method:

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

Toluene

Ethylbenzene

Xylenes

Method and
Coustituent:

DHS Method:

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

Toluene

Ethylbenzene

Xylenes

I

Hﬂﬁu

Hm

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

e

1928
03/2
03/2
04/0

Trace Analysis Laboratory, Inc.

3/92
3/92
2/92

04/03/92 and 04/04/92

DATE REPORTED: 04/10/92
PAGE : Three
Sample Type: Soil
BH1-4.5E BH2-7.5E BH4-7 . 5E
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration Limit tration Limit tration Limit
ug/kg 2,400 500 250,000 5,800 3,200 500
ug/kg ND 5.0 ND 280 ND 5.0
ug/kg ND 5.0 ND 260 ND - 5.0
ug/kg ND 5.0 ND 300 ND 5.0
ug/kg 99 15 4,400 800 89 15
BH5-5E BH6-10F BH7-7.5E
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration Limit tration Limit tration Limit
ug/kg 13,000 500 ND 500 ND 500
ug/kg 12 5.0 ND 5.0 ND 5.0
ug/kg 6.6 5.0 ND 5.0 ND 5.0
ug/kg ND 5.0 ND 5.0 ND 5.0
ug/kg 380 15 ND 15 ND 15

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



Trace Analysis Laboratory, Inc.

Il
o

LOG NUMBER: 1928

DATE SAMPLED: 03/23/92
DATE RECEIVED: 03/23/92
DATE EXTRACTED: 04/02/92
DATE ANALYZED: 04/04/92
DATE REPORTED:  04/10/92

PAGE: Four
Sample Type: Soil
BH9-7.5E Method Blank
Method and Concen~- Reporting Concen- Reporting
Constituent: Units tration _ Limit _ tratjon _ Limit
DHS Method:
Total Petroleum Hydro-
carbons as Gasoline ug/kg 620 500 ND 500
EPA Method 8020 for:
Benzene ug/kg ND 5.0 ND 5.0
Toluene ug/kg 6.7 5.0 ND 5.0 -
Ethylbenzene ug/kg 16 5.0 ND 5.0
Xylenes ug/kg 94 15 ND 15
QC Summary:
% Recovery: 111 and 74
% RPD: 1.8 and 4.0

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



Method and
Constituent:

Standard Method 5520CF
Hydrocarbons:

0il1 and Grease

Method and
Constituent:

Standard Method 5520CF
Hydrocarbons:

0il1 and Grease

Method and
Constituent:

Standard Method 5520CF
Hydrocarbons:

0i1 and Grease

Method and
Constituent:

Standard Method 5520CF
Hydrocarbons:

011 and Grease

OC Summary:

% Recovery:
% RPD:

112
1.8

I

I
i

'
]
[

= Trace Analysis Laboratory, Inc.

LOG NUMBER: 1928
DATE SAMPLED: 03/23/92
DATE RECEIVED: 03/23/92
DATE EXTRACTED: 04/07/92
DATE ANALYZED: 04/08/92
DATE REPORTED: 04/10/92
PAGE: Five
Sample Type: Soil
BH1-4.5E BHZ-7.5E BH3-7.5E
Concen- Report1ng Concen- Reporting Concen- Reporting
ug/kg 310,000 50,000 9,100,000 50,000 ND 50,000
BH4-7.5E BH5-5E BH6-10E
‘ Concen- Reporting Concen- Reporting Concen- Reporting
QmIiLI.QLlQﬂ_leJ_LLaJJQﬂ__LlﬂlL_Lm_.lQﬂ_JJmJ__
ug/kg ND 50,000 270,000 50,000 ND 50,000
BH7-7_.5E BH8-7.5E BH9-7.5F
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration __Limit = fration _ Limit  tration _ Limit
ug/kg 130,000 50,000 ND 50,000 1,100,000 50,000
Method Blank
Concen- Reporting
Units Ztration _ Limit
ug/kg ND 50,000

Concentrations reported as ND were not detected at or above the reporting limit.
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Trace Analysis Laboralory, Inc,
|

LOG NUMBER: 1928 |

DATE SAMPLED: 03/23/92

DATE RECEIVED: 03/23/92

DATE EXTRACTED: 03/26/92

DATE ANALYZED: 03/28/92

DATE REPORTED:  04/10/92

13!
ot

PAGE: Six
Sample Type: Sojl

BH1-4.5E BH2-7.5E 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 330 ND: 330
Phenol ug/kg ND 330 ND 330 NDi 330
Bis (-2-Chloroethyl) ug/kg ND 330 ND 330 ND! 330
ether
2-Chlorophenocl ug/kg ND 330 ND 330 ND; " 330
1,3-Dichlorobenzene ug/kg ND 330 ND 330 ND@ 330
1,4-Dichlorobenzene ug/kg ND 330 ND 330 ND 330
1,2-Dichlorobenzene ug/kg ND 330 ND 330 ND: 330
N-Nitroso-Di-N- ug/kg ND 330 ND 330 NDI 330
Propylamine
Hexachloroethane ug/kg ND 330 ND 330 ND 330
Nitrobenzene ug/kg ND 330 ND 330 ND! 330
Isophorone ug/kg ND 330 37,000 330 ND 330
2-Nitrophenol ug/kg ND 330 ND 330 ND. 330
2,4-Dimethylphenol ug/kg ND 330 ND 330 ND! 330
Bis(-2-Chloroethoxy) ug/kg ND 330 ND 330 NDI 330
Methane
2,4-Dichlorophenol ug/kg ND 330 ND 330 ND 330
1,2,4-Trichlorobenzene ug/Kg ND 330 ND 330 ND! 330
Naphthalene ug/kg ND 330 ND 330 ND! 330

Concentrations reported as ND were not detected at or above the reporting Timit.
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Method and
Copstituent
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Trace Analysis Laboratory, Inc.

EPA Method 8270 (Continued):

Hexachlorobutadiene

4-Chloro-3-Methyl-
phenol b

Hexachlorocyclo-
pentadiene

2,4,6-Trichlorophenol
2-Chloronaphthalene
Dimethyl Phthalate
Acenaphthylene
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoiuene
Diethylphthalate

4-Chiorophenylphenyl
Ether

Fluorene
N-Nitrosodiphenylamine

4-Bromophenylphenyl
Ether

Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

LOG NUMBER: 1928

DATE SAMPLED:  03/23/92

DATE RECEIVED:  03/23/92

DATE EXTRACTED: 03/26/92

DATE ANALYZED:  03/28/92 ;

DATE REPORTED:  04/10/92 ,

PAGE: Seven

Samplie Type: Soil

BH1-4.5E BH2-7.5E Method Blank
Concen- Reporting Concen- Reporting Concen- Reporting

Units tration __Ljmit _ tration _ Limit tratipg 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/Kq 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 N) 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg 18,000 330 ND 330 ND 330
ug/kg ND 330 ND 330 ND 330
ug/kg ND 330 ND 330 Np 330
ug/kg ND 330 ND 330 ND 330
ug,/Kg ND 330 ND 330 Np 330
ug/kg ND 330 ND 330 ND 330
ug/kg 4,600 330 8,300 330 ND 330

Concentrations reported as ND were noi detected at or above the reporting 1imht.
!



' -_5__? § §_= Trace AnalysisiLaboratol’y, inc.
|
l .0OG NUMBER: 1928 ’
DATE SAMPLED: 03/23/92
DATE RECEIVED: 03/23/92
DATE EXTRACTED: 03/26/92
DATE ANALYZED: 03/28/92
) DATE REPORTED: 04/10/92
‘ PAGE: Eight
Sample Type: Soil :
|
’ BH1-4.5E BH2-7,5E __Me:
Method and Concen- Reporting Concen- Reporting Concen- Reporting
' Constituent: Units tration Limit tration Limit tration Limit
*" EPA Method 8270 (Continued):
‘ Di-N-Butyiphthalate ug/kg ND 330 ND 330 ND 330
Fluoranthene ug/kg ND 330 ND 330 ND; 330
‘ Benzidine ug/kg  ND 330 ND 330 ND 330
Pyrene ug/kg ND 330 ND 330 ND, 330
l 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-Ethylhexyl) 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
Q Benzo(k)Fluoranthene ug/kg 720 330 ND 330 ND 330
Benzo(a)Pyrene ug/kg ND 330 ND 330 ND 330
l Indeno(1,2,3-cd)Pyrene ug/kg 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
| eemmen |
Pentafluorophenol 75 51 125
' 4-Fluoroaniline 38 91 135
Decafluorob iphenyl 90 133 116
' Concentrations reported as ND were not detected at or above the reporting limit.



. :? é i Trace Analysis iLaboramry, Ine.
. LOG NUMBER: 1928 |
i DATE SAMPLED: 03/23/92 ‘
DATE RECEIVED:  03/23/92
DATE EXTRACTED: 03/26/92 and 03/30/92
DATE ANALYZED: 03/30/92, 03/31/92 and 04/01/92
DATE REPORTED: 04/10/92 '
' PAGE: Nine
‘ Sample Type: Soil
BH1-4.5F BH2-7.5E BH3-7.5E
Method and Concen- Reporting Concen- Reporting Conceln- Reporting
! Constityent: Units tration _ Limit = tratjon _ Limit = tratjon _ Limit
EPA Method 7040:
.- Antimony ug/kg ND 11,000 ND 11,000 ND 11,000
EPA Method 7060: :
‘ Arsenic ug/kg 10,000 120 3,400 120 3,400 120
EPA Method 7080: |
" Barium ug/kg 65,000 25,000 48,000 25,000 48,00:0 25,000
EPA Method 7090:
' Beryl1lium ug/kg ND 120 ND 120 ND 120
> EPA Method 7130:
' Cadmium ug/kg ND 250 ND 250 ND 250
i EPA Method 7190:
Chromium ug/kg 2,200 1,200 18,000 1,200 27,000 1,200
' EPA Method 219.1:
Cobalt ug/kg ND 12,000 ND 12,000 ND 12,000
ﬁ EPA Method 7210: |
Copper ug/kg 40,000 5,000 14,000 5,000 22,000 5,000
! EPA Method 7420:
Lead ug/kg 3,300 2,500 3,100 2,500 ND 2,500
. Concentrations reported as ND were not detected at or above the reporting Timit.
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Method and
Constituent:

EPA Method 7471:
Mercury

EPA Method 246.1
Molybdenum

EPA Method 7520:
Nickel

EPA Method 7741:
Selenium

EPA Method 7760:
Silver

EPA Method 7840:
Thallium

EPA Method 7910:
Vanadium

EPA Method 7950:
Zinc

I

bt

LOG NUMBER:
DATE SAMPLED:

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

fint

HIH

|
= Trace Analysis Laboratory, Inc.

-

1928 L

03/23/92

03/23/92

03/26/92, 03/27/32 and 03/30/92
03/30/92, 03/31/92 and 04/01/92

|

DATE REPORTED:  04/10/92

PAGE: Ten

Sample Type: Soil

BH1-4.5E BH2-7.5E BH3-7.5E
Concen- Reporting Concen- Reporting Conceﬁ- Reporting

Units tration Limit tration Limit Lr§t1mn Limit
ug/kg 1,900 50 770 50 §70 50
ug/kg ND 25,000 ND 25,000 ND 25,000
ug/kg ND 7,500 28,000 7,500 35,000 7,500
ug/kg ND 120 ND 120 ND 120
ug/kg ND 250 ND 250 ND 250
ug/kg ND 5,900 ND 5,900 ND 5,900
ug/kg 28,000 5,000 18,000 5,000 20,000 5,000
ug/kg 120,000 1,200 21,000 1,200 31,odo 1,200

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



‘ :g _-:—L::_%- EE Trace Analysis Laboratory, lne.
l LOG NUMBER: 1928 ’
DATE SAMPLED: 03/23/92
DATE RECEIVED:  03/23/92
" DATE EXTRACTED: 03/26/92 and 03/30/92
DATE ANALYZED:  03/30/92, 03/31/92 and 04/01/92
DATE REPORTED:  04/10/92
. PAGE: Eleven
‘ Sample Type: Soil :
BH4-7.5E BH5-5E BH6- 10F
' Method and Concen- Reporting Concen- Reporting Concen- Reporting
R Constituent: Units tratijon Limit tration Limit Ltra ngn Limit
' EPA Method 7040:
Ant imony ug/kg ND 11,000 ND 11,000 ND 11,000
‘ EPA Method 7060:
Arsenic ug/kg 4,700 120 14,000 120 3,900 120
l EPA Method 7080: | .
Barium ug/kg ND 25,000 330,000 25,000 ND 25,000
' EPA Method 7090:
Beryllium ug/kg ND 120 180 120 ND 120
' EPA Method 7130: !
Cadmium ug/kg ND 250 ND 250 ND 250
' EPA Method 7190: |
Chromium ug/kg 12,000 1,200 37,000 1,200 21,000 1,200
' EPA Method 219.1: |
Cobalt ug/kg ND 12,000 ND 12,000 ND 12,000
‘ EPA Method 7210:
Copper ug/kg 8,800 5,000 480,000 5,000 6,500 5,000
' £PA Method 7420:
' Lead ug/kg ND 2,500 500,000 2,500 11,000 2,500
Concentrations reported as ND were not detected at or above the reporting limit.



Method and
Constituent:

EPA Method 7471:
Mercury

EPA Method 246.1

Holybdenum

EPA Method 7520:
Nickel

EPA Method 7741:
Selenium

EPA Method 7760:
Silver

EPA Method 7840:
Thalljum

EPA Method 7910:

Vanadium

EPA Method 7950:

Zinc
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LOG NUMBER: 1928
DATE SAMPLED: 03/23/92
DATE RECEIVED:  03/23/92
DATE EXTRACTED: 03/26/92, 03/27/92 and 03/30/92
DATE ANALYZED:  03/30/92, 03/31/92 and 04/01/92
DATE REPORTED:  04/10/92

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

PAGE : Twelve
Sample Type: Soil ‘
BH4-7.5E BH5-5E BH6-10F

Concen- Reporting Concen- Reporting Concen- Reporting
tration _ Limit  tration _ Limit tration __Limit

150 50 410 50 150 50
ND 25,000 ND 25,000 ND 25,000
18,000 7,500 78,000 7,500 16,000 7,500
ND 120 ND 120 ND 120

ND 250 ND 250 ND 250

ND 5,900 ND 5,900 JB 5,900
15,000 5,000 57,000 5,000 31,000 5,000
15,000 1,200 660,000 1,200 31,000 1,200

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



Method and
Constituent:

EPA Method 7040:

Antimony

EPA Method 7060:

Arsenic

EPA Method 7080:

Barium

EPA Method 7090:

Beryl1ium

EPA Method 7130:

Cadmium

EPA Method 7190:

Chromium

EPA ‘Method 219.1:

Cobalt

EPA Method 7210:

Copper

EPA Method 7420:

Lead

I

i
D

= Trace Analysis| Laboratory, Inc.

[HIT

LOG NUMBER: 1928 f

DATE SAMPLED: 03/23/92

DATE RECEIVED:  03/23/92

DATE EXTRACTED: 03/26/92 and 03/80/92

DATE ANALYZED: 03/30/92, 03/31/92 and 04/01/92
DATE REPORTED:  04/10/92

PAGE: Thirteen

Sample Type: Soil

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/Kg

ug/kg

BH7-7.5E BH9-7.5E
Concen- Reporting Concen- Reporting
tration _ Limit  tration _ Limit |

ND 11,000 ND 11,000

4,300 120 13,000 120
80,000 25,000 76,000 25,000 _

ND 120 ND 120

ND 250 ND 250
27,000 1,200 25,000 1,200

ND 12,000 ND 12,000
24,000 5,000 720,000 5,000

6,600 2,500 190,000 2,500

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



Method and
Constituent:

EPA Method 7471:
Mercury

EPA Method 246.1
Molybdenum

EPA Method 7520:
Nickel

EPA Method 7741:
Selenium

EPA Method 7760:
Siiver

EPA Method 7840:
Thallium

EPA Method 7910:

Vanad ium

EPA Method 7950:

Zinc

I
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:

DATE EXTRACTED:

DATE ANALYZED:

Trace Analysis Laboratory, inc.

i

1928 !

03/23/92

03/23/92

03/26/92, 03/27/92 and 03/30/92
03/30/92, 03/31/92 and 04/01/92

Units

ug/kg

ug/kg

ug/Kkg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

DATE REPORTED:  04/10/92
PAGE: Fourteen
Sample Type: Soil
BH7-7.5E BH9-7.5E
Concen- Reporting Concen- Reporting

tration _ Limit  tration __Limit

200 50

ND 25,000
42,000 7,500
ND 120

ND 250

ND 5,900
33,000 5,000
39,000 1,200

9,700
ND
45,000
ND

ND

ND
40,009

340,000

50

25,000

7,500

120

250

5,900

5,000

1,200

Concentrations reported as ND were not detected at or above the reporting Timit.
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%
B LOG NUMBER: 1928 |
DATE SAMPLED: 03/23/92
DATE RECEIVED: 03/23/92
‘ DATE EXTRACTED: 03/26/92 and 03/30/92
DATE ANALYZED: 03/30/92, 03/31/92 and 04/01/92
DATE REPORTED: 04/10/92
l PAGE: Fifteen
' Sample Type: Soil
Method Blank QC_Summary
' Method and Concen- Reporting % % '
B Copstituent: Units tration __Limit _ Recovery __RPD '
‘ EPA Method 7040:
Ant imony ug/kg ND 11,000 65* *k
' £EPA Method 7060:
Arsenic ug/kg ND 120 74* 20
' EPA Method 7080:
Barium ug/kg ND 25,000 g1 3.3
‘ EPA Method 7090:
Beryllium ug/kg ND 120 69 *%
l EPA Method 7130:
Cadmium ug/kg ND 250 87 *k
' EPA Method 7190:
Chromium ug/kg ND 1,200 66 1.0
. EPA Method 219.1:
Cobalt ug/kg ND 12,000 86 *x
)“'\
' EPA Method 7210: |
Copper ug/kg ND 5,000 94* 0.9
' EPA Method 7420:
l.ead ug/kg ND 2,500 62* 15

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

' * The Recovery is for the Laboratory Control Sampie, due to interference in thei spiked sample.

** The RPD is not reportable since the sample prepared in duplicate was not detectable.



o o " e am = a w

- e o W M «d g

Method and
Constituent:

EPA Method 7471:
Mercury

EPA Method 246.1
Molybdenum

EPA Method 7520:
Nickel

EPA Method 7741:
Selenium

EPA Method 7760:
Silver

EPA Method 7840:
Thallium

EPA Method 7910:
Vanadium

EPA Method 7950:
Zinc

I

+

H
lir
b

T

LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:

DATE EXTRACTED:

DATE ANALYZED:

Trace Analysis} Laboratory, Inc.
I

"unu

1928

03/23/92

03/23/92 -

03/26/92, 03/27/92 and 03/30/92
03/30/92, 03/31/92 and 04/01/92

Units

ug/kg

ug/Kg

ug/kg

ug/kg

ug/kg

ug/Kg

ug/kg

ug/kg

DATE REPORTED: 04/10/92
PAGE: Sixteen
Sample Type; Soil
Method Blank OC_Summary
Concen- Reporting % %

tration _Limit = Recovery _RPD

ND

ND

ND

ND

ND

ND

ND

ND

50 95
25,000 78
7,500 76
120 80
250 96*
5,900 67
5,000 70
1,200 104*

16

*k

2.2

* %

*k

ok

9.3

0.2

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

* 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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TOTAL PETROLEUM HYDROCARBONS AS DIESEL, KEROSENE, JET FUEL OR MOTOR OIL
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 mi of soivent
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 chromatog&aph

(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).

S C itions:
CARRIER GAS: Nitrogen
FLOW RATE: 30 m]/m1n.
INJECTOR TEMPERATURE: 2500 ¢
DETECTOR TEMPERATURE: 3000 ¢
INITIAL TEMPERATURE: 40° ¢
Hold for 4 minutes
PROGRAM RATE: 10° C/min. .
FINAL TEMPERATURE: 265° C !
Hold for 10 minutes
Calculation:

Total Petroleum Hydrocarbons as Diesel is quant1f1ed 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 d1ese1 kerosene, jet fuel, or other compounds
depending on the source of the sample.

2/20/91
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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 progyram 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.

Sample Introduction:

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

0 $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 ionization detector (FID) is used to detect total
petroleum hydracarbons as gasoline (TPH-G}. The FID is preceded by a
photoionization detector (PID}.

Gas Chromatograph Copditions:

CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/min.
INJECTOR TEMPERATURE: 2400 C
DETECTOR TEMPERATURE: 2700 ¢
INITIAL TEMPERATURE: 50 ¢
Hold for 2 minutes
PROGRAM RATE: 69 C/min.
FINAL TEMPERATURE: 90° ¢
Hold for 17 minutes
Calculatijon:

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 "lLeaking
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.

S ation:

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

e ra

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 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).

Conditi
CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/min.
INJECTOR TEMPERATURE: 2409 C
DETECTOR TEMPERATURE: 2709 ¢
INITIAL TEMPERATURE: 500 C
Hold for 2 minutes
PROGRAM RATE: 62 C/min.
FINAL TEMPERATURE: 909 ¢
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 L is
present and Total petroleum Hydrocarbons as Gaseline (TPH-G) is not, the
analysis is confirmed by using a second column or a gas chromatograph mass
spectrometer (GC/MS).

3/13/91
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PETROLEUM HYDROCARBONS, TOTAL RECOVERABLE FOR SOIL

Method:
This is EPA method 418.1 from Methods f ica alysis ter
and Wastes, March 1983. This test eliminates oil and grease from animal

and vegetable sources.

Sample Preparation and Analysis

0i1 and grease are extracted from the sample with freon by agitation,
sonication or soxhlet extraction.

The freon extract is dried with sodium sulfate and then treated with
silica gel. Non-petroleum o0il and grease is removed by absorption onto
the silica gel. The absorbance of the remaining extract is measured with
an infrared spectrophotometer. '

Calculation

The 0il and grease content is calculated by comparison to standards.

9,/90 |

Trace Anaiysisi Laboralory, Inc.
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EPA METHOD 8270, SEMIVOLATILE ORGANICS FOR SOIL
Method:

This is EPA Method 8270 from "Test Methods for Evaluating Solid watte,
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.

Sample Introduction:
Samples are introduced by direct injection.
Gas Chromatography Analysis:

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

€alculation: !
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

Trace Analysis ‘Laboralory, Inc,



I

i
HED
flunt

|
Trace Analysi}s Labaratory, inc.

{lett

EPA METHOD 7040 - ANTIMONY (Sb) BY FLAME
Methed:

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 drieﬂ,
sifted, and digested with acid, hydrogen peroxide, and heat.

sorpti onditions:
Lamp: Antimony
Wavelength: 217.6 nm
Heaft Source: Flame
Atomic Absorption Analysis:

A portion of the sample is aspirated into the flame. The element
then absorbs energy from the lamp. The magnitude of absorbance is ;
displayed.

Calculation:

The concentration is quantified by comparing the magnitude of :
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the
sample. ‘

1/2/90
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EPA METHOD 7060 - ARSENIC (As) BY FURNACE

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. This method uses an alternative
heat source as specified below.

Sample Preparation:

Water samples are prepared by EPA Method 3020, which is a digestioﬂ
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. j

Atomic Absorption Conditions:

Lamp: Arsenic : -
Wavelength: 193.7 nm
Heat Source: Graphite Furnace

n sis:

A portion of the sample is placed into the graphite furnace. The
element absorbs energy from the lamp. The magnitude of the absorbance is
displayed and also recorded on a strip chart recorder.

Calculation: !

The concentration is quantified by comparing the magnitude of .
absorbance of the sample to the absorbance of standards. The calculatipn
considers the amount of sampie used and the subsequent dilution of the
sample.

1/2/90
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EPA METHOD 7080 - BARIUM {Ba) 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 d1gest10h
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.

ic Absorptio ditio

Lamp: Barium

Wavelength: 553.6 nm

Heat Source: Nitrous Oxide-Acetylene flame 1
alysis:

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

Trace Analysisl Laboratory, inc.
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EPA METHOD 7090 - BERYLLIUM (Be) BY FLAME

Method:

This method is from "Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846," 2nd Edition, by the u.Ss.
Environmental Protection Agency.

Sample Preparation: i

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

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

Atomic Absorption Conditions:

Lamp: Beryllium

Wavelength: 234.9 nm

Heat Source: Nitrous Oxide-Acetylene flame : -
io is:

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.

Calcylation:
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 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.

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

i itions:
Lamp: Cadmium
Wavelength: 228.8 nm
Heat Source: Acetylene-Air flame -
alysi

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 sampies 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: Chromium
Wavelength: 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 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



wi
it

Jlita
v

EPA METHOD 219.1 - COBALT (Co) BY FLAME
Method:

This method is from "Methods for Chemical Analysis of Water
and Wastes, EPA 600/4-79-020," by the U.S. Environmental Protection

Agency.
Sample Preparation:

Water samples are prepared by EPA Method 3010, which is a digestioh
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: Cobalt

Wavelength: 240.7 nm

Heat Source: Acetylene-Air flame
ic i a is:

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 fiame.

Calculation:

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

1/2/90

Trace Analysis| Laboratory, Inc.
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EPA METHOD 7210 - COPPER (Cu) 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 Copnditions:

Lamp: Copper

Wavelength: 324.8 nm

Heat Saurce: Acetylene-Air flame
Atomic A tion Analysis:

The sample is directly aspirated into the flame. The element
entering the flame absorbs energy from the lamp. The atomic absorption
unitf¥i11 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

Trace Analg,nz-ziaq1 Laboratory, Inc.
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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.

0 i itio
Lamp: Lead
Wavelength: 283.3 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 absorptiom
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 METHODS 7470 and 7471 - MERCURY (Hg) BY COLD VAPOR

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 7470. The sample is
digested with acid, potassium permanganate, and heat.

Soil samples are prepared by EPA Method 7471. The sample is dried,
sifted, and digested with aqua regia, potassium permanganate, and heat.

0 jon_Conditions:
Lamp: Mercury
Wavelength: 253.7
Heat Source: None
Atomic Al tion Analysis:

The sample is placed into a reaction vessel. A metal hydride gas :
is formed. The element absorbs energy from the lamp. The magnitude of
the absorbance is displayed and also recorded on a strip chart recorder.

Calculation:
The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation

considers the amount of sample used and the subsequent dilution of the
sample.

1/2/90



i
AL

Jume

Trace Analysisi Labeoratory, Inc.

e

EPA METHOD 246.1 - MOLYBDENUM (Mo) BY FLAME
Method:

This method is from "Methods for Chemical Analysis of Water and
Wastes, EPA 600/4-79-020," by the U.S. Environmental Protection Agency.

Sample Preparation:

Water samples are prepared by EPA Method 3010, which is a digestioh
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.

b i ditj
Lamp: Molybdenum
Wavelength: 313.3 nm
Heat Source: Nitrous Oxide-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,

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 (Ni) 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:  Nickel
Wavelength: 231.6 nm -
Heat Source: Acetylene-Air flame

Atomic Absorption Apalysis:

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 sampie. '

1/2/90
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EPA METHOD 7740 - SELENIUM (Se) BY FURNACE

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. This method uses an alternative
heat source as specified below.

Sample Prepavation:

Water samples are prepared by EPA Method 3020, 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 Al tion Conditions:
Lamp: Selenium
Wavelength: 196.0 nm
Heat Source: Graphite Furnace

Atomic Absorption Analysis:

A portion of the sample is placed into the graphite furnace. The
element absorbs energy from the lamp. The magnitude of the absorbance is
displayed and also recorded on a sirip chart recorder.

Calculation:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the
sample.

5/23/91
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EPA METHOD 7760 - SILVER (Ag) 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 7760, 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.

sorpti onditions:
Lamp: Silver
Wavelength: 328.1 nm -
Heat Source: Acetylene-Air flame
tomi i alysis:

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.

5/23/91
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EPA METHOD 7840 - THALLIUM (11) BY FLAME
Method:

This method is from "Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846," 3rd Edition, by the U.S.
Environmental Protection Agency.

Sample Preparation:

Water samples are prepared by EPA Method 3010, which is a d1gest1oh
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.

C itions:
Lamp: Thallium |
Wavelength: 276.8 nm ‘ % -
Heat Source: Flame !
Atomic Absorption Analysis:

The sample is aspirated into the flame. The element then absorbs °
energy from the lamp. The magnitude of absorbance is displayed and a]sb
recorded on a strip chart recorder.

Calculation:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the |
samplie. !

5/23/91
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EPA METHOD 7910 - VANADIUM (V) BY FLAME

Method:

This methed 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 digestioﬁ
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. !

s i itions:
Lamp: Vanadium
Wavelength: 318.4 nm )
Heat Source: Nitrous Oxide-Acetylene flame
Atomic Al tion 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 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 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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Trace Analysis Laboratory, Inc. Telephone (510) 783-6960
3423 Investment Boulevard, #8 ¢ Hayward, California 94545 ) Facsimile (510) 783-1512
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April 13, 1992 I B 3V

Mr. Lawrence Kleinecke

Versar, Inc.

5330 Primrose Drive, Suite 228
Fair QOaks, California 95628

Dear Mr., Kleinecke:

Trace Analysis Laboratory received twenty five soil samples and
eleven water samples on March 24, 1992 for your Project No. 7703.27,
PODIE (our custody log number 1937).

These samples were analyzed according to your chain of custody.
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
x

Jepnifer P
Praject SpeXialist

Enclosures

Founding Membar of the Association of California Testing Laboratories
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LOG NOMBER® 1937
DATE SAMPLED: 03/23/92 and 03/24/92
DATE RECEIVED:  03/24/92
DATE EXTRACTED: 04/01/92
DATE ANALYZED: 04/07/92
DATE REPORTED:  04/13/92
'CUSTOMER: Versar, Inc,
'REQUESTER: Lawrence Kleinecke
PROJECT; No. 7703.27, PDDIE
l Sample Type: Soil
. BH10-SE BH11-5.0F BH12-6F
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 3,700 1,000 140,000 1,300
| BH13-10F BH14-7.5E BH15-5E
Method and Concen- Reporting Concen- Reporting Concens Reporting
'ggmum;: Units fration _ Limit ~ tration _ Limit ~ tration _ Limit
DHS Method:
Total Petroleum Hydro-
carbons as Diesel ug/kg ND 1,000 ND 1,000 ND 1,000
BH16-7,5E BH17-7.5E thod Bla
Method and Concen- Reporting Concen- Reporting Concen+ Reporting
Copstituent: Units tration Limit tration Limit trati _ Limit
'DHS Method:
Total Petroleum Hydro-
ug/kg 8,000 1,000 ND 1,000 ND 1,000

Icarbons as Diesel

OC Summary:
% Recovery: 116%
% RPD: 11

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

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

sample spiked.

Founding Member of the Association of California Testing Laboratories
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Method and
Constituent:
. DHS Method:

Total Petroleum Hydro-
carbons as Diesel

Method and
Constituent:
DHS Method:

Total Petroleum Hydro-
carbons as Diesel

Pray—
% Recovery: 106
Il % RPD: 9.5

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

LOG NUMBER: 1937
DATE SAMPLED: 03/24/92
DATE RECEIVED: 03/24/92
DATE EXTRACTED: 03/31/92
DATE ANALYZED: 04/09/92
DATE REPORTED: 04/13/92
PAGE: Two
Sample Type: Water
BH4 BH12  BH16
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration Limit tration Limit tration Limit
ug/1 74,000 57 1,400 50 410 50
ethod Blank
Concen- Reporting
Units tration _ Limit -
ug/1 ND 50

These samples contain compounds eluting later than the diesel standard.
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LOG NUMBER: 1937

DATE SAMPLED: 03/23/92 and 03/24/92

DATE RECEIVED:  03/24/92

DATE EXTRACTED: 04/02/92

DATE ANALYZED:  04/03/92, 04/04/93 and 04/05/92
DATE REPORTED:  04/13/92

PAGE : Three
l Sample Type: Soil
BH10-5E BH11-5.0F BH12-6E
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tratijon Limit _ fratijon _ Limit _ tration Limit
DHS Method:
ITota] Petroleum Hydro-
carbons as Gasoline ug/kg ND 500 8,400 500 15,000 500
EPA Method 8020 for:
Benzene ug/Kg ND 5.0 ND 5.0 ND 5.6
'To]uene ug/kg ND 5.0 ND 5.0 9.1 5.2
Ethylbenzene ug/kg ND 5.0 87 5.0 75 6.0
i Xylenes ug/kg ND 15 290 15 320 16
BH13-10F BH14-7.5SE BH15-5E
Method and Concen- Reporting Concen- Reporting Concen- Reporting
lg_qugmm Units tration _ Limit  tration _ Limit _ tratiod _ 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 ND 5.0
#; Toluene ug/kg ND 5.0 ND 5.0 ND 5.0
Ethylbenzene ug/kg ND 5.0 ND 5.0 ND 5.0
l Xylenes ug/kg ND 15 ND 15 ND 15

Concentrations reported as ND were not detected at or above the reporting limit.
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i LOG NUMBER: 1937 |
DATE SAMPLED:  03/23/92 and 03/24/92
DATE RECEIVED:  03/24/92 |
DATE EXTRACTED: 04/02/92
l DATE ANALYZED:  04/04/92
DATE REPORTED:  04/13/92
' PAGE: Four

Sample Type: Soil
BH16-7.5E BH17-7.5E Method Blank
Method and Concen- Reporting Concen- Reporting Concen: Reporting
Units tration Limit tration Limit tration Limit
DHS Method:
" Total Petroleum Hydro-
carbons as Gasoline ug/kyq 970 500 ND 500 ND 500
' EPA Method 8020 for:
Benzene ug/kg ND 5.0 ND 5.0 ND 5.0
l Toluene ug/kg ND 5.0 ND 5.0 ND 5.0
' Ethylbenzene ug/kg ND 5.0 ND 5.0 ND 5.0
'~ Xylenes ug/kg 82 15 ND 15 ND . 15
QC Summary:
l% Recovery: 74 and 111
% RPD: 4.0 and 1.8

' Concentrations reported as ND were not detected at or above the reporting limit.
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Method and
l CQ[I§L itggnL:
DHS Method:
Total Petroleum Hydro-
I carbons as Gasoline
EPA Method 8020 for:
Benzene
Toluene
Ethylbenzene
Xylenes

l Method and
Constituent:
l DHS Method:
Total Petroleum Hydro-
' carbons as Gasoline
EPA Method 8020 for:
Benzene
Toluene
Ethylbenzene
Xylenes

‘I QC Summary:
% Recovery: 97
l% RPD: 6.2
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LOG NUMBER: 1937 i
DATE SAMPLED: 03/24/92 ‘
DATE RECEIVED:  03/24/92
DATE ANALYZED:  04/02/92
DATE REPORTED:  04/13/92

PAGE: Five
Sample Type; Water
BH4 BH12 |BH16
Concen- Reporting Concen- Reporting Concen+ Reporting
Units tration Limit tration Limit tration Limit
ug/! D 50 570 50 ND 50
ug/1  ND 0.50 ND 0.50 N 0.50
ug/} 0.58 0.50 0.53 0.50 5.9; 0.50
ug/1 ND 0.50 ND 0.50 ND 0.50
ug/1 ND 1.5 7.3 1.5 1.6 1.5
Method Blank
Concen- Reporting
Units tration Limit
ug/1 59 50
ug/1 ND 0.50
ug/1 ND 0.50
ug/1 0.78 0.50
ug/1 ND 1.5

|| Concentrations reported as ND were not detected at or above the reporting 1imit.
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Method and
Constituent:

Standard Method 55%20CF
Hydrocarbons:

011 and Grease

Method and
Constituent:

Standard Method 5520CF
Hydrocarbons:

0il1 and Grease

an 4dh s A fEm =

l Method and
Constituent:

Standard Method 5520CF
Hydrocarbons:

'01‘1 and Grease

QC_Summary:
% Recovery: 93%
% RPD: 14

= Trace Analysis Laboratory, Inc,

LOG NUMBER: 1837
DATE SAMPLED: 03/23/92 and 03/24/92
DATE RECEIVED: 03/24/92 ’
DATE EXTRACTED: 04/06/92
DATE ANALYZED: 04/10/92
DATE REPORTED: 04/13/92
PAGE: Six
Sample Type: Soil
BH10-5E BH11-5.0F BH12-6E
Concen- Reporting Concen- Reporting Concen-' Reporting
Units tration Limit tration Limit tration Limit
ug/kg ND 50,000 ND 50,000 3,400,000 50,000
BH13-10F BH14-7.5E BH15-5E
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration Limit tration Limit tration Limit
ug/kg ND 50,000 ND 50,000 ND 50,000
BH16-7.5E BH17-7.5EF M_eth'od Blank
Concen- Reporting Concen- Reporting Concen- Reporting
Units tration Lipit Lration Limit trat1on Limit
ug/kg ND 50,000 ND 50,000 ND 50,000

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

ll;The Recovery is for the Laboratory Control Sample, due to interference in the spiked sample.



LOG NUMBER: 1937 |
DATE SAMPLED:  03/24/92

DATE RECEIVED:  03/24/92

DATE ANALYZED:  03/26/92

DATE REPORTED:  04/13/92

PAGE: Seven

Sample Type: Watey

' BH4 BH12 BH16
Method and Concen- Reporting Concen- Reporting Concent Reporting
Constituent: Units Ltration Limit itration | imit tr-gtjoq Limit

'Standar‘d Method 5520CF
Hydrocarbons:

' 011 and Grease ug/1 32,000 5,000 24,000 5,000 ND 5,000

' Method Blank
Method and Concen- Reporting
Constituent: Units Ztration Lipit
Standard Method 5520CF -
Hydrocarbons:

.01‘1 and Grease ug/l ND 5,000
QC_Summary;

. % Recovery: 87

' Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1937
DATE SAMPLED: 03/23/92 and 03/24/92
DATE RECEIVED: 03/24/92
DATE EXTRACTED: 03/26/92 and 03/33/
DATE ANALYZED: 03/30/92, 03/31/92 and 04/01/92
DATE REPORTED:  04/13/92

PAGE: Eight
' Samplie Type: Soil
BH10-7.5E BH11-10E BH12-10E
Method and Concen- Reporting Concen- Reporting Concen- Reporting
Constituent: Units tration Limit tration Limit trgtjoq imi
EPA Method 7040:
Antimony ug/kg ND 11,000 ND 11,000 NO - 11,000
EPA Method 7060: ‘
Arsenic ug/kg 3,600 120 19,000 120 6,600 ' 120
EPA Method 7080: )
Barium ug/kg 82,000 25,000 440,000 25,000 70,000 25,000
EPA Method 7090:
Beryllium ug/kg 130 120 260 120 120 120
EPA Method 7130: !
Cadmium ug/kg ND 250 ND 250 ND 250
EPA Method 7190:
Chromium ug/kg 28,000 1,200 37,000 1,200 21,000 1,200
EPA Method 219.1:
Cobalt ug/kg ND 12,000 42,000 12,000 ND 12,000
l EPA Method 7210: .
Copper ug/kg 22,000 5,000 1,800,000 5,000 17,000 5,000
. EPA Method 7420:
Lead ug/kg 3,100 2,500 230,000 2,500 ND 2,500

Concentrations reported as ND were not detected at or above the reporting limit.
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Method and
Constituent:

.EPA Method 7471:
Mercury

EPA Method 246.1
Molybdenum

EPA Method 7520:
Nickel

EPA Method 7741:
Selenium

EPA Method 7760:
Silver

EPA Method 7840:
Thatlium

Vanadium

Zinc

R
L

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

|

i
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"uuu

1937
03/24/92

03/26/92, 03/27/9
03/30/92, 03/31/9

;

= Trace Analysis L:almramry, Inc.

03/23/92 and 03/24/92

and 03/30/92
and 04/01/92

EPA Method 7910:

EPA Method 7950:

DATE REPORTED:  04/13/92

PAGE: Nine

Sample Type: Soil

BH10-7.5E BH11-10E BH12 10E
Concen- Reporting Concen- Reporting Concenn Reporting

Units tration Limit tration Limit rgtlgg Limit
ug/kq 130 50 120 50 64 50
ug/kg ND 25,000 140,000 25,000 ND 25,000
ug/kg 48,000 7,500 16,000 7,500 48,000 7,500
ug/kq ND 120 ND 120 ND 120
ug/kg ND 250 550 250 ND 250
ug/kg ND 5,900 ND 5,900 ND. 5,900
ug/kg 25,000 5,000 65,000 5,000 14,000§ 5,000
ug/kg 38,000 1,200 1,000,000 1,200 41,000 - 1,200

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



Method and
Constituent:

EPA Method 7040:
Ant imony

EPA Method 7060:
Arsenic

EPA Method 7080:
Barium

EPA Method 7090Q:
Beryl1ium

EPA Method 7130:
Cadmium

EPA Method 7190:
Chromium

Cobalt

EPA Method 7210:
Copper

EPA Method 7420:
Lead
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LOG NUMBER: 1937 :

DATE SAMPLED: 03/23/92 and 03/24/92

DATE RECEIVED:  03/24/92 ‘

DATE EXTRACTED: 03/26/92 and 03/30/92

DATE ANALYZED: 03/30/92, 03/31/92 and 04/01/92

EPA Method 219.1:

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

DATE REPORTED:  04/13/92
PAGE : Ten
Sample Type: Soil
BH13-5E Method Blank QC_Summar
Concen- Reporting Concen- Reporting % %

tration Limit

tration Limit Recovery RPD

ND 11,000 ND 11,000 65 o

15,000 120 ND 120 Tax 20
72,000 25,000 ND 25,000 81 . 3.3

ND 120 ND 120 69 xx

970 250 ND 250 87
130,000 1,200 ND 1,200 66 1.0

ND 12,000 ND 12,000 86 =
2,900,000 5,000 ND 5,000  94* 0.9

590,000 2,500 ND 2,500  62* | 15

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

The Recovery is for the Laboratory Control Samplie, due to interference in the sbiked sample.
The RPD is not reportable since the samplie prepared in duplicate was not detectable.



Method and
Constitue

EPA Method 7471:
Mercury

EPA Method 246.1
Mo1ybdenum

EPA Method 7520:
Nickel

EPA Method 7741:

.Se'lem‘um

EPA Method 7760:

lSi]ver

EPA Method 7840:

lThaH ium

EPA Method 7910:

'Vanadium

EPA Method 7950:
Zinc

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

Trace Analysis Laborailory, Ine,

vt

1937 =

03/23/92 and 03/24/92

03/24/92

03/26/92, 03/27/92 and 03/30/92
03/30/92, 03/31/92 and 04/01/92

Unit

ug/kg

ug/kg

ug/kg

ua/kg

ug/kg

ug/kg

ug/kg

ug/kg

DATE REPORTED: 04/13/92
PAGE : Eleven
Sample Type: Soil
BH13-5E Method Blank 0C_Summar
Concen- Reporting Concen- Reporting % %

tration Limit tration

13,000 50 ND

ND 25,000 ND

18,000 7,500 ND

ND 120 ND

280 250 ND

ND 5,900 ND

10,000 5,000 ND
1,700,000 1,200 ND

Linit Recovevry RPD

50 95 16
25,000 78 k%
7,500 76 2.2
120 a0 ek
250 96* | *x
5,900 67 *k
5,000 70 9.3
1,200 104* 0.2

l'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.



Methoq and
Constituent:

EPA Method 7040:

' Ant imony

EPA Method 7060:

Arsenic

EPA Method 7080:
Barium

EPA Method 7090:
Beryllium

EPA Method 7130:
Cadmium

EPA Method 7190:
Chromium

EPA Method 219.1:

Cobalt

EPA Method 7210
Copper

EPA Method 74720:
Lead
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LOG NUMBER:
DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

|
= ‘T'race Analysis Liaburalory, Inc.

"uuu

1937 :

03/24/92

03/24/92 .

04/01/92 and 04/03/92

04/02/92, 04/03/92 and 04/07/92

Units

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

ug/1

DATE REPORTED: 04/13/92
PAGE: Twelve
Sample Type: Water
BH12 ' BH16

Concen- Reporting Concen- Reporting Concenr Reporting
tration _Limit = tration __Limit _ tration __ Limit _
ND 200 ND 200 ND 200

61 5.0 11 5.0 ND . 5.0
6,900 1,000 ND 1,000 5,700 1,000

8. 5.0 ND 5.0 5.0 5.0
ND 10 ND 10 ND | 10
1,400 50 180 50 1,200 50
ND 500 ND 500 ND 500
4,300 200 300 200 820 - 200
3,500 100 ND 160 640 ' 100

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



Method and
Constituent:

EPA Method 7471:
Mercury

EPA Method 246.1
Molybdenum

EPA Method 7520:
Nickel

EPA Maethod 7741:

' Selenium

EPA Method 7760:

l Silver

EPA Method 7840:
l Thallium

EPA Method 7910:

l Yanadium

EPA Method 7950:

Zinc

I' Concentrations reported as ND were not detected at or above the reporting Timit.
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LOG NUMBER:
DATE SAMPLED:
DATE RECETVED:
DATE EXTRACTED:
DATE ANALYZED:

2

1937
03/24/92
03/24/92

Trace Analysis Laboratory, Inc.

04/01/92 and 04/03/92
04/03/92 and 04/07/92

DATE REPORTED:  04/13/92 \

PAGE: Thirteen

Sanple Type; Water

BH4 BH12 BH16
Concen- Reporting Concen- Reporting Concen- Reporting

Units __ajJ.Qn__L._mJ__J;LALJ.Qn_LJmL_M_.LmJ_t__,
ug/1 93 1.0 15 1.0 100 1.0
ug/1 ND 1,000 ND 1,000 ND 1,000
ug/1 2,100 300 370 300 1,900 300
ug/1 ND 5.0 ND 5.0 ND . 5.0
ug/1 ND 10 ND 10 ND 10
ug/1 ND 150 ND 150 ND 150
ug/1 1,400 200 230 200 1,000 200
ug/1 5,300 50 270 50

50 2,000
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Trace Analysis LJaboralury, Inc.

LOG NUMBER: 1937

DATE SAMPLED: 03/24/92

DATE RECEIVED:  03/24/92

DATE EXTRACTED: 04/01/92 and 04/03 92

DATE ANALYZED: 04/02/92, 04/03/92 and 04/07/92
DATE REPORTED:  04/13/92

PAGE: Fourteen

Sample Type: _MWater a

Method Blank QC _Summary

Method and Concen- Report1ng % %

.Qg_n_sj_mLe_n_: Units tration Limit Recovery RED
EPA Method 7040:

lAntimony ug,/1 ND 200 65% *x
EPA Method 7060:

l Arsenic ug/1 ND 5.0 110 22
EPA Method 7080:

l Barium ug/1 ND 1,000 85 6.9 -
EPA Method 7090:
Beryllium ug/1 ND 5.0 82 18
EPA Method 7130:

l Cadmium ug/1 ND 10 86 falad
EPA Method 7190:

l Chromium ug/1 ND 50 74 0.0
EPA Method 219.1:
Cobalt ug/1 ND 500 84 ke
EPA Method 7210:
Copper ug/1 ND 200 88 1.2

. EPA Method 7420:
Lead ug/1 ND 100 b8* 0.0

|l Concentrations reported as ND were not detected at or abeve the reporting limit.

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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LOG NUMBER: 1937

DATE SAMPLED: 03/24/92

DATE RECEIVED:  03/24/92

DATE EXTRACTED: 04/01/92 and 04/03/92
DATE ANALYZED:  04/03/92 and 04/07/92
DATE REPORTED: 04/13/92

PAGE : Fifteen

Samplie Type: Water

Method Blank QC_Summary
Method and Concen- Reporting % %
Constituent: Units tration Limit Recovery RPD
EPA Method 7471:
Mercury ug/1 ND 1.0 124 okl
EPA Method 246.1
Mo1ybdenum ug/1 ND 1,000 68 *k
EPA Method 7520:
Nickel ug/1 ND 300 80 0.5
EPA Method 7741:
Selenium ug/1 ND 5.0 93% *k
EPA Method 7760:
Silver ug/1 ND 10 102 *k
EPA Method 7840:
ThalTlium ug/1 ND 150 74 k&
EPA Method 7910:
Vanadium ug/1 ND 200 65 4.8
EPA Method 7950:
Zinc ug/1 ND 50 82 0.3

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

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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Trace Anailysis Laboratory, Inc.

LOG NUMBER: 1937

DATE SAMPLED: 03/24/92
DATE RECEIVED: 03/24/92
DATE ANALYZED:  03/30/92
DATE REPORTED:  04/13/92

PAGE : Sixteen
I Sample Type: Water
B4 _Method Blank __
Method and Concen- Reporting Concen- Reporting
Constituent: Units  1iratjon Limit tration Limit
EPA Method 160.1:
Total Dissolved Solids ug/1 3,700,000 10,000 ND 10,000
lQ_C__Summm:y.;_
% Recovery: 100
'I % RPD: 0.0

Concentrations reported as ND were not detected at or above the reporting 1imit.
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LOG NUMBER: 1937

DATE SAMPLED: 03/24/92
DATE RECEIVED: 03/24/92
DATE ANALYZED: 04/07/92
DATE REPORTED: 04/13/92

. PAGE : Seventeen
Sample Type: Water
' BH4 Method Blank
Methed and
'g;ongzjggentz Units Concentration Concentration
EPA Method 210C:
I Salinity ’ ppt * 3 ND
OC_Summary:
'% Recovery: 100
% RPD: 0.0

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

'The units, ppt are parts per thousand.

o T2 H -

Louis W. DuPuis
Quality Assurance/Quatlity Control Manager
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TOTAL PETROLEUM HYDROCARBONS AS DIESEL, KEROSENE, JET FUEL OR MOTOR OIL
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 fiow 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).

nalysis:
The extractable hydrocarbons are separated on a 6-ft by 2 mm 1.0,
gas chromatography column packed with 10% SP-2100 on Supelcoport and then
detected by a flame ionization detector (FID).

C a a onditions:

CARRIER GAS: Nitrogen

FLOW RATE: 30 ml/min.

INJECTOR TEMPERATURE: 2500 C

DETECTOR TEMPERATURE: 3000 C

INITIAL TEMPERATURE: 409 C
Hold for 4 minutes

PROGRAM RATE: 109 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

Trace Analysis Laboratory, inc.,
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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 Recommendat1ons " May 1989, by the North Coast, San,
Francisco, and Central Valley Reg10na1 Water Qua11ty Control Boards. This
method uses an alternative column and flow rate as specified below.

Sample Preparation:

EPA Method 3510 (separatory funnel liquid-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 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). .

a itions
CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/m1n
INJECTOR TEMPERATURE: 2500 ¢
DETECTOR TEMPERATURE: 300° ¢
INITIAL TEMPERATURE: 40° C
Hold for 4 minutes
PROGRAM RATE: 100 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 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 SOIi,
BY PURGE AND TRAP

Methad:

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 vrate, and temperature program 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.

Sample Introduction:

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

S 0 alysis:

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 hydracarbons 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: 2400 ¢

DETECTOR TEMPERATURE: 2700 ¢

INITIAL TEMPERATURE: 500 ¢
Hold for 2 minutes

PROGRAM RATE: 6° C/min.

FINAL TEMPERATURE: 900 ¢
Hold for 17 minutes

Calculation:

Total Petroleum Hydrocarbons as Gasoline is quantified by cemparing
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 FPA 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.

S 2] uction:

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

Gas Chromatoaraphy Analysis:

The volatile organics are separated on a 6-ft x 2 mm [.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}.

t itjons:
CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/min.
INJECTOR TEMPERATURE: 240° C
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 sampie 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).

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

Methed:

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:
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 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 Chromatoaraph Conditions:

CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/min.
INJECTOR TEMPERATURE: 2409 C
DETECTOR TEMPERATURE: 2709 ¢
INITIAL TEMPERATURE: 500 ¢
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.

1/2/90

Trace Analysis Laboratory, Inc.
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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.

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 photoionization detector (PID} is used to detect BTXE.
The PID is followed by a flame ionization detector (FID).

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

1/2/90

Trace Analysis Lainburalury, Inc.
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PETROLEUM HYDROCARBONS, TOTAL RECOVERABLE FOR SOIL

Method:

This is EPA method 418.1 from Methods for Chemical Analysis of Water
and Wastes, March 1983. This test eliminates oil and grease from animal
and vegetable sources.

S i d Ana is

031 and grease are extracted from the sample with freon by agitation,
sonication or soxhlet extraction.

The freon extract is dried with sodium sulfate and then treated with
silica gel. Non-petroleum 0il and grease is removed by absorption onto

the silica gel. The absorbance of the remaining extract is measured with
an infrared spectrophotometer.

Lalculation

The 0il and grease content is calculated by comparison to standards.

9/90
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PETROLEUM HYDROCARBONS, TOTAL RECOVERABLE FOR WATER

Method:

This 1s EPA method 418.1 from Methods fo mical Analysis of MWater
and Wastes, March 1983. This test eliminates oil and grease from animal
and vegetable sources.

i0 d A is

A separatory funnel Tiquid-liquid extraction is used to prepare water
samples. 0Oil and grease are extracted from the sample with freon in a
separatory funnel by shaking. The freon extract is collected and the
sample is extracted two more times.

The freon extract is dried with sodium suifate and then treated with
silica gel. Non-petroleum oil and grease is removed by absorption onto

the silica gel. The absorbance of the remaining extract is measured with
an infrared spectrophotometer,

Calculation

The oil and grease content is calculated by comparison to standards.
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EPA METHOD 7040 - ANTIMONY (Sb) 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: Antimony

Wavelength: 217.6 nm

Heat Source: Flame ; ~
Atomic Absorption Analysis:

A portion of the sample is aspirated into the flame. The element
then absorbs energy from the lamp. The magnitude of absorbance is
displayed.

Calculation:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
cons?ders the amount of sample used and the subsequent dilution of the
sample.

1/2/90
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EPA METHOD 7060 - ARSENIC (As) BY FURNACE

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. This method uses an alternative
heat source as specified belaw.

Sample Preparation:

Water samples are prepared by EPA Method 3020, 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: Arsenic
Wavelength: 193.7 nm .
Heat Source: Graphite Furnace

io alysis:

A portion of the sample is placed into the graphite furnace. The
element absorbs energy from the lamp. The magnitude of the absorbance is
displayed and also recorded on a strip chart recorder.

Calculatijon:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the
sample.

1/2/90
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EPA METHOD 7080 - BARIUM (Ba) 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 Conditjons:

Lamp: Barium
Wavelength: 553.6 nm
Heat Source: Nitrous Oxide-Acetylene 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.

Calculati

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 7090 - BERYLLIUM (Be) 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 Ahsorption Conditions:

Lamp: BerylTium
Wavelength: 234.9 nm
Heat Source: Nitrous Oxide-Acetylene 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 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.

S e 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: Cadmium
Wavelength: 228.8 nm
Heat Source: Acetylene-Air flame

omic Absorptio alysis:
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.

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
ethod:

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 Conditjons:

Lamp: Chromium

Wavelength: 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 lamp. The atomic absorption
unit will then dispiay the concentration of the sample aspirated into
the flame.

culation:
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 219.1 - COBALT (Co) BY FLAME
Method:

This method is from "Methods for Chemical Analysis of Water
and Wastes, EPA 600/4-79-020," 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: Cobait

Wavelength: 240.7 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 absorpiion
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 7210 - COPPER {Cu) 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.

e ation:

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 Absoyption Conditions:

Lamp: Copper
Wavelength: 324.8 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.
[ tion:

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 Conditigns:

Lamp: fL.ead

Wavelength: 283.3 nm

Heat Source: Acetylene-Air flame
tomi io alysis:

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.

C ion:
The concentration displayed is adjusted to account for the amount

of sample used and the subsequent dilution of the sample.

1/2/90

Trace Analysis Laboratory, Inc.
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EPA METHODS 7470 and 7471 - MERCURY (Hg) BY COLD VAPOR

HQLI!OQ:

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 7470. The sample is
digested with acid, potassium permanganate, and heat.

Soil samples are prepared by EPA Method 7471. The sample is dried,
sifted, and digested with aqua regia, potassium permanganate, and heat.

Atomic Absorption Conditions:

Lamp: Mercury

Wavelength: 253.7

Heat Source: None _
oM i rptio alysis:

The sample is placed into a reaction vessel. A metal hydride gas
is formed. The element absorbs energy from the lamp. The magnitude of
the absorbance is displayed and also recorded on a strip chart recorder.

Calculation:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the
sample.

1/2/90
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EPA METHOD 246.1 - MOLYBDENUM (Mo) BY FLAME
Method:

This method is from "Methods for Chemical Analysis of Water and
Wastes, EPA 600/4-79-020," 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: Molybdenum
Wavelength: 313.3 nm
Heat Source: Nitrous Oxide-Acetylene 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

Trace Analysis Laboratory, Inc,
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EPA METHOD 7520 - NICKEL (Ni) 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.

Samp]l eparation:

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: Nickel

Wavelength: 231.6 nm

Heat Source: Acetylene-Air flame -
Atomic Absorption Apalysis:

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 7740 - SELENIUM (Se) BY FURNACE

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. This method uses an alternative
heat source as specified below.

Sa tion:

Water samples are prepared by EPA Method 3020, 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.

SQ ion Conditions:
Lamp: Selenium
Wavelength: 196.0 nm _
Heat Source: Graphite Furnace
Atomic_Absorption Analysis:

A portion of the sample is placed into the graphite furnace. The
element absorbs energy from the lamp. The magnitude of the absorbance is
displayed and also recorded on a strip chart recorder.

Calculation:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the
sample.

5/23/91
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EPA METHOD 7760 - SILVER (Ag) 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 7760, 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: Silver
Wavelength: 328.1 nm
Heat Source: Acetylene-Air flame -

Atomic Absorption Apalysis:

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.

5/23/91
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EPA METHOD 7840 - THALLIUM (T1) BY FLAME

Method:

This method is from "Test Methods for Evaluating Solid Wasle,
Physical/Chemical Methods, SW-846," 3rd 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 Absoyrption Conditions:

Lamp: Thailium

Wavelength: 276.8 nm

Heat Source: F1ame -
S io alysis:

The sample is aspirated into the flame. The element then absorbs
energy from the lamp. The magnitude of absorbance is displayed and also
recorded on a strip chart recorder,

Calculation:
The concentration is quantified by comparing the magnitude of

absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the

sample.

5/23/91
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EPA METHOD 7910 - VANADIUM (V) 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.

tomi $0 ion Conditions:
Lamp: Vanadium
Wavelength: 318.4 nm
Heat Source: Nitrous Oxide-Acetylene flame -

Atomic Absovrption Analysis:

The sample is directly aspirated inte 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.

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 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.

eparatijon:

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 -
ion 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.

Calcuylation:

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

1/2/90
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TQTAL DISOLVED SOLIDS

Method:

This is method 2540 C from Standard Methods for the Examination
of Water and Wastewater, 17th edition.

Sample Preparation:

The sample must be well mixed.

Sample Apalysis and Calculation:

The sample is filtered. The filtrate is evaporated to dryness in a
weighed dish. The increase in dish weight represents the total dissolved
solids.

12/31/90
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April 15, 1992

Mr. Lawrence Kleinecke

Versar, Inc.

5330 Primrose Drive, Suite 228
Fair Qaks, California 95628

Dear Mr. Kleinecke:

Trace Analysis Laboratory received thirty five soil samples on March

23, 1992 for your Project No. 7703.27, PDDI-E {our custody log number
1928A).

Two of these samples were analyzed according to your March 25, 1992
request. 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,

: Lfeﬂwf

v,
Jephifer @
Project Specialist

Enclosures

Founding Member of the Association of California Testing Laboratories
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Trace Analysis Laboratory, Inc.
3423 tnvestment Boulevard, #8 « Hayward, California 84545

'Tmephope(510)7aa-sgso
Facsimile (510) 783-1512
|

=2 T LOG NUMBER: 1928A
= Ema= DATE SAMPLED: 03/23/92
DATE RECEIVED: 03/23/92
DATE EXTRACTED: 04/01/92
DATE ANALYZED: 04/04/92
DATE REPORTED:  04/15/92
CUSTOMER: Versar, Inc.
REQUESTER: Lawrence Kleinecke
PROJECT: No. 7703.27, PDDI-E
Sample Type: Sail
BHB-7.5E Method Blan
Method and Concen- Reporting Concen- Reporting
Constituent: Units tration Limit lration Limit
DHS Method:
Total Petroieum Hydro- -
carbons as Diesel ug/kg ND 1,000 ND 1,000
% Recovery: 115*
% RPD: 11

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

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

the sample spiked.

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

Method and

Constituent: 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
QC_ Summary:

% Recovery: 74

% RPD: 4.0

LOG NUMBER: 1928A
DATE SAMPLED: 03/23/92
DATE RECEIVED:  03/23/92
DATE EXTRACTED: 04/02/92
DATE ANALYZED: 04/03/92
DATE REPORTED: 04/15/92
PAGE: Two
Sample Type: Soil
BH3-7.5E BH8-7.5E Method Blank
Concen- Reporting Concen- Reporting Concen- Reporting
tration Limit tration Limit tration Limit
2,100 500 ND 500 ND 500
ND 5.0 ND 5.0 ND 5.0
ND 5.0 ND 5.0 ND - 5.0
ND 5.0 ND 5.0 ND 5.0
78 15 ND 15 ND 15

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



Method and
Constituent:

EPA Method 7040:
Antimony

EPA Method 7060:
Arsenic

EPA Method 7080:
Barium

EPA Method 7090:
Beryllium

EPA Method 7130:
Cadmium

EPA Method 7190:
Chromium

EPA Method 219.1:

Cobalt

EPA Method 7210:
Copper

EPA Method 7420:
Lead

|

;
Ib
HJHH

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

DATE REPORTED:
PAGE :

Sample Type:

= Trace Analysis Laboratory, Inc.

"nuﬂ

1928A

03/23/92

03/23/92 .

04/07/92 and 04/14/92
04/08/92, 04/10/92, 04/13/92,
04/14/92 and 04/15/92
04/15/92

Three

Soil

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

BHB-7.5E

Method Blank

Concen-

Reporting Concen-

QC _Summary
Reporting % %
Recovery RPO

tration Limit tration Limit
ND 13,000 ND 13,000 67*% **
1,600 120 ND 120 98 RZU
78,000 25,000 ND 25,000 72 6.2
160 120 ND 120 82 0.0
ND 250 ND 250 96 Tk
42,000 1,200 ND 1,200 68 9.4
ND 12,000 ND 12,000 92 *k
45,000 5,000 ND 5,000 84 51
24,000 2,500 ND 2,500 63 4.1

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

* 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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Method and
Constituent:

EPA Method 7471:
Mercury

EPA Method 246.1
Mo1ybdenum

EPA Method 7520:
Nickel

EPA Method 7741:
Selenium

EPA Method 7760:
Silver

EPA Method 7840:
Thallium

EPA Method 7910:
Vanadium

EPA Method 7950:
Zinc

I

i
il

{11

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

v

Trace Analysis Laboratory, Inc.

1928A

03/23/92

03/23/92

04/07/92, 04/09/92 and 04/14/92
04/10/92, 04/13/92, 04/14/92
and 04/15/92

DATE REPORTED: 04/15/92

PAGE : Four

Sample_ Type: Spil

BH8-7.5E Method Blank € Summa
Concen- Reporting Concen- Reporting % . %

Units tration Limit tration Limit Recovery RP
ug/kg 140 50 ND 50 106 9.6
ug/kg ND 25,000 ND 25,000 75 wk
ug/kg 59,000 7,500 ND 7,500 89 1.3
ug/kg ND 120 ND 120 93* ok
ug/kg ND 250 ND 250 76 ek
ug/kg ND 3,500 ND 3,500 75 ok
ug/kg 36,000 5,000 ND 5,000 63 6.7
ug/kg 25,000 1,200 ND 1,200 60 70

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

—

* The Recovery is for the Laboratory Control Sample, due to interference in the spiked sample.
* The RPD 1is not reportable since the sample prepared in duplicate was not detectable.

T j ﬁa«/l}é‘z___”

Louis W. DuPuis

Quality Assurance/Quality Control Manager
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TOTAL PETROLEUM HYDROCARBONS AS DIESEL, KEROSENE, JET FUEL OR MOTOR OIL
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 fiow 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 C

DETECTOR TEMPERATURE: 3000 ¢

INITIAL TEMPERATURE: 400 ¢
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 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 Valiley Regional Water Quality Control Boards. This
method uses an alternative column, flow rate, and temperature program 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.

Sample Introduction:

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 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).

Gas Chromatograph Conditijons:

CARRIER GAS: Nitrogen

FLOW RATE: 30 ml/min.

INJECTOR TEMPERATURE: 240° C

DETECTOR TEMPERATURE: 2700 ¢

INITIAL TEMPERATURE: 500 ¢
Hold for 2 minutes

PROGRAM RATE: 62 C/min.

FINAL TEMPERATURE: 900 ¢
Hold for 17 minutes

Calculation:

Total Petroleum Hydrocarbons as Gasoline is quantified by comparinq
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," i
May 1989, by the North Coast, San Francisco, and Central Valley Regional
Water Quality Control Boards. This method uses an alternative carrier das
as specified below.

S e rat i

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

Sample Iptreduction:

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

Gas Chr ogra 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).

Gas_Chromatograph Conditions:

CARRIER GAS: Nitrogen

FLOW RATE: 30 mi/min.

INJECTOR TEMPERATURE: 240° ¢

DETECTOR TEMPERATURE: 270° ¢

INITIAL TEMPERATURE: 500 ¢
Hold for 2 minutes

PROGRAM RATE: 69 C/min.

FINAL TEMPERATURE: 909 ¢
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).

3/13/91
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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 Contrel Boards. This
method uses an alternative column and flow rate as specified below.

Sample Preparation:

EPA Method 3510 (separatory funnel liquid-Tiquid extractien) 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 10mi.

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 thén
detected by a flame ionization detector (FID).

Gas omatograph Conditions:

CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/min.
INJECTOR TEMPERATURE: 250° ¢
DETECTOR TEMPERATURE: 3000 ¢
INITIAL TEMPERATURE: 400 ¢
Hold for 4 minutes
PROGRAM RATE: 10°% C/min.
FINAL TEMPERATURE: 2650 ¢
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 WATER,
BY PURGE AND TRAP

ethod:

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:
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 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: 2400 ¢

DETECTOR TEMPERATURE: 2709 ¢

INITIAL TEMPERATURE: 500 ¢
Hold for 2 minutes

PROGRAM RATE: 69 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.

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.

Gas _Chromatography Analysis:

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).

Gas Chromatograph Cenditions:

CARRIER GAS: Nitrogen
FLOW RATE: 30 ml/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
C ion:

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 £ 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

Trace Analysis Laboratory, Inc,
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EPA METHOD 7040 - ANTIMONY (Sb) 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: Antimony
Wavelength: 217.6 nm
Heal Source: Flame

S i0 a is:

A portion of the sample is aspirated into the flame. The element
then absorbs energy from the lamp. The magnitude of absorbance is
displayed.

Calculation:
The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation

considers the amount of sample used and the subsequent dilution of the
sample.

1/2/90
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EPA METHOD 7060 - ARSENIC (As) BY FURNACE
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. This method uses an alternative
heat source as specified below.

Sample Preparation:

Water samples are prepared by EPA Method 3020, 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.

tomic Abs ion Conditigns:
Lamp: Arsenic .
Wavelength: 193.7 nm
Heat Source: Graphite Furnace
Atomic Absorption Analysis:

A portion of the sample is placed into the graphite furnace. The
element absorbs energy from the lamp. The magnitude of the absorbance is
displayed and also recorded on a strip chart recorder.

Calculation:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the
sample.

1/2/90
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tPA METHOD 7080 - BARIUM {Ba) BY FLAME

Method:

This method is from "Test Methods for Evaluating Solid Waste,
Physicai/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 1is dried,
sifted, and digested with acid, hydrogen peroxide, and heat.

Atomic Absorption Conditions:
Lamp: Barium
Wavelength: 553.6 nm -
Heat Source: Nitrous Oxide-Acetylene flame
tomi orpti sis:

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 7090 - BERYLLIUM {(Be) 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.

aration:

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: BerylTium
Wavelength: 234.9 nm ~
Heat Source: Nitrous Oxide-Acetylene 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.

C ion:
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 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
uysing acid and heat.

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

omi sorption Conditions:
Lamp: Cadmium
Havelength: 228.8 nm -
Heat Source: Acetylene-Air flame

omi rpti alysis:

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.

alc jon:

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.

P tion:

Water samples are prepared by FPA 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: Chromium

Wavelength: 357.9 nm

Heat Source: Nitrous Oxyde-Acetylene flame
nalysis:

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.

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 219.1 - COBALT {Co) BY FLAME
Method:

This method is from "Methods for Chemical Analysis of Water
and Wastes, EPA 600/4-79-020," by the U.S. Environmental Protection
Agency.

e 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: Cobalt

Wavelength: 240.7 nm -
Heat Source: Acetylene-Air flame

ic Abso i is:

The sample is directly aspirated into the flame. The element
entering the flame absorbs energy from the lamp. The atomic absorption
unit will then dispiay 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 7210 - COPPER (Cu) 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.

tomic Ab tion Conditions:
l.amp: Copper
Wavelength: 324.8 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



i
HHD

Trace Analysis Laboratory, Inc.

liut
oot

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.

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

omic A ion Conditions:
Lamp: Lead
Wavelength: 283.3 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 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 METHODS 7470 and 7471 - MERCURY (Hg) BY COLD VAPOR
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 Preparatijon:

Water samples are prepared by EPA Method 7470. The sample is
digested with acid, potassium permanganate, and heat.

Soil samples are prepared by EPA Method 7471. The sample is dried,
sifted, and digested with agua regia, potassium permanganate, and heat.

s ion Conditions:
Lamp: Mercury
Wavelength: 263.7 -
Heat Source: None
tomi sorptio alysis:

The sample is placed into a reaction vessel. A metal hydride gas
is formed. The element absorbs energy from the Tamp. The magnitude of
the absorbance is displayed and also recorded on a strip chart recorder.

Calculation:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the
sample.

1/2/90
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EPA METHOD 246.1 - MOLYBDENUM (Mo) BY FLAME
Method:

This method is from "Methods for Chemical Analysis of Water and
Wastes, EPA 600/4-79-020," 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.

Soi1 samples are prepared by EPA Method 3050. The sample is dried,
sifted, and digested with acid, hydrogen peroxide, and heat.

Atomic Absorption Conditions:

Lamp: Molybdenum

Wavelength: 313.3 nm

Heat Source: Nitrous Oxide-Acetylene flame -
Atomic Absorption Apalysis:

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 7520 - NICKEL (Ni) 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: Nickel
Wavelength: 231.6 nm -
Heat Source: Acetylene-Air flame

omi ti a

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.

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 7740 - SELENIUM (Se) BY FURNACE
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. This method uses an alternative
heat source as specified below.

Sample Preparation:

Water samples are prepared by EPA Method 3020, 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: Selenium
Wavelength: 196.0 nm
Heat Source: Graphite Furnace
ti 5is:

A portion of the sample is placed into the graphite furnace. The
element absorbs energy from the lamp. The magnitude of the absorbance is
displayed and also recorded on a strip chart recorder.

Calculation:
The concentration is gquantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation

considers the amount of sample used and the subsequent dilution of the
samplie.

5/23/91
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EPA METHOD 7760 - SILVER (Ag) 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 7760, 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: Silver ‘
Wavelength: 328.1 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.

Calculation:

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

5/23/91
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EPA METHOD 7840 - THALLIUM (T1) BY FLAME
Metheod:
This method is from "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846," 3rd 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 Condjtions:

Lamp: Thallium
Wavelength: 276.8 nm -
Heat Source: Flame

Atomic Absorption Analysis:

The sample is aspirated into the fiame. The element then absorbs
energy from the Tamp. The magnitude of absorbance is displayed and alsa
recorded on a strip chart recorder.

Calculation:

The concentration is quantified by comparing the magnitude of
absorbance of the sample to the absorbance of standards. The calculation
considers the amount of sample used and the subsequent dilution of the
sample.

5/23/91
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EPA METHOD 7910 - VANADIUM (V) 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: Vanadium

Wavelength: 318.4 nm

Heat Source: Nitrous Oxide-Acetylene 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.

Calcylation:

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.

Sapple 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 Condjtions:
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 flame absorbs energy from the lamp. The atomic absorption
unit will then display the conceniration of the sample aspirated into
the flame.

Calculatijon:

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

Alameda County Flood Control and Water
Conservation District Drilling Permit



b ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATIbN DISTRICT

5997 PARKSIDE DRIVE ]

PLEASANTON, CALIFORNIA 94588 . &

(510) 484-2600

DRILLING PERMIT APPLICATION

[FOR_APPLICANT 10 COMPLETH

ATION OF PROJECT Pacific Dry Dock and Repair
1441 Embarcadero
Oakland, California

ress P.0. Box 2787 Phone{ 206 )443-7882
Seattle, WA zip 9BTTIY

‘m Crowley Maritime Corporation
d
Ty

lPLICANT
me__ Lawrence Kleinecke
Versar, Inc.
dresH330 Primrose Dr.#228Pnhone(916)962-1612
'fy Fair Oaks, CA Zip 95628

TYPE OF PROJECT

lll Constructlion
Cathodlc Protectlon
HWater Supply
Mon Itoring

Geotechnlcal lnvestlgation
General .
Cantaminatlon X

Wall Destruction —_

PROPOSED WATER SUPPLY WELL USE

nestlc industrial
nlclpal

irrigation
DRILLING METHOD:
Rotary Alr Rotary Auger
le othar__ Coring

lLLER 'S LICENSE NO.

Other

L PROJECTS
Drl)) Hole Dlameter__  In. Max Imum
Casling Dlameter — In. Depth ___ ft.
Surtace Seal Depth __ ft. Numbar
TECHNICAL PROJECTS

(lj Number of Borings 17 Max [mum

I In.

Hole Diameter Depth 12 t+,

March 23, 1992
March 25, 1992

Ilwwgu STARTING DATE
JMATED COMPLET JON DATE

"nareby ogree to comply with all requlrements of +hls

mit and Alameda County Ordlnance No. 73-68,

LI 'S N
Mﬁcz“%//%ﬁ Date 3-/0- 72

Approved

PERMIT NUMBER 92119

LOCAT ION NUMBER

PERMIT CONDITIONS

Fal | VT . 1 1 Fe} frey
Grote oo Reaubnoneadechprii

A ERAL '

@ A parmit appllcation should be 'submltted so as to

arrive at the Zone 7 offlce tive days prlor to
proposed starting date,

2, Submlt to Zone 7 withln 60 days after completion
of permitted work the orlglnal Department of
Water Resources Water Well Drlllers Report or
equlvalent for well projects, or drilling logs

- and locat|on sketch tor geotechnlcal projects,

@Perml'r Is vold If proJect not begun within 90
days of approval date.

B. WATER WELLS, INCLUDING PIEZOMETERS

I« Minimum surfsce seat thickness Is +wo !Inches of
coment grout placed by tremie,

2. Minlmum seal depth !s 50 teet for munlicipal and
industrial welis or 20 feet for domestlc and
Irrigation wells wunless -a lesser depth Is
speclally spproved. MInimum seal depth for
monltoring weils Is the maximum depth practlcable
or 20 feet,

GEOTECHNICAL. BackfIl! bore hole with compacted cute

tings or heavy bentonite and upper two foet with come

pacted material. _In_ areas of known or.  suspected
contaminatio mied_gem routt used In
place of compacted cuitings,
D. CATHODIC. F1l) hole sbove snode zone with concrete
ploaced by tremie.
E. WELL DESTRUCTION,

See atteached,

Date 11 Mar 92
Wyman Hong

5190



